Date:
Time:

GREAT YARMOUTH

BOROUGH COUNCIL

Environment Committee

Tuesday, 19 July 2022
18:30

Venue: Council Chamber
Address: Town Hall, Hall Plain, Great Yarmouth, NR30 2QF

AGENDA

Open to Public and Press

APOLOGIES FOR ABSENCE

To receive any apologies for absence.

DECLARATIONS OF INTEREST

You have a Disclosable Pecuniary Interest in a matter to be
discussed if it relates to something on your Register of Interests
form. You must declare the interest and leave the room while the
matter is dealt with.

You have a Personal Interest in a matter to be discussed if it affects
» your well being or financial position

 that of your family or close friends

» that of a club or society in which you have a management role

» that of another public body of which you are a member to a
greater extent than others in your ward.

You must declare a personal interest but can speak and vote on the
matter.

Whenever you declare an interest you must say why the interest
arises, so that it can be included in the minutes.
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MINUTES 3-7

The Committee is asked to confirm the minutes of the last meeting.

MATTERS ARISING

To consider any matters arising from the above minutes.

FORWARD PLAN 8-8

The Committee is asked to consider the Forward Plan.

GREAT YARMOUTH SUSTAINABILITY STRATEGY ACTION 9-25
PLAN

Report attached.

SOUTH DENES SEA WALL 26-73
Report attached.

ANY OTHER BUSINESS

To consider any other business as may be determined by the
Chairman of the meeting as being of sufficient urgency to warrant
consideration.

EXCLUSION OF PUBLIC

In the event of the Committee wishing to exclude the public from the
meeting, the following resolution will be moved:-

"That under Section 100(A)(4) of the Local Government Act 1972,
the public be excluded from the meeting for the following item of
business on the grounds that it involved the likely disclosure of
exempt information as defined in paragraph 1 of Part | of Schedule
12(A) of the said Act.”
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+ GREAT YARMOUTH

3% BOROUGH COUNCIL

Environment Committee

Minutes

Wednesday, 25 May 2022 at 18:30

Present :

Councillor Wells (in the Chair); Councillors Annison; Bird; Cameron; P Carpenter; Fairhead;
Martin; Robinson-Payne; Talbot; Waters-Bunn and B Wright.

Councillor Lawn attended as substitute for Councillor Bensly
Councillor Mogford attended as substitute for Councillor D Hammond.

Also in attendance :-

Mrs P Boyce ( Strategic Director); Mr J Wilson (Head of Environmental Services); Mr B
Gulliver (FACET Project Officer) and Mrs S Wintle (Corporate Services Manager).

Mr D Harris and Ms K Harper (Precious Plastics East) also attended the meeting.

1 APOLOGIES FOR ABSENCE

Apologies for absence were received from Councillors Bensly, Fairhead and D
Hammond.

2 DECLARATIONS OF INTEREST

There were no declarations of interest declared at the meeting.

3 MINUTES

The minutes of the meeting held on the 16 March 2022 were confirmed.
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MATTERS ARISING

There were no matters arising.

FORWARD PLAN

The Committee received and noted the contents of the Forward Plan.

EU INTERREG 2SEAS PROJECT FACET - SUPPORTING A CIRCULAR
ECONOMY WITHIN THE TOURISM AND LEISURE SECTOR

The Committee received and considered a presentation from Ben Gulliver, FACET
Project Manager.

The Committee were introduced to Kate Harper and Dom Harris from Pressure
Plastics East, Members were given a summary of the activities they would be
undertaking which focussed on communities and education.

Councillor Jeal asked with regard to the recycling bins and how these would be
emptied. The Head of Environmental Services reported that the bins would be picked
up by a smaller lifting vehicle with a side lift that would be used currently these are
diesel but this could change in the future. The Chair advised that a business case had

been agreed to look at more eco friendly vehicles.

Councillor Lawn asked where the work would be produced and he was advised that a
unit had just started to be made good for use in Great Yarmouth and would all be
completed locally.

The Chair asked in relation to the Hemsby cup and whether the output and buy in of
the scheme would be reported back to the Committee, this was confirmed.

Councillor Talbot asked if all plastics were to be used for recycling, it was advised that
there would be three types of plastics recycled, HTTP polypropene and rigid
polystyrene. The Strategic Director clarified that business waste was to be
targeted for recycling.

Councillor P Carpenter asked with regard to demand and whether this had been
considered if demand was to increase. It was advised there were a number of
markets available to access to plastics for recycling, and there were a number of
strategies that could be looked at. The Chair asked if consideration had been given to
the maximum work load of plastics that could be received. It was advised that an
industrial shredder had been purchased to accommodate the demand.

Councillor Waters Bunn asked with regard to the bins at location on the Sea Wall, the
Head of Environmental Services advised that the intention was to replace all the bins
at this location and a smaller side loading vehicle would be used to empty these. The
intention for introducing new bins would hopefully see the emptying needs decrease.
The new bins would be moveable so could be moved if demand was higher in
different locations.
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Councillor Waters Bunn asked with regard to the botte ships and whether the bottles
required to be cleaned before they were placed into the bin, it was confirmed that
aslong as bottles were empty this would be sufficient.

Councillor Waters Bunn asked with regard to re used plastic and whether the plastic
could be dyed a different colour, it was advised that colours would not be added to
the plastics.

Councillor Martin suggested that a planter could be given back to the businesses who
were involved in the project so that the linkage could be seen.

Councillor Robinson-Payne commented that in her opinion there was a need to send
communications out to residents around what can be put into bins and what cannot.

Councillor Robinson-Payne asked with regard to the composting and whether there
was a capacity to increase the composting amount, it was advised that the project is
restricted to 10 businesses but there would be opportunity for businesses to be
involved in other ways if not included within the 10.

Councillor Robinson-Payne asked with regard to the contamination of the recycling
bins, it was advised that the bins would have locks on them to try and prevent
contamination.

Councillor Cameron asked whether plant pots could be recycled, it was advised that
for the first 6 months business waste would be the focus but plant pots would
hopefully be considered in the future.

Councillor Annison asked whether the plastic strips on materials such as bricks would
be able to recycled, it was advised this would need to be looked into to look at what
plastic was used.

Councillor Mogford asked whether anything was being added to the plastics to be
used outside to enhance the life of these due to sun damage, it was advised this
matter is being considered and experiments and testing is ongoing to look at the UV
proofing.

Councillor Carpenter asked whether the products made could be recycled again, this
was confirmed. Councillor Carpenter asked with regard to the smart bins, it was
advised that these were currently being procured.

Councillor Carpenter asked if the bottle ships were to be rolled out in other places of
the Borough, it was advised that the three locations were confirmed and that currently
there were no plans to roll out elsewhere.

Councillor Waters-Bunn asked if the Committee could be invited to the Pressure
Plastics East unit, this was confirmed..

Councillor Waters-Bunn commented on a facebook post which had stated that one
lorry had been sent to empty both green and black bins, the Head of Environmental
Services Officer advised that this is not the normal process and two lorries are sent
out on rounds, he advised there had been occasions were a contaminated bin had

been picked up by one lorry but this was not normal practice.

RESOLVED :
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That the Environment Committee note the contents of this report and endorses
the continued development of this project.

UPDATE ON RECYCLING CONTAMINATION PROJECTS

The Committee received a presentation and update from the Head of Environmental
Services on the following :-

» Keep Britain Tidy
*  Ooops something went wrong - GYBC Scheme due to start in September 2022

Councillor Carpenter commented on her trip to the Costessy waste / recycling unit
and she had been amazed as to what people had tried to recycle, she suggested that
the Committee should undertake a visit to the facility to see the work that is
undertaken.

Councillor Robinson-Payne commented that she was pleased to see the work that
was ongoing to target recycling and welcomed the opportunity to visit the recycling
facility.

Councillor Annison asked if local schools were to be visited as part of the project, this
was confirmed.

Councillor Waters-Bunn asked if there was anything that could be done with regard to
groups that use council facilities and not recycle or remove the rubbish. The Head of
Environmental Health commented that these groups could be contacted to highlight
the need to remove rubbish appropriately.

Councillor Talbot commented on the amount the schools already cover with regard to
plastics and recycling.

The Chair referred to a recent study which had been undertaken to look at the
amount of plastics used.

GREAT YARMOUTH SUSTAINABILITY FORUM

The Committee received and considered the Strategic Directors report.

Councillor Jeal asked why the Committee would be invitation only and not open to all
the Committee to attend, it was confirmed that the invitation would be for external
attendees and not Committee members.

Councillor Robinson-Payne sort clarification as to whether the group would be a
working group, it was advised that this would be a group brought together to discuss
ideas and would have no decision making powers.

RESOLVED :

That the Committee approve the Terms of Reference for a Great Yarmouth
Sustainability Forum.
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9 ANY OTHER BUSINESS
Councillor Waters-Bunn asked the following :-

Is it possible that officers can advise members what they should do when complaints
have been received from residents about neighbours smoking illegal substances?
Especially when the smell has permeated through the walls and floorboards into the
residents home. What remit does GYBC have over this issue, with regards their own
tenants as well as private residents? What can the Environmental Health department
do in these instances and what advice and guidance should the members give their
residents.

The Head of Environmental Health reported that currently there is very little the
Borough Council can do with regard to the smoking of Cannibas or any substances, a
statutory nuisance needs to be deemed as unreasonable behaviour unfortunately
smoking cannot be taking into account for this. Anti social behaviour legislation
cannot be used for just smoking but could be looked into if these homes are holding
regular parties or events.

Councillor Bird referred to the selective licensing scheme that had been introduced
and asked why this couldn't be put onto the landlord to ensure they are keeping
tenants in check, the Head of Environmental Services advised that he would have to
check if this was a condition that could be added. It was agreed the Head of
Environmental Services would look into this matter.

Councillor Carpenter commented that she fully agreed there was a need to tackle this
issue as it was permeating the air in and around the Borough.

Councillor Jeal commented that he felt it would be difficult to impose restrictions onto
the selective licensing landlords as they cannot monitor all the time. He commented
that there was a need to write to the local police to highlight the concerns of the
Committee.

Action : It was agreed that a letter would be written on behalf of the Committee to
highlight concerns of cannabis smoking within the Borough.

Action : The matter of cannabis smoking to be raised with the Chairman of the
Housing and Neighbourhoods to raise concerns with our own tenants.

Councillor Martin advised that these matters could be discussed at the local SNAP
meetings which had police attendance.

Councillor Lawn commented that it was difficult to prosecute a smell it would require
evidence of a person smoking to be able to prosecute.
Meeting ended 20:16

The meeting ended at: TBC
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Pre Meet| Agenda|Committe

. . Date|Published €
Environment Committee Date
22-058 Sustainability Action Plan Strategic Director (PB) / Head of Environmental Services 08/07/22| 12/07/22| 19/07/22
22-092 South Denes Sea Wall Head of Property & Asset Management 08/07/22| 12/07/22| 19/07/22
22-093 Scratby Gabions Head of Property & Asset Management 02/09/22| 06/09/22( 13/09/22
|22—064 Trees for Cities Planting Update Strategic Director (KB) 02/09/22| 06/09/22| 13/09/22
22-097 Hemsby Rock Berm Update Head of Property & Asset Management 02/09/22| 06/09/22| 13/09/22
22-123 Fleet Strategy (Update) Head of Enviromental Services 02/09/22| 06/09/22| 13/09/22
22-137 Coastal Partnership East update Head of Property & Asset Management 02/09/22| 06/09/22( 13/09/22
22-138 Broadland Future Initiative update Head of Property & Asset Management 02/09/22| 06/09/22| 13/09/22
21-126 Flytipping and Waste - lessons learned report Head of Environmental Services 04/11/22| 08/11/22| 15/11/22
21-129 Vehicle Charging Point Head of Customer Services TBC TBC TBC
21-130 Norfolk Waste Partnership Update Head of Environmental Services TBC TBC TBC
22-136 Fireworks Head of Environmental Services TBC TBC TBC
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GREAT

URN: 22058 YARMOUTH

BOROUGH COUNCIL

Subject: Great Yarmouth Sustainability Strategy — Action Plan
Report to: Environment Committee - 19th July 2022
Council — 21° July 2022

Report by: Paula Boyce, Strategic Director

SUBJECT MATTER

To provide members with the first 3-year Action Plan aimed at delivering the Great Yarmouth
Sustainability Strategy which was reviewed and agreed by the Environment Committee on 16 March

2022.

RECOMMENDATION

That Environment Committee :
a. Agrees the Action Plan for 2022-2025 as set-out in Appendix 1.

b. Recommends to Council the adoption of the Great Yarmouth Sustainability Strategy and

Action Plan.
1 BACKGROUND
1.1 In March 2022 the Environment Committee received the proposed Great Yarmouth

Sustainability Strategy. The Strategy spans and crosses all areas of Borough Council’s
operations and its impact and support for the geographic area of the borough as a
community leader.

1.2 To deliver practical and sustainable change, members agreed that the council needs to work
collaboratively and inclusively to embed sustainable practices in all that it does. To achieve
this, it was proposed to embed sustainable principles across all council services, improve the
co-ordination across all council services to ensure the actions deliver positive incremental
changes that support the Sustainability Strategy’s vision, establish new ways of working with
the community to achieve wider change and establish accountability for delivery, improve
communication between Great Yarmouth Borough Council and residents on sustainability
matters and engage actively in regional partnerships seeking to deliver regional responses to
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1.3

2.2

2.3

2.4

3.2

the sustainability challenges.

Members noted that whilst the Sustainability Strategy itself and target for Net Zero by 2035
for the council as an organisation provides a strong framework for action, it also requires a
robust Action Plan to ensure the Sustainability Strategy is delivered, that progress can be
monitored by this Committee through its forward plan mechanism.

ACTION PLAN DEVELOPMENT

Members of the Environment Committee took part in an action planning workshop held on
28 April 2022. Subsequently to that, a series of twelve sustainability workshops were held
involving all council staff. This took place on 19 & 20 May 2022 as part of the council’s staff
conference.

Feedback received has informed the development of the Action Plan provided in Appendix 1.
This initial plan, for three years, is designed to help the council, its partners organisations,
suppliers and communities to galvanise resource and efforts to support the borough to
become more sustainable.

The action, projects and initiatives contained in the Action Plan have been prioritised across
the three years of the Plan to ensure it is deliverable in a timely manner but is also realistic.
Some of the inter-dependencies for example, impact its delivery including the wider work
being undertaken by the Norfolk Climate Change Partnership, Norfolk County Council and
New Anglia LEP.

It is proposed that the Action Plan is kept as a live document and updated as each
project/action is progressed and reported back to this Committee 6 monthly.

FINANCIAL IMPLICATIONS

The Committee has already supported the recruitment of a Climate Change Officer to co-
ordinate and support delivery of this Action Plan. The 3-year Action Plan indicates which
actions/projects can be undertaken within existing resources, and which may be dependent
upon other funding streams being made available. This includes opportunities to seek
external funding.

Members are reminded of the underspend of £8,368 from the strategy research and
development work undertaken which Members have allocated as a small reserve to support
sustainability initiatives during 2022/23.

LEGAL IMPLICATIONS

In June 2019, the UK Government legislated the 2050 Net Zero target, following a
recommendation from the Committee on Climate Change by amending the Climate Change
Act 2008. Whilst local authorities find themselves in an ambiguous position as to their role in
tackling climate change and where they fit into a coherent national picture, as they do not
have a specific duty to deliver Net Zero, nor to report emissions reductions, they clearly have
a leading role under this agenda. In many cases councils are already delivering emission
reductions or taking actions which affect how Net Zero might be achieved by other public
bodies and businesses.

Background Papers

www.great-yarmouth.gov.uk
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Area for consideration

Comment

Monitoring Officer Consultation:

As part of ELT

Section 151 Officer Consultation:

As part of ELT

Existing Council Policies:

Sustainability Strategy

Carbon Reduction Plan

Financial Implications (including VAT and tax):

As set out in the report

Legal Implications (including human rights):

As set out in the report

Equality Issues/EQIA assessment: N/a
Crime & Disorder: N/a
Every Child Matters: N/a
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GREAT YARMOUTH’S SUSTAINABILITY STRATEGY
A 3-Year Plan of Action for the Borough (2022 to 2025)

Table 1: Icons used in Action Plan

Area of Influence

Description

Built Environment

Council owned buildings, residents' homes, business premises etc.

Natural Environment

Green spaces, beaches, waterways, agricultural land etc. Horticulture & arboriculture management.

Waste and Recycling

Waste related operations and recycling services.

e 3

Transport and Travel
Infrastructure

Transport infrastructure, support for alternative forms of travel etc. fuel use, mileage.

".
| L
/0

Council Operations

Processes internal to the Council’s ways of working.

31

Engagement and
Collaboration

Communication and collaboration both within the council, reaching the community and local businesses,
and more widely in the region.




Priority 1: The Climate Challenge

ACTION

AREA OF
INFLUENCE

LEAD

YEAR

OUTCOME

PROGRESS

1. Lead by example and reduce greenhouse gas emissions on our own estates and operations to achieve net zero by 2035.

1.1 Improve data collection systems to ensure that data can be easily
collected and used to identify Greenhouse gas (GHG) reduction

Climate Change

Date available

Officer

efficient

opportunities and monitor progress against the net zero target (e.g. ﬁ Officer Yrl22/23 and in use to
data management systems for Council buildings, business travel data, measure impact
front line services).
1.2 Identify what percentage of the council's energy can be sourced /\ Climate Change v Lower carbon
. . ﬁ . r2 23/24 >
from a true green tariff and develop a business case. Officer buildings
Head of
1.3 Prepare Fleet Strategy and review the council's vehicle usage and as Environmental
the opportunity arises, replace fleet vehicles with more fuel-efficient or ® Services &
alternative fuel/power options whilst ensuring household waste & ? Sustainability Yr122/23 Lower carbon
recycling collection routes are optimised. oL . fleet
Director of
Operational
Services
1.4 Seek funding opportunities to retrofit existing council buildings to . Lower carbon,
be greener/low carbon i.e. solar panels, PV, insulation, alternative fuel ﬁ Climate Change Yr2 23/24 more energy

heating/lighting systems, crematorium etc.

buildings




Head of
Environmental

Services & L i t

1.6 Support sustainable travel options for council employees Including ?‘ Sustainability Yr2 22/23 ow(;er: ngac
lease schemes for Electric Vehicles and Cycle to Work Scheme oo ;

Head of environment

Organisational
Development

1.7 Promote behaviour change to net zero that staff & members can °®e
adopt in offices: switching off screens, lights, heaters and other [ A=
electrical equipment. Lights on timers etc.

Climate Change
Officer

Lower impact

Yrl22/23 .
on environment

2. Influence businesses from whom we buy goods and services to reduce their emissions, thereby impacting upon the Borough’s overall footprint.

21 & Strategic Planning
Manager

To contribute to the Local Plan reviewto continue to deliver sustainable 9 Yr122/23 Low c-arbo'n. &
development by encouraging low carbon development which enhances O¢O T sustal.nab|l|ty
biodiversity and the natural environment, whilst still meeting housing Climate Control considered
needs and delivering economic growth. ﬁ Officer

Lower carbon

purchases.

2.2 Evaluate sustainability outcomes delivered through our o9 Climate Change Yrl22/23 Positive
procurement activities. H Officer onwards environmental

influence on

supply chains




2.4 Play an active part in the Norfolk Climate Change Partnership to
explore reducing GHG emissions on a regional level, share lessons
learned, encourage joint procurement opportunities.

Strategic Director
(PB)

Yrl 22/23
onwards

Low carbon &
sustainability
considered

3. Deliver carbon offsetting measures that not only ensures the council meets it net zero

target, but further removes greenhouse gases from t

he atmosphere.

3.1 Explore local opportunities for nature-based offsetting such as tree

Head of
Environmental
Services &
Sustainability

Local open
spaces being

planting, tree management and re-wilding. ‘Y‘ Climate Change Yr223/24 |n\t:?§(‘;ie\::ielrr;i:;d
Officer increased.
Local open
3.2 Support community schemes to promote biodiversity through Climate Change spaces being
schemes such as: wildflower areas, bird boxes, community take-over u: & Yr223/24 | invested in and

and growing projects.

Officer

biodiversity
increased.




4. Work to improve the sustainability of the borough’s housing stock whilst supporting residents to make sustainable living choices and reduce their emissions.

4.1 Improve the energy efficiency of homes within the council's housing

Lower carbon,

stock. E.g. Eco-homes where we build/develop, future new /\ Director of Yr122/23 more energy
developments to include solar panels, retrofit insulation. ﬁ Housing Assets onwards efficient
buildings
Lower carbon,
Head of
4.2 Encourage and support private home owners to seek financial ) eado morg gnergy
. . . /\ Environmental Yrl22/23 efficient
support towards making their homes energy efficient —see 6.2 Warm ﬁ . - .
Services & onwards buildings, saving
Homes Scheme. S
Sustainability homeowners
fuel bills.
Head of -
ﬁ Environmental Colmmunltles
4.3 Promote community energy schemes signposting to lead partners Serv'ices.8f Yr3 24/25 ii?oerrloa:i(;cr?iz
for advice, information & guidance. ‘{ Sustainability
JE ) support
*& Climate Change schemes
Officer
5. Increase opportunities for the community to make sustainable travel choices.
5.1 Identify opportunities for multi-modal public transport hubs that
will link up active travel options with public transport services. ° Development Low carbon &
Multi-modal transport is transport which enables people to use different O% Director Yr2 23/24 sustair\ability
modes of transport in a safe and reliable way, e.g. cycling to a station, considered
storing the bike, and continuing the journey by train/bus
5.2 Support the expansion of infrastructure that facilitates low carbon °
transport and active travel such as cycle paths, bike parking and e-bike O¢O Development Yr2 23/24 An increase in
Director onwards

charging points, car share scheme, bike rental through the
development & adoption of a Borough-wide Design Code to ensure

green travel




urban design of new developments supports active travel & health
lifestyles.

options
available locally.

5.4 Proactively work with the private sector to increase the supply of EV
(Electric Vehicle) charging points and other investments in
infrastructure that facilitate the uptake of electric vehicles.

o

Head of Customer
Services

Strategic Director
(KB)

Yrl 22/23
onwards

An increase in
green travel
options
available locally.

6. Increase opportunities for the community to improve sustainability in their homes, make sustainable living choices and achieve emissions r

eductions.

6.1 Raise awareness of and signpost residents to available funding
streams that support a transition to sustainable and low carbon

Climate Change

An increase in
green travel
options
available locally.

o
practices to boost uptake of grants locally e.g. off-street EV charging O¢O Officer Ve 2 el
points, retrofitting properties. Residents
supported to
opt for EV
vehicles
Lower carbon,
more energy
6.2 Continue to implement the ‘Warm Homes’ Scheme working with A Yrl22/23 efficient
other Norfolk councils. ﬁ Director of onwards | buildings, saving
Housing Assets homeowners

fuel bills.




Head of Yr1/Yr2/ Increased
6.4 Develop a communication & engagement plan to raise L Y3 awareness &
. . . Communications
understanding of the climate challenge and encourage behaviour ‘{ & Marketin practical
change to include working directly with our own tenants ‘*& g 22/23 behaviour
CIimate_Change 23/24 change taking
Officer 24/25 place
7. Work with local businesses to reduce their carbon footprint & encourage the growth of low carbon businesses in the Borough.
Increased
awareness &
practical
behaviour
7.1 Support local businesses seeking to improve their sustainability Head of Inward change taking
through signposting to sources of expertise and funding working in Eﬂ Investment Yrl22/23 place
partnership with New Anglia LEP, the Norfolk Climate Change w'& onwards '
Partnership and Norfolk CC. Businesses
adopting more
Circular
Economy
solutions
Businesses
7.2 Encourage the sharing of low carbon/net zero good practice ,& Head of Inward adopting more
: o : Investment Yrl22/23 )
amongst businesses and local organisations through partnership C Circular
2 onwards
structures. Economy

solutions




Information

. . . . (5] available to
8.1 Working with Norfolk County Council & advisors WRE (Water P.’\ Strategic Director SUDDO
Resources East) as part of the Local Nature Recovery Strategy, to carry (KB) Yr223/24 baseIFi)npe data
out an assets inventory of natural resources in the Borough area to Ongoing and inform
quantify the ecosystem services that these can deliver. nz biodiversity
interventions
Information
[N ] i
8.2 Use assets inventory to identify opportunities for the council to Pa av:ullabcl)e;tto
access new funding mechanisms focused on the management of Strategic Director Yr3 24/25 basellionpe data
natural assets for ecosystem services delivery (e.g. Biodiversity Net (KB) and inform
Sl ux biodiversity
interventions
Strategic Director Increase in the
8.4 Assist in fulfilling regional targets of a ‘Million Trees in Norfolk’ by Y (KB) Yr122/23 number of
supporting tree planting initiatives in the Borough area. u onwards trees in the
borough




8.6 Maximise biodiversity where possible through planting schemes and

. . Head of Property Increased

changing open spaces, tree and park management where appropriate
: ) : & Asset awareness and
(e.g. trial no-mow areas on council open spaces).

) _ o ) Management Yr122/23 practical
Consider maturlty of I:3|od|ver5|ty and er\hance e.g. verges, gardens of Director of e biodiversity
remembrances with wildflowers, bee friendly roundabouts, install bee Operational interventions
brisks, instfall vibrant signage to explain/promote : ‘Excuse the weeds Services made possible
we’re feeding the bees

Increase in
Strategic Director community
(KB) pride, health &
9.3 Work together with partners such as Active Norfolk, Green Gym and W Head of Yr122/23 wellbeing and
Park Run to encourage people to use natural spaces. ‘ﬁ*& Environmental activities that
Services & take care of
Sustainability local
surroundings

Strategic Director Improved
10.1 Establish and support a Great Yarmouth Sustainability Forum to W (PB) awarenes.s and
; . , . JE Yr122/23 | ownership of
involve and engage with community and interest groups. L
sustainability
in practice
Increased
10.2 Develop a programme of community and schools involvement in . awareness of
. Climate Change o
the development and maintenance of outdoor natural spaces and JE Officer Yr3 24/25 | sustainability,
explore demand for a community gardening scheme. low carbon
and net zero

©



Head of
Environmental

Reduction on
litter. Increase

10.3 Continue t te and t volunteer-led beach clean- W : Yrl 22/23
. on |n.L:Ie o} Ip?romo‘ekan support volunteer-led beach clean-ups, P f Services & r /d in community
and town/village litter picks. ** Sustainability onwards oride and
involvement
Climate Change Reduction on
Officer litter. |
10.4 Lead community awareness campaigns on the impact of inaction & ‘# Yrl22/23 .I er ncrea?se
L . JE Head of in community
action. i.e. — frisbees, sky lanterns, balloon releases etc. onwards .
Marketing & pride and
Communications involvement
11. Reduce risks from climate impacts where possible, including flooding and coastal erosion.
Head of P t C iti
11.2 Continue to provide support to communities at risk from coastal ‘f €ag ot Froperty Yrl22/23 ommunt .|es
. . . . . . .. JE & Asset engaged in
erosion & flooding, linking up with regional action on this issue. onwards
Management agenda




Priority 3: The Waste Challenge

AREA OF
ACTION INFLUENCE LEAD YEAR OUTCOME PROGRESS

12. Further reduce the amount of waste generated through the council’s own activities such as upcycling, reuse and recycling.

Head of
Environmental g . I
; R ti i
12. 1 Work towards zero single use plastic in council operations by ’\ Serv.lces.8.( Yrl22/23 U_:e llifals?ir;so :;nrgoi
2023/24. C 2 Sustainability onwards yeary
Climate Change
Officer
Head of
- I i
12.2 Support and grow SEG Green Group and the running of staff w Organisational a\/:/]ac::?]fe:nof

awareness campaigns to reduce the amount of waste from council C’; ﬁ"& Development Yr122/23

. . sustainability issues
operations and to promote best practice waste management.

Climate Change and direct action

Officer
Head of o
Environmental REC:IUCtlon Iln
12.3 Promote waste prevention and minimisation. Lead by example ’\ Services & overa co.unc.l (as
. i C Sustainability | Yr122/23 | an organisation)
by supporting exemplary reuse and recycling schemes. ’ " organisatior
Climate Change waste

Officer

11



13. Promote the efficient use of resources and waste minimisation in the residential and business communities, in particular by encouraging reuse.

Increase in the

‘Library of Things’ community borrowing service.

Officer

13.1 Support the ongoing Circular Economy Project FACET by ,\ Strategic Director number of
exploring ways to build on successes, provide continued support, and C ’ (PB) Yrl22/23 businesses
advice for businesses minimising their waste. adopting Circular
Economy solutions
Feasibility Study
Head of Inward undertaken.
13.3 Investigate the set-up of ‘Maker Spaces’ including upcycling ,x Investment
workshops for local people to learn how to recycle/reuse their C ’ Climate Change Yr2 23/24 ilc\j/leanktei:;:gi\(/:;;
household items. Officer partners and
funding secured
Head of
Environmental Communities
Services & sharing and
13.5 Host local community events where residents can reuse and N\ Sustainability Yr3 24/25 avoiding waste
recycle unwanted items (Amnesty Days). C ’ Director of Reduction in f
irector o uction in fly
Operational tipping
Services
Increase in loaned
& shared
equipment.
13.6 Grow a sharing community through the establishment of a C’; “ Climate Change Yr223/24 | | y
ew employmen

skills & training
opportunities
created




13.7 Complete a feasibility study on the development of an app for
businesses to offer reduced priced food nearing end of life

14. Improve waste collection services to maximise recycling and raise awareness of the b

14.2 Introduce a weekly food waste collection in line with

Climate Change
Officer

Head of
Environmental
Services &

Yr2 23/24

enefits of good recycling practice

Community pride
increased.
Awareness of
refill/reuse, and
less litter created

S.

To reduce
organic/food waste

Sustainability 24/2 requiring disposal
Government requirements. C ’ W8 220
Director of To increase
Operational composting
Services
. . . . Head of Increased recycling
14.4 Continue to raise awareness through marketing campaigns ’x y Communications | Yrl 22/23 and quality of
focused on waste reduction, reuse and recycling appropriately. C ’ ‘Y& & Marketing m:teria?;
Head of
I . - ! ( ) and Environmental
14.5 Analyse the impact of Deposit Return Scheme (DRS) an Services &
Devel lan f
Extended Producer Responsibility (EPR) on services offered from 2023 ’\ Sustainability Yr3 24/25 in\?;/setaiitpv?anDoRrS

onwards, including a review of how litter could be managed better if
additional resources were available.

13

Director of
Operational
services

and EPR




15. Reduce fly-tipping, littering and plastic pollution to waterways and the sea.

Head of
Environmental Reduction in litter,
15.1 Tackle littering by encouraging the use of reusable or recyclable ,x Services & and increase in use
cups across the fast food and hospitality sector (building on FACET C ’ Sustainability Yrl22/23 of disposable
pilot studies). ) packaging (cups
Climate Change etc)
Officer
Increased
15.3 Produce and promote a borough map of local drop-off and ’x M Climate Change 5 awareness of
collection points for hard-to-recycle items. C ’ ﬁ,‘& Officer W2 2Rl recycling drop-off
places




URN:

Subject: South Denes Seawall High Level Assessment GREAT

Report to: Executive Leadership Team — 6" July 2022 YARMUUTH

BOROUGH COUNCIL

Environment Committee — 19%" July 2022

Report by: Senior Coastal Advisor and Coastal Manager, Coastal Partnership East

SUBJECT MATTER

The purpose of this report is to provide an overview of the high-level technical and economic
assessment which has been completed for the deteriorating sea wall frontage at South Denes,
Great Yarmouth. The objective of the report is to investigate options for maintaining the ‘hold-
the-line’ policy. High-level coastal management options have been compared against agreed
criteria to identify a preferred option. A Partnership Funding Calculator has been used to
determine the high-level maximum eligible grant in aid funding for the preferred option. The next
steps have been identified to move the preferred option forward to the detailed economic
justification and design stages.

RECOMMENDATION
That Committee

1. Notes progress on this work to date.

2. Approves that the Head of Property and Asset Management procures under delegated
powers using funds from the existing Coast Protection Reserves Budget, the production of an
outline business case and other necessary preconstruction assessments such as those
outlined below to support an anticipated submission for capital funding from the
Environment Agency for construction of a rock revetment.

a. detailed condition survey of the existing sea wall at South Denes,

b. detailed economic assessment of the potential impact of coastal flood inundation and
coastal erosion related to the deteriorating sea wall frontage at South Denes

c. economic review of future construction, operation and maintenance costs of the
proposed rock revetment, within the context of inflationary pressures facing the wider
economy under present economic conditions.

d. scoping and screening of environmental designations for the proposed rock revetment
scheme, to inform the requirement for environmental impact assessment and consents
as deemed necessary.

3. Approves that Great Yarmouth Borough Council utilises the local government SCAPE
framework to procure the production of the outline business case and necessary supporting
pre construction activities.
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1. Introduction

1.1 Great Yarmouth Borough Council, through the Coastal Partnership East team, commissioned
Atkins to undertake a high-level technical and economic assessment for maintaining the ‘hold-
the-line’ policy adopted in the Shoreline Management Plan by Great Yarmouth Borough Council
for the South Denes location at Great Yarmouth, Norfolk. The South Denes Sea Wall is an asset
owned and managed by the Council.

1.2 The aims of the assessment were to:

e assess the coastal process drivers for recent rapid changes in beach levels at South
Denes, Great Yarmouth;

e undertake a high-level options appraisal to reduce flood and erosion risk in the area
behind the wall; and

e undertake a high-level assessment of possible FCERMGIA (Flood and Coastal Erosion
Risk Management Grant in Aid) and Partnership Funding contributions.

1.3 The purpose of this high-level technical and economic assessment completed by Atkins, was to
provide information to enable the Great Yarmouth Borough Council to consider coastal
management options and inform discussions with stakeholders as to management and funding
options going forwards at this location. Photographs and diagrams used in this committee report
are extracted from the Atkins 2022 South Denes Seawall High Level Assessment report.

1.4 At the southern extent of the frontage at South Denes, Great Yarmouth, a seawall is the primary
defence structure, as the beach is not expected to provide ample protection to the area and is
likely to narrow and steepen as sea levels rise. The seawall is a mass concrete wall with local
reinforcement at the connection to the coping and connections to ancillary items e.g., access
steps and ramp. Figure 1-3 below shows the extent of the of the South Denes seawall under
investigation.

400m length of mass L
concrete retaining wall

Figure 1-3 - Extent of the South Denes seawall under investigation

1.5 Following several storm events in early 2020, beach levels significantly reduced such that a
section of the sea wall at South Denes, Great Yarmouth, was undermined, rotated forwards and
a number of cracks formed. These are shown in Figures 1-5 and 1-6.
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Figure 1-5 - Rotation of the wall (06/04/2020) Figure 1-6 — Cracks formed on the wall (16/02/2021)

1.6 Emergency works were completed in this location to reduce the forces acting behind the wall
through temporary removal of materials, as shown in Figure 1-7.

Figure 1-7 - Remedial works to relieve pressure on the landward side of the wall (23/09/2020)

1.7 The land behind the failed South Denes sea wall is leased by Peel Ports Great Yarmouth from
Great Yarmouth Borough Council, and is being used as a storage compound for the Great
Yarmouth Outer Harbour. Immediately landwards of the compound is South Denes Road,
businesses and Great Yarmouth Power Station.

1.8 New long-term coast protection works are required at this location, to reduce flood and erosion
risk and deliver the adopted ‘hold the line’ policy at this location.

2 Work to Date

2.1 Coastal Processes - The Shoreline Management Plan policy covering the Great Yarmouth frontage
notes that the beach is expected to provide the primary defence without intervention, although
this should be assessed in the medium to long term. At the southern extent of this frontage at
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2.2

2.3

2.4

2.5

2.6

3.1

3.2

South Denes, a seawall is the primary defence structure, as the beach is not expected to provide
ample protection to the area and is likely to narrow and steepen as sea levels rise. Changes in the
alignment and extent of the nearshore bank system also influences sediment feed to the Great
Yarmouth frontage.

Early in 2020 several high energy storms occurred that contributed to the depletion of the beach
and undermining of the existing vertical wall at South Denes.

It is important to note that calmer, summer wave action deposits sand from offshore/beach bars
on to the beach, ultimately widening it and increasing its elevation through accretion. Conversely,
stronger, winter waves with more energy displaces beach material and form the offshore/beach
bars, thus narrowing the beach through erosion.

Within this context, beach levels at South Denes, Great Yarmouth, have displayed a significant
amount of variability over relatively short periods of time. During a site inspection in November
2021, beach levels appeared to be at more ‘normal’ levels, with only the top of the seawall visible.
A storm event on the evening of 31st March and 1st April 2022 resulted in significant lowering of
beach levels at the South Denes frontage. Other beaches along the Great Yarmouth Borough
Council’s frontage also suffered significant lowering of beach levels during these events. The wind
direction for this event was reported to be from the north-east direction and tides were close to,
but not at the peak of, spring tide.

However, in the case of the South Denes sea wall the natural profile of the beach has been altered
through the introduction of a vertical wall, which increases wave reflection and in turn
exacerbates beach narrowing through erosion. Detail in relation to beach levels is included within
the Atkins report which is available should further detail be required.

Given evidence within the Atkins report, it is reasonable to assume that the retreat of the coast
at South Denes enhanced through the reflection of waves off the vertical sea wall and the erosion
caused by the close timing of high energy storms, led to the undermining and deteriorating
stability of the sea wall. There is a good likelihood that recession at South Denes will continue.
This could be increased in the future through the process of coastal catch up, whereby erosion
can increase significantly immediately after the failure of a coastal defence. This has not been
included in this high level assessment.

Next Steps

‘Do Nothing’ High-Level Economic Appraisal - A high-level economic appraisal compares an
overview of the benefits of constructing a coastal defence scheme, in terms of the damages
avoided from coastal flooding and coastal erosion, to the cost of construction of the coastal
defence scheme. A ‘Do Nothing’ scenario forms the basis of this high-level economic appraisal,
assuming in this case that no further works are undertaken at the deteriorating South Denes sea
wall and the existing seawall is left to fail and collapse. This is a baseline scenario and is only used
as the basis for comparing proposed options for future coastal defence. The economic impact of
coastal flood damage and coastal erosion were used for the South Denes ‘Do Nothing’ high-level
economic assessment.

The ‘Do Nothing’ scenario assumes flood damages due to wave overtopping of the existing South
Denes sea wall during a storm event and inundation due to wave overtopping which would flood
properties. These flood damages have been assessed based upon a 1 in 200 year return period
flood event, which statistically is a major flood event which is likely to occur once in every 200

www.great-yarmouth.gov.uk
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years. An allowance has also been made for potential sea level rise due to climate change over
100 years into the future. It must be emphasised that it is possible to have more than one 1 in 200

year return period flood event in any given 200 year time period, given the natural variability
within the coastal system.

3.3 Below identifies the properties included in the flood damage scenario for the South Denes high-
level economic assessment. Local topography has been assessed with professional judgement to
derive a plausible flood route. The overtopping flood water moves from higher to lower ground,
first in a westerly direction across the South Denes peninsula and north to lower ground. The
scenario assumes that overtopping flood water is prevented from entering the river due to the
presence of the flood defence. Property damages were assessed using the Multi Colour Manual
(MCM) methodology. The MCM methodology provides a nationally recognised approach for
assessment techniques of flood risk management benefits, including damage to property, indirect

damages accounting for loss of the infrastructure due to a flood event and costs associated with
emergency services responding to flood events.
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3.4 An extract from the report shows the properties included in the coastal erosion scenario for the
South Denes high-level economic assessment. An erosion rate of 2.8 metres per year has been
used to identify properties and assets which may be at risk to loss due to coastal erosion as part
of the ‘Do Nothing’ scenario. These are businesses potentially being lost after 30-35 years,

following approximately 100m of erosion assuming immediate failure of the wall at the present
point in time.

) o
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3.5 The table below provides a summary of the high-level economic appraisal over a 100-year
appraisal period using the Environment Agency’s Partnership Funding Calculator, for coastal
flooding and erosion risk in a ‘Do Nothing’ scenario for the deteriorating South Denes sea wall.

Do nothing Appraisal Baseline
PV Commercial property damages (£k) £43,964 (Flooding: £37,909; Coastal erosion: £6,055)
PV emergency services (£k) £3,894
PV Indirect Benefits (£k) £8,793
PV whole life benefits (£k) £56,651

3.6 Present Values (PV) are used in economic appraisals for coastal defence schemes, whereby future
costs are adjusted/discounted back to the present-day values. The Partnership Funding Calculator,
indicates that for this high-level, overview economic assessment there are £56,651,000 of damage
costs, also termed as benefits. These are costs that potentially would be avoided through new,
long-term coast protection works at the location of the deteriorating South Denes sea wall, in
order to reduce flood and erosion risk and deliver the adopted ‘hold the line’ Shoreline
Management Plan policy at this location.

4 Option Assessment and Selection

4.1 Options for new coastal defence works were assessed against agreed criteria, in order to manage
further erosion and limit overtopping at the southern extremity of the South Denes frontage
where the seawall is the primary defence. The criteria used to complete this high-level assessment
of options were:

Technical - Does the option stabilise the wall or the beach levels in front of the wall?
Environmental - Impact on local environment, designated sites, and public amenity.
Economic - Potential benefits against relative cost.

Operation and maintenance obligation - Monitoring, minor repairs, significant
interventions.

Stakeholder acceptance - Council, environmental stakeholders, local businesses and
public.

Resilience to future episodic beach lowering events - Episodes of beach lowering have
now been observed and may happen again in the future. Does the option provide
resilience to this happening?

4.2 The options were assigned a score ranging from high to low i.e., High (3), Medium (2), Low (1) as
shown in Table 5-1. Further details of each of the coastal defence options assessed through this
process are available in the Atkins 2022 South Denes Seawall High Level Assessment report.

Technical | Environmental | Economic | Operation & Stakeholder Resilience to | Final
Maintenance | acceptance future beach Score
lowering
Rock Revetment 3 2 3 3 2 2 15
Shore Connected
Breakwater = i e = 2 3 13
Stepped Concrete
Revetment 2 = 1 = = N 1
Sheet Pile Wall 1 1 3 3 2 1 11
Submerged
Breakwater = 1 ! 1 = = 10
Beach
replenishment 1 2 1 1 2 1 8
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4.3 Preferred Coastal Defence Option - A rock revetment, involving placing rock armour seawards of
the existing wall to prevent erosion and scour of the wall was identified as the preferred option.
The advantages of this option include readily available material, ease of construction, reduced
wave reflection, future flexibility and reduced wave forces and overtopping. Disadvantages
include visual impact, amenity loss due to there being less beach space

5 Financial Implications - Cost of Preferred Coastal Defence Option

5.1 The typical rock revetment was used as the basis for deriving a high level, outline cost estimate,
for the preferred coastal defence option for the deteriorating South Denes sea wall. This was
applied to an assumed length of 400 metres, required to protect the South Denes frontage. Unit
rates used to develop the cost estimates were extracted from Spon's Civil Engineering and
Highway Works Price Book 2021 and from recent Coastal Partnership East projects. It should be
noted that the rates used in this outline cost estimate reflect rates from February 2022 and do not
consider inflationary pressures facing the wider economy under present economic conditions. The
cost estimate is shown in the table below. The estimate of the cost of construction of a 400 metre
rock revetment at South Denes was calculated to be £4,172,000.

Amour stone Underlayer Geotextile
Cross section area (m?) 31.5 16.7 5,680
Assumed length of structure (m) 400 400
Volume (m?) 12,600 6,680
Cost rate per unit volume (£/m?) 162 158 20
Estimated cost (£k) 2,041 1,054 114
Sub-total cost (£k) 3,209
Overheads and profit (30%) 963
Total cost (£k) 4,172

5.2 The results of the ‘Do Nothing’ high-level economic analysis and the cost estimate for construction
of a new rock revetement at South Denes have been compared, through the application of a
Partnership Funding Calculator used nationally by the Environment Agency when assessing the
economic viability of coastal defence schemes. In this case a Partnership Funding Calculator has
been used to give an indication of whether a coastal defence scheme at the South Denes may be
eligible for Flood and Coastal Erosion Risk Management Grant in Aid (FCERMGIA) and if so the
amount of Grant in Aid which may be available in comparison with partnership funding which may
be required from other sources.

5.3 The Partnership Funding Calculator was used in the first instance to determine the maximum
eligible Grant-in-Aid funding for the preferred option of a 400m rock revetment, covering the
whole of the length of the Great Yarmouth Outer Harbour compound. This is a greater length than
that of the presently deteriorated South Denes sea wall and hence provides greater resilience in
the integrity of coastal defence structures along this frontage into the future. The Table
summarises the results of this high-level assessment for proposed a 400m rock revetment at the
South denes frontage.
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5.4

5.5

5.6

5.7

Option 1 — Rock revetment
PV appraisal costs (£k) £100
PV construction costs (£k) £4,172
PV risk contingency (£k) £1,836
PV future costs (£k) £49
PV whole life costs (over duration of benefits) (£k) £6,157
PV whole life benefits (£k) £56,651
Benefit Cost Ratio 92
PV estimated contributions towards PV appraisal costs (£k) £100
PV maximum eligible FCERM GIiA (£k) £3,399

Present Values (PV) are used in economic appraisals for coastal defence schemes, whereby future
costs are adjusted/discounted back to the present-day values.

PV Appraisal Costs of £100,000 include the cost of production of an outline business case,
statutory consents and environmental impact assessment if deemed necessary, in order to
support a submission for capital funding for construction of the rock revetment from the
Environment Agency. These costs are not grant-aided by the Environment Agency and would need
to be funded by Great Yarmouth Borough Council. A current source identified is the Great
Yarmouth Borough Council Coast Protection Reserve Budget. These costs may be able to be
claimed back retrospectively from the Environment Agency, upon successfully achieving Grant in
Aid funding for the proposed South Denes coastal defence scheme.

The high-level Partnership Funding calculation identified potential Grant in Aid £3,399,000 for a
proposed 400 metre rock revetment at South Denes, with PV Whole Life Costs of £6,157,000. This
leaves a deficit of £2,758,000, requiring funding from sources not yet identified.

Sensitivity Test - 200 Metre Rock Revetment Option - A revised Partnership Funding Calculator
was used as a sensitivity test, based upon a 50% reduction in the length of the proposed rock
revetment at South Denes. The more targeted use of a rock revetment structure, focussed
specifically upon the length of deteriorated sea wall at South Denes. This reflects the requirement
for a detailed condition survey of the existing sea wall at South Denes, as part of the economic
assessment of the outline business case for future grant aid funding from the Environment
Agency, which may in turn refine the length required for the proposed rock revetment. The
following table summarises the results of this sensitivity test high-level assessment for proposed
a 200m rock revetment at the South Denes frontage.

www.great-yarmouth.gov.uk

Option 1 — Rock revetment (200m
length)
PV appraisal costs (£k) £100
PV construction costs (£k) £2,086
PV risk contingency (£k) £917
PV future costs (£k) £49
PV whole life costs (over duration of benefits) (£k) £3,152
PV whole life benefits (£k) £56,651
Benefit Cost Ratio 18
PV estimated contributions towards PV appraisal costs (£k) £100
PV maximum eligible FCERM GiA (Ek) £3,399
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5.8 The high-level Partnership Funding calculation identified potential Grant in Aid £3,399,000 for a
proposed 200 metre rock revetment at South Denes, with PV Whole Life Costs of £3,152,000.

5.9 Further assessment during the development of the outline business case would enable a refined
scheme proposal with regards to length, costs, damages and grant in aid.

6 Indicative Timeline

6.1 An indicative timeline for the proposed construction of a rock revetment along the deteriorating

South Denes sea wall frontage has been submitted to the Environment Agency, in order to meet
the May 2022 cut-off date for national forward planning for potential flood and coastal erosion
risk management project funding. This is shown below. This timeline can only be indicative, given
the many external variables associated with a project of this nature including production of an
outline business case, environmental scoping and consents as appropriate, marine licences,
contract procurement, lead-in time and construction.

Outline business case start date October 2022
Contract awarded October 2023
Start construction April 2024
Ready for service April 2025

7 Risk Implications

Risks

Mitigating Actions

Non-completion of detailed flood |

inundation and damage modelling,
resulting in a ‘Do Nothing’ scenario
which is not robust and representative.

Technical refinement of flood inundation
modelling based upon environmental and
infrastructure parameters, through completion
of outline business case.

Non-completion of detailed coastal |.

erosion and damage modelling,
resulting in a ‘Do Nothing’ scenario
which is not robust and representative.

Technical refinement of coastal erosion
modelling based upon environmental
parameters, through completion of outline
business case. Including reference to ‘coastal
catch-up’ and potential future long-term
increases in future erosion rates, within the
context short-term beach level variability.

Non-completion  of
screening of environmental
designations, resulting in proposed
scheme being delayed through not
gaining required environmental
consents.

scoping and |.

Scoping and screening of environmental
designations completed during outline business
case development, with environmental impact
assessment and consents gained as deemed
necessary.

Calculation of damages used to derive
the economic benefits for the proposed

Technical refinement of flood inundation and
coastal erosion damage modelling through

www.great-yarmouth.gov.uk
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project are lower than anticipated,
based upon the ‘Do Nothing’ scenario
used to assess economic damages due
to flood and coastal erosion risk.

Lower than anticipated value of
damages in ‘Do Noting’ scenario,
leading to a resultant drop in potential
availability of Grant in Aid.

completion of outline business case, producing a
robust and representative ‘Do Nothing’ scenario.

Construction and future costs are
higher than anticipated, due to
inflationary pressures facing the wider
economy under present economic
conditions.

Higher than anticipated construction
and future costs, leading to a resultant
drop in potential availability of Grant in
Aid.

Present Value Risk Contingency for the proposed
rock revetment scheme incudes an optimism
bias/increase in costs of 44% and 10% added to
all PV construction costs and PV future costs
respectively.

Present value construction costs and present
value future costs to be reviewed and updated
with the context of present inflationary
pressures, through completion of outline
business case.

The outline business case results in a
scenario whereby Grant-in-Aid is lower
than anticipated due to lower damages
and/or higher costs from completion of
a detailed economic appraisal.

The proposed rock revetment scheme
along the deteriorating sea wall
frontage at South Denes, Great
Yarmouth is not seen as being
financially viable and cannot be
progressed.

Costs for production of the outline
business case cannot be recovered.

Present Value Appraisal Costs of
£100,000 have been included in this
South Denes Sea Wall High Level
Assessment report, including the cost of
production of an outline business case,
statutory consents and environmental
impact  assessment if deemed
necessary.

A revised Partnership Funding Calculator was
used as a sensitivity test, based upon a 50%
reduction in the length of the proposed rock
revetment at South Denes. This reduced the
projected costs of the proposed rock revetment,
through reducing the length of the proposed
rock revetment from 400 metres to 200 metres.
This sensitivity test reflects the potential for a
rise in Present Value construction costs and
Present Value future costs, due to inflationary
pressures facing the wider economy under
present economic conditions. Higher than
anticipated construction and future costs, could
lead to a resultant drop in potential availability
of Grant in Aid. The reduction in construction
costs acts to mitigate the financial impact of a
drop in potential availability of Grant in Aid.

Collapse of the deteriorating sea wall
frontage at South Denes, Great
Yarmouth, prior to commencement of a

Existing removal of sand from behind sea wall, to
reduce force placed on the rear of the

www.great-yarmouth.gov.uk
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coast protection scheme for
maintaining the ‘hold-the-line’ policy at
this location.

deteriorating structure, which is exacerbated
during prolonged periods of low beach levels.

Ongoing review of warning measures and
regular, standardised photographic monitoring
of beach level/existing sea wall changes at this
site, to maintain a proactive presence on site and
react as appropriate

Beach levels at South Denes, Great Yarmouth,
have displayed a significant amount of variability
over relatively short periods of time and could
possibly continue to do so in the immediate
future. This makes funding and construction of
further  short-term  mitigation  measures
inappropriate, along the deteriorating South
Denes sea wall frontage.

Failure of the sea wall could lead to
reputational risk and  potential
economic impacts relating to the port
etc.

Procession of the investigation of a scheme to
maintain the Hold the Line policy. Need to
engage with beneficiaries and stakeholders of
the scheme in order for them to understand the

level of current and future risk and discuss
potential third party contributions.

8

Conclusions

8.1 A high-level technical and economic assessment has been undertaken for the deteriorating sea

wall frontage at South Denes, Great Yarmouth.

8.2 Coastal management options have been compared against agreed criteria to identify a preferred

8.3

option for this frontage. Considering all criteria, a rock revetment was selected as the preferred
option to reduce flood and erosion risk behind the sea wall based on the selected criteria. A typical
section has been developed for the rock revetment to inform cost estimates. Effective lengths of
400m and 200m have been examined as indicative protection by a rock revetment for the South
Denes frontage.

A Partnership Funding Calculator was used to determine the potential maximum eligible grand in
aid funding for the preferred option of a 400 metre rock revetment. Based on this high-level
economic appraisal, Present Value Whole Life Costs of £6,157,000 were calculated for a 400 metre
rock revetment. £3,399,000 was shown to potentially be available for construction of a 400 metre
rock revetment, through Flood and Coastal Erosion Risk Management Grant in Aid funding. This
indicates that there is likely to be a deficit of £2,758,000 requiring funding from sources not yet
identified, if a 400 metre revetment was taken forward as the preferred future coastal defence at
South Denes. A shorter 200 metre length of revetment was assessed as a sensitivity test, The
high-level Partnership Funding Calculator identified potential grant in aid £3,399,000 for a 200
metre rock revetment, with Present Value Whole Life Costs of £3,152,000. This suggests that
there is potential for a financially viable scheme to continue to Hold the Line in this location.

www.great-yarmouth.gov.uk
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8.4 The completion of an outline business case is now required in order to progress with the
submission of a full application for FCERM GiA funding, for the construction of a rock revetment
at the site of the deteriorating sea wall frontage at South Denes, Great Yarmouth. This would
comprise a detailed economic assessment of the potential impact of coastal flood inundation and
coastal erosion related to the deteriorating sea wall frontage at South Denes, Great Yarmouth. In
addition, a detailed condition survey of the existing sea wall at South Denes, Great Yarmouth
would be completed. This is to confirm the extent of the proposed rock revetment required along
the frontage, refine the profile and optimise the rock revetment cross-section through detailed
design. An economic review of future construction, operation and maintenance costs of the
proposed rock revetment would be completed, within the context of inflationary pressures facing
the wider economy under present economic conditions. The outline business case phase should
also include environmental screening and scoping for the rock revetment scheme, to inform the
requirements of an environmental impact assessment and consents as deemed necessary.

9 Background Papers

Atkins 2022 South Denes Seawall High Level Assessment report — available for review.

Area for consideration Comment

Monitoring Officer Consultation:

Section 151 Officer Consultation:

Existing Council Policies:

Financial Implications (including VAT and tax): | Included

Legal Implications (including human rights):

Risk Implications:

Equality Issues/EQIA assessment:

Crime & Disorder:

Every Child Matters:
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Executive Summary

Overview

Great Yarmouth Borough Council, through the Coastal Partnership East team, commissioned Atkins to
undertake a high level technical and economic assessment for maintaining the ‘hold-the-line’ policy of the
South Denes location at Great Yarmouth, Norfolk.

The aims of the assignment were to:

e assess the coastal process drivers for recent rapid changes in beach levels at South Denes, Great
Yarmouth;

e undertake a high-level options appraisal to reduce flood and erosion risk in the area behind the wall; and
e undertake a high level assessment of possible FCERM Grant-in-aid/Partnership contributions.

The purpose of this report is to provide information to enable the Council to consider coastal management
options and to inform discussions with stakeholders as to management and funding options. A high level
technical and economic assessment has been undertaken with the objective of maintaining the ‘hold-the-line’
policy for the South Denes frontage at Great Yarmouth.

Coastal processes

The Shoreline Management Plan policy for South Denes notes that the beach is expected to provide the
primary defence to most of the Great Yarmouth frontage without intervention, although this should be assessed
in the medium to long term. At the southern extent of the frontage at South Denes, a seawall is the primary
defence structure, as the beach is not expected to provide ample protection to the area and is likely to narrow
and steepen as sea levels rise. The seawall is a mass concrete wall with local reinforcement at the connection
to the coping and connections to ancillary items.

Changes in the alignment and extent of the nearshore bank system also influence sediment feed to the Great
Yarmouth frontage.

Most of the main Great Yarmouth beaches are showing accretion except for the southern section at South
Denes. To the south and at the location of the Great Yarmouth Outer Harbour (GYOH), shorelines are stable or
eroding. The erosion rates immediately to the north the GYOH were approximately -2.8m per year between
1991 to 2010.

Following several storm events in early 2020, beach levels significantly reduced such that the wall was
undermined, rotated forwards and a number of cracks formed. Early in 2020 several high energy storms
occurred in the area that contributed to the depletion of the beach and undermining of the existing vertical wall.
These storms are captured in the Annual Wave Report 2020.

The undermining and deteriorating stability of the wall since early 2020 are a result of a combination of factors:
depleted winter beach profile; wave reflection due to the vertical wall; and the severity and close timing of the
storms which occurred at the start of 2020.

During a site walkover for this project in November 2021, beach levels appeared to be at ‘normal’ levels, with
only the top of wall visible.

A storm event on the evening of 31st March and 1st April 2022 resulted in significant lowering of beach levels at
the South Denes frontage. Other beaches along the Council’s frontage also suffered significant lowering of

beach levels. The wind direction for this event was reported to be from the north-east direction and tides were
close to, but not at the peak of, spring tide.

High level economic analysis

The Do Nothing scenario, used to assess economic damages due to flood and coastal erosion risk is
presented, followed by an overview of the calculation of damages to derive the economic benefits for the
project.

The Do Nothing scenario assumes flood damages due to wave overtopping of the existing wall during a storm
event and inundation of wave overtopping volumes landwards to flood properties.
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Erosion rates have been used to identify non-residential properties which may be lost to coastal erosion during
the appraisal period. These are non-residential properties being lost after 30-35 years, following approximately
100m of erosion, assuming immediate failure of the wall and erosion of approximately 3m per year.

Indirect damages are taken as 20% of the Do Nothing damages due to flooding and coastal erosion and
account for loss of the infrastructure.

Property damages were assessed using the Multi Colour Manual (MCM) methodology and depth damage
curves.

Do nothing Appraisal Baseline
PV Commercial property damages (£k) £43,964 (Flooding: £37,909; Coastal erosion: £6,055)
PV emergency services (£k) £3,894
PV Indirect Benefits (£k) £8,793
PV whole life benefits (£k) £56,651

Option assessment and selection
Options were assessed against criteria agreed with the Council.

Technical | Environmental | Economic | Operation & | Stakeholder | Resilience to | Final
Maintenance | acceptance future beach | Score
lowering
Rock Revetment 3 2 3 3 2 2 15
Shore Connected 3 1 2 2 2 3 13
Breakwater
Stepped Concrete 2 2 1 > > > 11
Revetment
Sheet Pile Wall 1 1 3 3 2 1 11
Submerged 2 1 1 1 2 3 10
Breakwater
Beach 1 2 1 1 2 1 8
replenishment

Considering all criteria, rock revetment was selected as the most appropriate option to reduce flood risk behind
the sea wall based on the selected criteria.

A cost estimate was produced for the preferred option based on a typical cross-section.

FCERM GiA and Partnership Funding

The Partnership Funding Calculator was used to determine the maximum eligible grand-in-aid funding for the
preferred option. The maximum eligible FCERM GiA available for the project is £3,399k.

Present value whole life benefits for the scheme have been estimated to be £56,651k.

Present value costs have been estimated for a 400m length of rock revetment and 200m length of rock
revetment. Present value costs and benefit cost ratios for the 400m and 200m lengths of rock revetment are:

e 400m length rock revetment: PV whole life costs: £6,157k; BCR: 9.2; Funding deficit: £2,758k
e 200m length rock revetment: PV whole life costs: £3,152k; BCR: 18.0
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1. Introduction

1.1. The commission

Great Yarmouth Borough Council, through the Coastal Partnership East team, commissioned Atkins to
undertake a high level technical and economic assessment for maintaining the hold-the-line policy of the South
Denes location at Great Yarmouth, Norfolk. The project was procured through the Coastal Partnership East
Coastal Management Dynamic Purchasing System Lot 3 and the reference for this project was PROC-2099-
RFQ-DPS.

1.2.  Aims of the study

The aims of the assignment were to:

e assess the coastal process drivers for recent rapid changes in beach levels at South Denes, Great
Yarmouth;

e undertake a high-level options appraisal to reduce flood and erosion risk in the area behind the wall; and
e undertake a high level assessment of possible FCERM Grant-in-aid/Partnership contributions.

1.3. Location plan

The extent of the study is the South Denes frontage in Great Yarmouth, Norfolk (see Figure 1-1). Coastal
change over an extended area to the north and south and the effects of offshore sand banks and channels on
the coastline are considered as part of the assessment.
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Figure 1-1 - Site location plan
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1.4. Project background

Great Yarmouth is a major area of industry and commerce and has also recently seen the construction of the
Great Yarmouth Outer Harbour (GYOH) in 2007/2008. Except for the northern and southern extents of the
town, defence is primarily provided by the wide beach, which has been fed by sediment derived from cliff
erosion in north-east Norfolk. Figure 1-2 below shows the South Denes beach with relatively healthy beach
levels.

Figure 1-2 - South Denes beach (15/01/2014)

The Shoreline Management Plan policy for South Denes notes that the beach is expected to continue to
provide ample protection without the need for any intervention, other than at the extremities, provided that a
sediment supply is maintained. This should be assessed in the medium to long term. At the southern extent of
the frontage at South Denes, a seawall is the primary defence structure, as the beach is not expected to
provide ample protection to the area and is likely to narrow and steepen as sea levels rise. The seawall is a
mass concrete wall with local reinforcement at the connection to the coping and connections to ancillary items
e.g., access steps and ramp. Figure 1-3 below shows the extent of the of the South Denes seawall under
investigation.

400m length of mass
concrete retaining wall

Figure 1-3 - Extent of the South Denes seawall under investigation
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Following several storm events in early 2020, beach levels significantly reduced such that the wall was
undermined, rotated forwards and a number of cracks formed (see Figure 1-4, Figure 1-5 and Figure 1-6
below).

Figure 1-5 - Rotation of the wall (06/04/2020)
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Figure 1-6 - Cracks formed on the wall (16/02/2021)

Emergency works were completed in this location to reduce the forces acting behind the wall through
temporary removal of materials (see Figure 1-7). However, further works are still required to repair or upgrade
the seawall to reduce the risk of erosion and limit overtopping.

Figure 1-7 - Remedial works to relieve pressure on the landward side of the wall (23/09/2020)

1.5. Purpose of this report

The purpose of this report is to provide information to enable the Council to consider coastal management
options and to inform discussions with stakeholders as to management and funding options. A high level
technical and economic assessment has been undertaken with the objective of maintaining the ‘hold-the-line
policy for the South Denes frontage at Great Yarmouth.

1.6.  Structure of this report
e Section 2, Data: Summary of relevant data collected for this project.

e Section 3, Coastal processes: Review of coastal process drivers for the recent rapid changes in beach
level.

e Section 4, Economic Appraisal: Assess flood and erosion damages for Do Nothing baseline.
e Section 5, Option Assessment: Identify/assess viable options to select a preferred option.

e Section 6, Summary of preferred option: High level assessment of possible FCERM Grant-in-
aid/Partnership Funding contributions for the preferred option.

e Section 7, References
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2. Data collection

2.1. Introduction

Relevant data was provided by the Council, obtained under licence from the Environment Agency and from
freely available sources. Data collected for the project is provided in Table 2-1. Water level and wave conditions
used for this study is presented later in this section.

Table 2-1 - Summary of data collated for the Economic Appraisal

Dataset Source Purpose
Tide levels Admiralty Tide Tables, NP201 Volume 1, Used in economic analysis to inform
2014 property flood damages
Extreme sea levels Environment Agency Used in economic analysis to inform
property flood damages
Wave data Coastal Channel Observatory report at To assess wave forces on the seawall
Lowestoft
Beach profiles Environment Agency To assess coastal trends along the
frontage
LiDAR Environment Agency Used in economic analysis to inform
property flood damages
National Receptors Data Environment Agency To create property dataset for economic
analysis
Ordnance Survey Environment Agency To create property dataset for economic
MasterMap analysis

2.2. Tide Levels

Tide levels for the site were obtained at the closest standard port i.e., Great Yarmouth (Gorleston-on-sea) from
the Admiralty Tide Tables NP201 Volume 1, 2014 and are provided in Table 2-2.

Table 2-2 - Tide levels at Great Yarmouth (Gorleston-on-sea)

Water levels (m OD)
LAT (Lowest Astronomical Tide) -1.60
MLWS (Mean Low Water Springs) -1.00
MLWN (Mean Low Water Neaps) -0.50
MSL (Mean Sea Level) 0.10
MHWN (Mean High Water Neaps) 0.60
MHWS (Mean High Water Springs) 0.90
HAT (Highest Astronomical Tide) 1.40

Admiralty Tide Tables NP201 Volume 1, 2014

2.3. Extreme Sea Levels

Extreme sea levels for the site were extracted from the Coastal Flood Boundary Dataset, 2018 at chainage
point 4148 (see Table 2-3 below).

Table 2-3 - Extreme Sea levels for Lowestoft (CFB Chainage 4148)

Return period (years) Water level (m OD)
1 2.1
2 2.25
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Return period (years) Water level (m OD)
5 2.46
10 2.62
20 2.79
25 2.84
50 3.01
75 3.11
100 3.19
150 3.29
200 3.37
250 3.42
300 3.47
500 3.62
1000 3.82

24. Sea Level Rise

The extreme sea levels provided in Table 2-3 are to base year 2017. For future extreme sea levels, it is
important to consider allowances for increases due to sea level rise. Site specific time-mean sea level rise
allowances were used to account for climate impacts in line with the climate change guidance for coastal
flooding [1]. The guidance states that the higher central (70th percentile from UKCP18 RCP 8.5) allowance
should be used as the design allowance to manage coastal flooding.

Sea level rise allowances were extracted from UKCP18 data using RCP 8.5 with the 70th percentile of
confidence, for the 100-year appraisal period (i.e., 2021 to 2121) at Latitude 52.61 and Longitude 1.75.

Table 2-4 - Sea level rise values from UKCP18 data (Accessed on 22/11/2021)

Date Sea Level Rise (m)
2021 0.13
2046 0.30
2071 0.53
2096 0.81
2121 1.12

2.5. Wave data

Significant wave heights for each return period were extracted from the Coastal Channel Observatory report at
Lowestoft (see Table 2-5 below).

Table 2-5 - Significant wave heights for Lowestoft

Return period (years)' Significant wave height (m)
0.25 3.1
1 3.76
2 3.95
5 4.11
10 4.19

1100 and 200-year return period significant wave heights extrapolated using available return period data.
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Return period (years)'

Significant wave height (m)

20 4.24
50 4.29
100 4.37
200 4.54

Annual Wave Report 2020 — Lowestoft. Available from: https://coastalmonitoring.org/reports/#anglia
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3. Coastal processes

3.1. Background and management policy

The Shoreline Management Plan policy for South Denes is Policy Unit 6.17 [2] which is to continue to hold-the-
line over all three epochs (2025, 2055 and 2105) and protect all built assets within the town.

The beach is expected to provide the primary defence to most of the frontage without intervention. Defence
works may be required to maintain existing seawalls and groynes and the port entrance in the present day.
Monitoring of sediment downdrift and further studies on holding the line policy will be necessary to assess the
SMP policy (hold-the-line).

However, parts of the seawall particularly towards the northern and southern extent of the frontage may need to
be upgraded or replaced in the medium and long term as a result of the beach beginning to narrow and
steepen due to sea level rise and limited sediment feed as a result of policy options further north. Changes in
the alignment and extent of the nearshore bank system may also influence sediment feed to the Great
Yarmouth frontage.

See extracted policies from [2] below:

e The present-day policy option for this area is to continue to hold-the-line and protect all built assets within
the town. Achievement of this requires no intervention along much of this frontage due to the wide beach,
although some defence works may be required at the southern end to maintain existing seawalls and
groynes and the port entrance. This policy option will protect the maximum number of assets and satisfy
nature conservation requirements at North Denes as the area in front of the seawall is expected to remain
fairly stable during this period.

e The medium-term policy option is to continue defending the frontage beyond the short term, through a
policy of hold-the-line. This would most likely be provided through maintaining, replacing and upgrading
existing structures where necessary, with the beach continuing to provide the primary defence to much of
the area.

e Due to the high value and extent of socio-economic assets here, the long-term policy option is to continue
to hold-the-line and defend the frontage. This would most likely be provided through maintaining, replacing
and upgrading existing structures, although the beach is expected to provide the primary defence to much
of the area. With adoption of long-term policy options along other updrift frontages, the beach should be
supplied with fresh sediment to remain healthy over the next century.

3.2. Recent activity

Early in 2020 several high energy storms occurred in the area that contributed to the depletion of the beach and
undermining of the existing vertical wall. These storms are captured in the Annual Wave Report 2020 for
Lowestoft [3], see Figure 3-1. It is noted that the Council removed material landwards of the wall to reduce
pressure behind the wall and prevent overturning of the wall.

Page 51 of 73

5210393-REP-001 | 2 | May 2022
Atkins | South Denes Seawall High Level Assessment - Final Report Page 14 of 36



ATKINS

Member of the SNC-Lavalin Group

Lowestoft

Significant wave height Hs (m)

a5 3 35

o 05 1 15

H
Water level (m CD)

Water level elevation
Date/Time Symbol H.(m) Joint Return Period
_ oo | cp
09-Feb-2020 10:00:00 '.' 4.24 0.90 2.40 1in 100 years
16-Feb-2020 04:00:00 . 4.05 0.70 2.20 1in 25 years
27-Dec-2020 06:00:00 @] 3.83 0.70 2.20 1in 15 years
14-Jan-2020 23:00:00 ] 3.40 1.00 2.50 1in 10 years
29-Mar-2020 07:30:00 . 3.13 -0.40 1.10 1in 2 years

Figure 3-1 - Measured joint wave heights and water levels at Lowestoft

It is important to note that ‘calmer’ summer wave action deposits sand from offshore/beach bars on to the
beach, ultimately widening it and increasing its elevation (accretion). Conversely, ‘stronger’ winter waves with
more energy displaces beach material, and form the offshore/beach bars, thus narrowing the beach (erosion).

These offshore/beach bars maintain the winter beach profile stability as they induce wave breaking further
offshore, and therefore, limit the erosion caused by the energy dissipation of the breaking waves.

However, in this case, the natural profile of the beach has been altered with the introduction of a vertical wall,
which increases wave reflection and, in turn, beach narrowing (erosion).

Therefore, taking into account that the coastline is retreating in this area (see Section 3.3.3) the depleted winter
beach profile, the reflection of the vertical wall and the severity and close timing of the storms occurred in early
2020 (estimated to be 1 in 100 years, 1 in 25 years and 1 in 10 years return period storm events), it is
reasonable to assume that the addition of all these factors led to the undermining and deteriorating stability of
the wall during this period.

During a site walkover for this project in November 2021, beach levels appeared to be at ‘normal’ levels, with
only the top of wall visible.

A storm event on the evening of 31st March and 1st April 2022 resulted in significant lowering of beach levels at
the South Denes frontage. Other beaches along the Council’s frontage also suffered significant lowering of
beach levels. The wind direction for this event was reported to be from the north-east direction and tides were
close to, but not at the peak of, spring tide.

Due to the potential for beach level lowering in response to storm events, the ongoing monitoring of beach
profiles, as part of the Environment Agency’s coastal monitoring programme, should be regularly reviewed with
the wall in its current condition.
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3.3. Erosion

3.3.1. Coastal Trends Report, North-East Norfolk and North Suffolk [4]

Most of the main Great Yarmouth beaches are showing accretion except for the southern section at South
Denes. More specifically, sections identified as N4A6 and N4A7, Great Yarmouth South Denes, show eroding
trends over the monitoring period [4].

3.3.2. Cefas Shoreline Variability Report [5]

The general pattern of shoreline behaviour in the study area over the past 18 — 20 years shows that North of
the GYOH shorelines show a medium-term accretion trend (Wellington and Britannia Piers). To the south and
at the location of the GYOH, shorelines are stable or eroding. The erosion rates immediately north of the
GYOH were approximately -2.8m per year between 1991 to 2010.

3.3.3. Current trends

Using the data from the National Network of Regional Coastal Monitoring Programmes [7], an assessment has
been undertaken on the coastal retreat from recent years (2009 to 2020), see Figure 3-2. Figure 1-1 shows a
series of beach profiles surveyed between 2009 and 2020. The analysis has considered all available profiles
relevant to the study area.
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0 10 70 80
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Figure 3-2 - Beach profiles from 2009 to 2020

Beach levels remained relatively stable until 2012 for both winter and summer profiles. Beach profiles vary but
comparisons of data from 2020 and 2012 do show erosion rates of up to 3m per year over this period (e.g.
20120910 [Chainage 30m] and 20200916 [Chainage 6m] at +2.25mAQOD), see Figure 3-3. This is consistent
with Cefas’s Shoreline Variability Report [5], which examines this same region between 1991 to 2010, and with
the erosion trends mentioned in the reports assessed in the previous sections. Therefore, an erosion rate of
2.8m/year has been adopted for the purposes of the coastal erosion assessment.
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Figure 3-3 - Beach profile comparison between 2012 and 2020

34. Influence of nearshore sandbanks

As stated in 3.1, changes in the alignment and extent of the nearshore bank system also influences sediment
feed to the Great Yarmouth frontage. The Gorleston to Lowestoft Coastal Strategy [8] includes Annex A.5,
which provides a review and summary of study of the nearshore banks. The review also informs ongoing
monitoring plans along the shoreline. A location plan from the study is included as Figure 3-4:
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Figure 3-4 - Location plan of the nearshore sandbanks

A summary of the report is provided:

e The Great Yarmouth sandbanks have been extensively studies over the past 30 years due to their
influence on navigation routes, coastal processes and influence on shoreline change and operational
concerns for offshore windfarms.

e The observations showed considerable variations in height/depth and the shape of the seabed in the order
of sub-decadal to decadal time-scale over the forty year period, demonstrating the dynamic nature of the
Great Yarmouth Sandbank system.

e Modification in the configuration of the seabed located offshore of Gorleston, i.e. the Holm Sands and Holm
Channel have an important influence on the whole sandbanks and channel system.

e No patterns or cyclic behaviour could be identified as a process ongoing over the past 40 years within the
southern section of the Great Yarmouth.
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The dynamic nature of the sandbank system and lack of evidence of cyclic behaviour demonstrates the
ongoing need to collect monitoring data relating to the nearshore banks. Any recommendations for coastal
management at Great Yarmouth need to consider the dynamic sandbank system, in terms of reliance on
sediment supply or influence of any management intervention on the sandbank system.

3.5. Coastal catch-up

Current erosion rates can be increased by a factor of 20 over the following years after immediate failure of the
sea defence (Uwe Dornbusch & Poppy Mylroie). Coastal catch-up has not been considered for this study but
may be considered in more detailed studies as a sensitivity for flood damage assessment.
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4. Economic Appraisal

41. Introduction

The economic appraisal calculation methodology is outlined in the sections below. The Do Nothing scenario,
used to assess economic damages due to flood and coastal erosion risk is presented, followed by an overview
of the calculation of damages to derive the economic benefits for the project.

4.2. Do Nothing scenario

4.2.1. Do Nothing flood damages

The Do Nothing scenario assumes flood damages (up to a 1:200 year return period event including sea level
rise due to climate change over 100 years) due to wave overtopping of the existing wall during a storm event
and inundation of wave overtopping volumes landwards to flood properties. Local topography has been
assessed to derive a plausible flood route. The overtopping volume moves from higher to lower ground, first in
a westerly direction across the South Denes peninsula and north to lower ground. The scenario assumes that
overtopping volume is prevented from entering the river due to the presence of the flood defence. The flood
extent assumed for the Do Nothing scenario is shown in Figure 4-1. The legend shows ground levels from
LIiDAR (mAOD); arrows show the assumed flood route landwards following wave overtopping of the wall; and
properties included in the analysis are shown in grey. This level of assessment was appropriate for the high
level study, however more detailed analysis may be required to validate this flood extent.

<= L5000

- 3.0000
- 35000
- 40000
- 4.5000
- S.0000
- 55000
- 80000
- £.5000
- 7.0000
- 7.5000

Figure 4-1 - Do Nothing flood extent (1:200 year return period including climate change)

Property damages were assessed using the Multi Colour Manual (MCM) methodology and depth damage
curves (as updated in 2021). The property dataset for the assessment was derived from the National Receptor
Database (NRD) 2014, combined with building outlines from the Ordnance Survey Master Map data (OSMM).
A property list was defined based on properties expected to experience flood damages following failure of the
wall under the Do Nothing scenario as shown in Figure 4-2. Developments built after 2012 were not considered
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to be at risk of flooding and are excluded from the economic appraisal in accordance with the National Planning
Policy Framework (Ministry of Housing, Communities & Local Government, 2018).

The approach to calculating economic property damages is summarised below:

Maximum flood depths at each property location were calculated using water levels (with climate change)
for a range of design flood events for the Do Nothing scenario.

Applied the MCM methodology and depth damage curves (as updated in 2021), specifically short-duration
flooding with greater than 8 hours warning.

Calculated internal depth of flooding by applying an assumed threshold uplift of 150 mm above ground level
for residential properties and 50 mm above ground level for non-residential properties unless other

information was available, for example from site visit or verification through observations using aerial

photography. It is noted that the property list for this assessment comprised of only non-residential
properties.

Assumed no basements in any properties.

Generated Annual Average Damages (AADs) for a range of design flood events were assessed for the Do-
Nothing scenario and capped the property damages at their current market value.

A variable discount rate (starting at 3.5%) was applied to the AADs to generate the Present Value
Damages for each option over an appraisal period of 100 years.
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Figure 4-2 - Properties included within the Great Yarmouth seawall economic analysis

4.2.2. Do Nothing Coastal Erosion Damages
Erosion rates have been used to identify non-residential properties which may be lost to coastal erosion during

the appraisal period. These are non-residential properties being lost after 30-35 years, following approximately
100m of erosion, assuming immediate failure of the wall and erosion of approximately 3m per year. The

damages associated with the loss of these properties has been included in the Do Nothing damages. Damages

have been estimated according to the property capping value, flood area and discount factor for the year of loss
(Year 33 in this case), see Figure 4-3.
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4.2.3. Do Nothing indirect damages of infrastructure

Indirect damages are taken as 20% of the Do Nothing Damages [9] due to flooding and coastal erosion and
account for loss of the following infrastructure:
e Roads (South Marine Parade and the A1243)

e Electricity transmission (Great Yarmouth combined-cycle gas and steam turbine power plant)
e Electricity distribution (to Great Yarmouth and Great Yarmouth Outer Harbour)

4.3. Emergency Services

Flood incidents need to be managed when they occur. As such, emergency services were incorporated in the
assessment. These emergency costs come from active services from the police, fire and ambulance services,
local authority emergency response team, and the Environment Agency’s flood incident teams. The MCM
guidance estimates that the emergency costs are 5.6% of the total property damages. This is the percentage
applied in this appraisal and it is suitable for urban areas.

4.4.  Outcome of Economic Assessment
Table 4-1 provides a summary of the economic appraisal over a 100-year appraisal period.

Table 4-1 - Summary of economic appraisal

Do nothing Appraisal Baseline
PV Commercial property damages (£k) £43,964 (Flooding: £37,909; Coastal erosion: £6,055)
PV emergency services (£k) £3,894
PV Indirect Benefits (£k) £8,793
PV whole life benefits (£k) £56,651

A high level economic assessment has been undertaken for the purpose of this study. Prior to submitting formal
applications for funding, a more detailed economic assessment may be required.
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5. Option Assessment

51. Introduction

This section presents the list of options formed to manage further erosion and limit overtopping at the southern
extremity of the South Denes frontage where the seawall is the primary defence, selection assessment criteria
used to compare options and selection of a preferred option.

5.2.  Options considered

5.2.1. Do Nothing

This option assumes no further works are undertaken and the existing seawall is left to deteriorate over time
resulting in failure. This option would not manage erosion and overtopping risks across the frontage. It is
assessed for baseline and comparative purposes only.

5.2.2. Option 1 — Rock Revetment

This option involves placing rock armour seawards of the existing wall to prevent erosion and scour of the wall
as shown in Figure 5-1.

Advantages of this option include; readily available material, ease of construction, reduced wave reflection, and
smaller wave forces and overtopping.

Disadvantages associated with the option include; visual impact, amenity loss (beach space).

Existing vertical wall

3600
2 layers: Armourstone
4.1m 0D 3tto 6t

1in 2 slope

0.0m 0D

U
.

5 layers: Underlayer
60kg to 300kg.

Existing ground

Figure 5-1 - Typical cross section of rock revetment

5.2.3. Option 2 — Stepped Concrete Revetment

This option involves installing a stepped concrete wall (see Figure 5-2) to replace the existing wall to increase
the surface roughness of the coastal protection structure to reduce wave run-up and wave overtopping.

Advantages: Efficient, accurate and high quality construction with prefabricated components. It is noted that this
option may require a sheet piled toe for stability.

Disadvantages; adverse visual impact, loss of amenity (beach space), relatively expensive when compared
with a rock option, stability issues with energetic wave climates (e.g. where Hs>2m).
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Figure 5-2 - Indicative stepped revetment structure [10]

5.2.4. Option 3 — Submerged Breakwater

This option involves the construction of breakwaters slightly offshore from the beach to provide shelter from
wave action to the beach and existing wall as shown in Figure 5-3.

Advantages: material readily available (use of geotubes filled with locally won material or rock), higher wave
energy dissipation (refraction), limits wave heights, minimal disturbance from waves at the beach, produces a
hard point for material accumulation.

Disadvantages: environmental impact in the permanent situation, visual impact, construction within the marine
environment.
{a}

o Incident wave
Cronilme Tranumatted wave
e

L

Coasthing T umsitnod wave Incidens wave

Figure 5-3 - Typical cross section of offshore (submerged) breakwater

5.2.5. Option 4 — Shore Connected Breakwater

This option involves the creation of a shore connected rock structure which acts to retain beach material within
the smaller bay created by the rock structure as shown in Figure 5-4.

Advantages: material readily available (rock), produces a hard point for material accumulation, higher wave
energy dissipation (refraction).

Disadvantages: environmental impact, visual impact, construction within the marine environment.
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Figure 5-4 - Typical cross section of shore connected breakwater

5.2.6. Option 5 — Sheet Pile Wall

This option involves driving steel sheet piles in front of the existing wall with sufficient embedment to prevent
undermining Figure 5-5.

Advantages: Installation using a piling rig placed behind the existing wall, limited footprint reducing the
environmental impact.

Disadvantages: wave reflection on vertical structure.

Figure 5-5 - Indicative sheet pile wall layout [11]

5.2.7. Option 6 — Beach replenishment

This option involves significant beach recharge to minimise maintenance/replacement of the seawall as shown
in Figure 5-6.

Advantages: ease of solution, import “X” m3 of material every “Y” years, Widens the beach, protects structures
behind beach, environmentally friendly, helps stabilize tidal flats.

Disadvantages: material will wash off or move under the influence of storms, not a “one off solution”. It is noted
that this option will have to be adopted along with one of the previous beach control structures.
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Figure 5-6 - Beach nourishment at Hayling Island [12]
5.3.  Selection of preferred option

5.3.1.  Selection criteria
The above list of options was assessed at a high level against the following:

e Technical — Does the option stabilise the wall or the beach levels in front of the wall?

e Environmental — Impact on local environment, designated sites, and public amenity.

e Economic — Potential benefits against relative cost.

e Operation and maintenance obligation — Monitoring, minor repairs, significant interventions.
e Stakeholder acceptance — Council, environmental stakeholders, local businesses and public.

e Resilience to future episodic beach lowering events — Episodes of beach lowering have now been
observed and may happen again in the future. Does the option provide resilience to this happening?

5.3.2. Option assessment

The options were assigned a score ranging from high to low i.e., High (3), Medium (2), Low (1) as shown in
Table 5-1.

Table 5-1 - Option scoring from the South Denes External Options Workshop.

Technical | Environmental | Economic | Operation & | Stakeholder | Resilience to | Final
Maintenance | acceptance | future beach | Score
lowering
Rock Revetment 3 2 3 3 2 2 15
Shore Connected 3 1 2 2 2 3 13
Breakwater
Stepped Concrete ° 2 1 2 2 2 11
Revetment
Sheet Pile Wall 1 1 3 3 2 1 11
Submerged 2 1 1 1 2 3 10
Breakwater
Beach 1 2 1 1 2 1 8
replenishment

From Table 5-1 above, it is apparent that Option 1 - rock revetment is the most appropriate option to reduce
flood risk behind the sea wall based on the selected criteria.

More detailed appraisal will be required prior to formal submissions of a business case.
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6. Summary of preferred option

6.1. Introduction

This section describes the properties of the preferred option i.e., Option 1 — Rock Revetment. A typical section
has been developed to inform a cost estimate. An assessment of the Flood Defence Grant-in-aid has been
undertaken together with the required partnership funding.

6.2.  Typical section

A typical section has been provided for the purpose of deriving a cost estimate with an assumed length of 400m
required to protect the South Denes frontage. The rock revetment profile and extent should be refined when
outline and detailed design is carried out. The sizing of the rock revetment, assuming a 1 in 2 slope, would be:

e 2.2m thick armour layer of 3t to 6t (Dn50 of 1.2m).

e 1.8m thick underlayer of 60kg to 300 kg (Dn50 of 0.4m). The underlayer comprises 5 layers and this has
been selected as 1.5*Dn50 of the armour stone to use a higher permeability factor that enables us to use a
smaller (and lighter) armour stone.

Existing vertical wall

l 3600

2 layers: Armourstone
4.1m QD 3tto bt

4 (P
v
<
? . 1in 2 slope
! [ s A== A _‘ A== ,.
o
e
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0
s

5 layers: Underlayer
60kg to 300kg

Existing ground

Figure 6-1 - Proposed indicative cross-section of rock revetment for the preferred option
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A cost estimate was produced for the preferred option based on the cross-section shown in Figure 6-1 above.
Unit rates used to develop the cost estimates have been extracted from the Spon’s Civil Engineering and
Highway Works Price Book [13] and from recent Coastal Partnership East projects. It should be noted that the
rates used reflect rates from February 2022, therefore are impacted by inflation rises since publication of [13] in

2021.
Table 6-1 - Cost estimate for preferred option
Amour stone Underlayer Geotextile

Cross section area (m?) 31.5 16.7 5,680
Assumed length of structure (m) 400 400 -
Volume (m3) 12,600 6,680 -
Cost rate per unit volume (£/m3) 162 158 20
Estimated cost (£k) 2,041 1,054 114
Sub-total cost (£k) 3,209
Overheads and profit (30%) 963
Total cost (£k) 4,172

6.4. Partnership Funding Calculator

The Partnership Funding Calculator [14] was used to determine the maximum eligible Grant-in-aid funding for
the preferred option assuming £100k contributions towards appraisal costs. Table 6-2 summarises the results
of this assessment.

A £100k allowance was made for PV appraisal costs while a £4,172k allowance was made for PV construction
costs including material procurement, site deliveries, backfilling material behind wall, excavation, and
construction of the revetment.

For the future costs, an allowance of £1k per year was made for routine and post flood inspections. In addition,
a £20k allowance was added every 25 years to replace damaged rocks. A variable discount rate (starting at
3.5%) was applied to the operation and maintenance costs to generate the Present Value Damages over an
appraisal period of 100 years.

Optimism bias of 44% and 10% was added to all PV construction costs and PV future costs respectively. An
assessment of risks associated with the delivery of the project and future operation and maintenance should be
developed to provide a project specific detailed risk allowance.

Table 6-2 - Outcomes of Partnership Funding calculator

Option 1 — Rock revetment
PV appraisal costs (£k) £100
PV construction costs (£k) £4.172
PV risk contingency (£k) £1,836
PV future costs (£k) £49
PV whole life costs (over duration of benefits) (£k) £6,157
PV whole life benefits (£k) £56,651
Benefit Cost Ratio 9.2
PV estimated contributions towards PV appraisal costs (£k) £100
PV maximum eligible FCERM GiA (£k) £3,399

The partnership funding calculation has identified a deficit of £2,758k between available Flood and Coastal
Erosion Risk Management Grant-in-aid and the present value whole life costs.
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A revised partnership funding calculation has been undertaken assuming a 50% reduction in effective length of

the rock revetment: 200m rather than 400m.

Table 6-3 - Outcomes of Partnership Funding calculator (sensitivity test)

Option 1 — Rock revetment (200m

length)
PV appraisal costs (£k) £100
PV construction costs (£k) £2,086
PV risk contingency (£k) £917
PV future costs (£k) £49
PV whole life costs (over duration of benefits) (£k) £3,152
PV whole life benefits (£k) £56,651
Benefit Cost Ratio 18
PV estimated contributions towards PV appraisal costs (£k) £100
PV maximum eligible FCERM GiA (£k) £3,399

Due to inflation uncertainty, the cost estimate should be regularly reviewed prior to submitting the outline
business case or full business case application for Flood and Coastal Erosion Risk Management Grant-in-aid

funding.

e Optimise cross-section (crest level, crest width, slope angle, toe detail, requirement for underlayer) during

outline and detailed design.

e Undertake a detailed condition survey of the existing wall to confirm the extent of rock revetment required

along the frontage.

e Review unit costs on a regular basis.
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/. Conclusions and recommendations

7. Conclusions

Following a series of storms in 2020, beach levels were significantly reduced along the South Denes coastal
frontage at Great Yarmouth. This led to deterioration in the condition of the mass concrete seawall, which
provides coast protection to non-residential properties and infrastructure at the South Denes frontage. A high
level assessment has been undertaken considering the following:

e Coastal processes which led to the low beach levels.
e Economic assessment considering do nothing damages due to flooding and coastal erosion.
e High level options appraisal and development of a cost estimate for the preferred option.

e The benefits and costs have been used to identify funding available through Flood and Coastal Erosion
Risk Management Grant-in-aid and extent of partnership funding required.

The undermining and deteriorating stability of the wall since early 2020 are a result of a combination of factors:
depleted winter beach profile; wave reflection due to the vertical wall; and the severity of the storms which
occurred at the start of 2020. During a site walkover for this project in November 2021, beach levels appeared
to be at ‘normal’ levels, with only the top of wall visible. A storm event on the evening of 31st March and 13t April
2022 resulted in significant lowering of beach levels at the South Denes frontage. Other beaches along the
Council’s frontage also suffered significant lowering of beach levels. The wind direction for this event was
reported to be from the north-east direction and tides were close to, but not at the peak of, spring tide.

A high level economic assessment has been undertaken for the purpose of this study. The Do Nothing scenario
assumes flood damages due to wave overtopping of the existing wall during a storm event and inundation of
wave overtopping volumes landwards to flood properties.

Erosion rates have been used to identify properties which may be lost to coastal erosion within the next 30-35
years (100m of erosion), assuming immediate failure of the wall and erosion of approximately 3m per year.

Indirect damages are taken as 20% of the Do Nothing Damages due to flooding and coastal erosion and
account for loss of the infrastructure.

Coastal management options have been compared against agreed criteria to identify a preferred option.

Considering all criteria, rock revetment was selected as the most appropriate option to reduce flood risk behind
the sea wall based on the selected criteria. A typical section has been developed for the rock revetment to
inform a cost estimate. Effective lengths of 400m (the preferred option) and 200m (sensitivity testing) have
been used in the economic analysis for protecting the South Denes frontage.

A Partnership Funding Calculator was used to determine the maximum eligible grand in aid funding for the
preferred option. Based on this calculation, £3,399k is available for implementation of the preferred option.
There is a deficit in funding between the cost of the preferred option (400m length of rock revetment) and the
Grant in Aid funding available of £2,758k.

7.2 Recommendations
The following recommendations are provided for further work to progress this project:

e The ongoing monitoring of beach profiles, as part of the Environment Agency’s coastal monitoring
programme, should be regularly reviewed with the wall in its current condition.

e Coastal catch-up has not been considered for this study but may be considered in more detailed studies as
a sensitivity for flood damage assessment.

e Prior to submitting formal applications for funding, a more detailed economic assessment may be required.
e Detailed assessment of flood inundation landwards of the wall.
e More detailed appraisal will be required prior to formal submissions of a business case.

e An assessment of risks associated with the delivery of the project and future operation and maintenance
should be developed to provide a project specific detailed risk allowance.

e The rock revetment profile and extent should be refined when outline and detailed design is carried out.

e Optimise rock revetment cross-section (crest level, crest width, slope angle, toe detail, requirement for
underlayer) during outline and detailed design.
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e Undertake a detailed condition survey of the existing wall to confirm the extent of rock revetment required

along the frontage.
e Review unit costs on a regular basis.
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Appendix A. Partnership Funding Calculator
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