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Figure 23
West face Panel 2 — Panel 3

Again rust spots can be seen in the panels adjacent to the joint and spalling to the
horizontal and vertical construction joints.

Figure 24
West face Panel 3 — Panel 4

The construction joints appear to have opened at the third joint with rust stains
emanating from the reinforcement within the joint. A crack can clearly be seen at the
top left of the joint.
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DISCUSSION ON FINDINGS

At the landward end of the structure, there are clear signs that two construction joints
nearest the pier end have opened by up to 5.5 mm. this joints were widest at the top
concrete surface and narrowed as they descended down the sides of the pier,
although marine life may have covered any cracks at the base. The second joint
showed the greatest evidence of movement. The third joint also showed some
evidence of movement at the surface.

There was also evidence at the base first joint on the east side that a stepped crack
has formed away from the main line of the construction joint. The joint was also noted
to have spalled edges and a series of rust spots, which we consider are signs of
corroding reinforcement exposed by the spalling action. This is based on the regular
spacing along the crack.

It is considered that evidence from the first two joints shows that the rear portion of the
structure is cantilevering from the main body of the pier. This is shown by the opening
of joints in the top of the structure where it would be under tension and narrowing of
joints in the base where it would act in compression. The stepped crack at the base of
the east side potentially shows that the concrete may be unable to cope with the
compression exerted on it by the cantilevering section. It is thought that the
overhanging section is probably relying on any reinforcement that may have been used
in the repair works in combination with skeletal support from the piles below and
tensile strength from the timber gantry above. This is considered fairly incredible
considering that this support system is probably carrying in the order of 1000 tonnes of
concrete structure from the overhang.

Overall, the structural inspection identified that defects were occurring probably due to
the failure/loss of the sheet pile toe. This has then lead to scouring of the founding fill
material below the concrete structure body. It is considered that the worst affected
area is the landward end of the east pier extension where the structure is notably
hanging from the main body. This area is deteriorating due to the continual scour and
increasing stress on the concrete body, which will collapse in the future if left. No
certainty can be provided as to a timescale on when this may occur, as it is dependent
upon storm frequency and severity.

It is considered that urgent action is required to repair the damage around the scour
hole and lose of sheet piles at the landward end. If no work is undertaken, then the end
of the structure will collapse exposing the core of the structure and he East Main Pier
to sea conditions. This in-action would increase the cost of repair works to the
structures, particularly the East Pier extension.
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CONCLUSION & RECOMMENDATIONS

A structural inspection of the east pier extension structure at Whitby harbour was
requested after the discovery of an 8m long by 2m high by 5 m deep scour hole to the
base of the structure. The scour hole was located at the landward end of the pier
extension adjacent to the remains of the central supporting pillar for original link
bridge. The structural inspection was undertaken in October 2008 from the top of the
deck and from water level by boat.

The survey noted that construction joints had opened at the deck level, so acting in
tension and were narrower at the base indicating compression. This confirms that the
structure is under stress. A significant number of other defects were also noted to the
concrete structure, adding to the instable condition from the scour hole. Thus, it can be
concluded that the structure is in a state of distress and mostly likely to collapse at the
landward end in the short term, unless further action is undertaken.
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COST BREAKDOWNS

Pre-amble

To inform the economic appraisal of the potential early works 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:

Activity schedules from recently completed coastal defence and pier refurbishment
schemes in the north east as a ‘benchmarking’ exercise;

Discussions with Carillion regarding their recent experiences of similar pier
refurbishment at Roker Pier (Tyne and Wear);

Discussions with Easipoint regarding restoration mortar costs, noting the need for
underwater works on parts of the structures;

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

Discussions with Briggs Marine regarding costs for use of jack-up barges.

These sources have been used to develop outline scheme construction costings for various
works implementation 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 @ 15% 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.



Summary of Scheme Costings

All rates and assumptions are documented in Sheet 1.

Option Description Location | Reference | Cost (£)
A Minimum sheet pile protection around East P_|er Sheet 2 913,632
scour hole (25m length) extension
B Sheet pile protection alpng 75m on East Pier Sheet 3 1,856,224
seaward face of extension extension
C Sheet pile protection alpng 100m on East Pier Sheet 4 2.177.633
seaward face of extension extension
D Sheet plle protection to whole of East Pier Sheet 5 5705,646
extension (both sides of structure) extension
Sheet pile protection to whole of both East and
E West Pier Sheet 6 10,909,387

extensions

extensions
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BENEFITS APPRAISAL

Pre-amble

To inform the economic appraisal of the potential urgent works options, the following benefits
appraisal was undertaken.

Whilst the benefits from early intervention to prevent breaching through the urgent works relate to
a wide range of aspects, including amenity, environmental and heritage aspects, benefits to the
fishing economy, and to the tourism industry and so on, the assessment here has been
undertaken more simplistically.

The purpose of the benefits appraisal is to simply determine whether early intervention in the
form of urgent works has a benefit : cost ratio greater than unity and, if so, to then help guide
selection of a preferred length of wall to undertake works on.

In this assessment, the benefit of the urgent works to prevent structural failure of the East Pier
extension is determined through direct comparison with the costs that would otherwise be
incurred under a Do Nothing scenario. These costs have been determined using a similar
approach to that described in Appendix C.

Consequently, the benefit of the urgent works to the East Pier extension is the avoidance of
demolition, clear-up and reinstatement costs following failure and ongoing deterioration of the
structure.

Methodology

Under a Do Nothing scenario it has been assumed that the East Pier extension would fail at its
southern-most end within 0-5 years.

In the appraisal we have assumed the following scenarios:

e Scenario 1 - Following failure in years 0-5 clear-up, demolition and reconstruction will
immediately be undertaken.

e Scenario 2 - Following failure in years 0-5 no works would be taken at first. Instead
deterioration would occur over the next 5-10 years before a solution was implemented,
involving clear-up, demolition and reconstruction.

e Scenario 3 - Following failure in years 0-5 no works would be taken at first. Instead
deterioration would occur over the next 10-25 years before a solution was implemented,
involving clear-up, demolition and reconstruction.

e Scenario 4 - Following failure in years 0-5 no works would be taken at first. Instead
deterioration would occur over the next 25-50 years before a solution was implemented,
involving clear-up, demolition and reconstruction.



The degree of damage to the Whitby Harbour structures under each of the four scenarios was
estimated based on expected deterioration in present condition and performance of the
structures due to material deterioration and ongoing coastal processes (including sea level rise).

The assumptions under each scenario are described below:

Year 0-5 (Figure F1)

A 5m length of the East Pier Extension will collapse at the southern extent of the structure.

Year 5-10 (Figure F2)
A 5m length of the East Pier Extension will collapse at the southern extent of the structure.

The piles and fill material at the exposed end of the East Pier extension will be eroded leaving a
further 5m length of the concrete structure unsupported.

Increased exposure will lead to damage to the eastern face of the main East Pier. The stone
facing on the eastern face will collapse over a 20m length. The loss of the facing will expose fill
material and paving stone which will be eroded (Figure F5). The bull-nose will be damaged as
sheet piles erode and fill material is lost.

Year 10-25 (Figure F3)

A 20m length of the East Pier extension will collapse as the structure deteriorates at an
increasing rate. Increased exposure will lead to damage to the eastern face of the main East
Pier. The stone facing will collapse over a 60m length. The loss of the facing will expose fill
material and paving stone which will be eroded leading to a failure of the stone facing on the
western side of the pier, effectively breaching the structure over a 40m length (Figure F6).

The breach will expose the eastern face of the main West Pier, erosion of which will lead to a
collapse of the eastern face over a 20m length (Figure F5). The exposed fill material will be
eroded. The main East Pier bull-nose will collapse and the lighthouse will be lost.

Year 25-50 (Figure F4)

A 75m length of the East Pier extension will collapse as the structure deteriorates at an
increasing rate. Increased exposure will lead to the complete loss of a 100m length of the main
East Pier (Figure F7). The bull-nose will collapse and the lighthouse will be lost.

The loss of the northern extent of the main East Pier will expose the main West Pier. Collapse of
the stone facing and erosion of fill material will lead to a 40m wide breach in the main West Pier




(Figure F6). The breach will allow the ingress of beach material into the harbour and navigable
channel, requiring dredging (not costed here). The main West Pier bull-nose will collapse and the
lighthouse and link bridge will be lost.

Findings

A summary of the outline cost estimates for each scenario is provided in the table below:

Action Cost (£)* N\?;Izge(s;gt
> Remedial Work Year 0-5 1,859,000 1,859,000
'E Remedial Work Year 5-10 4,978,000 4,191,342
% Remedial Work Year 10-25 22,213,000 15,747,214
° Remedial Work Year 25-50 55,432,000 | 23,455,884

! Rounded to nearest £1k.
2 Cost assumed to be incurred at lower end of time range.
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9T0429
Whitby Pier Urgent Work

Year 5-10
Cost of removing collapsed structure and reconstructing to original standard

Description Quantity
East Pier Extension Piling around undercut section (5-10m) 30
Mobilisation 1
£20k per day - 12m panel placed every other day 5
30
15
15m of interlocking sheet piles; 8m high driven 2m into ground. 240
Pre boring 600mm diameter holes 25
Bored to 10m maximum depth 50
Removal of material arising from pile bores 14
Disposal of material arising from pile bores 14
Mobilisation of plant and equipment for ties 1
Permanent anchorage in rock, 0-50t load. Ties at 1.2m centres 13
Provision of concrete; Grade C40 20mm aggregate 114
Placing of mass concrete 114
Pumping from readymix truck @25m3/hour 114
East Pier Extension Demolition/Removal
Disposal of timber 6
Jack-up barge time 9
Remove material for disposal 9
Dispose of material 360
East Pier Extension Reconstruction (0-5m)
50
25
25m of interlocking sheet piles; 8m high driven 2m into ground. 200
Pre boring 600mm diameter holes 42
Bored to 10m maximum depth 83
Removal of material arising from pile bores 24
Disposal of material arising from pile bores 24
Mobilisation of plant and equipment for ties 1
Permanent anchorage in rock, 0-50t load. Ties at 1.2m centres 21
Provision of concrete; Grade C40 20mm aggregate 150
Placing of mass concrete 150
Pumping from readymix truck @25m3/hour 150
Formwork; fair finish, plain battered, width exceeding 1.22m 102
Provision of concrete; Grade C40 20mm aggregate 260
Placing of mass concrete 260
Pumping from readymix truck @25m3/hour 260
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 26.0
Provision of imported rock fill 100
Provision of timber decking 20
Provision of timber beams 38
Provision of guardrail for upper deck 9
East Main Pier Reconstruction
Reclaim stone facing 100

Provision of stone facing 25

Placement of rock 6.25
Provision of concrete; Grade C40 20mm aggregate 240
Placing of mass concrete 240
Pumping from readymix truck @25m3/hour 240
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 24.0
Provision of imported rock fill 880.0
Stone paving 140
East Main Pier Demolition/Removal
Jack-up barge time 28
Remove material for disposal 28
Dispose of material 1120
East Main Pier Bull-nose
Sheet piles around toe
Provision of concrete; Grade C40 20mm aggregate 59
Placing of mass concrete 59
Pumping from readymix truck @25m3/hour 59
£20k per day - 12m panel placed every other day 3
30
15
15m of interlocking sheet piles; 6m high driven 2m into ground. 90
Pre boring 600mm diameter holes 25
Bored to 10m maximum depth 50
Removal of material arising from pile bores 14
Disposal of material arising from pile bores 14
Sub Total
Add Preliminaries 15%
Sub Total
Add OH & P 12.5%
Sub Total
Design and supervision costs 20.0%
Site Investigation costs 15.0%
Scarborough BC 5.0%
Risk 60%

Total

Unit

nr
days

days
days

3

am

43 33 3

3:.:

333,

days
days

am

days

Rate

200000
20000

109.25
2238
109.14
3.08
26.93

10250
78.24

86.33
47.03
297

26.93
20000
10000

26.93

109.25
2238
109.14
3.08
26.93

10250
78.24

86.33
47.03
297

55.1
86.33
47.03

297

1319.19

33.68
52.28
109.41
7.97

100
1025
5000

86.33
47.03
297
1319.19

33.68
83.04

20000
10000
26.93

86.33
47.03
297

20000

109.25
2238
109.14
3.08
26.93

Total

£ 200,000.00
£ 100,000.00
£ 26,220.00
£ 5,595.00
£ 5457.00
£ 43.51
£ 380.39
£ 10,250.00
£ 978.00
£ 9,852.41
£ 5,367.30
£ 338.95
£ 161.58
£ 180,000.00
£ 90,000.00
£ 9,694.80
£ 21,850.00
£ 9,325.00
£ 9,095.00
£ 7251
£ 633.98
£ 10,250.00
£ 1,630.00
£ 12,949.50
£ 7,05450
£ 445.50
£ 5,620.20
£ 2244580
£ 12,227.80
£ 772.20
£ 3429894
£ 3,368.00
£ 1,045.60
£ 4,157.58
£ 71.73
£ 10,000.00
£  25625.00
£  31,250.00
£ 20,719.20
£ 11,287.20
£ 712.80
£ 31,660.56
£ 29,638.40
£ 11,625.60
£ 560,000.00
£ 280,000.00
£  30,161.60
£ 5,093.47
£ 2,774.77
£ 175.23
£ 50,000.00
£ 9,832.50
£ 5,595.00
£ 5,457.00
£ 4351
£ 380.39

£1,923,684.99

£ 288,552.75

£2,212,237.74

£ 276,529.72

£2,488,767.45

£497,753.49
£ 373315.12
£ 124,438.37

£1,493,260.47

£

77,534.91

SPONS

1 for damaged tie in

7 length

only - no ‘end

me 100T / day

1T per 1

allow for loss of fill from exposed end of extension

4 greenheart 400 x 400

Cut stone from quarry in Staindrop (Dunhouse

me 100T / day
1120m3/2800T

on included previously




970429
Whitby Pier Urgent Work

Year 10-25
Cost of removing collapsed structure and reconstructing to original standard

Description Quantity ~ Unit Rate  Total

East Pier Extension Demolition/Removal

Disposal of timber 2 m 26.93 £ 592.46
Jack-up barge time 20 days 20000 £ 405,000.00
Remove material for disposal 20 days 10000 £  202,500.00 assum da
Dispose of material 810 m 2693 £ 2181330 0m3/2025
Piling 70 Quote based on Brig
Mobilisation 1o 200000 £  200,000.00
£20k per day - 12m panel placed every other day 12 days 20000 £ 23333333
120
60
60m of interlocking sheet piles; 8m high driven 2m into ground. 480 m? 109.25 £ 52,440.00 n
Pre boring 600mm diameter holes 00 or 2238 £ 22,380.00
Bored to 10m maximum depth 200 m 109.14 £  21,828.00
Removal of material arising from pile bores 57 m® 308 £ 174.02
Disposal of material arising from pile bores 57 m® 2693 £ 152155
Mobilisation of plant and equipment for ties 1o 10250 £  10,250.00 1
Permanent anchorage in rock, 0-50t load. Ties at 1.2m centres 50 m 7824 £ 3,912.00
Provision of concrete; Grade C40 20mm aggregate 57w 86.33 £ 22,143.65
Placing of mass concrete 57w 47.03 £ 12,063.20
Pumping from readymix truck @25m3/hour 57w 297 £ 761.81 188
East Pier Extension
Formwork; fair finish, plain battered, width exceeding 1.22m 282w’ 551 £  15538.20
Provision of concrete; Grade C40 20mm aggregate 1040 86.33 £ 89,783.20
Placing of mass concrete 1040 4703 £ 4891120
Pumping from readymix truck @25m3/hour 1040 297 £ 3088.80 1
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 1040 T 131919 £ 137,195.76 3
Provision of imported rock fll 4000 3368 £ 13,472.00
Provision of timber decking 80 m? 5228 £ 4,182.40
Provision of timber beams 138 m 10941 £ 1509858 94 greenheart 400 x 40!
Provision of guardrail for upper deck a4 m 797 £ 350.68 2
East Main Pier Demolition/Removal
Jack-up barge time 75 days 20000 £ 1,500,000.00
Remove material for disposal 75 days 10000 £  750,000.00 a da
Dispose of material 3000 m 2693 £ 80,790.00
East Main Pier
Reclaim stone facing 158 No 100 £ 15,800.00 o
Provision of stone facing 632 No 1025 £ 647,800.00 o ut stone from quarry in Staindrop (Dunhouse Sto
Placement of rock 395 days 5000 £ 197,500.00
Provision of concrete; Grade C40 20mm aggregate 1250 86.33 £ 107,91250
Placing of mass concrete 125 4703 £ 58,787.50
Pumping from readymix truck @25m3/hour 1250 297 £ 371250 188
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 1250 T 131919 £ 164,898.75 3
Provision of imported rock fll 17500 3368 £  58,940.00
Stone paving 600 m’ 8304 £  49,824.00
Construct lighthouse 1 No. 250000 £  250,000.00
East Main Pier Bull-nose Demolition/Removal
Jack-up barge time 15 days 20000 £ 296,000.00
Remove material for disposal 15 days 10000 £  148,000.00 da
Dispose of material 592 m 2693 £ 1594256
East Main Pier Bull-nose
Provision of concrete; Grade C40 20mm aggregate 592 m’ 86.33 £ 5110736 188
Placing of mass concrete 592 m 4703 £ 27,84176
Pumping from readymix truck @25m3/hour 592 m 297 £ 175824
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 502 T 131919 £  78,096.05
50
25
25m of interlocking sheet piles; 6m high driven 2m into ground. 150  m? 109.25 £ 16,387.50
Pre boring 600mm diameter holes a2 2238 £ 9,325.00
Bored to 10m maximum depth 8 m 109.14 £ 9,095.00
Removal of material arising from pile bores 24 m 308 £ 7251
Disposal of material arising from pile bores 24 m 2693 £ 633.98
West Main Pier Demolition/Removal
Jack-up barge time 28 days 20000 £ 560,000.00
Remove material for disposal 28 days 10000 £  280,000.00
Dispose of material 120 2693 £ 30,161.60
West Main Pier Construction
Reclaim stone facing 25 No 100 £ 2500.00 o
Provision of stone facing 100 No 1025 £ 102,500.00 80% of ut stone from quarry in Staindrop (Dunhouse Sto
Placement of rock 625 days 5000 £  31,250.00
Provision of concrete; Grade C40 20mm aggregate 200 86.33 £ 20,719.20
Placing of mass concrete 200 4703 £ 11,287.20
Pumping from readymix truck @25m3/hour 240 297 £ 712.80 188
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 240 T 131919 £  31,660.56
Provision of imported rock fll 8800 m° 3368 £ 29,638.40
Stone Paving 1400  m? 8304 £ 11,625.60
West Main Pier Bull-nose Demolition/Removal
Jack-up barge time 32 days 20000 £ 640,000.00
Remove material for disposal 32 days 10000 £  320,000.00
Dispose of material 1280 m’ 2693 £ 34,470.40
West Main Pier Bull-nose (replaced as mass concrete)
Provision of concrete; Grade C40 20mm aggregate 1280 m® 86.33 £ 110,502.40
Placing of mass concrete 1280 47.03 £ 60,198.40
Pumping from readymix truck @25m3/hour 1280 m® 297 £ 380160 188
Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths. 1280 T 131919 £ 168,856.32 3
80
40
40m of interlocking sheet piles; 6m high driven 2m into ground. 240 w? 109.25 £ 26,220.00
Pre boring 600mm diameter holes 67 nr 2238 £ 14,920.00
Bored to 10m maximum depth 133 m 109.14 £  14,552.00
Removal of material arising from pile bores 38 m 308 £ 116.01
Disposal of material arising from pile bores 38 m* 2693 £ 101436
Sub Total £ 8584,673.72
Add Preliminaries 15% £ 1,287,701.06
Sub Total £ 9,872,374.78
Add OH & P 12.5% £ 1,234,046.85
Sub Total £11,106,421.63
Design and supervision costs 20.0% £2,221,284.33
Site Investigation costs 15.0% £ 1,665,963.24
Scarborough BC 5.0% £ 55532108
Risk 60% £ 6,663,852.98

Total £22,21:




970429
Whitby Pier Urgent Work

Year 25-50
Cost of removing collapsed structure and reconstructing to original standard

Description
East Pier Extension Demolition/Removal

Jack-up barge time
Remove material or disposal

Dispose of material

Piling

Mobilisation

£20K per day - 12m panel placed every other day

160m of interlocking sheet piles; 8m high driven 2m into ground.
Pre boring 600mm diameter holes

Bored to 10m maximum depth

Removal of material arising from pile bores

Disposal of material arising from pile bores

Mobilisation of plant and equipment for ties
Permanent anchorage in rock, 0-50t load. Ties at 1.2m centres

Provision of concrete; Grade C40 20mm aggregate
Placing of mass concrete
Pumping from readymix truck @25ma/hour

East Pier Extension Reconstruction

Formwork; fair finish, plain battered, width exceeding 1.22m

Provision of concrete; Grade C40 20mm aggregate

Placing of mass concrete

Pumping from readymix truck @25ma/hour

Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths.
Provision of imported rock fil

Provision of timber decking
Provision of timber beams
Provision of guardrail for upper deck

East Main Pier Demolition/Removal
Disposal of timber

Jack-up barge time

Remove material for disposal
Dispose of material

East Main Pier Reconstruction
Reclaim stone facing
Provision of stone facing
Placement of rock

Provision of concrete; Grade C40 20mm aggregate
Placing of mass concrete

Pumping from readymix truck @25m3/hour

Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths.

Provision of imported rock fill
Stone paving

Lighthouse
East Main Pier Bull-nose Demolition/Removal

Jack-up barge time
Remove material for disposal
Dispose of material

East Main Pier Bull-nose (replaced as mass concrete)

Provision of concrete; Grade C40 20mm aggregate
Placing of mass concrete

Pumping from readymix truck @25m3/hour

Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths.

£20K per day - 12m panel placed every other day

25m of interlocking sheet piles; 6m high driven 2m into ground.
Pre boring 600mm diameter holes

Bored to 10m maximum depth

Removal of material arising from pile bores

Disposal of material arising from pile bores

West Main Pier Demolition/Removal

Jack-up barge time
Remove material for disposal
Dispose of material

West Main Pier Construction
Reclaim stone facing
Provision of stone facing
Placement of rock

Provision of concrete; Grade C40 20mm aggregate

Placing of mass concrete

Pumping from readymix truck @25ma/hour

Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths.

Provision of imported rock fill
Stone Paving

Lighthouse

Steel footbridge - 15m span, 4m wide

Hire of trailing suction dredger
Mobilisation/Demobilisation of dredger
Dredged volume

West Main Pier Bull-nose Demolition/Removal

Jack-up barge time
Remove material for disposal
Dispose of material

West Main Pier Bull-nose (replaced as mass concrete)

Provision of concrete; Grade C40 20mm aggregate

Placing of mass concrete

Pumping from readymix truck @25ma/hour

Reinforcement - mild steel to BS4449. Bars 12mm nominal size, supplied in bent & cut lengths.

40m of interlocking sheet piles; 6m high driven 2m into ground.
Pre boring 600mm diameter holes

Bored to 10m maximum depth

Removal of material arising from pile bores

Disposal of material arising from pile bores

Sub Total
Add Preliminaries

Add OH & P
Sub Total

Design and supervision costs
Site Investigation costs
Scarborough BC

Risk

Total

Quantity

135
135

216
1

36
320
160
1280
533
151
151
1
133
901

901

941
5200
5200
5200
5200
1500.0

300

486.0
1540

15

592

592
592
592
59.2

15%

12.5%

20.0%
15.0%
5.0%

60%

Unit

days
days
p

nr
days

~3,33 3,

3

33

No.

days

days

m

days
days

3

FERE!

Rate

20000
10000
26.93

200000
20000

109.25
2238
109.14
3.08
26.93

10250
78.24

86.33
47.03
297

55.1
86.33
47.03

297

1319.19
3368

52.28
109.41
7.97

26.93
20000
10000

26.93

100
1025
5000

86.33
47.03

297
1319.19

33.68
83.04

250,000

20000
10000
26.93

86.33
47.03

297
1319.19

20000

20000
10000
26.93

100
1025
5000

86.33
47.03

297
1319.19
3368
83.04

250000
1116

20000
10000
312

20000
10000
26.93

86.33
47.03
297
1319.19

109.25
2238
109.14
3.08
26.93

Total

£ 2,700,000.00
£ 1,350,000.00
£ 14542200
£ 200,000.00
£ 720,000.00
£ 139,840.00
£ 59,680.00
£ 5820800
£ 464.05
£ 405745
£ 10,250.00
£ 1043200
£ 7775455
£ 4235835
£ 267498
£ 5184910
£ 448916.00
£ 24455600
£ 1544400
£ 68597880
£ 5052000
£ 1568400
£ 5317326
£ 122738
£ 210054
£ 5,200,000.00
£ 2,600,000.00
£ 28007200
£ 3000000
£ 1,230,000.00
£ 37500000
£ 21582500
£ 11757500
£ 742500
£ 329,797.50
£ 26607200
£ 99,648.00
£ 25000000
£ 29600000
£ 148,000.00
£ 1594256
£ 51107.36
£ 2784176
£ 175824
£ 7809605
£ 8333333
£ 16387.50
£ 932500
£ 909500
£ 72.51
£ 633.98

£ 1,500,000.00
£ 750,000.00
£ 80,790.00
£ 1000000
£ 41000000
£ 12500000
£ 10791250
£ 58,787.50
£ 371250
£ 16489875
£ 5894000
£ 1992960
£ 250,000.00
£ 6696000
£ 11500000
£ 10,000.00
£ 14352000
£ 640,000.00
£ 320,000.00
£ 3447040
£ 11050240
£ 6019840
£ 380160
£ 16885632
£ 2622000
£ 1492000
£ 1455200
£ 116.01
£ 101436
£24,099,700.61
£ 3,614,955.09
£ 126.80
£27,715,796.86
£ 554315937

£ 4,157,369.53
£ 1,385789.84

£16,629.478.11

£55,431,593.71

188

188

94

188

188

e based on Briggs

+5m for damaged tie-in

len

17T per 10m3

Cut stone from quarry

day

17 per 10m3

one lighthouse

17 per 10m3

“ut stone from quarry

17T per 10m3

2m depth of material ov

17T per 10m3

Sta

) (Dunhouse




Appendix G

Environmental Report

In submitted PAR this will be provided on CD






Appendix H

Consultation






Consultation

Consultation on the East Pier Extension Urgent Works has been undertaken as part of
the consultation processes associated with the Further Investigations at Whitby Harbour.

This has involved the following:

Optioneering and Risk Workshop at Sneaton Castle on 20™ November 2009.

e Presentations at Evening Meetings [Stewart Rowe to add details].

e Public Consultation Event at Whitby Pavilion in the afternoon and evening of 20"
February 2009.

e Update Workshop at Sneaton Castle on 25" February 2009.

Minutes from the above are available on request from Robin Siddle at Scarborough
Borough Council.
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Natural England Letter






Whitby Strategy
Strategic management options

Comments of Natural England

East Pier at Whitby is immediately adjacent to Whitby — Saltwick SSSI which is
notified for its geological features from the Jurassic period including vertebrate
palaeontology (marine reptile fossils), toarcian sections and palaeobotany (fossil
plants).

Natural England does not have an issue with modification of the harbour walls in
principle, however our formal response will depend on the nature of the works
proposed. Potential impacts on the SSSI could include any engineering works that
could reduce the erosion rate of the cliffs south of the harbour or any materials (such
as rock armouring) that are located on the foreshore within the SSSI.

It may be necessary to obtain specialist advice on the specific geological interest of
the area that may be affected by modifications to the harbour walls.

Any works that will impact on the SSSI will require the assent of Natural England
under The Wildlife and Countryside Act 1981 (as amended).

Susan Wilson
24 November 2008






Appendix J

Outline Plan and Section
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Appendix K

Programme





