Titchwell Marsh
Coastal Change Project
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Introduction

Titchwell Marsh RSPB Nature Reserve was created between 1974 and 1978. Today the Reserve
covers 379 ha of the North Norfolk coastline and is one of the RSPB’s most popular nature
reserves. The location of the reserve is illustrated below. Historical records show that by 1717 the
land that is now occupied by the nature reserve had been claimed from the sea and for over 200
years was in agricultural use, as well as a short period of time as a military training area.
Following the devastating east coast floods in 1953 the sea defences protecting the land were
breached and never repaired. The land returned back to saltmarsh.
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In the 1970s, the RSPB acquired the site and enclosed 38 ha of the saltmarsh within a series of
sea walls creating 11 ha of brackish (intermediate salinity) lagoon, 18 ha of freshwater reedbeds
and 12 ha of freshwater lagoons. Combined with coastal dunes, saltmarsh, tidal reedbed and
small stands of broad-leaved woodland and scrub, Titchwell supports a wide range of habitats in

a relatively small area.

Titchwell Marsh is now of national and international importance for birds and other wildlife and
is a component of two Natura 2000 sites - the North Norfolk Coast Special Area of Conservation
(SAC) and The North Norfolk Coast Special Protection Area (SPA).



In addition Titchwell Marsh lies within the North Norfolk Coast Ramsar Site, the North Norfolk
Coast Site of Special Scientific Interest (SSSI) and the Norfolk Coast Area of Outstanding Natural
Beauty (AONB).The reserve is noted, in particular, for the following:

. The second largest reedbed in North Norfolk, nationally important for breeding marsh
harrier, bearded tit and bittern.

. Nationally and internationally important for breeding avocets.

. Internationally important numbers of wintering knot and bar-tailed godwit.

. Nationally important numbers of wintering golden plover and ruff.

. Marine and intertidal areas supporting nationally important numbers of red-necked and
slavonian grebes, common scoter and sanderling.

. An important assemblage of several rare moths, beetles and flies.

. Internationally and nationally important saltmarsh plant communities.

The coastline surrounding the reserve is part of the Norfolk Heritage Coast and is of significant
scientific interest for geology and geomorphology. This encompasses saltmarsh, sand dunes,
ridges of shingle, spits and barrier islands (landforms resulting from the deposition of sea-borne
sediments), mudflats, creeks, estuaries and saline lagoons. The area, much of which remains in a
largely natural state, now constitutes one of the largest expanses of undeveloped coastal habitat
of its type in Europe.

Titchwell is not only important for wildlife but also makes a significant contribution to the local
economy through the direct employment of staff and through the effects of visitor spending
locally. Titchwell attracts around 80,000 visitors a year and is one of the RSPB’s most visited
nature reserves.

In the face of decades of coastal erosion (the wearing away of coastal habitats by wave action
and tides), the RSPB has worked to maintain its internationally important reserve at Titchwell
Marsh for as long as possible. However, it was recognised that with changing coastal processes
and rising sea levels, a new approach was required to ensure a sustainable flood defence solution
for the reserve whilst protecting as much of its internationally important wildlife.

The purpose of the EU LIFE funded Titchwell Marsh Coastal Change Project was to provide flood
defences for designated habitats in the short, medium and long term, whilst minimising impacts
on the designated habitats outside the flood defences.



Problems facing Titchwell Marsh

In February 1996, a large North Sea storm surge hit the North Norfolk Coast flooding the Cley
Marshes Nature Reserve twenty miles to the east of Titchwell. Although Titchwell Marsh escaped
largely unscathed, there was considerable erosion of the sand dunes and the sea defences
protecting the reserve came close to being compromised. This raised concerns over the long-
term future of Titchwell Marsh in the face of climate change and rising sea levels.

To inform future decision-making, the RSPB commissioned an assessment of the residual life of
the sea defences protecting Titchwell Marsh and the likelihood of the sea overtopping the
defences under different conditions over the next 100 years.

The assessment showed that parts of the sea defences were particularly vulnerable to
overtopping even under current conditions. With increasing physical pressures from sea level
rise, increases in the number and frequency of storms and natural coastal processes it was clear
that the existing sea defences required work to maintain their integrity and function.

In order to better understand the coastal processes operating at Titchwell, an assessment of
changing coastal morphology and its implications for management of the defences was
commissioned.

The assessment was based on the interpretation of aerial photographs, analysis of beach profile
data, review of previous reports and field visits. The assessment revealed an accelerated rate of
erosion at Titchwell caused by an erosive point associated with a sediment drift divide (a point at
which the dominant direction of longshore drift divides). This was leading to sediment being
moved in either direction along the coast away from the drift divide point, resulting in a
deficiency in sediment supply to the beach at Titchwell. Essentially, the beach at Titchwell loses
sand in two directions and this is not being replenished.

The dominant direction of longshore drift at Titchwell is in a westerly direction and the sediment
drift divide is largely controlled by the presence and extension of the spits associated with the
Scolt Head Island barrier beach system to the east of Titchwell. Scolt Head Island causes a tidal
‘gyre’ (a large tidal eddy effect) that removes sediment from Titchwell beach in an easterly
direction depositing it on Scolt Head.

As a consequence, Scolt Head Island is ‘growing’ in a westerly direction at a rate of around 9m a
year and if this continues, it is possible that the erosive point will also migrate westward past the
Titchwell Marsh reserve frontage. Should such a migration of the effect continue, natural
protection from the open sea (such as that seen south of Scolt Head at present) will be afforded
to the Titchwell frontage by Scolt Head Island.



If the present average rate of extension of Scolt Head spits to the west continues, it is likely to
take at least 50-60 years for the present sediment drift divide to pass the reserve frontage.
Erosion around the Titchwell Marsh RSPB reserve frontage can therefore be expected to continue
over the next 50-60 year period. Medium term solutions were therefore required to protect the
reserve, recognising the potential for natural defence to take over in the long term.

Assessment of options

The RSPB assessed a number of different flood defence options as follows:
1. Do Nothing

If the defences were to be left in their present state, breaching could be expected within the next
five years leading to a potentially adverse impact upon all the designated terrestrial SAC, SPA and
SSSI habitats and species. This would not be the best conservation outcome for the site nor meet
the legal requirements under the Habitats and Birds Directives for the protection of Titchwell
Marsh.

A breaching of the defences would occur in the short term that would probably lead to the
establishment of a low-level tidal system with some saltmarsh. An estimated 55 ha of terrestrial,
brackish and freshwater habitats would be lost or changed, and many of the key bird species
would be displaced: breeding bittern and breeding avocet would be affected. In addition, this
approach could result in a reduction in visitor numbers with a concomitant reduction in visitor
income. This could impact the local economy, as fewer visitors would mean a reduction in
financial benefit for surrounding businesses.

Potentially, the benefits of this option would potentially be the opportunity for landward
migration of the marine SAC, SPA and SSSI features, reducing coastal squeeze impacts and
increasing wintering and feeding opportunities for some bird species. However, the potentially
negative impacts of the do nothing scenario to the designated features of the site, coupled with
the uncertainty in outcome of how and where breaches might occur, would be likely to outweigh

any benefits.




2 Hold the Line / Advance the Line

This option would be comprised of two components: raising the low points of the defences and
strengthening of the existing walls to an appropriate standard of defence. These works would
have a limited short term impact upon the freshwater SAC, SPA and SSS| features during
construction but would protect the habitats within the seawalls in the medium term. However,
holding the line would prevent the intertidal habitats in front of the wall migrating landwards
which would result in erosion and loss of the habitats in front of the defences (coastal squeeze)
leading to a negative impact on the SAC. Holding the line was also considered to be unsustainable
as coastal erosion would require ever increasing levels of investment to maintain the defences.
As the defences would need to become quite massive, employing hard engineered structures
using rock or concrete, there would be potential negative impact on the Area of Outstanding
Natural Beauty.

As holding the line was deemed unsustainable, any option to advance the line of the sea
defences was also considered to be unsustainable and was also discounted as an appropriate
management solution.

Another coastal management technique that could be used to achieve Hold the Line is beach
recharge where additional sand is deposited on the beach to replace that which is lost. Due to
the reserves location on an eroding coastline, with strong cross-shore sediment movements, this
option was unsustainable in the medium to long term, although it could be implemented as an
emergency measure in the event of a breach of the current defences. This option has previously
been implemented by the Environment Agency at Holme-next-the-Sea to the west of Titchwell
with limited, temporary success. Selecting this option would have implications with regard to the
integrity of the SAC, materials sourcing and cost. This option was deemed inappropriate as a long
term solution on sustainability and technical grounds.

3 Managed Realighment

Managed Realignment would involve setting the existing primary line of sea defence landwards
of its current location. It has the benefit of providing protection for the majority of the
freshwater habitats behind the sea defence whilst allowing new intertidal habitats to naturally
evolve in front of the new sea defence. The intertidal habitats would be of conservation interest
in their own right as well as providing additional protection for the new sea defence.
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This was identified as the preferred option for Titchwell. Based on a projection of shoreline
erosion over the next 50 years, and allowance for a beach zone in front of a realigned defence, it
was decided that primary line of defence could be sustainably located along the existing
Parrinder Line, a low bank that separated the fresh marsh from the brackish marsh. The existing
Parrinder Line had an effective sea defence life of zero years and would need reinstatement and
redesign to function as a defence but was considered a logical location for the new sea defence
rather than a completely new seawall line being formed.

This option would require the demolition of an existing birdwatching hide (the Parrinder Hide)
and replacing it with a structure integral to the new sea defence. Parts of the existing sea
defences would also be brought up to a 1 in 30 year flood defence standard.



The brackish marsh would be allowed to revert to intertidal habitats through breaching a section
of the eastern sea defence and connecting into the creek system in the existing saltmarsh. Over
time, saltmarsh habitats would develop within the realignment area and provide additional
protection for the sea defences.

The proposed re-alignment was estimated to be sustainable for the next 50 years, after which
natural coastal change may result in a less erosive environment for the Titchwell Marsh RSPB
Reserve frontage and provide long term sustainability.

This option most closely met the RSPB’s requirements for the best possible solution for the
wildlife of Titchwell Marsh and fulfilled the RSPB’s responsibilities under the Birds and Habitats
Directives. It was considered to be the least damaging option environmentally to secure the
largest sustainable area of the existing, designated reserve and the best approach to allow
adequate mitigation or compensation of any areas of damage or loss (as a result of change in the
management of the reserve) to be delivered in a timely fashion.

Legislation Compliance

As the proposed works were within the North Norfolk Coast SAC, the Wash and North Norfolk
Coast SAC, the North Norfolk Coast SPA and the North Norfolk Coast Ramsar site and were likely
to have a significant effect (specifically on some of the designated features of the North Norfolk
Coast SPA) an Appropriate Assessment of this proposal was required.

Information was provided in the Environmental Statement accompanying the planning
application to inform the Appropriate Assessment, including details of mitigation and
compensation measures considered necessary in respect of relevant affected designated features
at the site.

Information was included to demonstrate that other relevant requirements of the Habitats
Regulations were met, including the consideration of less damaging alternative solutions and
imperative reasons of overriding public interest (IROPI) linked to the site designations.

The main impact of the proposed scheme on the SAC interest features was the conversion of the
brackish marsh to an intertidal area characterised by mudflats and saltmarsh. This would be a
positive impact leading to an increase (11.09 ha) in the area of intertidal habitat within the
designated sites.
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The proposed scheme would have a temporary negative impact upon shrubby sea-blite Suaeda
vera, an interest feature of the SAC. Shrubby sea-blite was found along the sea walls at the
Titchwell Reserve and so would be impacted by works to strengthen and raise the walls. A
planting scheme for shrubby sea-blite was prepared that would result in a net increase in the
overall distribution of the species at Titchwell.

It was demonstrated that would be no significant negative impact upon coastal processes as a
result of the proposed scheme, either alone or in combination with other schemes/proposed
works in the area. In addition, there was not expected to be any significant negative impact upon
water quality in the area.

The major direct adverse effects on the designated SPA / Ramsar site would be on the wintering
high-tide wader roost and breeding avocet population (ca 52 pairs). Both these SPA qualifying
features were located on islands in the brackish marsh which would be lost following
realignment.

The RSPB was committed to ensuring that the necessary mitigation and compensation measures
were in place and fully functional before damage to the North Norfolk Coast SPA occurred at
Titchwell.

The predicted adverse effects on the high tides wader roost could be wholly mitigated through
the creation of new islands in the freshwater marsh at Titchwell. This would also benefit the
breeding avocet population although we took a precautionary approach and created
compensatory habitat for breeding avocet at our Frampton Marsh and Freiston Shore Nature
Reserves on the Lincolnshire side of The Wash.

At Titchwell, the area of islands in freshwater marsh was increased from 5,450 m’ to 10,175 m’.
The new islands would provide suitable habitat for the high tide wader roost and nesting habitat
for a minimum of 18 pairs of breeding avocets.

As there were no readily available, suitable sites within the North Norfolk Coast SPA to create
replacement habitat to mitigate against the impacts on the remaining 34 pairs of avocet, habitat
creation in The Wash (the nearest available location) was identified as the next best area to
compensate for the residual adverse effect on breeding avocet.

The 15.4 ha saline lagoon at RSPB Freiston Shore already supported breeding avocets. These
colonised the site two years after creation of this lagoon in 2002 and subsequently stabilised at
31 pairs between 2004 and 2006. Work was undertaken in September 2006 to improve nesting
habitat on the islands in the lagoon. This was followed by an increase of eight pairs of breeding
avocets (four pairs nesting on the re-profiled islands), thus providing evidence that the
availability of suitable nesting areas might have been limiting the size of their breeding
population.



An additional 539m?” of cockle/shingle covered island were created in 2009 with LIFE funding at
Freiston Shore, two years prior to the first year in which the brackish marsh became unsuitable
for breeding avocet. This was predicted to further increase numbers of breeding avocets by at
least five pairs.

Aerial photo of RSPB Freiston Shore reserve showing additional nesting islands for avocets (in
yellow)

At Frampton Marsh, 21 ha of shallow (mainly 10-20 cm deep) freshwater scrapes containing
approximately 27 small nesting islands were created as part of a much larger wetland habitat
creation project. The islands covered a total area of approximately 7000 m” of which 1400 m?
were covered in a cockle/shingle mix to maintain suitable, open conditions for nesting avocets.

The 21 ha area of scrapes were divided into three hydrological units, each fed with water from a
storage reservoir, in order to manipulate water levels to optimise conditions on the scrapes for
avocets and other waterfowl. One of the hydrological units will be fallowed every three to five
years, to set back succession and increase invertebrate productivity. Although the total area
available for breeding avocets will decrease during the fallow year, this should be more than
compensated for by higher avocet breeding productivity resulting from increased prey biomass.
Periodically drying out the scrapes and managing the vegetation in them during this dry period
should also help prevent the scrapes from becoming dominated by unwanted, tall emergent
vegetation.



Funding

The total project costs were as follows:

Personnel € 85,473.76
Travel €37,616.30
External assistance €1,251,220.13
Durable goods - Infrastructure €27,687.30
Durable goods - Equipment €0.00
Durables goods - Prototypes €0.00
Land/rightspurchase/lease €0.00
Consumable material €3,114.76
Other direct costs €14,729.07
Overheads €99,388.89
TOTAL €1,519,230.21
Implementation

Planning consent for the project was secured in July 2009

Due to the constraints imposed by breeding and wintering birds, construction work could only be
carried out between the months of August and October inclusive ie after the breeding season
and before wintering species start to arrive in significant numbers. The delivery of the project
was therefore programmed over three years.

Year 1-2009

In spring 2009, survey work was carried out to check whether water voles (a protected species)
were using the banks of the Brackish Marsh and the Parrinder Wall. The surveys showed that
water vole usage of the area was limited with evidence of feeding but no breeding burrows.
Consequently there was no need for water vole mitigation, as any animals feeding in areas that
would be affected by the works could move to other parts of the reserve.

During the early spring of 2009, additional avocet nesting habitat was created at the RSPB’s
Freiston Shore nature reserve as part compensation for the future loss of the brackish marsh at
Titchwell. Seven new islands totalling 865 m? (as shown on the map in Annex 1) were created
along with the re-profiling of a number of existing islands. New cockleshell, gravel and sand
substrates were placed on different parts of the islands at slightly varying heights to provide
optimum habitat during fluctuations in water levels.



At the beginning of August 2009, Lancaster Earthmoving, the main contractors, arrived on site
and set up their work compound. An access track was created through the reedbed on the
southern edge of the reserve to provide access to the East Bank to enable the transportation of
the materials required to carry out the project. The track was formed by locally sourced carr
stone laid on a geotextile material so that it would have no long-term impact on the reedbed
habitat.

All of the material required for the three-year project was excavated from an area of the reserve
of low conservation interest. The material was treated with lime (in a ratio of 1%) to stabilise it
and ensure that it was suitable for sea wall construction and then stock-piled ready for use. The
use of lime in this manner was examined carefully to check that there was no potential for
pollution or leaching from the treated material.

The area from which the materials for the sea wall were excavated was land-formed and water
control structures installed to create an additional 2.4ha of reedbed habitat. The creation of a
new reedbed in this area was an important side-benefit of the project.




The major element of the work programme (and the most costly and potentially risky) was the
building of the new sea defence along the line of the existing Parrinder bank separating the
brackish marsh from the freshwater marsh.

The width of the base of the bank had to be increased in order to support the higher sea defence.
A foundation of carrstone (a locally available sandstone) was used with band drains installed to
ensure that any water forced up through the sea defence as a result of the extra ground pressure
was dispersed safely without compromising the stability of the bank.

Band drains in foundation of Parrinder Bank

The excavated lime-treated material was then transported by dumper truck along the haul road
and placed onto the Parrinder bank. To provide the stability required, the sea bank was built up
in layers wrapped with geotextiles and compacted.

By the end of year one, most of the Parinder bank been built to 5.2 m Above Ordnance Datum
(AOD), compared to the final design height of 5.8 m AOD. The stability of the bank was monitored
over the winter, spring and summer using inclinometers, which measured slippage within the
wall, and piezometers, which measured pore water pressures within the wall.



Parrinder Bank at end of Year

Project web pages were developed and were accessed from the main Titchwell Marsh page on
the RSPB website at www.rspb.org.uk/reserves/guide/t/titchwellmarsh/coastalchange/.

The web pages included a two-minute interview with Robert Coleman, the Senior Site Manager,
and downloadable materials providing further information. They were supplemented by a ‘blog’
at http://www.rspb.org.uk/reserves/guide/t/titchwellmarsh/blog.asp where members of the
project team were able to post snippets of information about the reserve and the progress of the
project.

Information signs were designed and installed at both Titchwell Marsh and Freiston Shore to
interpret the LIFE-funded carried out at both sites.




Interpretation boards installed to explain TacTICs
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Communication was an important component of the project in order to build and retain support
for the work at Titchwell.

The 2009 edition of the Titchwell Coastal Bulletin was produced and distributed to local
communities in the spring. A total of 900 copies were distributed of the bulletin were delivered
to all households in Titchwell, Brancaster and Thornham parishes. The newsletter informed local
residents of the work programme for the year and how to contact us if they had any queries or
concerns.

Seven thousand copies of a leaflet about the project were produced and made available to all
visitors to the reserve, either for them to pick up themselves or via members of staff.

A total of 196 guided walks, all of which were used to explain the project, were undertaken
between 01/01/2009 and 31/12/2009, exceeding our target for the year of 160.

Two press releases were issued during 2009 year, highlighting the work undertaken on the
project and the funding received from LIFE+. Resulting articles in the local papers are included in
Annex 5, together with additional articles generated by means other than press releases.

Year 2 - 2010

Year 2 was the most disruptive year of the project as the main access path on the reserve along
the West Bank had to be closed for the West Bank strengthening works. A formal application was
made to the Norfolk County Council Highways Department for the temporary closure of the
public footpath.

The majority of the work to strengthen the West Bank was undertaken in 2010 and the height of
the bank was raised to 5.8m AOD. Work on the Parrinder Wall between the location of the new
hide and the West bank was also completed. The footpaths were re-instated and re-opened to
the public as soon as was possible.

New islands were created in the freshwater marsh as part of the programme to mitigate against
the loss of the brackish marsh for breeding avocets and roosting waders. Because of old
saltmarsh creeks crossing the freshwater marsh, it was not possible to use standard excavators to
carry out this piece of work. A specialist contractor, Alaska Environmental Contracting, who own
and operate a floating excavator that allows the operators to work on very soft ground or on
water were used to do this work. Due to Titchwell’s past use as a military training area, areas of
the freshmarsh site also had to be surveyed and cleared of any unexploded ordnance before
work could begin. Expert contractors were used for this element of the work.



Unexploded ordnance found in freshwater marsh

Around 4,700ha of new islands were created and existing islands re-profiled to make them more
suitable for breeding avocets and roosting waders. We also excavated new channels in the
freshwater marsh to improve water flow and create wet areas closer to the new hide.

Using a special macerating head, we also used the floating excavator to remove areas of reed
that over the years had been encroaching onto the freshwater marsh. The macerating head
broke the reed rhizomes into tiny segments that would not re-grow. This increased the area of
mud available for feeding birds and also improved viewing conditions for visitors to the reserve.



Alaska floating excavator macerating reed rhizomes in freshwater marsh

Although not part of the LIFE-funded project, the replacement Parrinder Hide was constructed.

The 2010 edition of the Titchwell Coastal Bulletin was produced and distributed to local
communities in the spring.



Year 3 - 2011

During the second year of work, it was realised that an error had been made on the planning
permission boundary was incorrect and that the topographical survey of a section of west bank
was incorrect and additional work was required to bring it up to the required flood defence
standard. Due to the timescales involved, this work was carried out in year 2 and retrospective
planning consent was secured through an additional planning application submitted in early
2011.

In 2011 the final section from the new hide to the East Bank was completed. Following winter
2010 when minor erosion of topsoil was noted on the base of the completed bank the design was
modified slightly to provide a sacrificial clay toe to the base. This erosion mentioned above had
no impact on the structure of the bank and was primarily an aesthetic issue. This slight
modification to design did not have an impact on the budget for this piece of work.

The low lying stretch of the south east corner of the east bank was also completed and tied in
with the 5m contour.

The East Bank was breached on the 7th September 2011, a momentous day for the project. The
breach day had been carefully planned to minimise health and safety risks to Lancaster’s
operatives who were working on soft ground and at height at different points during the day. It
was important to get all the levels exactly correct as once the breach had occurred retrospective
work would have been very difficult. The realignment area has been operating as expected and
even the highest tides have not caused any damage to the Parrinder Bank. Outside the
realignment, minor levels of erosion occurred on saltmarsh immediately adjacent to the breach
but this was less significant than originally expected.

Constructing the breach in the East Bank — saltmarsh to the left, brackish marsh to the right.




The new sluice in the freshmarsh was installed. This has double the capacity of the old sluice and
also enables a finer level of control of water levels.

To celebrate the completion of the project, we held a thank-you event for our funders and
contactors on 16 October 2011, hosted by RSPB Vice-President and TV naturalist Chris Packham.
What used to be the brackish marsh has been re-named Volunteer Marsh in recognition of the
support the RSPB receives from its vast volunteer work force. The new reedbed area has been
called Patsy’s Reedbed in memory of one our valued volunteers who sadly died during the
planning of the project.

Celebration event held at end of project (left to right: Dr Mike Clarke - RSPB Chief Executive; Chris
Packham — RSPB Vice President & Naturalist; Paul Forecast — RSPB Regional Director Eastern
England; Helen Deavin — TacTICS Project Manager)

The 2011 edition of the Titchwell Coastal Bulletin was produced and distributed to local
communities in the spring.



Results & Conclusions

Implementation of Managed Realighment Scheme

The work on the sea walls was completed to time and budget. The sea defences protecting the
internationally freshwater habitats are now protected by 5.8m AOD sea defences with a flood
defence standard of 1 in 30 years. This should be sufficient to protect the site until a less erosive
marine environment exists at Titchwell, as is predicted.

The area from which the material for the sea defences was won was land-formed and used to
create an additional 2.4ha of reedbed habitat. By the end of the project, reed had started to
naturally colonise the area and we anticipate that within ten years the area will be a fully
functioning reedbed.

In the freshmarsh, the success of the new islands has exceeded expectation as detailed in the
next section. The maceration of encroaching reed using a previously untested technique was also
extremely successful. The area previously covered by reed has been colonised by curled dock
which has provided additional sources of seed food for wintering waterfowl. It is anticipated that
repeated treatment will be required every five to ten years, depending on the rate of reed re-
growth.

The installation of the new freshmarsh sluice with twice the capacity of the old one has enabled
water levels to be managed more dynamically than was possible before. The move from a drop-
board to a tilting weir sluice also allows us to manage water levels more precisely so that we
achieve the ideal water levels for passage wading birds.

The eastern sea defence was breached in September 2011 allowing what was the brackish marsh
to become intertidal. The realignment area has been operating as expected. Minor levels of
erosion occurred on saltmarsh immediately adjacent to the breach but this was less significant
than originally expected. No erosion of the new Parrinder Bank has been recorded and the
highest tides have passed without incident.

A monitoring programme to measure rates of sediment deposition and the development of
saltmarsh vegetation has been implemented. Although it is too early to draw any conclusions,
sediment is being deposited on the realignment area with every tide and natural creek systems
are being formed as water drains out during the tidal cycle.



Monitoring of Mitigation & Compensation

We were required to mitigate/compensate against the loss of nesting habitat for 52 pairs of
avocet and did so through a combination of creating new nesting islands on the freshwater
marsh at Titchwell (mitigation) and creating new nesting habitat at our reserves at Frampton
Marsh and Freiston Shore (compensation).

Allowing for the 31 pairs of avocet that nested at Freiston Shore prior to the start of the Titchwell
MarshCoastal Change Project, across the three sites we would have to support a minimum of 83
pairs of avocet for the mitigation/compensation to be deemed successful.

The new avocet nesting islands on the Titchwell fresh marsh have been successful with over 80
pairs of avocet using the islands to breed during 2011. This was the largest number of avocets
ever to have nested at Titchwell and far exceeded the original target of 10-15 pairs.

At Frampton Marsh and Freiston Shore, following the work carried out, nesting avocet numbers
have increased significantly from the baseline figure of 31 pairs.

Year Freiston Shore Frampton Marsh Titchwell Total
2009 33 pairs 18 pairs - 51 pairs
2010 44 pairs 39 pairs - 84 pairs
2011 45 pairs 9 pairs* 80 pairs 134 pairs
2012 22 pairs 61 pairs 18 pairs 101 pairs

*fewer than 2010 due to low water levels and fox disturbance

Although the numbers of nesting avocet have fluctuated by site due to external factors beyond
our control such as adverse weather or predation, overall we have maintained numbers and
mitigated/compensated adequately for the loss of nesting habitat on the Titchwell brackish
marsh.

The new islands in the freshwater marsh were also created to mitigate against the loss of the
brackish marsh as a high tide wader roost.



The table below shows the peak numbers of roosting waders on the new islands recorded during
WeBS Counts in the years before, during and after the Titchwell Marsh Coastal Change Project.
Although there is considerable variation between the counts, it is encouraging to see that all the
key species are roosting in comparable numbers after the project compared to before.

Before TaCTICS During and post TaCTICS
2007 2008 2009 2010 2011 2012

Oystercatcher 94 145 45 126 47 121
Golden plover 2560 11 2300 2 700 1400
Lapwing 896 360 781 114 1142 510
Knot 1450 3 155 3504 3200 1400
Dunlin 78 127 271 350 25 57
Bar-tailed godwit 781 22 450 738 102 1400

Additional benefits

An additional benefit of the works is that we have been able to extend the visitor trails around
the new area of reedbed. Two raised viewing mounds with viewing screen have been created to
allow visitors to look over the developing reedbed and native scrub has been planted between
them to screen the reedbed.

A narrow length of the haul road onto the eastern sea defence was also retained to aid access for
management but also to create a new seasonal trail for visitors. The trail is only open during
August, September and October to avoid disturbance to breeding and wintering birds but allows
visitors a different view over the freshwater marsh during the autumn migration period.

Demonstration days

In July 2009, Titchwell hosted a visit from around 30 policy makers, government officials and
scientists from Germany (the University of Oldenburg,) Sweden (the City of Arvika, the Swedish
Geotechnical Institute and the Swedish Meterological and Hydrological Institute) and the
Netherlands (Rykswaterstaat Zeeland, Provincie Zeeland and the University of Ghent). The
visitors were interested in actions being taken in the UK to adapt to the impacts of climate
change.

In November 2009 the project hosted a visit from the Institute of Ecology and Environmental
Management (IEEM) who held their autumn conference in Thetford on the subject of ‘Protected
Areas — Past, Present and Prospects’. The Titchwell Marsh Coastal Change Project was used as an
example of how a major engineering project could be delivered to protect internationally
important habitats within a highly designated landscape.



The Project Manager made a reciprocal visit to Germany in November 2009 to share information
about the Titchwell project and learn from other experiences. Again, the focus of this visit was to
discuss ways of managing the natural environment in the light of climate change.

We also hosted visits from the Chief Executive of Norfolk County Council, who wanted to
understand the issues facing this part of the coast; RSPB colleagues working on a similar scheme
in Essex; staff from the Norfolk Wildlife Trust (NWT); members of the Institute of Ecology and
Environmental Management and staff members from the Environment Agency.

British Wildlife, the leading journal in the UK for professional ecologists and conservationists, ran
a 7-page article in its February 2010 issue entitled ‘Sea-level rise: implications for people and
wildlife’ (see Annex 7). This article includes a description and photograph of Titchwell.

In October 2012, the Project Manager gave a presentation on the project to the Defra Marine
Climate Change Impacts Partnership, a partnership of scientists, government, its agencies and
NGOs which provides co-ordinated advice on climate change impact on the UK’s coast and seas.

Finally, the Titchwell project had a high profile throughout the RSPB, and is being widely cited by
staff of the organisation in their dealings with external audiences as an excellent example of
adaptive management in the face of climate change. Relevant staff include Conservation Officers
and senior managers in the RSPB’s East of England region, members of the national Water Policy
and Climate Policy teams, and members of the national Reserves and Protected Areas team.













