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Optioneering and Risk Workshop

Thursday 20" November 2008

Sneaton Castle, Whitby

Present: Stewart Rowe Scarborough Borough Council
Chris Grogan Royal Haskoning
Bill Estill Scarborough Borough Council

Robin Siddle Scarborough Borough Council

Nick Cooper Royal Haskoning
Cllr. Joseph Plant Scarborough Borough Council
CliIr. Herbert Tindall Scarborough Borough Council
John Riby Scarborough Borough Council
Patrick Berkhold Scarborough Borough Council
Steve Goring Environment Agency
Keith Crawford Environment Agency
Paul Lane Marine Fisheries Agency
CliIr. Steve Smith Whitby Town Council
Clir. P. Booth Scarborough Borough Council
Cllr. M. Ward Scarborough Borough Council

Apologies:  Susan Wilson (Natural England), Clir. Andrew Backhouse, English
Heritage, ClIr. Clegg, ClIr. Kenyon, Cllr. Mortimer, Martin Pedley (all
Scarborough Borough Council), Clir. Broadley.

Key Findings:
1) Introductions were made and an opening presentation was made by Stewart Rowe
relating to the background to the Whitby Coastal Strategy and the Further

Investigations at Whitby Harbour.

2) A presentation was made by Nick Cooper and Chris Groigan of Royal Haskoning
using the Powerpoint file: ‘Workshop 20_11_2008.ppt’

3) Key issues identified during discussion:
o Loss of the link bridge between the East Pier and its extension has been of some
public concern. This was removed when a sea storm physically displaced the

abutment, moving it some metres seaward and buckling the bridge.

e The presence of the Whitby fault and its implications for piling works (i.e. do we
need to pile further through sands and gravels to reach competent bedrock?)

¢ Revetment option - could this be implemented without compromising the stability
of the existing structures (i.e. increased loading on one side)

¢ Does the revetment option also help with structural problems as well as with
overtopping performance?
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e Economics - what is the economic value of a listed structure?
e What is the area of impact of overtopping discharges?
e Would Option 5 be considered as maintenance or eligible for capital upgrade?

e We need to engage with Natural England, English Heritage and Scarborough
Borough Council planners.

¢ Managed realignment schemes with a west-facing alignment will act as a
sediment trap. Those with east facing alignment would need a capital dredge
across Whitby Rock.

e In any refurbishment, careful consideration would need to be given to stone
sources (type, colour, etc) so as not to create an adverse visual impact and to
match existing antiquity to ensure maintenance of heritage value

e There are potting areas off Whitby Rock.

e The East Pier and West Pier may each need different responses to address
specific issues and constraints.

¢ Due to the urgency of some of the defects, especially the landward end of the
East Pier, what can meaningfully be done now to reduce risk while funding for a
full scheme is pursued?

e Access to the East Pier extension needs some consideration due to the need to
enable access to service the lighthouses and undertake maintenance to ensure
the harbour functions as a harbour of refuge.

e Based on the options presented, numbers 1, 2, 3, 4, 8, 9 and 10 were eliminated
by the delegates for a variety of economic, environmental and technical reasons,
with further examination requested of options 5, 6 and 7. It was then recognised
that option 7 alone would not address the present poor structural condition and
therefore was eliminated on technical grounds.

e Options 1 and 2 were not considered viable but it was recognised that they will
need to be further assessed to investigate the associated economic damages.
This will provide a basis against which options 5 and 7 will be assessed.

¢ The attendees noted a preference for option 7 as it was deemed important to
deliver improved performance and improve condition simultaneously.

¢ Regarding overtopping performance, it was considered that public opinion is
unlikely to favour a rock revetment on the West Pier because it is a public
amenity beach. Also crest raising by large values or a high parapet wall were
deemed likely to be publicly unacceptable.

e Whilst the East Pier rock revetment would have a direct impact in terms of its
footprint across the designated site, it would help ensure the integrity of the piers;
the absence of which would result in smothering and erosion of the interest
features.
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¢ Any flood gate on the slipway would need to be robust as the wave loading is
high even at this landward position. Perhaps a local revetment at the toe of the
West Pier would assist in reducing wave loadings.

e The slipway is used by ambulance services and for cliff rescues.

e After considering various means of implementing the favoured option the
following was considered the best overall approach (subject to further
assessment, discussions with planners, Natural England and English Heritage,
and public consultation):

o Capital refurbishment of both piers and both extensions to rectify present defects

¢ Rock revetment (ideally not full structure height) along the outer face of the East
Pier

e (Possibly) small rock revetment at the root of the West Pier and/or a flood gate to
assist with local flooding from wave run-up along the slipway

e Parapet crest wall to reduce overtopping along the West Pier
e Revetment along seaward face of both extensions
e Benefits appraisal:

e The principal attraction of Whitby is its harbour setting, against which its
Abbey is dramatically set.

¢ In the absence of a capital scheme, tourist industry would decline, fisheries
would decline, dredging costs would increase, risk to life and properties would
increase, other tidal and flood defences would need to be improved. The
damage to the economy would lead to the decline of the town and its
communities.

o Use of the pier is a valued experience in itself. There are also associated
health benefits of promenading along the pier.

Reducing risk of loss of life

Loss of harbour (duty of care)

Traffic disruption

Asset value of SSSI

Asset value of Grade Il listed structure
Relocation of lifeboat

Loss of jobs

e NB: existing maintenance budget is £35k per year for the whole of the
harbour area (excluding dredging)

¢ Final scheme choice needs to be a balance between technical performance
(i.e. what is an acceptable standard of service / condition), cost and other
constraints (e.g. environmental, planning, heritage, aesthetic)

¢ Would performance of piers be better if there was a solid link between them and their
respective extensions?
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e Getinto NRG programme early

e Key project risks
1) Funding / Outcome Measures
2) Environmental (nature conservation, earth science heritage, landscape and
visual, heritage)
3) Working in hostile marine environment

Full minutes from the meeting are available on request to Robin Siddle of Scarborough
Borough Council.
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Benefits Appraisal

Pre-amble

Assessing the economic benefits of the Whitby Harbour piers is not easily undertaken in
a conventional PAG3 economic appraisal sense since the piers form an integral part of a
wider coastal and flood defence system that also incorporates:

e Natural beaches and foreshore outcrops to both the west and east;
e Coastal defences protecting sea cliffs;

¢ Quay walls along the River Esk estuary;

e Jetties and other small structures within the harbour.

All of the above components, which have critical inter-dependencies, combine to provide
an overall coastal and flood defence system to the coastline between Sandsend and
Abbey CIiff and to the lower reaches of the River Esk estuary. The absence of any one
of these components would severely increase the risk from flooding and/or coastal
erosion.

It is for this reason that the Whitby Coastal Strategy assessed the economic damages
that would occur to the whole strategy frontage and the costs of the measures that were
collectively required across this wider area to address the risks presented from:

o Potential breach of the Whitby Harbour piers;

e Potential for renewed recession of protected sea cliffs;

e Flooding of property along the lower reaches of the River Esk estuary and
Whitby Harbour quays;

e Wave overtopping of the sea defences on the open coast; and

e Recession of the unprotected sea cliffs.

The Strategy identified total present day benefits of £254,538,400 within the overall
frontage over 60 years. This was composed of £17,478,000 relating to the flood risk
damages along the lower reaches of the River Esk and £237,060,400 relating to the
coastline. Of the coastal aspects, direct benefits of £25,218,700 were identified over 60
years and indirect benefits over the same timeframe were £211,841,700.

Following advice from the Environment Agency, the previous economics appraisal
process has been re-evaluated for purposes of the further investigations at Whitby
Harbour.

In this assessment, the economic damages that would result from implementing a ‘Do
Nothing’ option are considered to include:

e Direct and indirect damages from tidal flooding in the lower reaches of the River
Esk estuary caused by higher waves overtopping quayside defences;

Direct and indirect damages from erosion of adjacent coastal frontages;

Direct and indirect damages caused by wave run-up the slipway;

Loss of life due to loss of refuge at Whitby Harbour;

Increased dredging requirements in the estuary;

e Loss of Grade Il Listed Structures;

e Loss of geological SSSI;

e Loss of fishing income;

e Loss of tourist income;

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
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e Loss of amenity;
e Loss of jobs;
¢ Relocation of lifeboat station as part of the exit strategy.

The assessment of economic damages has been undertaken in accordance with the
Flood and Coastal Defence Project Appraisal Guidance (PAG) series and The Benefits of
Flood and Coastal Risk Management (often known as the Multi-Coloured Manual, or
MCM).

In assessing damages within some specific categories, such as the impact on tourism
and losses to the local fishing economy, reasonable assumptions have been made
and/or available statistics have been used. Many of these assumptions or statistics have
been confirmed through communications with the Whitby Harbour Master and the
relevant departments of Scarborough Borough Council.

Damages from Tidal and Wave Flooding

Flood risk in the lower reaches of the River Esk estuary and around Whitby Harbour can
come from three sources:

1. High river flows — especially when coinciding with high astronomical spring tides
or high sea surge events;

2. High sea surges;

3. Wave overtopping of quayside walls — especially during high astronomical spring
tides or high sea surge events.

Modelling work that was undertaken as part of the original Strategy identified that high
river flows are the least significant contributor to flood risk in the lower reaches of the
estuary, and that tides and waves are far more significant.

It is recognised that it is the crest elevation level of the quayside walls that is the
determining factor in preventing flooding during times of high river flow, high tidal states
or high sea surges, but the Whitby Harbour piers play a vital role in reducing wave
heights in the harbour and estuary that otherwise could lead to overtopping of quay walls.

To assess the benefits of maintaining the presence of the Whitby Harbour structures the
following methodology has been applied:

e Flood zone maps have been created to identify the extent of flooding that would
occur under tidal events of different ‘present climate’ return periods, should the
qguay walls become overtopped. The number, location and type of properties
within these flood zones have been calculated based on a LiDAR-based Digital
Ground Model and the National Property Dataset. This information has been
used to calculate annual average damages. Figure Bl depicts the flood zone
used in this scenario.

e The above step has been repeated using tidal events of different ‘future climate’
(2057) return periods, to take into consideration sea level rise. Figure B2 depicts
the flood zone used in this scenario.

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
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e The above steps have been repeated with water levels elevated by 110mm; this
being a typical increased wave height within the estuary in the absence of the
piers as defined by SWAN modelling. The difference in the annual average
damages between this and the initial assessments is the ‘benefit’ of having the
harbour piers compared against not having them present. Figures B3 (‘present
climate’) and B4 (‘future climate’) depict the flood zone used in these scenarios.
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In the above assessments, the reach from the harbour mouth upstream to the A171 has
been considered as the probable zone of influence of the harbour piers. Table B1 shows
the number of properties affected under each scenario under the different return period
events.

Table B1 Number* of Properties in Whitby Affected** by Each Flood Return
Period Event

Tide and Wave Tide only
Return Period Present Future Present Future
Climate Climate Climate Climate
lin 1 year 168 261 162 219
1lin 3 years 224 286 203 254
1in 10 years 265 315 224 280
1in 50 years 304 353 282 331
1in 100 years 326 366 299 345
1in 200 years 351 379 321 365
1in 1,000 years 336 486 355 387

*Note: These numbers have been reviewed against those previously presented in the
Whitby FAS Project Appraisal Report and found to be considerably higher. This
difference has been attributed to the much greater accuracy of the DTM used to define
property thresholds for this study. In reference to the DTM used in the previous study the
PAR states “This method does not give the reliably accurate levels that are required for
an accurate economic analysis”.

**Note: The table does not include properties which incur flood damage to foundations
only.

Values of damages caused by the baseline tidal flooding have been calculated using
guidance from PAG and the MCM in order to establish Annual Average Damages (AAD).
These include the onset of damage to foundations and the capping of residential
properties to their current value. The Present Value (PV) damages have been estimated
for a period of 50 and 100 years with present value taken into account using a declining
long term discount rate of 3.5% for years 0-30, 3.0% for years 31-75, and 2.5% for years
76-100 as recommended in the ‘Green Book'.

For residential properties, damage to foundations is incurred when water levels reach
within 300mm below the property threshold. For commercial properties foundation
damage is incurred 1m below the threshold. As flooding is a result of tidal inundation, a
flooding duration of less than 12 hours has been used for the calculation of damages.

The property values that are used for the purpose of residential property capping have
been calculated based on Average House Prices from the Office of National Statistics
published in 2006 shown on Table B2. The values have then been increased with a
Consumer Prices Index (CPI) multiplier to bring them in line with 2008 prices. Following
the MCM guidance, commercial property prices have not been capped for the purpose of
calculating PV damages.

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
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Table B2 Average House Prices from Office of National Statistics (2006*)
House Type Whitby | England
Detached houses £246,736 | £314,542
Semi-detached houses | £155,829 | £186,950
Terraced houses £140,451 | £165,031
Flats £118,655 | £188,227
All dwellings £160,091 | £206,715

*Note: Prices above do not include CPI multiplier

Tidal Flooding (Present Climate)

Taking the above figures into consideration, the baseline tidal flooding results in an
Annual Average Damage (AAD) of £5,833,777. This includes the capping of 139
residential properties.

Tidal and Wave Flooding (Present Climate)
This increase in water level associated with waves in the lower reaches of the estuary
results in an Annual Average Damage (AAD) of £7,678,184. Thus, capital works at
Whitby Harbour will result in a reduction of Annual Average Damage (AAD) by
£1,844,407 for the present climate scenario.

Tidal Flooding (Future Climate)

In addition to the above, the same methodology has been applied for the calculation of
flood damages in 50 years time with the added impact of sea level rise. The future
climate scenario (2057) for tidal level only results in an Annual Average Damage (AAD)
of £11,735,071.

Tidal and Wave Flooding (Future Climate)

When water levels are increased to take into account the action of waves, the future
climate Annual Average Damage (AAD) is increased to £14,329,756. Thus, capital
works at Whitby Harbour will result in a reduction of Annual Average Damage (AAD) by
£2,594,685.

Present Value Damages

If we conservatively assume that the ‘present’ climate scenario remains valid for
nominally the next 50 years and the ‘future’ climate scenario is valid from 2057 until
2107, present value damages of tidal (only) flooding equates to £120,892,299 over 100
years and the present value damages from tidal and waves (combined) equates to
£164,804,796 over an equivalent period (Annex A).

The total benefit of maintaining the piers at Whitby Harbour for flood damage reduction
over 100 years is £43,912,496. Over the first 50 years, the benefit equals £31,294,941.

Damages from Erosion of Adjacent Coastal Frontages

Whitby is located at a highly active area of coastline where processes of coastal erosion
and alongshore and onshore-offshore sediment transport are considerable. As such, the
risk from coastal erosion over the next 100 years is expected to be significant. The loss
of the piers at Whitby Harbour would exacerbate this problem, accelerating the rate of
coastal erosion within close proximity to the harbour and resulting in significant economic
losses. This section provides details of the economic benefits of maintaining the piers at
Whitby Harbour in relation to their function as a protection against coastal erosion.

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
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Loss of land and property to the west of Whitby West Pier

The piers at Whitby act to protect the local coastline in two distinct ways. Primarily,
Whitby West Pier and its extension act as a large groyne, trapping sediment which
moves west to east along the coast and in the nearshore zone, and helping to maintain
the healthy beach at Whitby Sands.

Secondly, the piers act as breakwaters, intercepting waves travelling towards the coast
and reducing the wave energy which impacts upon the beach and coastal cliffs.

Loss of the piers would clearly have significant implications for the beach and cliffs.
Removal of the groyne would prevent sediment from being deposited at Whitby Sands
and would result in the rapid lowering of the beach and loss of sand between Upgang
Beach and the West Pier.

This lowering of the beach would, in turn, reduce protection to the coastal cliffs west of
Whitby Harbour and result in an increase in the rate of coastal cliff recession. This cliff
recession would become exacerbated close to the harbour mouth, where the breakwater
effects of the piers would be lost, resulting in even faster rates of erosion.

In addition, increased rates of cliff erosion will result in the loss of land and property along
the cliff top in-between the harbour and Upgang Beach.

In order to quantify the economic loss to the local economy as a result of this coastal
erosion, each of these effects has been individually calculated.

The Shoreline Management Plan (SMP2) provides detailed information on the rates of
coastal erosion and the projected shoreline position for the next 20, 50 and 100 years
around Whitby.  With the loss of the piers, and associated loss of the beach, it is
expected that the rate of coastal cliff erosion will accelerate. Figure B5 illustrates the
area to the west of Whitby West Pier that would be expected to be directly lost within the
next 100 years following the loss of the piers.

It should be noted that not all of the properties within the 100 year erosion area will be
lost at the same time and in order to appropriately discount the value of properties lost in
the future, erosion lines for 30 and 75 years, have also been included. As per the Green
Book, properties lost in the 30 year zone have been discounted by 3.5% per year,
between 31 and 75 years by 3% per year, and between 71 and 100 years, property
values have been discounted by 2.5% per year.

Annex B provides details of the properties located within each of the erosion zones and
their estimated value which has been appropriately discounted depending on the period
in which the property will be lost.

The total cost of property losses in the absence of the piers to the west of the harbour is
£3,963,694 (£1,411,075 after discounting), between years 0 and 30. This value accounts
for a total of 22 properties primarily located along Pier Road and adjacent to the West
Pier. Note that properties have been discounted assuming that all are lost at year 30. In
reality some will be lost before that time so the actual value will be greater.

Between years 31 and 75, a total of 232 properties are expected to be lost in the
absence of the piers due to coastal erosion including Whitby Pavilion Theatre and 79
residential properties in the vicinity of West Cliff. The total value of these properties
amounts to £42,624,367 at present value, reducing to £4,006,691 after discounting. Note
that properties have been discounted assuming all are lost at year 75. In reality some
will be lost before that time so the actual value will be greater.
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Between years 76 and 100, a total of 147 properties are expected to be lost in the
absence of the piers due to coastal erosion. This includes an additional 88 residential
properties near West Cliff and 59 properties in the Haggersgate area of the town. The
total value of these properties amounts to £23,966,953 at present value, reducing to
£1,246,282 after discounting. Note that properties have been discounted assuming all
are lost at year 100. In reality some will be lost before that time so the actual value will
be greater.

In total, the cost of property to the west of Whitby Piers lost in the absence of the piers as
a result of coastal erosion is expected to reach £6,664,047 over 100 years after
discounting. Over a 50 year time period, the loss of property is expected to be
£1,862,630. The SMP2 shows that the current defense policy in this area is to “hold the
line” and thus the total benefit to the scheme for coastal erosion in this area is equal to
the value of property that would be lost.

Loss of land and property within Whitby Harbour at Tate Hill Sands

Tate Hill Sands is an urbanised seafront area located within the protection of the current
piers at Whitby Harbour. This area is built at the foot of a remnant cliff scarp which is
currently not actively eroding. It can be assumed that this cliff scarp is not active due to
the protection provided by the piers and that loss of the piers would result in the
reactivation of erosive processes in this location.

Applying the same method as described above. It has been assumed that if the piers
were to collapse, the 100 year ‘with present management’ erosion line provided by the
SMP2 would be realised within 50 years.

Figure B6 illustrates the area to the east of Whitby Harbour at Tate Hill Sands which is
expected to be directly lost within the next 100 years in the absence of the piers. As
above, erosion maps have been produced based on the 0 to 30, 31 to 75, and 76 to 100
year discounting periods.

Annex C provides details of the properties located within each of these erosion zones
and their estimated value with and without discounting.

Between 0 and 30 years, the total cost of property lost to coastal erosion in the absence
of the piers is expected to reach £2,640,023 (£939,848 after discounting). This value
accounts for 14 residential properties and 9 commercial properties.

Between years 31 and 75 years, a total of 72 residential properties and 64 commercial
properties are expected to be lost in the absence of the piers as a result of coastal
erosion. This results in a total damage cost of £17,499,575 (£1,644,960 after
discounting). In addition, St Mary’s Church is expected to be lost to erosion during this
period, for which an economic value has not been established and thus the total loss will
be greater than the value presented above.

Between 76 and 100 years, a total of 86 properties are expected to be lost in the
absence of the piers to coastal erosion, including 56 residential properties. This results
in a total damage cost of £12,374,006 (£643,448 after discounting).

In total, the cost of property to the east of Whitby Piers at Tate Hill Sands lost in the
absence of the piers as a result of coastal erosion is expected to reach £3,228,256 over
100 years after discounting. However, even if the piers are maintained, there is still
expected to be a loss of property. Over 100 years the value of this loss will be
£1,000,215 (after discounting) (Annex C). Therefore, the total benefit of maintaining the
piers to reduce loss of property to the Tate Hill Sands are of Whitby is £2,228,041 over
100 years.
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Over 50 years, the total loss of property is expected to be £2,753,120 in the absence of
the piers. |If the piers are maintained, the remaining loss of property will be £523,801,
providing a 50 year benefit of £2,229,319.

Damages Caused by Wave Run-Up

Discussions with the Whitby Harbour Master have highlighted that significant amounts of
flooding can occur to properties at the southern end of the West Pier as a result of waves
breaking onto Whitby Sands. During heavy storm events, waves have been known to
break onto the highest point of the beach and run-up the lifeboat access ramp on the
west side of the pier causing localised, but considerable, disruption.

In order to estimate the financial damages associated with these wave run up events the
following methodology has been followed. As no records of the frequency of this
occurrence exist (other than anecdotal statements that it is ‘quite frequent’) and there are
no detailed records of the financial impacts to local businesses and residents, a number
of conservative assumptions have been made. For the purposes of the economic
appraisal, it has been assumed that such run-up events occur once each year and that
they affect the small area highlighted in Figure B7.

In order to estimate damage costs associated with these events, the methodologies
described within the MCM have been adjusted to assume that the properties identified in
Figure B7 are inundated to a depth of 50mm with a flood duration of less than 12 hours.
(A flood depth of 50mm is significantly lower than the average 1 in 1 year flood depth of
539mm so this is considered a reasonable flood depth).

Figure B7 identifies 5 commercial properties that are affected by these wave run-up
events. These are Pleasure Land Amusements, Whitby Fisherman’s Football Club, The
Endeavour Office, The RNLI Museum, and Whitby Yacht Club.

The details of these properties, based on information from the national property dataset
have been used to calculate a total damage cost of £146,834 per event (Annex D).

The total PV damage cost of wave run-up events have been estimated for a period of
100 years with present value taken into account using a declining long term discount rate
of 3.5% for years 0-30, 3.0% for years 31-75 and 2.5% for years 76-100 as
recommended in the ‘Green Book'.

Based on the above average annual damage (AAD) the 100 year PV damage equates to
£5,265,656 and the 50 year PV damage equals £4,353,916. Local works to the slipway
associated with the capital scheme along the West Pier will be designed to prevent such
wave run-up events in the future and thus the benefit is taken as these damage values.
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Loss of Life Due to Loss of Refuge at Whitby Harbour

Whitby Harbour is a well established maritime facility which has been used for over a
century to allow safe passage of vessels from the North Sea into the River Esk estuary
and to provide shelter to passing vessels during periods of extreme sea conditions. With
the effects of climate change projected to result in increasingly severe storm events over
the next 50 years, it is anticipated that Whitby Harbour with be increasingly utilised as a
port in which vessels can take shelter during such events.

As such, it may be argued that the Harbour has a duty of care for vessels travelling within
this area of the North Sea and that this care should be maintained in order to prevent the
loss of life and damage to vessels caught in heavy seas off Whitby.

Information provided by the Whitby Harbour Master suggests that between 15 and 20
vessels make unscheduled entry into the harbour each year in order to take shelter from
heavy seas. If it is assumed that there is an average of 5 people on each of these
vessels, it could be argued that the harbour is directly responsible for the welfare of up to
100 people per year. This is a worst case scenario and does not take into account at
actions of the life boat service that would be able to intervene in the event of
emergencies.

The value of a single life has been set at £1,500,000 for economic appraisal purposes. If
it were assumed that on average in the absence of the Whitby Harbour the loss of life
was much lower at 1 death every 5 years, this would give a post discounting benefit of
£9,485,404 over 100 years and £7,846,333 over 50 years (Annex E).

Increased Dredging Requirements in the Estuary

The current cost of dredging the navigation channel at Whitby Harbour in order to allow
safe passage of vessels in and out of the River Esk estuary is currently set at
approximately £150,000 (2009 budget). It is known that the present piers and extensions
trap approximately 60% of the material that is transported along the coast and nearshore.
Therefore some of the 40% of sediment that bypasses the piers enters the channel,
whilst some moves further offshore carried in suspension in the water column. If we
conservatively assume that the £150,000 budget is used to dredge all of the 40% of
sediment bypassing the pier from the channel, then the pro-rata cost for dredging the
whole 100% of sediment is £375,000.

Over 100 years, an annual dredging cost of £150,000 results in a discounted PV cost of
£4,471,882 (Annex E). Loss of the piers and an increase in the annual dredging cost to
£375,000 would result in a discounted PV damage of £11,179,704 over 100 years and
£9,259,713 over 50 years.

The benefit of maintaining the piers would be a saving of £6,707,823 over 100 years and
£5,555,828 over 50 years.

Loss of Grade Il Listed Structures

If the main piers were allowed to deteriorate, the value derived from their listed status
would be lost to the nation. Whilst it would not be possible to directly replicate the
antiquity of the structures, efforts could be made to clad a new replacement structure with
petrographically similar stone blockwork as an approximate analogue value.

The estimated cost of such replacement works to the main piers only (as the pier
extensions are not listed) is £167,241,000.

It is assumed that the main piers would be lost and reconstructed in year 30. The
discounted PV benefit is therefore £64,792,122 over 50 years and £69,822,499 over 100
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years. These values assume an annual maintenance cost of 1% of the capital
construction cost. This accounts for 20 years for maintenance for the 50 year PV benefit
and 70 years of maintenance of the 100 year PV benefit. Calculations of these benefits
are presented in Annex E.

Loss of Geological SSSI

It is known that the present size, type and location of the piers and pier extensions are
responsible for the geological foreshore SSSI to be maintained free of sediment. If the
piers were lost, sediment would cover the geological interest and its educational value to
the nation would be lost.

It is assumed that reconstruction of basic structures in an identical orientation at the
mouth of the River Esk estuary would enable the coastal processes to re-instate to
present characteristics and therefore sweep the interest feature free of sediment. The
cost of demolishing remnant derelict structures and reconstructing on the same
alignment is estimated at £202,456,000.

If it is assumed that the main piers would be lost and reconstructed in year 30. The
discounted PV benefit is therefore £79,205,045 over 50 years and £86,038,422 over 100
years. These figures assume an annual maintenance cost of 1% of the capital
construction cost. This accounts for 20 years for maintenance for the 50 year PV benefit
and 70 years of maintenance of the 100 year PV benefit. Calculations of these benefits
are presented in Annex E.

Loss of Fishing Income

The piers at Whitby Harbour serve two very important roles for the local fishing industry.
Primarily, the piers act as breakwaters, allowing fishing vessels safe passage in and out
of the River Esk estuary during heavy seas and ultimately allow the delivery of catches.
Secondly, the piers protect vessels that are berthed within the harbour, preventing them
from damage that may otherwise be caused by incoming waves.

Damage to Fishing Fleet

As protection from the piers is lost it is anticipated that damage to the fishing fleet itself
will be incurred. During 2008, approximately 100 different commercial vessels made
entry into the harbour. It is assumed that the majority of these craft are fishing vessels.

It has been estimated that due to the deterioration of the piers, each vessel is likely to
sustain an average of £400 worth of damage per year which would previously not occur.
This results in an average damage to the commercial fleet of £400,000 per year. If this
value is used to calculate PV costs over 100 years, this results in a total PV damages to
the fishing fleet of £11,925,018 and £9,877,027 over 50 years (Annex E).

Loss of Fishing Income

It is anticipated that the loss of the piers would result initially in the gradual decline of the
fishing industry at Whitby as the number of trawls that can be carried out will be reduced
due to worsening sea condition in the vicinity of the harbour. (The loss of protection from
the piers means that vessels will not be able to go out in conditions that they may have
previously been able to).

It is recognised that with this demise, some of the fleet (or its quota) may be transferred
to another port, such as Scarborough or Teesside. However, to continue to fish the
traditional grounds these vessels would have longer haul distances, and be at greater
risk of being damaged or experiencing downtime due to bad weather. By way of a proxy,
we have estimated the economic damage from this as the equivalent of a direct loss of
fishing income from Whitby itself.
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The present annual fishing income to Whitby is approximately £141,050 (2007/08). If this
value were to be sustained over the next 100 years, the total PV income would be
£4,205,060 (including discounts). It is anticipated that following the loss of the piers, the
fishing industry would see an annual reduction of 10% for the first 20 years beyond which
it would become unsustainable and cease altogether. Thus, the PV income of the fishing
industry over the next 100 years would be £1,023,929.

The benefit to the fishing industry over the next 100 years is £3,181,131 and £2,458,958
over the next 50 years (Annex E).

Consequential Effects

However, in addition to the above, the loss of the local fishing industry is likely to have a
number of immeasurable knock on effects to the local economy and businesses.
Businesses that are likely to be affected are boat yards and marine repair mechanics,
fish wholesale and independent fish mongers and retailers, fish and chips vendors and
other local eateries and restaurants.  Considering Whitby's fame for seafood
establishments, this is likely to have further knock on effects for the tourist industry and
the wider local economy.

Loss of Tourist Income

It has been assumed that upon deterioration of the piers (in the absence of intervention),
the whole of the beach between Upgang Beach and the West Pier will have disappeared
within 10 years and that the size of Sandsend Beach will have halved over the same time
frame. This will undoubtedly have negative impacts on the town’s tourist income, which
is governed by its attractive and dramatic coastal setting.

A recent study carried out by Tourism UK was commissioned to investigate tourist
behaviour across the Yorkshire Moors and Coast Area. The findings of this study
showed that 26% of visitors that stay over night in the area participate in beach related
activities. It also identified that 6% of day trippers use the beach. Table B3 below
presents statistics of the number of visitors to Whitby during 2004/05.

Table B3 Annual visitor numbers to Whitby 2004 - 2005
Day visitors 830,000 55%
Staying visitor days 690,000 45%
Total visitor days 1,520,000 | 100%

Based on statistics produced by Tourism UK, the average spend profile of visitors to
Whitby is £53.49 per day for visitors staying over night, and £35.64 for day trippers.
Combined with the data in Table B3 above, this equates to an average annual income of
approximately £66,489,300.

If we assume that in the absence of the piers the 6% of day trippers that use the beach
did not visit Whitby there would be a reduction in tourist income of 3.27%. If we then
assume that of the 26% of staying visitors that use the beach some 10% of these also
stay away there would be a further reduction in tourist income of 1.18%, giving a total
reduction in tourist income of 4.45%. Assuming that the tourist income were to remain
stable for the foreseeable future (in reality the tourist sector is growing in Whitby) this
would result in a loss of £2,958,773 per year once the beach has been entirely lost.

This results in a total PV loss over a 100 year period of £76,026,509. This assuming a
gradual decline in beach related income over the first 10 years until the beach is
completely lost (Annex E). The total PV loss to the local economy over a 50 year period
is expected to be £60,877,655.
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Loss of Amenity

It is known that the present size, type and location of the piers and pier extensions are
conducive to amenity and recreational usage, such as promenading and fishing. If the
piers were lost, this amenity and recreational benefit would also be lost.

It is assumed that reconstruction of basic structures in an identical orientation at the
mouth of the River Esk estuary would enable these benefits to be reinstated. The cost of
demolishing remnant derelict structures and reconstructing on the same alignment is
estimated at £202,456,000.

If it is assumed that the main piers would be lost and reconstructed in year 30. The
discounted PV benefit is therefore £79,205,045 over 50 years and £86,038,422 over 100
years. These values assume an annual maintenance cost of 1% of the capital
construction cost. This accounts for 20 years for maintenance for the 50 year PV benefit
and 70 years of maintenance of the 100 year PV benefit. Calculations of these benefits
are presented in Annex E.

Loss of Jobs

The loss of the piers and the associated consequential impacts would have major
impacts on the livelihoods of many people within the town of Whitby, leading to loss of
jobs. Present economic assessment techniques do not allow for this to be included
within benefits appraisals since it is considered that these jobs could be re-created
elsewhere within the UK and therefore the ‘damage’ is not to the nation, even though it
will severely affect Whitby. Due to this, no values have been included for the inevitable
loss of jobs that would arise if the piers were lost.

Relocation of Lifeboat Station as Part of Exit Strategy

The current, newly constructed, lifeboat station at Whitby is located on the east bank of
the River Esk estuary within a zone that is well sheltered by the piers. The station is also
protected by a small secondary pier inside the shelter of the primary piers which provides
a second layer of protection to launching rescue vessels.

It is envisaged that if the piers were to be lost, this would have a considerable impact of
the condition and operational efficiency of the station.

Increased wave energy impacting upon the secondary pier is likely to significantly reduce
the expected life span of the structure, increasing the cost of maintenance and inevitably
leading to its collapse.

Royal Haskoning works with the RNLI around the UK and therefore has extensive and
recent experience in the design and construction of lifeboat stations. Due to this, it has
been possible to establish an approximate construction cost of a replacement life boat
station of the same specifications as the current station.

An approximate cost of £4 million is provided. This includes the cost of construction on
which would bring the facilities up to the standard of new legislative requirements. If this
cost is discounted to assume that the lifeboat station is not lost of the first 30 years, a
present value damage cost of £1,424,000 is incurred.
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Table B4 provides a summary of the benefits which are expected as a direct result of
capital investment in the pier structures at Whitby Harbour.

Table B4 Summary of Benefits Appraisal
, Value (£)
Benefit Category

50 years 100 years
Damages from Tidal and Wave Flooding £31,294,941 £43,912,496
Damages from Erosion of Adjacent Coastal £4,091,949 £8,892,088
Frontages
Damages Caused by Wave Run-Up £4,353,915 £5,265,655
Loss of Refuge at Whitby Harbour £7,846,333 £9,485,404
Increased Dredging Requirements in the £5,555,828 £6,707,823
Estuary
Loss of Grade Il Listed Structures £64,792,122 £69,822,499
Loss of Geological SSSI £79,205,045 £86,038,422
Loss of Fishing Income £2,458,958 £3,181,131
Damage to Fishing Fleet £9,877,027 £11,925,018
Loss of Tourist Income £60,877,655 £76,026,509
Loss of Amenity * £79,205,045 £86,038,422

Not included in Not included in
Loss of Jobs *
monetary terms | monetary terms

Relocation of Lifeboat Station £1,424,000 £1,424,000
Total Benefit £350,082,818 | £408,719,467
(all categories)
Total Benefit
(excluding those categories marked *) k27177773 £322,781,045

* These categories may need to be excluded from the benefits appraisal as the
approaches to the assessment of benefits is non-conventional and probably does not

truly reflect the ‘value’ of the assets.

It would be possible to better quantify loss of

amenity value through a Contingent Valuation study, but the benefits seem sufficiently

robust without these categories included.
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Whitby econimic appraisil

Flooding over 100 years with waves

Annex A
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Increse due to

Year 2008 2108|Totals over 100 years |Emergency Costs Number capped
Discount rate 3.50 2.50
1.00 0.05 29.86 1.11 158
Total| £7,736,023.77 | £14,405,786.36 | £ 265,511,662.71 | Total inc. Emergency [Total Value to Capped Properties
Total (uncapped)| £3,107,511.64 | £ 7,770,806.56 | £ 116,913,690.64 | £ 164,804,796.25 | ¢ 20,326,683.06
Flooding over 100 years without waves
Increse due to
Year 2008 2108|Totals over 100 years |Emergency Costs Number capped
Discount rate 3.50 2.50
1.00 0.05 29.86 1.11 145
Total| £5,887,436.62 | £11,799,741.30 | £ 206,389,973.57 | Total inc. Emergency [Total Value to Capped Properties
Total (uncapped)| £2,092,013.42 | £ 5,838,374.30 | £ 81,846,220.52 | £ 120,892,299.58 | ¢ 18,826,240.17
Flooding over 50 years with waves
Increse due to
Year 2008 2058|Totals over 50 years |Emergency Costs Number capped
Discount rate 3.50 3.00
1.00 0.20 24.69 1.11 143
Total| £7,736,023.77 | £ 7,736,023.77 | £ 191,022,296.83 | Total inc. Emergency |Total Value to Capped Properties
Total (uncapped)| £3,137,204.40 | £ 3,137,204.40 | £ 77,465,63458 | £ 115,540,213.70 | ¢ 18,749,903.23
Flooding over 50 years without waves
Increse due to
Year 2008 2058|Totals over 50 years |Emergency Costs Number capped
Discount rate 3.50 3.00
1.00 0.20 24.69 1.11 137
Total| £5,887,436.62 | £ 5,887,436.62 | £ 145,375,932.04 | Total inc. Emergency |Total Value to Capped Properties
Total (uncapped)| £2,117,909.66 | £ 2,117,909.66 | £ 52,296,629.42 | £ 84,245,272.05 | ¢ 17,858,201.52

Flood damage with and without waves over 50 and 100 years




Whotby econimics appraisil

Annex B

Erosion Damage to the West of Whitby Piers With Piers

Year Total Damage
0-30 £ 350,193
31-75 £ 415,412
76-100 | £ 89,479

Total| £ 855,085

Erosion Damage to the West of Whitby Piers Without Piers

Year Total Damage

0-30 £ 1,411,075

31-75 £ 4,006,691

76-100 [£ 1,246,282

Total| £ 6,664,047
Annex C

Erosion Damage to the East of Whitby Piers With Piers

Year Total Damage
0-30 £ 8,322
31-75 £ 622,455
76-100 | £ 369,439

Total| £ 1,000,216

Erosion Damage to the East of Whitby Piers Without Piers

Year Total Damage
0-30 £ 939,848
31-75 £ 1,644,960
76-100 | £ 643,448

Total| £ 3,228,257

Damage caused by coastal erosion west and east of Whitby Piers

ROYAL HASKONING



sieak 00| pue G J9A0 sabewep dn uni aABpn

0} anp 8saJou|

0 66'S07 16 18°090€ 18°090€ |18°090€ an10 LHOVA AGLIHM
0 18690599 €v'0/222 €v'0/222 |ev0/222 NN3ISNN I TN H
0 8€'$86202 1/°€8/9 12°€8/9 |12°€8/9 301440 HNOAVIAANT IHL
0 2G'910921 11612y L16\2y |/2612¢ an12 11v9.1L00d SNVYINHIHSIH AGLIHM
0 G0'2/8662¢ 106610} | 106610} 1 |1L0°66701 | SININISNWY ANV1IHNSYI1d
¢padded| anjep 19)4ep and| ool 1Aavv| oA avv avv al Ausdoud
0 16°669°692‘S 3 |5/ 8v6v8EY 2, 'ee8971  [2/ee89v 1 | (peddeoun) elo |
seladoid padde) oy enjep [elol | Aousbrewz |G/ 8¥6¥3EY 2L'ee89v1  [2L'ee891 ) [e10]
“oul jelol
0 0L} 98'62 G0'0 00’}
g g'e alel Junodsia
Umaamo JaquinN S1S0) w;oor JOAO S|el0] |8012C 800¢ Je9A
Aousbiawg
0] anp osa.Idu|
steah 00| 480 S1S00 abewep dn uns aABpA
0 61'6/55/ 18°090€ 18°090€ |18°090€ an10 LHOVA AGLIHM
0 L0V 661G €v'0/222 €v'0/222 |ev0/222 NN3ISNN I TN H
0 12 20G/9} 1/°€8/9 12°€8/9 |12°€8/9 301440 HNOAVIANT IHL
0 G6'96 1701 1162y L1612y |/2612¢ an12 11va.100d SNVYINHIHSIH AGLIHM
0 v€'$0582/2 106610} | 106610} ) |1L0'66701 | SININISNWY ANV1IHNSYI1d
¢padded| anjep 19)4ep and| ool 1Aavv| oA avv avv al Ausdoud
0 6.°G16€SE'Y 3 |02'10/529¢ 2,'ee8971  [2/ee89v 1 | (peddeoun) elo
seladoid padde) oy enjep [elol | Aousbrewz [0/°10/529¢ 2L'ee89v1  [2L'ce891 ) [e10]
“oul jelol
0 01} 69'v2 020 00’}
[ g'e 9lel Junodsia
Umaamo JaquinN S1S0)D sJeah 0G 12A0 S|el0] |8G02 800¢ Je9A
Aousbiawg

DNINO)ISVYH 1VAOYU

Q xauuy

s eaA (G J9A0 S1S00 abewep dn uni aABpA

[Isresdde o1wouoos AQUUA



S§9jel JunoosiIg

09/'€le 000005 + 09/°€le 0000065 + S¥9'ley G8'€//'856'C3 €00°.S 000001 0 0 L0102 0S0° Ly} 0vy'eS 000'G.E 9/¢g'le 00005} €10 19
0 0 €/1°‘02e 0000065 + 562 VeV G8'€//'85623 €1/°8S 000°00% 0 0 $0/°02 0S0° L1 €70°GS 000°G/E /1022 000051 Y0 09
0 0 8//'92c 000005 + vee' vy G8'€//°856'C3 ¥/¥°09 000001 0 0 Gee'le 050 L1 G69'9S 000'G.E 8/9'22 00005} G0 6S
0 0 285°eee 0000065 + £v.'09Y G8'€//'85623 88229 000°00% 0 0 $96°12 0S0° L1 G6£°85 000°G/E 8GE‘ce 000051 9510 8G
0 0 685°0v7C 0000065 + 99S'v.v G8'€//'856'C3 /519 000001 0 0 £€29'2e 0S0° Ly} /¥109 000'G.E 6502 00005} 09}+0 YA
108'/v2 000005 1 108°/ve 0000065 + £08'88Y G8'€//'85623 28099 000°00% 0 0 208'ce 0S0° L1 256°19 000°G/E 18/'v2 000051 G910 9%
0 0 L2'GGe 0000065 + L9¥'€0S G8'€//'856'C3 #9089 000°00¥% 0 0 100V 0S0° Ly} 018°€9 000'G.E ¥25'Ge 00005} 0L+0 o1}
0 0 868292 0000065 + 1/G'8LS G8'€//'85623 9010 000°00% 0 0 12.'ve 0S0° L1 G2/'G9 000°G/E 06292 000051 S0 S
0 0 68/°0/¢ 0000065 + 821 vES G8'€//'856'C3 602'c. 000001 0 0 €9¥'Ge 0S0° Ly} 969°/9 000'G.E 8/0°/¢ 00005} 1810 €S
0 0 60682 0000065 + 251065 G8'€//'85623 9/8v/ 000°00% 0 0 122'92 0S0° L1 12,69 000°G/E 168°.L2 00005+ 981°0 2s
9/2'/82 000005 + 9/2'/82 0000065 + 959'995 G8'€//'856'C3 £09'9/ 000001 0 0 ¥10°/2 0S0° L1 618°LL 000'G.E 82/.'82 00005} 2610 G
0 0 $68'G62 ¥68°G6¢ 000005} |959°€8S 959685 G8'€//'856'23 |s06'8. G068 000°00% |0 0 0 ve8'/e y28'/2 0S0°' L1 |vz6'es /6'€L 000°G/€ |685°62 68562 00005+ /610 0S
0 0 L2/'%0€ LLL'Y0€E 000005} |S9L°L09 S91°'109 G8'€//'85623 |ez2'18 2/2'18 000°00% |0 0 0 65982 65982 0S0° L1 |esl'os €619 000°G/€ |Z.v°0E L/¥0E 00005+ €020 (514
0 0 V16'€LE 716°€LE 00000G} J002'619 002’69 G8'€//'856'¢3 |oiL'e8 01.'€8 000°00% |0 0 0 815'62 815'62 0S0°LyL |6sv'8L 6/¥'8L 000°G/E |16€°LE L6E L 00005} 6020 1514
0 0 Lee'ege Lee'eee 00000S} |92.°/€9 9/.'/€9 G8'€//'85623 |2zz'os 22298 000°00% |0 0 0 0v'0E 0¥°0€ 050°' L1 |ees'os £€8°08 000°G/€ |eceee £6€2e 00005+ 9120 Ly
0 0 LE0'EEE LE0‘EEE 00000G} |0O16'999 016999 G8'€//'856'c3 |808'88 80888 000°00% |0 0 0 91€°LE 9l€'le 050°'Ly1 |ese'es 852'€8 000°G.€ |€0ge‘Ee €0€'ce 00005} 22c0 9
220°eve 0000051 [220eve 220‘ere 00000S} |219'9/9 £19'9/9 G8'€//'856'23 |eiv'ie €/¥°16 000°00% |0 0 0 9G2'ze 952°2¢ 0S0° L1 |osz'ss 95/°G8 000°G/€ |20E Ve 20Eve 00005+ 6220 14
0 0 €1E'€GE €1€'€5E 00000G} |916'969 916969 G8'€//'856'¢3 |/12'v6 /126 000°00% |0 0 0 €22'€e £22'€E 0S0°Ly1 |8ze'ss 82E'88 000°G.€E |L€€'GE LEEGE 00005} 9€2'0 144
0 0 216'€9¢e 2l6°'€9¢ 00000S} |€28°LLL €28'L1L G8'€//'856'23 |ev0'z6 £90°/6 000°00% |0 0 0 022've 022've 0S0°Lv1 |826'06 8/6°06 000°G/€ |16€°9E 16€°9€ 00005+ €ve0 b
0 0 0€8'v.€ 0€8'v.E 00000G} |8S€E‘6EL 8GE'6EL G8'€//'856'¢3 |556'66 G56'66 000°00% |0 0 0 9¥e'se 9¥2'Ge 0S0°LyL |202'e6 10,'€6 000°G.E |€8¥'LE €8Y'LE 00005} 0520 44
0 0 G/0'98€ G/0°98¢ 000005} |8€G 19 86519 G8'€//'856'23 |ese'2ol £€56°20 1 000°00% |0 0 0 0€°9E $0€'9¢ 0S0° L1 |615'96 61596 000°G/€ |209'8E £098E 00005+ VASTA] 874
/G9'/6€ 000005} |/S9°/6€ /59°/6€ 00000G} |S8€E'v8. G8E'¥8/ G8'€//'856'¢3 |er0'90l 27090} 000°00% |0 0 0 £6€°/E €6€'/E 0S0°LyL |viv'e6 71766 000°G.€E [99.°6€ 99/'6€ 00005} G920 (0)4
0 0 /85601 /85°60% 000005} |916°208 916208 G8'€//'856'23 |ezz'e0l €22'601 000°00% |0 0 0 G158¢ G1G'8E 0S0° L1 |z6€°201 /6€°201 000°G/€ |656°0% 65607 00005+ €.2°0 6€
0 0 v/8'\ey ¥/8°12y 00000G} |¥St2e8 ¥51°2€8 G8'€//'856'¢3 |oos'eht 005°¢h} 000°00% |0 0 0 0/9'6E 0/9'6€ 0S0°Ly L |69¥'S0L 697'S0 000'G.€ |/8}°2Y /812y 00005} 182°0 8¢
0 0 08S'vEY 085 Ve 00000S} |8)1°/G8 811,68 G8'€//'856'23 |sz8'SLL G/8'GLL 000°00% |0 0 0 098°0¥ 098°0% 0S0° L1 |ee9'80L £€9801 000°G/€ |esv'ey T4 00005+ 0620 L&
0 0 995 Lvv 99G°'/v¥ 00000G} |c€8°288 2£8'288 G8'€//'856'¢3 |1GE'6LL LGE'6LL 000°00% |0 0 0 980y 9802y 0S0° Lyl |68 LLL 268 LLE 000°G.€E |/SL' vy 1S/ vy 00005} 8620 9€
£66°09% 0000051 |€66°09% £66°09¥ 000005} |Z1E£°606 L1€'606 G8'€//'856'23 |ze6'eel 26622 000°00% |0 0 0 6vEEY 67E'ch 0S0° L1 |spe'stL 8¥2'GlI 000°G/€ |660°9% 66097 00005+ L0€°0 o1
0 0 €28'v.v €28'v.v 00000G} |965°9€6 965'9€6 G8'€//'856'¢3 |oz9'oct 029'9¢} 000°00% |0 0 0 6v9' v 6¥9'vv 0S0°Ly L |90L'8L1L 90L'8k} 000°G.E |e8¥ LY 28y Ly 00005} L1€0 e
0 0 890681 890°68Y 000005} |+69'1796 ¥69'796 G8'€//'856'23 |[8Lvoct 8Ly 0EL 000°00% |0 0 0 686°GY 686'GY 0S0° L1 |z92'22! /92'cel 000°G/€ |,06'8Y 1068y 00005+ 92¢°0 €e
0 0 0¥/.'€0S 0v.'€0S 00000S} |SE€9°€66 GE9'€66 G8'€//'856'¢3 |Lec'vel LEEVEL 000°00% |0 0 0 89¢'/Y 89¢'/v 0S0°'Ly| |s€6'Get GE6'Gek 000'G.€ |¥/€°0S ¥/£'0S 00005} 9€e’0 4
0 0 268'81G 268815 00000S1 |¥¥¥'€20’L Yyy'ec0’ | G8'€//'856'23 |19e'sel 19€'8E | 000°00% |0 0 0 68,8V 68/'8Y 0S0°LyL |eLs'6el VA 000G/ |S88°IS G88°LS 00005+ e 0 LE
8L¥'vES 000005} |8L¥'VES 81¥'vES 00000G} |Z¥}¥SO°L LyL'YS0°L G8'€//'856'¢3 |L1G'erl LIGerl 000°00% |0 0 0 €52'0S €G2'0S 0S0°Ly L |p09'eet 09°€E} 000°G.E |ev¥'ES hy'eS 00005} 9S€°0 (0]
0 0 221'€9S 22 Less 00000G1 |2¥0°160°L Zy0'160° 1 G8'€//'85623 |66v'/¥1 66711 000°00% |0 0 0 2L0‘zs 210°2S 0S0°Ly1 |18e'8el 182'8¢E 000G/€ |2lE'SS 2LEGS 00005+ 69€°0 62
0 0 28v'2.S 28v'e/S 00000G} |62c62) | 622’62k L G8'€//'856'¢3 |299'es| 299'eS 000°00% |0 0 0 2e8'es 2€8'€S 0S0°LyL JocL'evt 0cL'ert 000°G.€ |8¥2'LS 8v2'/S 00005} 28€'0 82
0 0 815265 815265 00000G1 |25.891°L 2SL'891° L G8'€//'856'23 |so0'ss| 50085 | 000°00% |0 0 0 91,°GS 91/'GS 0S0° L1 JoeL'syl 0ct'8yl 000°G/€ |2Se 65 252’65 00005+ S6€°0 .2
0 0 /G2'€19 /G2'€19 00000G} |859°602' | 859'60¢2 | G8'€//'8G6'¢3 |ses'eol GEG'E9 L 000°00% |0 0 0 199G 199°/S 0S0°LyL |pLe'est 1E'€G) 000°G.€ [92€°19 92’19 00005} 60%°0 92
02.v€9 0000051 [02.¥€9 02.¥€9 00000G1 |966°LG2°| 966'162' 1 G8'€//'856'23 |652'691 65269 000°00% |0 0 0 G89°65 G89'6S 050° L1 J089'8S1 08985 | 000°G/€ |e.v'€9 2Ly'€9 00005+ €ey0 14
0 0 9£6'959 9£6'959 00000G} |918°G6e’ | 918'G6e’ | G8'€//'856'¢3 |esL's/L €81'G/L 000°00% |0 0 0 /.19 ¥//°19 0S0°Ly L |pec ol €2 v9 L 000°G.€ |¥69°G9 ¥69°G9 00005} 8EY°0 e
0 0 826'6.9 826°6/9 00000G1 |OZLLvEL 0LL'LPEL G8'€//'85623 |vie'isl y1E° 181 000°00% |0 0 0 9£6°€9 9£6°€9 050°Ly1 |286'691 28669 000°G/€ |€66°L9 €66°29 00005+ €5v°0 €e
0 0 92/'€0L 92/'€0L 00000G} |HH1'88E"L L11'88€ | G8'€//'856'¢3 |099'/81 099°/8} 000°00% |0 0 0 ¥/199 ¥/1'99 0S0°LyL |Le6'sLt LE6'GLL 000°G.€ |€.€°0L €/€'0L 00005} 69%°0 44
0 0 95€£'82/ 95682/ 00000G1 |¥69°9Et’| ¥69'9€Y’ | G8'€//'856'23 |8zz'v6l 822161 000°00% |0 0 0 06%°89 0689 0S0°L¥1 |680°281 68028 000G/ |9e8°2L 9€8c. 00005+ 98%°0 L2
6¥8'€S. 000005} |6+8°€SL 6¥8'€S. 00000G} |6.698%'| 6/6'981'L G8'€//'856'¢3 |920'I02 920°102 00000 |819°8 819'8 8y /L |/88°0L /88°0L 0S0°Ly L |eov'est 29v'881 000°G/€ |S8€°GL G8E'GL 00005} €050 02
0 0 $€2°08. €2°08L 00000S1 |€20°6ES° | €20'6€5" | G8'€//'856'23 [290'802 290802 000°00% | 1166 L16'6 $G0°61 |89e'eL 89¢°C/ 0S0°L¥1 |850°s61 8G0°G6 | 000°G/€ |€20'8L €208/ 00005+ 0250 6}
0 0 2vS5'.08 2ys'L08 00000G} |688°26S" | 688°265' | G8'€//'856'¢3 |vve'Sie ¥re'sle 00000 |86€"}} 86E || LZ1'1e |9€6°GL 9€6'GL 050°'LyL |s88'toe G88°'L0C 000'G.€ |¥S.°08 ¥5/°08 00005} 8€5°0 8l
0 0 908°GE8 908°GES 00000S1 |0o¥9'8¥9’L 0v9'8¥9’ L G8'€//'856'23 [288'cee 288°222 000°00% |Z0L°EL L0L°El €25'cz  |v65'8.L 658 050°L1 |1s6'802 1G6'802 000°G/€ | 1858 18G'€8 00005+ /G50 yAS
0 0 650'G98 650°G98 00000G} |2¥e'90.L"t 2ve'90.L°L G8'€//'856'¢3 |289'0ce 289'0€2 000°00% |€20°G} €/0'Gt /€192 |vveE'L8 pe' 18 050°'LyL |s9z'9te G92'9le 000°G/€ [905°98 90598 00005} 1250 9
9££'G68 0000051 [9ee'G68 9££°G68 00000S1 |#90992° ¥90°99."L G8'€//'856'23 [9s.'8e2 95/'8€2 00000 |pee’LL vee' L1 17062 |I161v8 16198 050°L1 |ves'eee £8°'c2e 000°G/€ |¥E€S'68 €568 00005+ 1690 St
0 0 €/9'926 €/9'926 000006} |//8°/28' 1/8'/28°L G8'€//.'856'¢3 [€L1'Lve clLi'lve 00000 |¥€6'6} €66} 89c'cc |sct’/8 8¢c1'/8 0S0°'LyL |899'tee 899°LEC 000°G.€ |299°26 199°26 00005} 8190 4t
0 0 901656 901656 00000G1 |258°168°L 268°168°1 G8'€//'856'23 [29.'s5e 29/'G52 00000 |S26°22 Ge6°2e €68'GE  [881°06 88106 050° L1 |222'682 111682 000G/E |+ 16'G6 116°G6 00005+ 6€£9°0 el
0 0 G/9'266 5/9°266 00000G} |290°8S6' | /908561 G8'€//.'856'¢3 [€1L'v92 €1.'v92 000°00v |€9€°92 €9€'92 1€8'6E |SvE'eh SPE'E6 0S0°LyL |691'8ve 691'8¥c 000°G.€E |/92'66 192'66 00005} 2990 4"
0 0 61¥°220°L 61¥°220°L 0000051 |665°920'c [665°920'c [S8'€/.°8G6°23 |8/6°Cl2 8/6°€/2 00000 |81€‘0E 81£0¢ €92'vy [219'96 21996 050° L1 |ss8'9se GG8°9G¢ 000°G.€ |er. 20l 2v.'201 00005+ G890 LI
8/€'€90°L (000005} |8,£'€90°} 8/€'€90°L  [00000S} Joes'/60'c  [0€5°'/60°c  [S8'€/.°8G6'C3 |895°€82 895'€8¢2 000°00% |S98°vE G98'vE 18167 |£66'66 £66'66 050°'LyL |sv8's9e S¥8'G9e 000°G/€E |8€€"90} 8€€'90 | 00005} 6020 (0] 8
0 0 965°001°L 965°00L°L  [00000S1 |vv6'0/1L'c  [vv6'0LL'e  [S8°€/.°8G6°23 |e6v €62 26¥°€62 000°00% |S60°01 560°0¥ 9v9'vS  |e6v e0l €67°€0 1 0S0°Ly1 |evli'sie 6v1°G/e 000°G/€ 090°01L 1 090°0} | 00005+ v€L0 6
0 0 LLL'BEL'L LLL'6EL'L  [00000St |vezg'ee0’'e  |vEz'eel’e  |/¥'968°299°23 [|S9.°€0€ G9/'€0€ 000°00% |601}‘91 601 9% /1209 |SHLZ0) S0k 0S0°LyL |624'v82 6..'v82 000'G/E |2I6'EL} I 00005} 6520 8
0 0 9868/ L L 986'8/L°L 0000051 |95+°098°| 9S¥'098' L 806102923 [96E'viE 96E'V1E 000°00% |920°€S 920°€S ¥9v°'/9 |¥98°0L1 $98°01 | 0S0° L1 |2v2'v62 Lv.'v62 000°G/€ |668°LL1 668°LL1 00005+ 982°0 L
0 0 LGz'oce LGe'0ee't  |00000S} |S/8%89°L G/8'%89°L 0/ I¥1°120°23 |oov'see 00¥'GeE 00000+ |086°09 08609 096'v. |vvL'vilL 2 050°'LyL |ego'soe €90°G0E 000'G/€ |Se0'eet Ge0'eeh 00005} 180 9
0962921 (0000051 |096'292 1 096'292°L  [00000S1 |Se.v6v’| STL'Y6Y' L 1€'¥92'G// 13 |68.°9¢E 68/'9€€ 000°00% |Z210L /210 682'c8 |o9s'sil 09/°8L1 050°Ly1L Jovz'sie 0v.'GlLE 000°G/€ |962°92 1 962'92 | 00005+ 2v80 S
0 0 €91°/0€°L €91°20€°L 000005} |002'682" 002'68¢2' L £€6'986°6/V° 13 |LL5'8VE 1/5'8vE 000°00% |9¥9°08 9¥9°08 95’26 |L16'cct /16'celt 050°LyL |162'92E 16.°92¢ 000'G/€E |9+L°0E} 91.'0E} 00005} 1280 %
0 0 ¥16°25E°L ¥162G€°L  [00000G1 |8SH°Z90° L 85¥'/90' L $5°605°€81° 13 [222'09¢ 11/°09€ 00000 |e¥.°26 €v.°26 G28'20l |ele’zelt 6lg'/el 050°L1 |622'8ee 622'8€€ 000°G/€ |162°GEL 162'SE1 00005+ 206°0 €
0 0 992'00%' L 992'00%‘L  |00000G} |¥7+9°828 719'828 912€9°/883 Y0V'€LE Y0V'€LE 000°00% |#59°90} #5990} LGSV LL |2L9°LEL 2/9'LElL 050°LyL |290'05€ /90°0G€ 000'G/€E |/20°0v} /20°0v} 00005} ¥€6°0 @
0 0 G/2'6hY'L G/z'evy'L  [00000SL |vv.° LS A ZAVE 1/°¥S/°16S3 €/9'98¢ €/9'98¢ 00000 |259°2z ) cs9cel S¥6'921 |0szoEl 082'9¢ | 050°Ly1 |61€'29¢ 61£29¢ 000°G/€ |826 Y1 826"y 00005+ 996°0 L
000005+ (000005} J000'00S} 000°00S‘}  [00000S| |//8°G6e 1/8'G6e 6€'//8'G623 000001 000001 000°00% |0S0° L7} 0S0°Lpk 0S0°' L1 |0SO' vt 050" Ly} 050°LyL Jooo's.e 000°G/€ 000°G/€ |000°0S 000°0S 00005} 000'} 0
1509 Ad lenjoy 1509 Ad lenjoy 1509 Ad lenjoy 1509 Ad lenjoy 1509 Ad lenjoy 1500 Ad lenjoy [1s0o Ad 1509 Ad lenjoy 1ojoe} Ad IeoA
0¥'G81'63 €G8'8€0°LE3 |818'8LL VY3 GG9°//8°093 |605'9209L3 120°//8'63 [8L0°G26'L13 626°€20‘L3 626°€20‘ L3 /88°281'€3 |090'502 V'3 €12'652'63 [V0L'6LL L3 G88'C0.€3 288" 1LV V3 180D Ad [eloL
%G2 66-9L
sieak g A1ana yleaq || sueah og HV3IA V SHLvV3A € sieak oG uoeeq sieak o5 sjeog 0} abeweq sieak og (s101d sieak og (uesaid) siealk oG | (si1a1d ON) Buibpaiqg | sieah oG | (yuasaid) buibpaiqg %0°€ G/-1E
woJ} 3wodul 1SN0} 0} SSO7 ON) awoauj buiysi4 awoau| buiysig i : : o\wm.m 05-0

DNINO)ISVH 1VAOU

3 xauuy

SI0J0B} \d UN02SI]

sebeweg Ad AqQHUM

[esresdde ojwou099 AQUYM




S§9jel JunoosiIg

0 0 £€1'8L 000005 + 8HL'YGH G8'€//'856°23 Ge8'0e 000°00% 0 0 LYvE'L 0G0° Ll €856l 000°'GZE €182 0000S} 250’0 66
0 0 980°08 00000S + F/6LS) G8'€//'856'23 95’ Ie 000°00% 0 0 LEGL 0G0° L1 220°02 000°'G.E 600'8 0000S} €500 86
0 0 88028 000005 + 026°+91 GB8'€//'856'23 068‘Ie 000°00¥ 0 0 61LL 0G0°Ly1 225’02 000°G/E 602’8 00005} G400 16
Ovl'v8 000005 1 ov}'v8 00000S + 896'G9} G8'€//'856'23 LE¥'ee 000°00% 0 0 2i6'L 0G0°L¥L GEO'le 000°'G.E viv'8 0000S} 9500 96
0 0 ¥¥2'98 000005 + LLFOLL GB8'€//'856'23 86622 000°00¥ 0 0 0LL'8 0G0°Ly1 19G°Ie 000°G/E ¥29'8 00005} £G0°0 G6
0 0 00v'88 00000S + 0LE'VLI G8'€//'856'23 €/5'€2 000°00¥ 0 0 €1E'8 0G0° Ll 00}°22 000°'G.E 0v8'8s 0000S} 650°0 V6
0 0 0+9°06 000005 + 0EL'8L1 GB8'€//'856'23 £91've 000°00¥ 0 0 028 0G0°Ly1 25922 000°G/E 190°'6 00005} 0900 €6
0 0 G/826 00000S + 861'c8} G8'€//'856'23 19.'v2 000°00¥ 0 0 £6.'8 0G0° Ll 6lc'ce 000°'G.E 8826 0000S} 290’0 c6
16}'G6 00000G 1 161'G6 000005 + 8.L'/8} GB8'€//'856'23 98g'Ge 000°00¥ 0 0 256'8 0G0°Ly1 66.'€2 000°G/E 0256 00005} €900 6
0 0 11516 00000S + 2Ly'cht G8'€//'856'23 }20'92 000°00¥ 0 0 GLI'6 0G0° Ll ¥6€'ve 000°'G.E 856 0000S} SG90°0 06
0 0 9}10°001} 000005 + ¥82'/6} GB8'€//'856'23 129'92 000°00¥ 0 0 S0v'6 0G0°Ly1 ¥00°Ge 000°G/E 200°0} 00005} /900 68
0 0 £15°201 00000S + 9}e'c0e G8'€//'856'23 8e€'/2 000°00¥ 0 0 0v9'6 0G0° Ll 629°Ge 000°'G.E 2520t 0000S} 8900 88
0 0 080°S0} 000005+ 2/2'L02 GB8'€//'856'23 120’82 000°00¥ 0 0 1886 0G0°Ly1 0/2'92 000°G/E 8050} 00005} 0400 /8
£0L°201 000005 1 £0L°L01 00000S + £svele G8'€//'856'23 geL'8e 000°00¥ 0 0 8z1'0} 0G0° Ll 12692 000°'G.E 1220} 0000S} ¢/0°0 98
0 0 66E°01} 000008 + G9/°/12 GB8'€//'856'23 ovy'6e 000°00¥ 0 0 18E°01 0G0°Ly1 009°/¢ 000°G/E Ov0‘}HH 00005} ¥20°0 g8
0 0 6GLEL} 00000S + 602'€22 G8'€//'856'23 91'0 000°00¥ 0 0 790k 0G0° Ll 062°82 000°'G.E 9LE'LL 0000S} G/0°0 8
0 0 886'Gl 1 000005+ 68.'822 GB8'€//'856'23 0€6°0E 000°00¥ 0 0 L06°0} 0G0°Ly1 16682 000°G/E 665+ 00005} 12200 €8
0 0 88881} 00000S + 60S'¥E2 G8'€//'856'23 ¥0L'LE 000°00¥ 0 0 6LL L1 0G0° Ll 2zL'62 000°'GZE 688'L1 0000S} 6200 c8
098‘Iet 00000G 1 098I} 000008 + gLe'0re GB8'€//'856'23 961°2E 000°00¥ 0 0 65V LI 0G0°Ly1 S9¥'0€ 000°G/E 9812t 00005} 180°0 18
0 0 L06'v2) 00000S + 18€'91C G8'€//'856'23 80€'EE 000°00¥ 0 0 AT 0G0° Ll 132°1€ 000°'G.E L6v'2} 0000S} €80°0 08
0 0 0€0'82} 000005+ 0vS'ese GB8'€//'856'23 LL've 000°00¥ 0 0 6€0°CH 0G0°Ly1 20028 000°G/E €082} 00005} G800 74
0 0 0€Z'LE} 00000S + ¥58'852 G8'€//'856'23 G66'7E 000°00¥ 0 0 0vE'CH 0G0° Ll 808°2¢ 000°'G.E €2L'EL 0000S} /800 8/
0 0 HIGPEL 000008 + G2£'692 GB8'€//'856'23 0/8'GE 000°00¥ 0 0 6v9°CH 0G0°Ly1 829'ce 000°G/E ISP'EL 00005} 060°0 L1
¥/8'/EL 000005 1 ¥/8'LEL 00000S + 856°}.2 G8'€//'856'23 99/'9¢ 000°00¥ 0 0 G96°CH 0G0° Ll 897y 000°'G.E L8L'EL 0000S} 2600 9/
0 0 eIyt 000008 + 1G/'8/2 GB8'€//'856'23 989°/¢ 000°00¥ 0 0 682t 0G0°Ly1 0€£'Se 000°G/E ZELYE 00005} ¥60°0 74
0 0 09G'Gy} 00000S + 021282 G8'€//'856'23 918'8¢ 000°00¥ 0 0 889°C} 0G0° Ll 06£°9¢ 000°'G.E 95G'v1 0000S} 1600 17
0 0 1266V 000005+ ve.'662 G8'€//'856'23 186'6€ 000°00¥ 0 0 860V} 0G0°Ly1 28y'Le 000°G/E €66V} 00005} 0010 €L
0 0 AL 000005 + 909'70€ G8'€//'856'23 08} Iy 000°00% 0 0 Sy 0G0° Ll 909°8¢ 000°'G.E Zry'St 0000S} €010 74
8G0'6S 00000G 1 850°65 | 000005+ vvL'€1E G8'€//'856'23 Sly'ey 000°00¥ 0 0 1G6'v} 0G0°Ly1 ¥9.°6€ 000°G/E 906'G} 00005} 9010 L
0 0 628°€9} 000005 + 9G1°€2e G8'€//'856'23 889°ty 000°00% 0 0 GO¥'GH 0G0° Ll £56°0v 000°'G.E €891 0000S} 6010 0L
0 0 Yr.L 891 000005 + 1G8'2ee GB8'€//'856'23 866 v 000°00¥ 0 0 898'GH 0G0°Ly1 9812y 000°G/E ¥/8°9} 00005} c¢klo 69
0 0 L08°€LL 000005 + 9€8°cre G8'€//'856'23 8ve'oY 000°00% 0 0 yve'9l 0G0° Ll gSr'ey 000°'G.E 18E°L} 0000S} 9LL'0 89
0 0 120’6t 000005+ l2l'ese GB8'€//'856'23 6ELLY 000°00¥ 0 0 rE8'9l 0G0°Ly1 GSL'hY 000°G/E 206°L} 00005} 6110 /9
16E' V81 000005 1 16E V81 000005 + GI/'€9E G8'€//'856'23 LLL'6BY 000°00% 0 0 66€'L) 0G0° L1 86097 000°'G.E 6EY'81 0000S} €210 99
0 0 £26'68} 000005 + 929'v/€ GB8'€//.'856'23 9¥9°0S 000°00¥ 0 0 6G8°L} 0G0°Ly1 8Ly 000°G/E 266'8} 00005} /21’0 S9
0 0 129°S61 000005 + G98'G8E G8'€//'856'23 99125 000°00% 0 0 G6E'8} 0G0° L1 G06°8Y 000°'G.E 29561 0000S} 0€L'0 9
0 0 687 +02 000008 + MY L6€ GB8'€//'856'23 LEL'ES 000°00¥ 0 0 Lv6'8} 0G0°Ly1 2/e'0S 000°G/E 6v102 00005} vEL'0 €9
0 0 $€5'202 000005 + ¥9€'60% G8'€//'856'23 2re'sS 000°00% 0 0 GIS'6) 0G0° Ll 788°1G 000'G/E €G62°0¢2 0000S} 8€1'0 29

DNINO)ISVH 1VAOU

3 xauuy [esresdde ojwou099 AQUYM




S§9jel JunoosiIg

690°} 0052 2099} 00G9}} 22G1y'2€L0S |0009S5€ /61°06} 0S9¥EE L €100V} 005286 869'Gle 009'€LG°L €10 19
GLL8L 0052} 00L°L1 00G9} 89/8€¥522S |0009S€ €06'G6 | 0S9YEE L eLg' vyl 005°286 691°22e 009°€1G°L VAZN0) 09
veL'L 0052 €L9°/LL 00G9}} 1£610'228€S |00095€ 08/°102 0S9¥EE L 0vS'8yt 005286 ¥€8'82¢ 009°€LG°L 1610 69
891°L 0052 LyL'8l 00G9} 686/9'9€¥GS |0009S5€ €€8°202 0S9YEE L 966°2G | 005°286 669°GEC 009°€1G°L 9G1°0 8G
€0e't 0052 989'8} 00G9}} 6208.°660.S |00095€ 890'v 2 0S9¥EE L 98G°/G 005286 0/.°2ve 009°€LG°L 09}+0 /G
662’ 0052 9v2'6l 00G9} /€//°2188G |0009S€ 06022 0S9YEE L €1e'29l 005°286 €50°06¢ 009°€1G°L G910 9S
9/2't 0052 A 0059€2 16951°2/509 |00095€ S0l°/ee 0S9¥EE L €81°/91 005286 GGS'/Se 009°€+G°L 0L+0 °1°]
yIEL 0052 81¥'02 00G91} 86G1€°92vE8 |0009.LY 816'€EC 0S9Y€E L 8612/ 005°286 282'G9e 009°€1G°L G0 S
¥Se'L 0052 L€0° 1 0069} 9/G0€°992¥9 |00095€ GE6'0vC 0S9¥EE L ¥9€'LL) 005286 ove'ele 009°€LG°L 1810 €9
G6E°L 0052 299°12 00G9} ¥6¥62 76199 |00095€ $91°8v2 0S9YEE L 58928l 005°286 LE¥°18¢2 009°€1G°L 9810 2s
9eY' | 0052 cle'ee 0069} 8/€2+°08+89 |00095€ 809'GSC 0S9¥EE L 99188} 005286 088'68¢2 009'€LS°L 2610 ]
1G1'Ge K] Rerd 0052} 18622 18622 00G9} 922'0L G/eG'Gee0. |0009SE |L/2'€92 1/2'€92 059veel  |L18‘e6l 118'€61 005°286 1/5'862 115862 009°€1G°L 0 /610 0S
$25° | ¥eS‘L 0052 1292 1292 00G9} 2682, 2ee6eeeee. |0009SE  [SLLLze S/LLe 059veEl  |G29°'661 G29'66 | 005°286 $€5°20€ ¥€5°20€ 009°€1G°L 0 €020 (514
0/G'} 0.5} 0052 18E've 18E've 00G9}} 205y, 2le9ee0sy. (00095  oie'ele 0l€'62 0s9veel  |v19'soe ¥19'G0C 005286 09/'91€ 09.°9L€ 009°€+G°L 0 6020 1514
L19°1 LI9°L 0052 gll'se 2ll'se 00G9} 1619/ 6662£,£/9/. |0009S€ [069°/82 069°/82 0soveel  [esl'lie 28/'112 005°286 €92'92¢ £€92°92¢ 009°€1G°L 0 9120 VA7
G99} G99't 0052 598'Ge 598'Ge 0069} 6€0'6. 68677'6£06. (00095 |oze'96e 02€'962 0s9veel  |oct'sle 9gl'gle 005286 1G0'9€E 1G0°9€E 009°€LG°L 0 22e0 9
SLL'L SLLL 0052 €80'%S €80'%S 0059€2 LY 18 8€€€9°0Lv18 |0009G€ [0lL2'S0E 012'S0€ 0s9veetl  |089°vee 08922 005°286 2eL'ove 2eLove 009°€1G°L 220‘eve 6220 Sy
19/} 19/} 0052 \Wwi'/e \Wwi'/e 00591 | 8LLgL) Ge66'LLiekl [0009/F |99E'viE 99€'v 1€ 0soveel  |ozv'iee ozy'Lee 005286 915'9G€ 915'95€ 009°CIS‘} 0 9€2'0 144
028’ 028°L 0052 $92'82 $92'82 00591 | 69£'98 96015'89€98 |0009SE€  [/6.°CeE 16/'€2€ 0s9veel  |e9e‘see €9€'862 005°286 2le’/9¢e cle/9¢ 009°€IG‘L 0 €20 1994
¥/8') v/8°'L 0052 cli'ee cli'ee 00591 | 09688 81/65'65688 [00095€ |I1G'cee L1G'eee 0s9veel  |erg'sye €1G6'Gve 005286 822'8.¢E 82c'8.E 009°CIS‘} 0 0520 44
06} 0€6°L 0052 G86'62 G86°'62 00591 | 829°16 1G8€'82916 [0009GE  |9LS'EvE 91G'EVe 0soveel  |6/8°2Se 6/8252 005°286 G/G'68¢€ G/G'68¢€ 009°€1G} 0 1820 87
108°€€ 108°€E 00S/¢l |S88°0¢€ G88'0E 00591 | 1/E'Y6 G99¢€2'//Ev6 [0009G5€  |2z8'ese 228'€GE 059veel  |s9v'09e S9%'092 005286 292" LoV 29c oY 009°CIS‘} /59°/6€ G920 (0)4
8702 870°C 0052 118°1€ 118°1€ 00591 | 602°.6 G/€G5'802/6 |0009SE  [LEv'¥9E LEV'Y9E 0s9veel  |6/2'89¢ 6/2'892 005°286 00€‘CLy 00€‘CLYy 009°€1G} 0 €20 6€
6012 601 0052 99/°2¢ 99/°2¢ 00991 | G200k ¥018'¥2L00}L [00095€ |ose's/e 0/£'G.E 059veel  |sze'ase 82€'9/¢2 005286 669'Gey 669°Gey 009°CIG‘} 0 182°0 8¢
€L12 A% 0052 67.°€€ 67.'€€ 00591 | 62L€0l /¥S5'821E0L |0009GE  [1£9°98¢E 1£9'08¢ osoveel  |£19°v8e /19'v82 005286 0/¥'8EY 0/¥'8EY 009°€1G} 0 0620 VA
8€2'C 8€2'C 0052 L9/'vE L9/'v€ 00991} 22290} €L1v'2ec90l [0009G€ |0Ee'86€E 0€2'86€ 059veel  |ast'e6e 951'€62 005286 ¥29'1G¥ ¥29'LSv 009°CIG‘} 0 8620 9€
S0E2 50€C 0052 €89°2/ €89°2/ 0059€2 607601 /€80°60¥601 [0009SE  [9ZL°0}v 9/L°0Ly 0soveel  |166°10€ 1G6'L0E 005286 €/1°G9¥ €/1°G9y 009°€1G} £66°09% L0€°0 Ge
¥.€'2 v.€C 0052 8/8'9¢ 8/8'9¢ 00991 | 1/9'0G} 9902'2/90S} [0009.¥ |e8v'cer 28v'zey 059veel  |600°L1LE 600} € 005286 821'6LY 821 '6.LY 009°CIG‘} 0 L1€°0 e
Shi'e Shv'e 0052 ¥86°'/E ¥86°'/E 00591 | 2/0°9L1 8960'2/09}11 [0009SE  [9GL'SEV 9G1GEY 0s9veel  |eee’oee 6£€°02¢ 005286 2056 205°e6Y 009°€1G} 0 92¢°0 €e
61G'C 615C 0052 ¥21'6€ ¥21'6€ 00991} 556} ) 8652 ¥5G6LL (00095 |Liz'8ry Lie'svy 0s9veel  |ose'eee 056'62€ 005286 £0€'80S £0€'80S 009°CIG‘} 0 9€e’0 4
652 ¥65°C 0052 862 0% 862 0% 00591+ Lvl'eel G/88°0¥LEgl |0009SE  [1G9°19v /S9°19% 059veel  |8v8’6ee 818°6E€ 005°286 965°€2S 955°€2S 009°€1G'} 0 9ve’0 LE
Gey'ay Gev'Sy 00S/2L  |90S‘I¥y 905" I 00991} GE8'9g ) Zri1'seg9et [00095€  [20L°0€L'e. [20L'0EL2L [0009S5+202 |8SE 48565 |8SE'#8S'6S [000° L2 L9) [¥0E°90S'8L |¥0E'90S'82 [000°1GE'02C |8 vES 9S€°0 (0]
99/°2 99/ 0052 656°CY 656°CY 00591 | /2 LEL geVEv/2LEL |0009SE |0 0 0 0 0 0 0 0 0 0 69€°0 62
298'c 298¢ 0052 €9V vv €9V vv 00991} 698'GE} 2S¥6'8985€E1 |0009SE€ |0 0 0 0 0 0 0 0 0 0 28€°0 82
€96°C £€96°C 0052 610°9% 610°9% 00591 | 29'0v | €85€¥290v1 [0009SE |0 0 0 0 0 0 0 0 0 0 G6E°0 /2
990°¢ 990°¢ 0052 0€9°'L¥ 0€9°'L¥ 00591} PG Gy L 8012°9¥SS¥L [0009SE |0 0 0 0 0 0 0 0 0 0 601°0 92
/1€ [ZA%3 0052 ¥/0°00} ¥/0°001} 0059€2 079°0S 282£'0¥90S1 [0009SE |0 0 0 0 0 0 0 0 0 02.v€9 fora Al0] Ge
G82'c 682’ 0052 220'LS 220'LS 00991} 89802 /G65°/9¥802 [0009.% |0 0 0 0 0 0 0 0 0 0 8EY°0 e
00¥‘€ 00¥°c 0052 808°2S 808°2S 00591} 0/£°191 9689'69€191 [0009SE |0 0 0 0 0 0 0 0 0 0 €510 €2
61G'C 61G°C 00S2 959'%S 959'%S 00991} 810°/9} S¥29'/10/91 |0009SE€ |0 0 0 0 0 0 0 0 0 0 691°0 44
2r9‘e 2r9°e 0052 69595 69595 00591 | €98°2/LI Y1¥2'€982/1 [0009S€ |0 0 0 0 0 0 0 0 0 0 981°0 12
1/0'%9 1/0%9 00S/¢l  |6v5°'8S 6¥5'8S 00591} €16'8L} 6¥SY'€16821 |0009S€ |0 0 0 0 0 0 0 0 0 6¥8'€S. €050 02
L06'C 106°C 0052 865°09 865°09 00591 | G/1G8I 8G2t'G/1S81 [0009SE |0 0 0 0 0 0 0 0 0 0 0250 6}
8€0'y 8€0'y 00G. 61,29 61,29 00991} /59°16} /G9G°959161 [0009SE |0 0 0 0 0 0 0 0 0 0 8€5°0 8
6LLY 6Ly 0052 71679 71679 00591 | G9E'86 1 GS¥G¥9€861 [0009SE |0 0 0 0 0 0 0 0 0 0 /GG°0 L
G2e'y Gee'y 00G. 981°'/9 981°'/9 00591} 10€'G02 9%0€°,0€502 |0009SE€ |0 0 0 0 0 0 0 0 0 0 1250 9
LIV'Y LLV'Y 00S. SOL Lyl SOL Lyl 0059€2 €6v°2le 2090°e6vcle [0009SE |0 0 0 0 0 0 0 0 0 9£€£°G68 /650 Gt
€€9'y €€9'y 00G. CL6'LL 2L LL 00591} 9062 22e1'¥90¥62 |0009.y |0 0 0 0 0 0 0 0 0 0 8190 4t
96,V 96.Y 00S. a2 a2 00591+ 829°/2c ¥8/8°/29/22 [0009S€ |0 0 0 0 0 0 0 0 0 0 6€9°0 el
€96'% €96't 00G2 860°/LL 860°LL 00591} G65'GEC 2yS8'¥65SEC |0009SE |0 0 0 0 0 0 0 0 0 0 2990 4"
/LEL'S LEL'G 00G. 96,6/ 96,6/ 00591 | Ly8'eve L7/9°0¥8EP2 |0009GE |0 0 0 0 0 0 0 0 0 0 G890 LL
/8€°06 /8€'06 00S/¢l |685°¢8 68528 00591} G/€'2Se //60°G/€252 [0009S€ |0 0 0 0 0 0 0 0 0 8/€'€90°L 6020 (0] 8
€05°G €0S°G 00S. 087°G8 08¥°G8 00591+ 802°192 1922802192 |0009GE |0 0 0 0 0 0 0 0 0 0 Y€L0 6
969°'G 969°'G 00G. L/1'88 L/1'88 00591} 16€°0/2 ¥1G°06€0/2 [0009S€ |0 0 0 0 0 0 0 0 0 0 6S2°0 8
G68°G G68°G 00S. 895°16 895°16 00591 | €186/2 28/'cl86/c |0009SE |0 0 0 0 0 0 0 0 0 0 982°0 L
L0L9 1019 00GZ €..'16 €..'16 00991} 909'68¢2 ¥622°90968¢ [0009S€ |0 0 0 0 0 0 0 0 0 0 180 9
GlLe9 GLE9 00S. G/0'60G°} [S/0°60G°t [26920€26L) |2¥.‘66C Yv.¥y'2v/662 [0009S€ |0 0 0 0 0 0 0 0 0 0962921 280 S
9€G'9 9€5'9 006/ 0/6'/¥e'9 |0/S'/ve'9 [69.°0€269}LL [vEE'20L'E  |VEE'20L'E 00009S€ |0 0 0 0 0 0 0 0 0 0 1280 %
G9/°9 G9/°9 00S. GE2'99¥'9  [9e2'99v'9  |69/.°0€269L. |2€8°L2Y9  [2e8'ler’9 00002+. |0 0 0 0 0 0 0 0 0 0 2060 €
100, 1002 00G. $GG6°'269'9  [¥55'269'9  [692°0€269L. |96G'9¥9'9  |965°9+9°9 00002+. |0 0 0 0 0 0 0 0 0 0 ¥€6°0 @
ove'L ove'L 00S. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9960 L
00S°'L 005°L 00G/ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000°00S‘L 000'} 0
1S00 Ad [lenmdy 1S00 Ad lenjoy 1500 Ad lenjoy 1S00 Ad lenjoy 1S00 Ad lenjoy 1509 Ad lenjoy 1ojoe} Ad IeoA
018'82¥3 |62L'G1S3 LyE'9E€'€23 |891'G66'CC3 0v9°067°€23 |€08°LLE'Ge3 G¥0°G02'6.3 |22i'8€0'983 221'26.'v93 |661°228'693 9/1'625°983 [€..°8.2'V63 €€€'918°/3 |1s0D Ad [eloL
sAanins |epeo9 Buippe %S" ?
sieak oG mc_uz_oc__ ﬂwmuzﬂ_ sieak oG 2, uondo sieak oG G uondo sieak oG ON w:.M_M.:_Mxm_ sieak oG suoisuaixy sieak oG suolsuax3 sieak oG OMNM mmwm
GOUBLSIUIB J01d PUE J61d UIEW ON (pappe|Q) 131d utepy pue (pappe|D) 1a1d urepy %G'E 05-0
$1010B} Ad 1UN0DSIq
sabeweq Ad A9UYM
DNINO)SVH 1VAOU
- [ J =
3 xauuy [esresdde ojwou099 AQUYM




S§9jel JunoosiIg

Y0b'G81'63 £ee'ove’/3 sieah G A1ane | syreeq

818'8LL VY3 £58'8€0°/€3 (1eaf Jad ¢) syreeq

605'920°9/3 GG59°'//8°093 aWoou| JSHN0] 0 S50

810'626 13 120°//8'63 sieog 0} abewe(q

IEL181E3 8G6'857°23 awoou| Buiysi4

€28°20.'93 828'G55'G3 Buibpaig

nauaq Jeak 00| nauaq Jeak og
16 005/ 8909 00591 GE96Y €YG8L |00095E 02569 0G9YEE ] LLLLS 005286 1788/ 009°CLG | 2500 66
00v 00S. 0229 00S9 G/£80°/0061 |0009S€ 852 1L 0G9YEE ] 972G 005286 21808 009°CIS | €500 86
0l 005/ 9/€'9 00591 6809228161 |00095€ 60°CL 0G9vEE] 89/°¢G 005286 26828 009°€1G | G500 16
12y 005/ GES'9 0059 /€/1£°69661 |0009GE G98'v. 0G9YEE ] 2LL'SS 005286 £06'78 009°CIS | 9500 96
LS 005/ 865Cl 0059€2 £055°'89¥02 |00095€ /€797 0G9vEE] 0679 005286 920°/8 009°€1G | 1500 G6
Ty 005/ 9989 0059 81€92'25082 |0009/¥ GG9'8. 0G9YEE ] 206°LG 005286 10268 009°CIS | 6500 76
£GP 005/ 1807/ 00591 990// %0512 |00095€ 229°08 0G9vEE] 05£°6G 005286 28V 16 009°€1G | 090°0 €6
¥y 00S. cig’L 0059 £668E2r022 |00095€ /€928 0G9YEE ] ££8°09 005286 L1L°E6 009°CIS | 2900 26
9/¥ 00S/ ¥6€°/ 00591 896v7'€6G22 |00095€ £0.%8 0G9vEE ] $GE29 005286 090°96 009°€1G | £90°0 16
v62'8 00S.2} 8.5, 0059 26582'8GLEZ |00095E 12898 0G9YEE] €16'€9 005286 29786 009°CIS | G900 06
005 005/ 89/°/ 00591 /0E¥2’/€/E2 [0009G€ 16688 0G9vEE ] 11669 005286 £26°00 | 009°€1G | 2900 68
€15 00S. 296°L 0059t ¥1%.9°0SE¥2 |0009GE 912'16 0G9YEE ] 671°/9 005286 vy 0t 009°CIS | 890°0 88
G2S 00S/ 1918 00591 I¥6'866v2  |0009SE /67°€6 0G9vEE] /2889 005286 €€0°90 | 009°€1G | 000 /8
625 00S. G9E'g 0059t 2SY 1729552 |0009S€ 7£8°G6 0G9YEE ] 875°0L 005286 £89°80 | 009°CIS | 2L00 98
2GS 005/ 90v' L1 0059€2 687/% 10292 |00095€ 0£2'86 0G9vEE] 2IeeL 005286 00V L LI 009°€1G | ¥20°0 G8
995 00S. 68,9 0059 £5892'6065€ |0009/¥ 989°001 (eI 6LLPL 005286 G8LVLE 009°CIS | G/0°0 78
085 005/ 8006 00591 GS¥26'/25/2 |00095€ €02°¢01 0G9vEE ] 2/6'GL 005286 0v0°LLE 009°€1G | 12070 €8
¥65 00S. ¥£2°6 0059t /922191282 |0009GE €8/°G01 0G9YEE ] 2L8'LL 005286 9966} | 009°CIS | 6070 28
609 005/ ¥97°6 00591 €/525 12682 |00095€ /2%'801 0G9vEE] 6186/ 005286 G96°22 | 009°€1G | 180°0 18
L1901 [00S/2)k 10,6 0059 88€95 77962 |00095E 8CLLLL 0G9YEE ] 718°18 005286 6£0°92 | 009°CIS | £80°0 08
0v9 005/ ¥v6'6 00591 /6//9°G8E0€ [0009G€ 916°CLl 0G9vEE ] 658°¢8 005286 06162} 009°€1G | G800 6.
969 00S. 26101 0059t 2661E°SYLLE |0009SE ¥92°91 1 0G9YEE ] 956'G8 005286 02y eel 009°CIS | 2800 8.
€/9 00S/ /v¥°01 00591 26256'€261€ |00095€ €896 | 0G9vEE] G01'88 005286 1€/°GEL 009°€1G | 060°0 1L
689 005/ 800} 0059 ¥/150'22/2€ |0009GE 9/9221 0G9YEE ] £0€°06 005286 Y216k 009°CIS I 2600 9./
10/ 00S/ 28222 0059€2 ¥0€0°0¥SEE [0009G€ 2vl'sel 0G9vEE] 59526 005286 2092y | 009°€1G | ¥60°0 G/
82. 00S. GOSL 1 0059t 28z 1619y |0009LY GIG'621 0G9YEE ] 2ve'S6 005286 088°9v | 009°CIS | 16070 v
0G/ 005/ e 00591 1£G69°2855E |00095E 00¥'€E 0G9vEE] 202'86 005286 982°1G | 009°€1G | 0010 €L
2Ll 005/ 766" L1 0059t /19/1°0S99€ [0009G€ 20V LEL 0G9YEE ] 8v1'101 005286 GZ8'SG 009°CIS | €010 2L
G6/ 005/ €582t 00591 9v189'6v//E |00095€ ¥2S Lyl 0G9vEE €81 701 005286 00509} 009°€1G | 9010 L
GZ6'CL  |00S/2l ¥2LC) 0059 61212888 |0009SE 0LL°Gv 1 0G9YEE ] 80€°L01 005286 GLE'SL 009°CIS | 6010 0L
vv8 005/ 901°cl 00591 90/£9'8700¥ |00095€ €1°0G1 0G9vEE ] /25011 005286 v/2°0L1 009°€1G | 2Lo 69
698 00S. 667°CL 0059t /1960052y |0009GE LY9VGL 0G9YEE ] eY8CLL 005286 28E'SLI 009°CIS | 9110 89
G68 00S/ ¥06°C1 00591 G0665 /82y |00095€ /82°6G 1 0G9vEE] AT 005286 ¥v9'08 1 009°€1G | 6LL°0 /9
226 005/ 128V 0059 €0/22°29/EY |0009SE G90'¥9L 0G9YEE ] 9/.°021 005286 £90°981 009°CIS | €210 99
0G6 005/ G6'62 0059€2 ¥8€60°G/0GF [0009G€ /86891 0G9YEE ] 00¥'v2 005286 SYO'L6 I 009°€1G | 1210 g9
8.6 00S. €61°Gl 0059 90¥10°22029 |0009.¥ G0 VL1 0G9YEE ] 2c1'821 005286 v6E°L61 009°CIS | 0€1'0 79
/00°L 005/ 679Gl 00591 G0/91°028/¥ |00095€ 6/2°6/1 0G9vEE ] 9/6°1E1 005286 91£°€02 009°€1G | €10 €9
8E0° L 005/ 8LL9L 0059t 902/ %526v |00095€ /G9V81 0G9YEE ] GE6'GE L 005286 917°602 009°CIS | 8c1°0 29

DNINO)ISVH 1VAOU

3 xauuy [esresdde ojwou099 AQUYM




ooo

miy Ju]

ooo
ROYAL HASKONING

Appendix C

Cost Breakdowns






ooo

- O0en

ooo
ROYAL HASKONING

COST BREAKDOWNS

Pre-amble

To inform the economic appraisal of the potential management options, outline estimates of
scheme costs have been performed. The estimates have largely been based on the use of
Spon’s Civil Engineering and Highway Works Price Book 2008. Due to the particularly
specialist nature of the works envisaged as part of the various options, some specific inputs
have also been made from other sources, including:

e Activity schedules from recently completed coastal defence and pier refurbishment
schemes in the north east, including rock revetments at Lynemouth
(Northumberland) and Trow Quarry (South Shields, Tyne and Wear) and pier
refurbishment at Roker Pier (Tyne and Wear) — this was used as a ‘benchmarking’
exercise;

o Discussions with Carillion regarding repointing and rock revetment construction
costs;

e Discussions with Easipoint regarding restoration mortar costs, noting the historic
attributes of the main piers and the need for underwater works on parts of the
structures;

e Discussions with Cemex regarding concrete costs;
e Discussions with Keller Ground Engineering regarding grouting costs; and

o Discussions with Briggs Marine regarding costs for rock delivery and use of jack-up
barges.

These sources have been used to develop outline scheme construction costings, based on
certain coarse assumptions regarding some aspects at this stage, for various options. A
60% optimism bias has then been added to the estimated scheme construction costs.

The following components have contributed to the overall cost estimates:

Outline scheme construction costs;

Optimism bias @ 60% of outline scheme construction costs;

Design and supervision costs @ 20% of outline scheme construction costs;
Site Investigation costs @ 5% of outline scheme construction costs; and

Scarborough Borough Council staff costs @ 5% of outline scheme construction
costs.

A summary of the costings for various options (and associated works implementation
methods) is provided in the following table, with a more detailed breakdown for each on
the relevant accompanying sheet.
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Summary of Scheme Costings

Option Works Implementation Methods Location | Reference | Cost (EM)
_ | Pointing Main Piers Sheet 1 2.7
g’ E Pointing & grouting Main Piers Sheet 2 3.3
@ g Pointing, grouting & partial sheet pile toe
55 .© | protection to worst affected lengths (circa Main Piers Sheet 3 6.9
> 5 | 75min total)
'-g S | Outer protective shell Main Piers Sheet 4 32.6
(@) .
= = | sheet piling and concrete fil Pier Sheet 5 10.9
0 @ Extensions
c 5 P
2 G | Pointing, grouting & partial sheet pile toe Malgnlzlers Sheet 3 +
8— 2 | protection to main piers and sheet piling . 17.8
&7 . . X Pier Sheet 5
and concrete fill around pier extensions. .
Extensions
Raise defence with crest wall (small) Main Piers Sheet 6 0.6
" Raise defence with crest wall (large) Main Piers Sheet 7 5.3
@ , — :
< Raise defen.ce by raising entire crest by Main Piers Sheet 8 25
g 0.3m (sustained level of performance)
S ; — :
= Raise Qefence by raising entire crest by Main Piers Sheet 9 97
»n > | 5.0m (improved level of performance)
E’ 5 Main Piers
= Qo
R2INT) ; and
" Rock revetment (full height) Pier Sheet 10 23.5
>E Extensions
'-g 2 Main Piers
? ﬁ.'_i Rock revetment (half height) g?edr Sheet 11 5.5
(o]
S Extensions
= Main Piers
o Rock revetment (quarter height) ginedr Sheet 12 15
Extensions
Pointing, grouting & sheet pile toe Main Piers Sheet 3 +
o S protection to main piers, sheet piling & fill and
20 . . ) . . Sheet 5 + 23.1
=B to pier extensions, with crest wall on main Pier Sheet 7
2 2 %\ pier (large) Extensions
'-'>{8 G Pointing, groutin_g &.sheet pile toe . Main Piers Sheet 3 +
= £ £ | protection to main piers, sheet piling & fill and Sheet 5 + 275
S © o | to pier extensions, with raise entire crest Pier :
2|, S . Sheet 9
? o O (improved level) on main pier Extensions
'\ Q) . . . .
= - | Pointing, grouting & sheet pile toe I
.5 § S | protection to main piers, sheet piling & fill Malgnlzlers Sheet 3 +
o 2 0 pier extensions, with half height roc . eet5 + .
a2 to pi tensi ith half height rock Pier Sheet 5 23.3
O % revetment on main piers and pier . Sheet 11
Extensions

extensions
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Pre-amble

The Whitby Coastal Strategy was accompanied by Environmental Studies in an
appendix. This document has been reviewed as part of the present study and used
to inform the environmental appraisal associated with the management options. In
addition, the review has highlighted some aspects that will need to be considered
further as part of an Environmental Impact Assessment accompanying any planning
application associated with a preferred scheme. This information is presented in this
Appendix.

Specific Comments

The report correctly identifies the designated sites for nature conservation and
heritage and provides copies of their citations in the appendices.

Section 3 Planning and Environmental Policies needs updating as many of the old
PPG guidance notes have been superseded by more recent PPS guidance since
2002. In addition, future work associated with the EIA will need to check the 1999
Scarborough Local Plan for Policies that are no longer active or have been included
in others. Under the provisions of the Planning and Compulsory Purchase Act 2004,
a number of policies in the Local Plan expired on 27th September 2007. Similarly, a
check should be made of the SMP2, LEAP and heritage coast strategy.

Section 4 Architecture and Historic Heritage provides a detailed summary of the key
features between Sandsend to Abbey Cliff. Information on defences from WW1 and
WW?2 to be found along the shore is not to the same level of detail — a point noted by
English Heritage in its response of 26 September 2001.

Section 6 Ecology. A brief summary of the key features of the geological SSSI could
be included in this section. The national importance of the SSSI is underplayed in
comparison to the SINC on page 19. The ecology of the harbour area is summarised
from the SMP; however, it should be updated to recognise the Water Framework
Directive, the significance of water quality, effects upon it and current or proposed
water quality management. The River Esk is noted particularly for its generally good
water quality and salmonid fisheries and the report acknowledges the conservation
importance of salmon, and how the scheme should not adversely affect salmon
habitats and behaviour. Other migratory species including European eels, river and
sea lampreys should be included.

Although the area is not designated as a SPA or SSSI for bird interest features, birds
of national significance such as turnstone and sandpipers are mentioned. The
diversity of feeding, roosting (and potentially, breeding) habitats along this stretch of
coast is high and the potential disturbance of birds either during the overwinter period
or during the breeding season should be recognised in any subsequent EIA together
with proposed mitigation or compensation where applicable.

Reference to Biodiversity policy will need to be updated since the UK Action Plan of
1984. The UK Biodiversity Action Plan (UK BAP) is the UK Government's response
to the Convention on Biological Diversity signed in 1992. It describes the UK's
biological resources, commits a detailed plan for the protection of these resources,
provides major reviews of the Priority Species and Habitats together with the targets
for those priorities.

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
Final Report D1 April 2009
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Section 7 Geology. The report only provides a brief summary of geological features.
Further detail is provided in Appendix Report Volume Ill. The palaeontological
significance of the cliff below the Abbey and the wave cut platform below is therefore
not fully recognised. Some detail form the citation (Appendix A) should have been
included in the main text. This subject area will require further investigation and
assessment in an EIA as one of the proposed options will impact both directly and
indirectly upon them.

Section 9 Social and Economic. The harbour provides the base for long established
coastal fisheries (primarily shellfish inc. crab, lobster, prawns) and maritime coastal
and Baltic trade in general cargoes (see Section 9 Social and Economic). Together
with tourism and recreation, fisheries and sea trade provide the main components of
the town’s economy.

Data on tourism and employment are outdated. Data relating to the fishing industry
and maritime trade are also out of date and need review; however, it is unlikely that
changes to these sources of income and employment since 1998/1999 will have
made a significant difference to the town’s overall prosperity during that period - it is
likely that tourism, recreation and the establishment of new business ventures will
have compensated for any loss. Nevertheless, the importance of fisheries and
maritime trade to the town cannot be underestimated and any scheme that could
affect navigation or fisheries should be considered against these factors. Habitat
loss, disturbance, changes to water quality, and sediment transport on, and in the
vicinity of, any fishery will most likely receive an emotive response.

Section 10 Conclusions. The report recognised the importance of the landscape
guality of the coast, but underplays the significance of nature conservation. This is
unfortunate. It is because of conservation and careful control of planning and
development that the landscape plays such an important role in the character and
prosperity of the coast between Whitby and Sandsend. Mention of a tidal barrier
having no effect on the ecology of the harbour is alarming.

To focus on nature conservation and earth science heritage issues, five principal
points are highlighted:

e Potential for disturbance to marine ecology (inc. fisheries and migratory
species of conservation importance) via noise, water quality, and changes to
sediment transport/geomorpohology.

e Potential for socio-economic effects on fisheries, tourism and maritime trade
(inc. potential for effects to safety of navigation).

e Potential for disturbance to roosting and feeding bird species (especially
summer and winter migrants). It is considered unlikely that breeding birds
could be affected.

o Potential impacts from rock placement across the foreshore to both the
immediate west (amenity) and immediate east (geological designations) of
the harbour structures.

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
Final Report D2 April 2009
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e As discussed, incorporation of the Water Framework Directive re: inshore and
river water quality should be made in line with the review of planning policy
and legislation (and socio-economic update).

Environmental Scoping — in terms of the usefulness of the report as a basis for the
production of an environmental scoping report, it does provide some useful
information; however, many of the data (and reference to policies/guidance etc.) are
now out of date.

Whitby Strategy Further Investigations 9T0429/R01/303294/Newc
Final Report D3 April 2009
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Date: 17 February 2009
Ourref: NZ91 SR2G
Your ref: Whitby coastal strategy

ENGLAND

Stewart Rowe Se,”vesrisitl s
Scarborough Borough Council Hg's”i gstoy;]
Town Hall York
St Nicholas Street e et e e et Y010 5ZQ
Scarborough n E@ o “V/ { D)
North Yorkshire =R 2 giggi ggggg
YO11 2HG 19 FEB 00

ENG- \_ CBL

Eﬂh--—ﬂd’ﬂ =

Dear Stewart

Whitby Coastal Strategy
Impacts on Whitby — Saltwick SSSI

This advice is a response to the information provided in the document "'Whitby Coastal Strategy-
Further Investigations at Whitby Harbour’ (Royal Haskoning Jan 2009). Our understanding is that
there is a possibility that a rock revetment will be placed against the outer faces of the East Pier
and extension which would cover a strip of the Whitby — Saltwick SSSI between 5m and 10m wide
at the extreme northern end of the SSSI. Scarborough Borough Council has requested advice
about the potential impacts this would have on the SSSI features and procedures with respect to
SSSis.

The features of the SSSI are:

° Vertebrate palaeontology, in particular Jurassic and Cretaceous reptilia (fossil reptile
sites)

o Palaeobotany, in particular exposures of the plant fossil beds from the middle Jurassic.

o Stratigraphy, important exposures of the Lower Jurassic (Toarcian) Whitby Mudstone
Formation.

A rock revetment placed against the East Pier and extension would have minimal impact on the
coastal processes which are required to maintain rock exposures on the cliff faces in the SSSI.
There would also be no impact on the majority of the SSSI to the south of the pier area with
respect to concealment of features. We understand that there is unlikely to be excavation required
before the rock revetment is installed. We are unaware of any geological features in the area
adjacent to the East Pier that are not present in other parts of the site. However, there is a small
risk that the rock revetment could conceal a feature (eg fossil bed). We therefore advise that the
area should be checked by a geological consultant (and the results discussed with Natural
England) before plans for a rock revetment are finalised.

This advice is based on current information, once the preferred scheme has been finalised, we will
be providing our statutory advice on the Environmental Impact Assessment. If any aspects of the
preferred scheme will impact on the SSSI, Scarborough Borough Council should give Notice to



Natural England under the Wildlife and Countryside Act 1981 (as amended). Details of the
assenting procedure are laid out on Natural England’s website.

www.naturalengland/ information for SSSI owner and occupiers/ duties of public bodies to
conserve and enhance SSSis.

| trust that the above is of use.
Yours sincerely

; )
Qj LAAY Fo.
Susan Wilson

Conservation Adviser
Susan.wilson@naturalengland.org.uk
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Mr Stewart Rowe Direct Dial: 01904 601973
Scarborough Borough Council Direct Fax: 01904 601999
Town Hall

St. Nicholas Street

SCARBOROUGH

North Yorkshire

YO11 2HG Our ref: PA00009723

Your ref: SR/AJR 19/7/14i
23 March 2009

Dear Mr Rowe
Request for Pre-application Advice

WHITBY COASTAL STRATEGY AT WHITBY HARBOUR, WEST & EAST PIERS,
WHITBY, SCARBOROUGH, NORTH YORKSHIRE

Thank you for consulting English Heritage on ‘Whitby Coastal Strategy: Further
investigations at Whitby Harbour, draft report’, dated January 2009. Thank you also
for your e-mail dated 3" February 2009. We welcome the opportunity for pre-
application discussion on this important case. Please accept my most sincere
apology for nct responding sooner.

Whitby’s historic east and west piers date back to medieval times in their origins with
much of their present fabric dating to the 18" century and early 19" century. The
date of the pier extensions is given in the present report as 1908-14. They are listed
Grade I, along with their lighthouses (dated 1854 and 1831 respectively). They lie
within Whitby's Conservation Area and are prominent features within it, with views
towards them from rmany angles (as well as views from them). It is our understanding
that they are owned by Scarborough Borough Council.

‘Whitby Coastal Strategy: Further investigations at Whitby Harbour, draft report’ is a
complex document with numerous options. It is our understanding that Option 7 is
preferred, which includes a combination of Options 5 and 6 - i.e. repairs and
improvement of the present structural condition of the main piers and pier extensions
and madification of the-exiting structures to improve their present defence

aerlogy 37 TANNER ROW YORK YO1 6WP
%m\ Telephone 01904 601901 Facsimile 01904 601999
g pp www.english-heritage.org.uk

English Heritage is subject to the Freedom of Information Act. All information held by the organisation will be accessible in
response to a Freedom of Information request, unless one of the exemptions in the Act applies.

English Heritage will use the information provided by you to evaluate any applications you make for statutory or quasi-statutory
consent, or for grant or other funding. Information provided by you and any information obtained from other sources will be
retained in all cases in hard copy form and/or on computer for administration purposes and future consideration where
applicable.
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performance.

English Heritage supports the principle of repairing and extending the life of the
existing historic piers. At this stage we should confirm that we would not favour
Option 1 (‘do nothing’) nor Options 8, 9 and 10 (which involve the removal of the
piers). We would also have concerns about the truncation of the piers as shown in
Option 4.

We also recognise that some improvement to the performance of the piers is likely to
be reasonably necessary, given their strategic importance as part of Whitby’s flood
defence system. We note that various methods of performance improvement are
given within Options 5, 6 and 7, some of which are more sympathetic to the retention
of the historic fabric and visual appearance of the piers than others. (The suggestions
in Options 6 and 7 of adding a crest or a wave wall to the pier(s) - or indeed raising
the height of the pier(s) themselves in Option 6 - are likely to be damaging to the
historic and architectural integrity of the piers.)

We would wish to consider in more detail the visual impact of the various sheet piling
options. We note that rock revetments are among the preferred options and we
would like to learn more about the visual impact these might have on the piers and
the surrounding environment. We note the recommendation (page 123) for more
detailed modelling to be done to test the overtopping performance of the different
implementation methods, in order to inform detailed design. We presume that
lessons learnt during the repair and improvement of the Grade Il listed pier at
Scarborough have been fed into the proposals, but we would welcome confirmation
of this.

We recognise the need to take action in relation to the piers in order to ensure their
continued survival and indeed the survival of parts of the historic town of Whitby
itself. We would wish to see this done in a way which minimises as far as reasonably
possible the visual impact of the proposed changes upon the piers and their
extensions and upon Whitby and its Conservation Area.

| would like the opportunity to meet with you on site to discuss the nature of the
problems and the proposed solutions in more detail. | suggest it would be useful if
your Council’'s Conservation Officer, Chris Hall, was also able to attend. Please
contact me either by e-mail or by phone to organise this, if you agree. With best
wishes.

k0o, 5 37 TANNER ROW YORK YO1 6WP
‘3:%{ Telephone 01904 601901 Facsimile 01904 601999
g www.english-heritage.org. uk

English Heritage Is subject to the Freedom of Information Act. All information held by the organisation will be accessible in
response to a Freedom of Information request, unless one of the exemptions in the Act applies.

English Heritage will use the information provided by you to evaluate any applications you make for statutory or quasi-statutory
consent, or for grant or other funding. Information provided by you and any information obtained from other sources will be
retained in all cases in hard copy form and/or on computer for administration purposes and future consideration where
applicable.
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Yours sincerely
!/ : // L 7 7

\ 7 (. F A
F {, g

Diane Green

Historic Buildings Inspector

E-mail: diane.green@english-heritage.org.uk

cc Chris Hall, Scarborough Borough Council

37 TANNER ROW YORK YO1 6WP

N o
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English Heritage is subject to the Freedom of Information Act. All information held by the organisation will be accessible in
response to a Freedom of Information request, unless one of the exemptions in the Act applies.
English Heritage will use the information provided by you to evaluate any applications you make for statutory or quasi-statutory
consent, or for grant or other funding. Information provided by you and any information obtained from other sources will be
retained in all cases in hard copy form and/or on computer for administration purposes and future consideration where

applicable.
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Whitby Harbour
Surveys & Investigations

February 2009 ROYAL HASKONING

A great place to live, work & play



Background

The Whitby Coastal Strategy was completed in July 2002.

It covered the coastline from

Sandsend to Abbey Cliff and the lower reaches of the River Esk estuary.

The Strategy recognised the critical importance of the Whitby Harbour structures to:
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providing a coastal defence to the town of Whitby against coastal erosion;
reducing tidal flood risk along the lower reaches of the River Esk estuary;
providing navigational shelter to vessels during storms;

retaining beaches along Whitby Sands and Upgang Beach;

enabling important economic activities such as tourism, fishing, and the marina.

One of the most significant
findings of the Strategy was
the identification of the poor
condition and performance
of the Whitby Harbour struc-
tures.

The Strategy made recom-
mendations for a major
scheme of investment to the
structures to significantly
improve the wave protection
and flood defence perform-
ance of the harbour.

It also recommended further
investigations at Whitby
Harbour to fully characterise
the extent and nature of the

structural problems. This information also helps define the engineering works required and

the costs and timescales for their implementation.

The further investigations on the Whitby Harbour structures have now been undertaken and
findings have been used to re-evaluate assessments of their condition and proposed ways
forward with a major scheme to improve their condition and performance.




Further Investigations of Structural Condition

A comprehensive series of surveys and physical investigations was designed and under-
taken between February and October 2008. This included:

Topographic, digital measured and photographic surveys;
Dive survey and visual inspections;

Ground probing radar and microgravity surveys;

Ground investigation; and

o Hydrographic, geophysical and seismic surveys.

Dive Survey

Topographic Survey

West pier chainage 0 - 2

Hydrographic Survey

West pier chainage 0 - 2




Further Investigations of Defence Performance

A series of modelling and assessment investigations was designed and undertaken through-
out 2008. These have improved understanding of the present-day coastal processes in the
vicinity of Whitby Harbour. The vulnerability of the structures to failure has also been as-
sessed, along with the implications of different management options on the coastal proc-
esses. This included:

. Wave and water level modelling;

. Beach behaviour analysis;

. Wave overtopping assessments; and

. Flood level assessments along the lower reaches of the River Esk estuary.
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Overview Assessment of Existing Structures
From the further surveys and investigations, the following conclusions have been made:

Main West Pier

The overall condition is poor, with movement of sandstone blocks, opening of joints, scour at
sea bed level, cracking and chipping of blocks, and voiding behind facing blocks. Overtopping
discharges are in excess of target thresholds for serviceability and will worsen over time due to
sea level rise.

West Pier Extension

The overall condition is poor, with opening of concrete joints and extensive voiding in the pro-
tective steel sheet piling. Overtopping discharges are likely to be in excess of target thresholds
for avoidance of structural damage.

East Pier

The overall condition is poor, with cracking, chipping, displacement and settlement of sand-
stone blocks, opening of joints, and voids behind facing blocks. There is evidence of the onset
of corrosion to sections of protective sheet piling. There is also a series of three hollows in the
sea bed adjacent to the pier. Overtopping discharges are in excess of target thresholds for ser-
viceability and are greatest at the landward end of the pier. Overtopping will worsen over time
due to sea level rise.

East Pier Extension

The overall condition is very poor, with a major void at the south-east corner that results in an
entire section of concrete visible above water being suspended via a cantilevering action from
the rest of the structure. In addition, there are numerous voids in the sheet piles caused
through corrosion of the steel and loss of backing concrete. Overtopping discharges are great
along this structure and well in excess of target thresholds for avoidance of structural damage.

Summary
The present investigations have highlighted that the existing piers are in poor condition and that
the landward end of the East Pier Extension particularly is at risk in the short term.




The management options that have been considered for Whitby Harbour are:

Option |Description

Do Nothing — the ‘walk-away’ base case against which other options are com-

1 pared.
2 Do Minimum — continue with present practice involving modest reactive mainte-
nance, primarily for reasons of harbour operations and health and safety.
3 Advance the Line — protect the existing harbour structures through construction of
a new structure(s) to seaward.
4 Managed Realignment — changes in harbour plan form alignment to reduce expo-
sure.
5 |Modify existing structures to improve present structural condition.
8 6 Modify existing structures to improve present defence performance
gb (especially with respect to overtopping discharges).
?, 7 Modify existing structures to improve present structural condition and present de-
::': fence performance.
3
Q 3 Managed Removal — removal of harbour structures and management of flood and
erosion risk through other means.
9 Managed Relocation of vulnerable assets — relocation of properties, businesses,
infrastructure and other assets at risk of erosion and flooding.
10 Demolish and Rebuild — the existing piers and extensions would be demolished
and rebuilt on their existing alignment.

OPTION 7 OPTION 7B

Cross-Sections ) Cross-Sections
v t

OPTION 6 — Improve Performance
; ‘ through providing Rock Revetment




Preferred Approach
Following an assessment of the management options against technical, economic and envi-
ronmental criteria, a preferred approach has been identified involving:

o Pointing, grouting and partial sheet pile protection to the main piers;

J Sheet piling and concrete fill to the pier extensions;

o Rock armour revetment to the seaward side of the main piers and extensions, with the
possible use of a wave return wall along the crest of the West Pier as an alternative to
rock armour depending on feedback from public consultation and discussion with regula-
tory bodies.

Next Steps

Consultation with the public and with the regulatory bodies is now being undertaken. This is a
very important stage in the process towards designing and delivering a solution to the prob-
lems at Whitby Harbour that provides the greatest benefit to the town whilst minimising any
potential adverse impacts.

Feedback
We welcome your views on the scheme proposals. Please use the Feedback Form provided in
our leaflet. For further information on the project you can also contact:

Stewart Rowe

Principal Coastal Officer
Projects and Procurement Unit
Scarborough Borough Council

tel. (01723) 232444

fax. (01723) 503826

stewart.rowe@scarborough.gov.uk
www.scarborough.gov.uk




Feedback

We welcome your views on the scheme proposals. Please forward this feedback form to:
Stewart Rowe, Principal Coastal Officer, Projects and Procurement Unit,

Scarborough Borough Council, Town Hall, St Nicholas Street, Scarborough, YO11 2HG.

Name: Organisation (if relevant):
Address:
Tel.: e-mail:

Q1. Have you found the consultation processes informative?
Yes [ Abit [ No []

Q2. What more information would you like?

Q3. Do you understand the thinking behind the preferred approaches?
Yes [ Abit [l No [l

Q4. What is unclear to you?

Continued overleaf



Q5. Do you agree that the proposed approaches are the best way forward?
Yes [ Mostly [ No []

Q6. What reservations or concerns do you have?

Q7. What alternative approaches can you think of that would overcome your
reservations or concerns?

Q8. Would you like to remain informed during the next stages of this project?

Yes [ No [

Q9. Do you have any other comments?

Thank you for your input



ROYAL HASKONING
A great place to live, work & play
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Appendix J

Implementation
Programme



Whitby Coastal Strategy: Further Investigations - Implementation Programme

ID Task Name Duration Start ‘ Finish 2009 010 11 2012 13 14 2015
tr [te Jtr Jte [te [tr [tr [tr [tr [tr Jtr [tr [tr [te Jtr [te [tr [tr [tr [tr [tr [tr Jte [tr [tr [tr [tr [tr
0 | Whitby Coastal Strategy: Further Investigations 1560 days Mon 01/06/09 Fri 14/08/15
1
2 Detailed Design of East Pier Extension (EPE) Urgent Works 27 wks Mon 01/06/09 Fri 04/12/09 -
3 EPE Urgent Works Procurement 10 wks Mon 07/12/09 Fri 12/02/10 . !
4 EPE Urgent Works Mobilisation 4 wks Mon 01/03/10 Fri 26/03/10 I
5
6 EPE UrgentConstruction Works 102 days Mon 19/04/10 Tue 07/09/10
7 Site Mobilisation 15 days Mon 19/04/10 Fri 07/05/10 Hl
8 Pre-excavation 6 days Mon 10/05/10 Mon 17/05/10 g
9 Sheet Piling 20 days Tue 18/05/10 Mon 14/06/10 l
10 Grouting to Pre-bores 15 days Tue 15/06/10 Mon 05/07/10 E
11 Anchors 6 days Tue 06/07/10 Tue 13/07/10 E
12 Concrete Filling 30 days Wed 14/07/10 Tue 24/08/10 !
13 Demobilisation 10 days Wed 25/08/10 Tue 07/09/10 B
14
15 NRG Approval Process and Funding Application 16 wks Mon 01/06/09 Fri 18/09/09
16 Detailed Design of Improvement Works to All Piers 62 wks Mon 21/09/09 Fri26/11/10
17 Construction Works Procurement 12 wks Mon 29/11/10 Fri 18/02/11
18 Construction Works Mobilisation 30 days Mon 21/02/11 Fri 01/04/11
19
20 Construction Works to All Piers 1080 days Mon 04/04/11 Fri 14/08/15
21 Site Mobilisation 30 days Mon 04/04/11 Fri 13/05/11
22 East Main Pier 180 days Mon 16/05/11 Fri 03/02/12
23 Pointing 140 days Mon 16/05/11 Fri 25/11/11
24 Grouting 50 days Mon 03/10/11 Fri 09/12/11 E :
25 Pre-excavation 1wk Mon 12/12/11 Fri16/12/11
26 Sheet Piling 2 wks Mon 02/01/12 Fri13/01/12
27 Grouting to Pre-bores 1 wk Mon 16/01/12 Fri 20/01/12
28 Concrete Filling 2 wks Mon 23/01/12 Fri 03/02/12
29 West Main Pier 180 days Mon 06/02/12 Fri 19/10/12
30 Pointing 140 days Mon 06/02/12 Fri 24/08/12
31 Grouting 50 days Mon 02/07/12 Fri 07/09/12
32 Pre-excavation 1wk Mon 10/09/12 Fri 14/09/12
33 Sheet Piling 2 wks Mon 17/09/12 Fri 28/09/12
34 Grouting to Pre-bores 1 wk Mon 01/10/12 Fri 05/10/12
35 Concrete Filling 2 wks Mon 08/10/12 Fri19/10/12
36 West Pier Extension 136 days Mon 01/04/13 Mon 14/10/13
37 Pre-excavation 21 days Mon 01/04/13 Mon 06/05/13
38 Sheet Piling 58 days Mon 08/04/13 Wed 03/07/13
39 Grouting to Pre-bores 21 days Wed 12/06/13 Wed 10/07/13
40 Anchors 47 days Tue 14/05/13 Wed 17/07/13
41 Concrete Filling 84 days Wed 19/06/13 Mon 14/10/13
42 East Pier Extension 125 days Mon 31/03/14 Fri 26/09/14 ‘H
43 Pre-excavation 21 days Mon 31/03/14 Mon 05/05/14 {E]
44 Sheet Piling 52 days Mon 14/04/14 Tue 24/06/14 !
45 Grouting to Pre-bores 18 days Fri 06/06/14 Tue 01/07/14 ‘
46 Anchors 42 days Mon 12/05/14 Tue 08/07/14 ;
47 Concrete Filling 76 days Fri 13/06/14 Fri 26/09/14
48 Rock Revetment Works 570 days Mon 01/04/13 Fri 24/07/15
49 Main Piers 55 days Mon 01/04/13 Fri 21/06/13
50 Pier Extensions 155 days Mon 31/03/14 Fri 24/07/15
51 Site Demobilisation 15 days Mon 27/07/15 Fri 14/08/15
Task Milestone ‘ External Tasks |:|
Braotjee‘:c%:u\g?i:?g‘t%%astal Strategy: Furt Split e Summary ﬁ External Milestone ‘
Progress I Project Summary ﬁ Deadline @
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