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0

EXECUTIVE SUMMARY

The location of Works to be carried out in the harbour are shown on Drawing No BHW D 9000 02.
The scope of the harbour works is as follows:
1. Build new Carnsew Second Sluice
2. New fixed pedestrian bridge at Carnsew Second Sluice channel
3. Excavation and renovation of Carnsew Second Sluice channel
4. Refurbishment of tunnels to Carnsew Pool and Carnsew First Sluice
5. Excavation of harbour at Carnsew Quay/Carnsew Wharf
6. Dredging of basin adjacent to Carnsew Wharf tunnel intake
7. New lifting/swing pedestrian bridge at Penpol Creek
8. Dredging of basin at south end of Penpol Creek
9. New Penpol Creek half tide gate and pedestrian crossing
10. Excavation and dredging of Cockle Bank and surrounding area to provide marina basin
11. New floating pontoons for marina
12. New Fisherman’s Quay and Slipway
13. Excavation and dredging of harbour area to the north-west of Fisherman’s Quay
14. New fixed vehicular bridge by Copperhouse Gate
15. New pedestrian bridge from East Quay to North Quay
16. Copperhouse Pool sluice gate maintenance works
17. North Quay Wall remedial and reinstatement works
18. North Quay (Eastern) Wall remedial and reinstatement works
19. South Quay Wall remedial and reinstatement works
20. East Quay Wall remedial and reinstatement works
21. Carnsew Wharf Wall remedial and reinstatement works
22. Carnsew Quay remedial and reinstatement works
To assist in the consideration of the impact of harbour works on the marine environment, each of
the sections of work listed above are described in terms of purpose of the works, the scope of work
to be undertaken, and the methods and processes of construction. In the following pages, the
harbour works descriptions are given in sections 1 to 22, using the same order and numbering as
the list above.
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The Works contractor will need to prepare a Construction Stage Environmental Management Plan.
This Construction Stage Environmental Management Plan will contain construction method
statements for all areas of work affecting the environment, including measures to eliminate, limit or
mitigate risks to the environment, and measures to contain and control pollution.
Where methods and processes of construction are described, it is expected that works will be
carried by the methods and processes described, or if not, by methods which will have no greater
impact on the marine environment.
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1

BUILD NEW CARNSEW SECOND SLUICE

1.1

The Purpose of the Works

The purpose of these works, together with the works for the first sluice, is to re-establish Carnsew
Pool as a flushing reservoir, which can hold back water at high tide, which can then be used as a
flushing water volume on the falling tide to limit the sedimentation in Hayle Harbour and to keep the
navigation channel open. This will reinstate the historical purpose of Carnsew Pool and thereby
limit the need for future dredging intervention and sand excavation from the harbour, which has had
to be carried out since the 1970’s, when the Carnsew sluice fell into disuse. The second sluice was
originally a mitre gate system, which when open allowed water in and out of the channel at Carnsew
Quay, which flushed the harbour at Carnsew Quay/Carnsew Wharf. The channel and gates have
been designated as a Grade 2 listed Structure. When closed, the mitre gates enabled water to be
impounded in Carnsew Pool until the sluice gates in the Carnsew First Sluice tunnels were opened
to provide a general flush to the harbour and approach channels. Paddle gates within the mitre
gates could also be opened at the same time to assist in keeping the second sluice channel free of
sedimentation. The original mitre gates are in very poor and dilapidated condition, and it is hoped
that at least one of these can be preserved, most likely by removal and placing in the vicinity for
exhibition purposes. The Carnsew Pool second sluice will be a newly constructed sluice.
1.2

Scope of Work to be undertaken

•

Excavation of soil in the area of the second sluice to enable the new second sluice
construction works to take place (leaving soil in place in the channel on both sides of the
sluice site, so that there continues to be no tidal flow through the channel until the second
sluice and channel works are complete)

•

Testing of surplus excavation, and removal to a filling area within the development site,
appropriate to its condition and quality

•

Dewatering of the site of the second sluice

•

Construction of new reinforced concrete culvert system

•

Installation and initial commissioning of sluice gates and controls

•

Backfill to sides of new culvert system

•

Finishing and paving over culvert system for the roadway above
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•

Final commissioning of sluice gate system after channel works (Item 4) are complete and
the system is working tidally

Refer also to Drawing No BHW D 1801 01 and BHW D 2801 01 for further details.

1.3

Methods and Processes of Construction

The channel is currently filled, and no tidal exchange presently takes place at this location.
Therefore the works of excavating and constructing the second sluice will be carried out as a
conventional land based construction operation, and there will be no direct interface of construction
works with the marine environment. Dewatering of the excavation will be required, and the
groundwater discharge will be to the harbour. This discharge will need to be controlled in terms of
suspended sediment content and water quality, and therefore a method statement and monitoring
regime will need to be established as part of the Construction Stage Environmental Management
Plan to ensure water quality of discharge to the harbour is within the prescribed limits.
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2

NEW FIXED PEDESTRIAN BRIDGE AT CARNSEW
SECOND SLUICE CHANNEL

2.1

The Purpose of the Works

The purpose of these works is to provide a pedestrian link between Carnsew Quay and Carnsew Wharf.
2.2

Scope of Work to be Undertaken

•

Piled or ground bearing foundation abutment on each bank. The abutment construction will
be reinforced concrete

•

Erection of deck on the abutments – the deck is most likely to be of prefabricated steel or
timber construction, though concrete should not be entirely ruled out at this stage

•

Apply deck finishes and handrails

Refer also to Drawing No BHW D 1801 01 for location of the pedestrian bridge.
2.3

Methods and Processes of Construction

The pedestrian bridge will be built either together with the channel works, or subsequent to the channel works.
In either case the construction of foundation abutments will be a conventional land based bridge construction
operation. The erection of the deck will also be a conventional land based bridge construction operation,
using land based cranes. If the erection of the deck is carried out after channel works are complete, and if
water is flowing in and out of Carnsew Pool through the channel, then the Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances into the
channel.
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3

EXCAVATION AND RENOVATION OF CARNSEW
SECOND SLUICE CHANNEL

3.1

The Purpose of the Works

The purpose of these works, together with the works for the first and second sluices, is to reestablish Carnsew Pool as a flushing reservoir, which can hold back water at high tide, which can
then be used as a flushing water volume on the falling tide to limit the sedimentation in Hayle
Harbour and to keep the navigation channel open. This will reinstate the historical purpose of
Carnsew Pool and thereby limit the need for future dredging intervention and sand excavation from
the harbour, which has had to be carried out since the 1970’s, when the Carnsew sluice fell into
disuse. The second sluice was originally a mitre gate system, which when open allowed water in
and out of the channel at Carnsew Quay, which flushed the harbour at Carnsew Quay/Carnsew
Wharf. When closed, the mitre gates enabled water to be impounded in Carnsew Pool until the
sluice gates in the tunnels were opened to provide a general flush to the harbour and approach
channels. Paddle gates within the mitre gates could also be opened at the same time to assist in
keeping the second sluice channel free of sedimentation. The original mitre gates are in very poor
and dilapidated condition, and it is hoped that at least one of these can be preserved, most likely by
removal and placing in the vicinity for exhibition purposes. The channel walls are currently covered
by the soil fill in the channel. When this filling is removed, the existing walls can be examined, and
walls will either be repaired and renovated, or new walls constructed, depending on the condition of
the existing walls.
Scope of Work to be Undertaken

3.2

•

These works will ideally take place at the same time as the second sluice works (Item 1), and
the Carnsew Pool temporary bund for the second sluice works should be retained until channel
work is complete

•

Place temporary earth bund on harbour side to allow the channel works to be carried out in the
dry

•

Removal of infill soil in the channel

•

Testing of surplus excavation, and removal to a filling area within the development site,
appropriate to its condition and quality

•

Dewatering of the site of the channel works
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•

Inspection of existing channel walls

•

Removal and preservation of mitre gate, potentially placed as an exhibit in the vicinity

•

Renovation of existing channel walls, or construction of new stone faced channel walls, as
appropriate

•

Place stone erosion protection at channel entrance if required

•

Remove temporary bunds

Refer also to Drawing No BHW D 1801 01 for further details.

3.3

Methods and Processes of Construction

During construction no tidal exchange takes place at this location, as barriers will have been placed
to allow the works to be carried out in the dry. Tidal exchange in Carnsew Pool will, however,
continue to take place through the existing tunnels. The works of channel renovation and
constructing the second sluice will be carried out in the dry as a conventional land based
construction operation, and there will be no direct interface with the marine environment.
Dewatering of the excavation will be required, and the groundwater discharge will be to the
harbour. This discharge will need to be controlled in terms of suspended sediment content and
water quality, and therefore a method statement and monitoring regime will need to be established
as part of the Construction Stage Environmental Management Plan to ensure water quality of
discharge to the harbour is within the prescribed limits. Construction of the temporary bunds will
need to be carried out in such a manner that sediment leakage to the harbour is limited, and again a
method statement and monitoring regime will need to be established for bund placement and
removal as part of the Construction Stage Environmental Management Plan to ensure sediment
leakage to the harbour is controlled.
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4

REFURBISHMENT OF TUNNELS TO CARNSEW POOL

4.1

The Purpose of the Works

The purpose of these works, together with the works for the second sluice, is to re-establish
Carnsew Pool as a flushing reservoir, which can hold back water at high tide, which can then be
used as a flushing water volume on the falling tide to limit the sedimentation in Hayle Harbour and
to keep the navigation channel open. This will reinstate the historical purpose of Carnsew Pool and
thereby limit the need for future dredging intervention and sand excavation from the harbour, which
has had to be carried out since the 1970’s, when the Carnsew sluice fell into disuse. The first sluice
was a system of granite masonry tunnels, with lifting gates that were lowered into the tunnels to
impound Carnsew Pool, or lifted out of the tunnels to allow flow in and out of the pool. The tunnels
and sluiceway have been designated as a Grade 2 Listed Structure. The water was impounded until
around three hours after high tide, to provide a boost of additional flush water to ebbing tidal flows
in the harbour and navigation channel as they approached their mid-tide peak ebb tidal velocity.
The original gate system is no longer operational, and the tunnels currently allow water to enter and
leave Carnsew Pool on the rising and falling tides, without holding water back in the pool to provide
a flush some three hours after high tide. The Carnsew Pool first sluice will be a newly constructed
lifting gate system within the existing granite masonry tunnels, which will be repaired and
refurbished.
4.2

•

Scope of Work to be undertaken
Complete Carnsew Pool channel (Item 2) and second sluice works (Item 1) prior to construction
of these works – this will allow Carnsew Pool to function as a tidal pool while these works are
carried out.

•

Place temporary earth bund or temporary piled cofferdam on the Carnsew Pool side of the
tunnels, to enable the tunnels to be worked on in the dry. This will provide protection against
the maximum possible tidal fill level in Carnsew Pool.

•

Place blanking plates on the harbour face of the tunnels, to enable the tunnels to be worked on
in the dry

•

Install dewatering to keep the works dry

•

Carry out remedial works to the tunnels – comprising granite masonry reinstatement, and repointing works
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•

Construct new reinforced concrete fabricated steelwork sluice gate housing and retaining wall
works above the tunnels

•

Install and initially commission new sluice gates and control system

•

Construct control room to enclose and house new sluice gates and controls.

•

Place stone erosion protection blankets to each side of tunnels if necessary.

•

Remove temporary bunds and blanking plates

•

Final commissioning of sluice gate system after temporary barriers are removed

Refer also to Drawing No BHW D 1701 01 for further details.

4.3

Methods and Processes of Construction

During tunnel renovation and sluice gate construction no tidal exchange takes place at this location,
as temporary barriers will have been placed to allow the works to be carried out in the dry. Tidal
exchange in Carnsew Pool will, however, continue to take place, and be effected by the
construction and commissioning of the Carnsew second sluice. The works of tunnel renovation and
constructing the first sluice will be carried out in the dry as a conventional land based construction
operation, and there will be no direct construction interface with the marine environment.
Dewatering of the excavation will be required, and the groundwater discharge will be to the
harbour. This discharge will need to be controlled in terms of suspended sediment content and
water quality, and therefore a method statement and monitoring regime will need to be established
as part of the Construction Stage Environmental Management Plan to ensure water quality of
discharge to the harbour is within the prescribed limits. Construction of the bunds, if used, will
need to be carried out in such a manner that sediment leakage to the harbour is limited, and again a
method statement and monitoring regime will need to be established for bund placement and
removal as part of the Construction Stage Environmental Management Plan to ensure sediment
leakage to the harbour is controlled. If the temporary works in Carnsew Pool involves piling, then
again, a method statement, and monitoring regime will need to be established to manage noise
within agreed acceptable limits as part of the Construction Stage Environmental Management Plan.
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5

EXCAVATION OF HARBOUR AT CARNSEW
QUAY/CARNSEW WHARF

5.1

The Purpose of the Works

The purpose of these works, together with the works of dredging the basin adjacent to Carnsew
Wharf tunnel intake, is to re-establish the harbour at this location, which has been filled in the past
with demolition spoil from the adjacent South Quay. The condition of the South Quay harbour walls
behind this filling is not yet known, and will be established during excavation works. These walls
may be renovated, or constructed as new stone faced walls, depending on the condition of the
existing walls.

Scope of Work to be Undertaken

5.2

•

These works would ideally take place at the same time as the Carnsew Pool channel and
second sluice works (Items 1 and 2), so that a temporary bund could be installed at the north
end of Carnsew Wharf, to enable all works of Items 1, 2 and 5 to be carried out in the dry

•

Place temporary earth bund to allow the excavation works to be carried out in the dry

•

Removal of infill soil and demolition material from the harbour

•

Testing of surplus excavation, and removal to a filling area within the development site,
appropriate to its condition and quality

•

Dewatering of the site of the excavation works

•

Inspection of existing South Quay harbour walls, which are currently covered by the harbour
infill

•

Renovation of existing South Quay harbour walls, or construction of new stone faced harbour
walls, as appropriate

•

Remove temporary earth bunds

Refer also to Drawing No BHW D 1201 012 and BHW D 9000 02 for location of excavation works.

5.3

Methods and Processes of Construction

During construction no tidal exchange takes place at this location, as bunding will have been placed
to allow the works to be carried out in the dry. Tidal exchange in Carnsew Pool will, however,
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continue to take place, and be effected by the existing tunnels, as the temporary bund in the
harbour will be placed to the south of the Carnsew Pool tunnels. The works of harbour excavation
and harbour wall renovation or new wall construction will be carried out in the dry as a conventional
land based construction operation, and there will be no direct construction interface with the marine
environment. Dewatering of the excavation will be required, and the groundwater discharge will be
to the harbour. This discharge will need to be controlled in terms of suspended sediment content
and water quality, and therefore a method statement and monitoring regime will need to be
established as part of the Construction Stage Environmental Management Plan to ensure water
quality of discharge to the harbour is within the prescribed limits. Construction of the bund will
need to be carried out in such a manner that sediment leakage to the harbour is limited, and again a
method statement and monitoring regime will need to be established for bund placement and
removal as part of the Construction Stage Environmental Management Plan to ensure sediment
leakage to the harbour is controlled.
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6

DREDGING OF BASIN ADJACENT TO CARNSEW
WHARF TUNNEL INTAKE

6.1

The Purpose of the Works

The purpose of these works, together with the works of excavating the harbour adjacent to
Carnsew Quay/Cansew Wharf (Item 5), is to re-establish the harbour at this location, which has
been filled in the past with demolition material from the adjacent South Quay.

6.2

Scope of Work to be Undertaken

•

Dredging to a depth of –1.0 m OD to form a basin of this depth between South Quay and

Carnsew Quay/Wharf. A total volume of approximately 3200 m3 of fine sand, silt and clay.
•

Testing of dredge material, processing and treatment where appropriate, and removal to a filling
area within the development site, appropriate to its final condition and quality

•

Limits to tidal working times, or placement of screens or bunds, if required and depending on
method of dredging, to limit escape of excessive fine sediments into the waterways

Refer also to Drawing No BHW D 9000 02 for location of dredging works.

6.3

Methods and Processes of Construction

Dredging works are carried out within the harbour during the tidal cycle. Due to the shallow
dredging depth the works will be tidally affected, taking place either during low or high water
periods, depending on whether “dry” or “wet” excavation is selected. Either mechanical or hydraulic
methods might be employed, using backhoe/grab techniques or shallow draft cutter suction
dredging.
There is likely to be some loss of fines during dredging leading to sediment plumes. Plume
formation will need to be controlled to limit suspended sediment and contaminant concentrations in
the water column adjacent to dredging operations, and within the harbour generally. A method
statement and monitoring regime will need to be established as part of the Construction Stage
Environmental Management Plan to ensure water quality and sediment concentrations within the
harbour are within acceptable limits. If screens or limits to operation within the tidal cycle are
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necessary, the method statement will need to include for these provisions. In addition, if any
dredged material is de-watered or treated ashore, it will be necessary to monitor leachate and
particulate levels of water returning to the harbour.
During this operation, the flow of water into and out of Carnsew Pool via the second sluice would
not be permitted.
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7

NEW LIFTING/SWING PEDESTRIAN BRIDGE AT
PENPOL CREEK

7.1

The Purpose of the Works

The purpose of these works is to provide a pedestrian link across Penpol Creek.

7.2

•

Scope of Work to be Undertaken
Piled foundation abutment on each bank. The abutment construction will be reinforced
concrete

•

Construction of piers within Penpol Creek. These piers will be of steel or concrete construction,
supported on steel or precast concrete piles.

•

Erection of deck on the abutments and piers – the deck is most likely to be of prefabricated
steel or timber construction, though concrete should not be entirely ruled out at this stage. Part
of the span will be a fixed deck, and part will be a lifting or swing section.

•

Installation of mechanical equipment and control system for lifting or swing operation

•

Apply deck finishes and handrails

Refer also to Drawing No BHW D 9000 02 for location of the lifting/swing pedestrian bridge.

7.3

Methods and Processes of Construction

The construction of foundation abutments will be a conventional land based bridge construction
operation. The erection of the deck will also be a conventional land based bridge operation, using
land based cranes. Erection of piers within Penpol Creek will involve working over the water,
possibly using marine plant within the creek, such as floating pontoon mounted cranes or jack-up
barge mounted cranes. The Construction Stage Environmental Management Plan will need to
describe measures to prevent spillage of any harmful substances into the creek.
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8

DREDGING AT SOUTH END OF PENPOL CREEK

8.1

The Purpose of the Works

The purpose of these works, together with the works of installing a new half tide gate at Penpol
Creek (Item 9), is to provide a basin which does not dry at low tide, and with adequate draft to
accommodate a historic ship moored at the southern end of Penpol Creek.

8.2

Scope of Work to be Undertaken

•

Dredging to a depth of approximately –1.0 m OD. A total volume of approximately 2100 m of fine
3

sand, silt and clay.

•

These works are best carried out at the same time as the works for the half tide gate. The use
of temporary bunds or cofferdam to enable the half tide gate to be constructed in the dry would
also enable dredging works to be carried out in Penpol Creek while the creek is disconnected
from tidal waters. However, the fluvial flow from Penpol Creek would have to be
accommodated (see 8.3 below)

•

Install temporary pipes with sluices through temporary bund or cofferdam, to enable fluvial flow
to Penpol Creek to pass through to the harbour

•

Testing of dredge material, processing and treatment where appropriate, and removal to a filling
area within the development site, appropriate to its condition and quality

Refer also to Drawing No BHW D 9000 02 for location of dredging works.

8.3

Methods and Processes of Construction

Dredging works are to be carried out within the creek while disconnected from the tidal cycle of
Hayle Harbour. The most probable method of excavation is by long-reach backhoe excavator,
loading material to dump truck for removal to a temporary storage area for dewatering, and or
treatment, depending on the type of soil and its condition. In addition, when any dredged material is
de-watered or treated ashore, it will be necessary to monitor leachate and particulate levels of
water returning to the harbour as part of the Environmental Management Plan. It will need to be
recognised that any work undertaken in the “dry” would in fact be continuously inundated by the
Creek water flow, unless special measures were taken to bypass the dredging area.
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9

NEW PENPOL CREEK HALF TIDE GATE AND
PEDESTRIAN CROSSING

9.1

The Purpose of the Works

These works have three purposes:
•

Together with the works of dredging of a basin at the south end of Penpol Creek (Item 8), to
provide a basin with adequate draft to accommodate a historic ship moored at the southern
end of Penpol Creek, by impounding Penpol Creek to high spring level, and normal craft by
impounding the creek to half tide level (the normal condition).

•

By means of raising the gate from its normal level at mid-tide to above the predicted 1 in 200
year tidal flood level, to provide flood protection to Hayle

•

To provide a pedestrian link across Penpol Creek between South Quay and East Quay, which
together with the new pedestrian bridge from East Quay to North Quay (Item 15), will link the
redevelopment of South Quay with the redevelopment at North Quay

9.2

•

Scope of Work to be undertaken
Place temporary earth bunds or cofferdam to each side of the tide gate works to enable the
gate and pedestrian crossing to be constructed in the dry

•

Install temporary pipes with sluices through temporary bund or cofferdam, to enable fluvial flow
to Penpol Creek to pass through to the harbour

•

Install dewatering to keep the works dry

•

Construct new reinforced concrete tidal gate housing, lifting/swing bridge supports, and
retaining wall works

•

Install and initially commission new tide gate and control system

•

Erect steel or timber lifting/swing bridge deck above the tide barrier, on to the supports
incorporated into the reinforced concrete tide gate housing

•

Apply deck finishes and handrails

•

Installation and commissioning of mechanical equipment and control system for lifting or swing
operation

•

Place any required stone erosion bed protection blankets to each side of the tide gate

•

Remove earth bunds or cofferdams.
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•

Final commissioning of tide gate system after bunds are removed

Refer also to Drawing No BHW D 1601 01 for further details.

9.3

Methods and Processes of Construction

During tide gate and pedestrian crossing construction no tidal exchange takes place at this
location, as bunds or cofferdams will have been placed to allow the works to be carried out in the
dry. Dewatering of the excavation will be required, and the groundwater discharge will be to the
harbour. This discharge will need to be controlled in terms of suspended sediment content and
water quality, and therefore a method statement and monitoring regime will need to be established
as part of the Construction Stage Environmental Management Plan to ensure water quality of
discharge to the harbour is within the prescribed limits. Construction of any bunds will need to be
carried out in such a manner that sediment leakage to the harbour is limited, and again a method
statement and monitoring regime will need to be established for bund placement and removal as
part of the Construction Stage Environmental Management Plan to ensure sediment leakage to the
harbour is controlled.

Hayle Harbour
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10

EXCAVATION AND DREDGING OF COCKLE BANK AND
SURROUNDING AREA TO PROVIDE FISHERMANS
HARBOUR AND MARINA BASIN

10.1

The Purpose of the Works

The purpose of these works is to provide within the tidal area of the harbour a depressed zone
which at low tide forms an impounded basin of sufficient draft for fisherman’s harbour and marina
pontoon berthing

10.2
•

Scope of Work to be Undertaken
Dredging to a depth of –4.00 m OD. A total volume of approximately 122500 m3 of gravel, sand,
silt and clay.

•

Limits to tidal working times, or placement of screens or bunds, if required and depending on
method of dredging, to limit escape of excessive fine sediments into the waterways

•

Testing of dredge material, processing and treatment where appropriate, and removal to a filling
area within the development site, appropriate to its condition and quality

Refer also to Drawing No BHW D 9000 02 for location of dredging works.

10.3

Methods and Processes of Construction

Dredging works are to be carried out within the harbour during the tidal cycle. Due to the initial
shallow dredging depth the works will be tidally affected, taking place either during low or high
water periods, depending on whether “dry” or “wet” excavation is selected. Either mechanical or
hydraulic methods might be employed, using backhoe/grab techniques or shallow draft cutter
suction dredging. Once an area of deeper water has been formed by the dredging, the works may
be executed continuously, since the dredger will be able to operate in a floating mode in the
excavated portion of the works and shallow barges will be able to move around in the same area.
There is likely to be some loss of fines during dredging leading to sediment plumes. Plume
formation will need to be controlled to limit suspended sediment and contaminant concentrations in
the water column adjacent to dredging operations, and within the harbour generally. A method
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statement and monitoring regime will need to be established as part of the Construction Stage
Environmental Management Plan to ensure water quality and sediment concentrations within the
harbour are within acceptable limits. If screens or limits to operation within the tidal cycle are
necessary, the method statement will need to include for these provisions. In addition, if any
dredged material is de-watered or treated ashore, it will be necessary to monitor leachate and
particulate levels of water returning to the harbour.

Hayle Harbour
Harbour Works Description
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NEW FLOATING PONTOONS FOR MARINA

11.1

The Purpose of the Works

These works, involve the installation of pontoons with access links and services, which, together
with the dredging of Cockle Bank and surrounding area (Item 10), form the Hayle Harbour marina.

11.2

•

Scope of Work to be Undertaken
Steel piles within the marina area for pontoon restraint (a bed anchor system might alternatively
be used)

•

Erection of pontoons and access links

•

Apply deck finishes and handrails

•

Installation of services to berths

Refer also to Drawing No BHW D 1201 02 and BHW D 1401 01 for further details.

11.3

Methods and Processes of Construction

The installation of steel piles or bed anchors within the pontoon zone will involve working over the
water, using marine plant such as pontoon mounted cranes and piling rigs, or jack-up barge
mounted cranes and piling rigs. Marine craft will also be used to assist in the installation of
pontoons. The Construction Stage Environmental Management Plan will need to describe
measures to prevent spillage of any harmful substances into the harbour.
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12

NEW FISHERMAN’S QUAY AND SLIPWAY

12.1

The Purpose of the Works

These works involve the construction of a steel sheet pipe wall quay and slipway. The quay forms
the western edge of the fisherman’s harbour and the eastern edge of the marina. The slipway is
located to the seaward side of the fisherman’s harbour.

12.2

Scope of Work to be Undertaken

•

Install temporary earth bunds or utilise permanent sheet piles as cofferdam / working platform.

•

Install steel sheet piles

•

Construct concrete slipway, including side wall to slipway

•

Remove earth bunds

•

Install anchors between sheet pile walls

•

Backfill between sheet pile walls

•

Form surface slab or asphalt at quay level

Refer also to Drawing No BHW D 1301 01, BHW D 1401 01 and BHW D 2401 01 for further details.

12.3

Methods and Processes of Construction

During quay and slipway construction no tidal exchange takes place at this location, as temporary
bunds may have been placed to allow the works to be carried out in the dry. Dewatering of the
excavation will be required, and the groundwater discharge will be to the harbour. This discharge
will need to be controlled in terms of suspended sediment content and water quality, and therefore
a method statement and monitoring regime will need to be established as part of the Construction
Stage Environmental Management Plan to ensure water quality of discharge to the harbour is within
the prescribed limits. Construction of the temporary bunds will need to be carried out in such a
manner that sediment leakage to the harbour is limited, and again a method statement and
monitoring regime will need to be established for bund placement and removal as part of the
Construction Stage Environmental Management Plan to ensure sediment leakage to the harbour is
controlled.

Hayle Harbour
Harbour Works Description
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13

EXCAVATION AND DREDGING OF HARBOUR AREA TO
THE NORTH-WEST OF FISHERMAN’S QUAY

13.1

The Purpose of the Works

A considerable build-up of sand has taken place in this area over the years since flushing
operations ceased. The sand in this area has previously been excavated to keep the harbour
channel open although this operation was suspended in 2005. The purpose of these works is to
take the coastline back to its former location, when flushing was carried out, and to provide a more
substantial navigational and recreational area of water at the seaward end of Hayle Harbour.
Scope of Work to be Undertaken

13.2

•

Dredging and/excavation of approximately 39000 m3 of sand to a maximum depth of –1.00 m
OD.

•

Limits to tidal working times, or placement of screens or bunds, if required and depending on
method of dredging, to limit escape of excessive fine sediments into the waterways

•

Testing of excavated or dredge material, processing and treatment where appropriate, and
removal to a filling area within the development site, appropriate to its condition and quality, or
use for beach nourishment if suitable.

Refer also to Drawing No BHW D 9000 02 for location of dredging works.
13.3

Methods and Processes of Construction

It is probable that a high proportion of the material at the harbour entrance will be clean sand of a
similar character to that at the back of the existing beaches outside the harbour. If this is indeed the
case, it is possible that this material could be recycled back to the beaches. Excavation and
placement may be by mechanical or hydraulic means, either as a “dry” or “ wet” operation. As a
wet operation the sand would be pumped along the back of the beach and discharged at an
appropriate location. A dry operation would probably be carried out during low water periods using
mechanical plant, such as a long-reach backhoe or similar. The sand would be carted to the beach
by dumper or truck.
Wet dredging and excavation works are carried out within the harbour during the upper part of the
tidal cycle. There will be loss of fines during dredging and excavation leading to sediment plumes.
Plume formation will need to be controlled to limit suspended sediment and contaminant

Revision 01
September 2007
Page 30 of 49

Hayle Harbour
Harbour Works Description
Copyright © Buro Happold Limited

Buro Happold

concentrations in the water column adjacent to dredging operations, and within the harbour
generally. A method statement and monitoring regime will need to be established as part of the
Construction Stage Environmental Management Plan to ensure water quality and sediment
concentrations within the harbour are within acceptable limits. If screens or limits to operation
within the tidal cycle are necessary, the method statement will need to include for these provisions.

Hayle Harbour
Harbour Works Description
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NEW VEHICULAR BRIDGE BY COPPERHOUSE GATE

14.1

The Purpose of the Works

The purpose of these works is to provide a vehicular crossing across Copperhouse Pool to provide
connection between the town and the development at North Quay. There is an existing ex-railway
swing bridge by the Copperhouse sluice gate, which is a Grade 2 historic structure. It is currently
used as a single lane highway, allowing traffic flow in one direction only at a time. This is a weak
bridge, incapable of taking full highway loading. The alignment of the existing bridge is not ideal for
the junction required to meet anticipated traffic demand when the development is complete. It is
also narrow. The new bridge, built to current highway standards, will be aligned to allow an
adequate and safe junction arrangement, while allowing the existing historic bridge to remain
without destroying its character.
14.2

•

Scope of Work to be Undertaken
Piled foundation abutment on each bank located to avoid damage and imposed loads to Listed
Quay walls. The abutment construction will be reinforced concrete

•

Construction of piers within Copperhouse Pool. These piers will be of steel or concrete
construction, supported on steel or precast concrete piles.

•

Erection of deck on the abutments and piers – the deck beams are likely to be of prefabricated
steel or concrete construction, and the final slab will be of reinforced concrete construction

•

Apply deck finishes and handrails

Refer also to Drawing No BHW D 9000 02 for location of the road bridge.
14.3

Methods and Processes of Construction

The construction of foundation abutments will be a conventional land based bridge construction
operation. The erection of the deck will also be a conventional land based bridge operation, using
land based cranes. Erection of piers within Copperhouse Pool will involve working over the water,
possibly using floating plant within Copperhouse Pool, such as pontoon mounted cranes and piling
rigs, or jack-up barge mounted cranes and piling rigs. In this event Copperhouse Pool may have to
be impounded for agreed periods to facilitate this operation. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the creek.
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15

NEW PEDESTRIAN BRIDGE FROM EAST QUAY TO
NORTH QUAY

15.1

The Purpose of the Works

The purpose of these works is to provide a pedestrian link from East Quay to North Quay, which
together with the new pedestrian link across Penpol Creek between South Quay and East Quay
(Item 9), will link the redevelopment of South Quay with the redevelopment at North Quay. The
bridge will incorporate a lifting / swing section to allow navigation upstream.

15.2

•

Scope of Work to be Undertaken
Piled foundation abutment on each bank. The abutment construction will be reinforced
concrete

•

Construction of piers within the harbour. These piers will be of steel or concrete construction,
supported on steel or precast concrete piles.

•

Erection of deck on the abutments and piers – the deck is most likely to be of prefabricated
steel or timber construction, though concrete should not be entirely ruled out at this stage

•

Apply deck finishes and handrails

Refer also to Drawing No BHW D 9000 02 for location of the lifting/swing pedestrian bridge.

15.3

Methods and Processes of Construction

The construction of foundation abutments will be a conventional land based bridge construction
operation. The erection of the deck will also be a conventional land based bridge operation, using
land based cranes. Erection of piers within the harbour will involve working over the water, possibly
using marine plant within the creek, such as pontoon mounted cranes and piling rigs, or jack-up
barge mounted cranes and piling rigs. The Construction Stage Environmental Management Plan
will need to describe measures to prevent spillage of any harmful substances into the creek.

Hayle Harbour
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16

COPPERHOUSE POOL SLUICE GATE WORKS

16.1

The Purpose of the Works

This sluice gate is in a generally fair state of repair. However, it was designed, and is operated as a
flood defence structure, and it is not currently used for regular flushing of the harbour. To reestablish its suitability for flushing, an inspection was undertaken by Kenneth Grubb Associates Ltd,
and they recommended that further overhaul and maintenance works are undertaken to ensure
long-term reliable future operation. Once complete, and subject to the agreement of the
Environment Agency which owns the structure. The historical purpose of Copperhouse Pool as a
flushing reservoir can be reinstated, thereby limiting the need for future dredging intervention and
sand excavation from the harbour, which has had to be carried out since sluicing was discontinued
in the 1970’s.
16.2

•

Scope of Work to be undertaken
Possible incorporation of sacrificial anodes on the gate and guides to help prevent future
degradation

•

Repair to the bottom section of each guide, also involving concrete repair

•

Repairs to the bottom corners of the seals

•

Reinstatement of the original roller action

•

Reconstruction of the bottom section of the gate

•

Inspection and possible overhaul of the electrical operating system

Refer also to Drawing No BHW D 1501 01 for location of the Copperhouse Pool sluice gate.
16.3

Methods and Processes of Construction

Some of the repair and refurbishment work may be carried out on the gate by removing it to land.
However, some works will need to be carried out insitu. Insitu works will either be carried out at low
tides, or by installing temporary barriers at the gate housing to keep water out of the gate area. In
this event, a by-pass culvert on the east side of the gate can be used to allow the pool to fill and
empty with the tide. The Construction Stage Environmental Management Plan will need to describe
measures to prevent spillage of any harmful substances into the Pool and harbour.
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17

NORTH QUAY WALL REMEDIAL WORKS

17.1

The Purpose of the Works

A significant proportion of the granite harbour walls are Grade 2 listed, and need to be retained
within the proposals for the harbour development. These walls have not been designed to current
standards, and analysis of their stability will generally show them to have inadequate factors of
safety against sliding and overturning. Indeed there have been some failures of the walls over the
years. The purpose of the works is to retain and renovate the original granite harbour walls, where
they still stand, and to rebuild areas of collapsed wall using modern methods of construction, but
faced with granite to match existing. Whilst the existing walls will not have factors of safety to meet
current standards, this is typical of walls built for docks and harbours in the 18th and 19th
centuries. They cannot be warranted as walls meeting current standards, but if they are well
maintained and repaired, they should continue to provide adequate service, provided they are not
surcharged by greater loads than have occurred in the past. It is most likely that past failures
occurred due to excessive dilapidation, or to excessive surcharge behind the wall, or a combination
of the two.

17.2

Scope of Work to be Undertaken

A wall condition survey was undertaken in November and December 2004, and a schedule of works
was prepared for harbour wall works in March 2005. The schedule of works for the North Quay was
quantified as follows:
•

Partial reconstruction

29m2

•

Full reconstruction

0m2

•

Replace isolated blocks

27m2

•

Re-pointing

151m2

•

Repair coping

366m

•

Repair foundation

7m

•

Further investigation required

26m

Refer also to the harbour wall survey (December 2004) and the Harbour Wall Schedule of Works
(March 2005).
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17.3

Methods and Processes of Construction

Wall reconstruction will involve casting of reinforced concrete, installation of piles, and granite
masonry work. Wall repairs will generally involve reinstatement of granite blocks, pointing with
cement or lime based mortars, and the use of hydraulic cements and other similar materials for
foundation repairs. In some cases piling using sheet piles or bored piles could also be used in
foundation repairs. Work will generally be carried out in the dry, at low tide. Where this is
impractical due to the extent of works at a particular location (for example, if a foundation repair or
new wall construction required longer working times), then the works could be carried out in the dry
behind a sheet pile cofferdam wall or earth bund. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the harbour.
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18

NORTH QUAY (EASTERN) WALL REMEDIAL WORKS

18.1

The Purpose of the Works

A significant proportion of the granite harbour walls are Grade 2 listed, and need to be retained
within the proposals for the harbour development. These walls have not been designed to current
standards, and analysis of their stability will generally show them to have inadequate factors of
safety against sliding and overturning. Indeed there have been some failures of the walls over the
years. The purpose of the works is to retain and renovate the original granite harbour walls, where
they still stand, and to rebuild areas of collapsed wall using modern methods of construction, but
faced with granite to match existing. Whilst the existing walls will not have factors of safety to meet
current standards, this is typical of walls built for docks and harbours in the 18th and 19th
centuries. They cannot be warranted as walls meeting current standards, but if they are well
maintained and repaired, they should continue to provide adequate service, provided they are not
surcharged by greater loads than have occurred in the past. It is most likely that past failures
occurred due to excessive dilapidation, or to excessive surcharge behind the wall, or a combination
of the two.
18.2

Scope of Work to be Undertaken

A wall condition survey was undertaken in November and December 2004, and a schedule of works
was prepared for harbour wall works in March 2005. The schedule of works for the North Quay
(Eastern) was quantified as follows:
•

Partial reconstruction

50m2

•

Full reconstruction

0m2

•

Replace isolated blocks

2m2

•

Re-pointing

0m2

•

Repair coping

19m

•

Repair foundation

0m

•

Further investigation required

3m

Refer also to the harbour wall survey (December 2004) and the Harbour Wall Schedule of Works
(March 2005).
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18.3

Methods and Processes of Construction

Wall reconstruction will involve casting of reinforced concrete, installation of piles, and granite
masonry work. Wall repairs will generally involve reinstatement of granite blocks, pointing with
cement or lime based mortars, and the use of hydraulic cements and other similar materials for
foundation repairs. In some cases piling using sheet piles or bored piles could also be used in
foundation repairs. Work will generally be carried out in the dry, at low tide. Where this is
impractical due to the extent of works at a particular location (for example, if a foundation repair or
new wall construction required longer working times), then the works could be carried out in the dry
behind a sheet pile cofferdam wall or earth bund. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the harbour.
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19

SOUTH QUAY WALL REMEDIAL WORKS

19.1

The Purpose of the Works

A significant proportion of the granite harbour walls are Grade 2 listed, and need to be retained
within the proposals for the harbour development. These walls have not been designed to current
standards, and analysis of their stability will generally show them to have inadequate factors of
safety against sliding and overturning. Indeed there have been some failures of the walls over the
years. The purpose of the works is to retain and renovate the original granite harbour walls, where
they still stand, and to rebuild areas of collapsed wall using modern methods of construction, but
faced with granite to match existing. Whilst the existing walls will not have factors of safety to meet
current standards, this is typical of walls built for docks and harbours in the 18th and 19th
centuries. They cannot be warranted as walls meeting current standards, but if they are well
maintained and repaired, they should continue to provide adequate service, provided they are not
surcharged by greater loads than have occurred in the past. It is most likely that past failures
occurred due to excessive dilapidation, or to excessive surcharge behind the wall, or a combination
of the two.

19.2

Scope of Work to be Undertaken

A wall condition survey was undertaken in November and December 2004, and a schedule of works
was prepared for harbour wall works in March 2005. The schedule of works for the South Quay
was quantified as follows:
•

Partial reconstruction

76m2

•

Full reconstruction

220m2

•

Replace isolated blocks

40m2

•

Re-pointing

304m2

•

Repair coping

439m

•

Repair foundation

0m

•

Further investigation required

29m (does not include the investigation for the wall

uncovered when harbour infill is removed adjacent to Carnsew Quay/Carmnsew Wharf (Item 5))
Refer also to the harbour wall survey (December 2004) and the Harbour Wall Schedule of Works
(March 2005).
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19.3

Methods and Processes of Construction

Wall reconstruction will involve casting of reinforced concrete, installation of piles, and granite
masonry work. Wall repairs will generally involve reinstatement of granite blocks, pointing with
cement or lime based mortars, and the use of hydraulic cements and other similar materials for
foundation repairs. In some cases piling using sheet piles or bored piles could also be used in
foundation repairs. Work will generally be carried out in the dry, at low tide. Where this is
impractical due to the extent of works at a particular location (for example, if a foundation repair or
new wall construction required longer working times), then the works could be carried out in the dry
behind a sheet pile cofferdam wall or earth bund. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the harbour.
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20

EAST QUAY WALL REMEDIAL WORKS

20.1

The Purpose of the Works

A significant proportion of the granite harbour walls are Grade 2 listed, and need to be retained
within the proposals for the harbour development. These walls have not been designed to current
standards, and analysis of their stability will generally show them to have inadequate factors of
safety against sliding and overturning. Indeed there have been some failures of the walls over the
years. The purpose of the works is to retain and renovate the original granite harbour walls, where
they still stand, and to rebuild areas of collapsed wall using modern methods of construction, but
faced with granite to match existing. Whilst the existing walls will not have factors of safety to meet
current standards, this is typical of walls built for docks and harbours in the 18th and 19th
centuries. They cannot be warranted as walls meeting current standards, but if they are well
maintained and repaired, they should continue to provide adequate service, provided they are not
surcharged by greater loads than have occurred in the past. It is most likely that past failures
occurred due to excessive dilapidation, or to excessive surcharge behind the wall, or a combination
of the two.

20.2

Scope of Work to be Undertaken

A wall condition survey was undertaken in November and December 2004, and a schedule of works
was prepared for harbour wall works in March 2005. The schedule of works for the East Quay was
quantified as follows:
•

Partial reconstruction

9m2

•

Full reconstruction

155m2

•

Replace isolated blocks

13m2

•

Re-pointing

95m2

•

Repair coping

231m

•

Repair foundation

0m

•

Further investigation required

28m

Refer also to the harbour wall survey (December 2004) and the Harbour Wall Schedule of Works
(March 2005).
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20.3

Methods and Processes of Construction

Wall reconstruction will involve casting of reinforced concrete, installation of piles, and granite
masonry work. Wall repairs will generally involve reinstatement of granite blocks, pointing with
cement based or lime mortars, and the use of hydraulic cements and other similar materials for
foundation repairs. In some cases piling using sheet piles or bored piles could also be used in
foundation repairs. Work will generally be carried out in the dry, at low tide. Where this is
impractical due to the extent of works at a particular location (for example, if a foundation repair or
new wall construction required longer working times), then the works could be carried out in the dry
behind a sheet pile cofferdam wall or earth bund. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the harbour.

Revision 01
September 2007
Page 42 of 49

Hayle Harbour
Harbour Works Description
Copyright © Buro Happold Limited

Buro Happold

21

CARNSEW WHARF WALL REMEDIAL WORKS

21.1

The Purpose of the Works

A significant proportion of the granite harbour walls are Grade 2 listed, and need to be retained
within the proposals for the harbour development. These walls have not been designed to current
standards, and analysis of their stability will generally show them to have inadequate factors of
safety against sliding and overturning. Indeed there have been some failures of the walls over the
years. The purpose of the works is to retain and renovate the original granite harbour walls, where
they still stand, and to rebuild areas of collapsed wall using modern methods of construction, but
faced with granite to match existing. Whilst the existing walls will not have factors of safety to meet
current standards, this is typical of walls built for docks and harbours in the 18th and 19th
centuries. They cannot be warranted as walls meeting current standards, but if they are well
maintained and repaired, they should continue to provide adequate service, provided they are not
surcharged by greater loads than have occurred in the past. It is most likely that past failures
occurred due to excessive dilapidation, or to excessive surcharge behind the wall, or a combination
of the two.

21.2

Scope of Work to be Undertaken

A wall condition survey was undertaken in November and December 2004, and a schedule of works
was prepared for harbour wall works in March 2005. The schedule of works for the East Quay was
quantified as follows:
•

Partial reconstruction

43m2

•

Full reconstruction

0m2

•

Replace isolated blocks

6m2

•

Re-pointing

22m2

•

Repair coping

112m

•

Repair foundation

0m

•

Further investigation required

12m

Refer also to the harbour wall survey (December 2004) and the Harbour Wall Schedule of Works
(March 2005).
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21.3

Methods and Processes of Construction

Wall reconstruction will involve casting of reinforced concrete, installation of piles, and granite
masonry work. Wall repairs will generally involve reinstatement of granite blocks, pointing with
cement or lime based mortars, and the use of hydraulic cements and other similar materials for
foundation repairs. In some cases piling using sheet piles or bored piles could also be used in
foundation repairs. Work will generally be carried out in the dry, at low tide. Where this is
impractical due to the extent of works at a particular location (for example, if a foundation repair or
new wall construction required longer working times), then the works could be carried out in the dry
behind a sheet pile cofferdam wall or earth bund. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the harbour.

Revision 01
September 2007
Page 44 of 49

Hayle Harbour
Harbour Works Description
Copyright © Buro Happold Limited

Buro Happold

22

CARNSEW QUAY WALL REMEDIAL WORKS

22.1

The Purpose of the Works

A significant proportion of the granite harbour walls are Grade 2 listed, and need to be retained
within the proposals for the harbour development. These walls have not been designed to current
standards, and analysis of their stability will generally show them to have inadequate factors of
safety against sliding and overturning. Indeed there have been some failures of the walls over the
years. The purpose of the works is to retain and renovate the original granite harbour walls, where
they still stand, and to rebuild areas of collapsed wall using modern methods of construction, but
faced with granite to match existing. Whilst the existing walls will not have factors of safety to meet
current standards, this is typical of walls built for docks and harbours in the 18th and 19th
centuries. They cannot be warranted as walls meeting current standards, but if they are well
maintained and repaired, they should continue to provide adequate service, provided they are not
surcharged by greater loads than have occurred in the past. It is most likely that past failures
occurred due to excessive dilapidation, or to excessive surcharge behind the wall, or a combination
of the two.
22.2

Scope of Work to be Undertaken

A wall condition survey was undertaken in November and December 2004, and a schedule of works
was prepared for harbour wall works in March 2005. The schedule of works for the Carnsew Quay
was quantified as follows:
•

Partial reconstruction

0m2

•

Full reconstruction

0m2

•

Replace isolated blocks

0m2

•

Re-pointing

2m2

•

Repair coping

12m

•

Repair foundation

0m

•

Further investigation required

1m (does not include the investigation for the

wall uncovered when the infill material in the channel to the Carnsew Second Sluice is removed
(Item 2))
Refer also to the harbour wall survey (December 2004) and the Harbour Wall Schedule of Works
(March 2005).
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22.3

Methods and Processes of Construction

Wall reconstruction will involve casting of reinforced concrete, installation of piles, and granite
masonry work. Wall repairs will generally involve reinstatement of granite blocks, pointing with
cement or lime based mortars, and the use of hydraulic cements and other similar materials for
foundation repairs. In some cases piling using sheet piles or bored piles could also be used in
foundation repairs. Work will generally be carried out in the dry, at low tide. Where this is
impractical due to the extent of works at a particular location (for example, if a foundation repair or
new wall construction required longer working times), then the works could be carried out in the dry
behind a sheet pile cofferdam wall or earth bund. The Construction Stage Environmental
Management Plan will need to describe measures to prevent spillage of any harmful substances
into the harbour.
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23

CONSTRUCTION OF SLIPWAY

23.1

The Purpose of the Works

These works involve the construction of a slipway and side walls as well as embankment. The slipway is
located to the seaward side of the fisherman’s harbour. The intended use of the Slipway will be to launch
vessels constructed at the nearby construction bays
23.2

Scope of Work to be Undertaken

•

Construct concrete slipway

•

Construction of side wall to slipway, will act as a retaining wall

•

Construction of embankment

Refer also to drawing nos. BHW D 1301 00, BHW D 1401 00 and BHW D 2401 00 for further details
23.3

Methods and Processes of Construction

The Slipway and side wall will be constructed simultaneously. During construction no tidal exchange takes
place at this location, as temporary bunds have been placed to allow the works to be carried out in the dry. .
Dewatering of the excavation will be required, and the groundwater discharge will be to the harbour. This
discharge will need to be controlled in terms of suspended sediment content and water quality, and therefore a
method statement and monitoring regime will need to be established as part of the Construction Stage
Environmental Management Plan to ensure water quality of discharge to the harbour is within the prescribed
limits. Construction of the temporary bunds will need to be carried out in such a manner that sediment
leakage to the harbour is limited, and again a method statement and monitoring regime will need to be
established for bund placement and removal as part of the Construction Stage The construction of the
embankment will then take place with the retaining side wall in place. Further to the embankment construction
protection to the embankment may be required to prevent against coastal erosion. A Construction Stage
Environmental Management Plan to ensure sediment leakage to the harbour is controlled.
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