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The purpose of this section is to assess the potential construction and 
operational impacts on the terrestrial and marine geology resulting from the 
proposed re-development within Penzance Harbour.  Potential issues 
associated with contamination of marine sediments are considered in 
Chapter 18.0 Contamination.   

The proposed development may have the potential to impact on the 
geology of the area.  Conversely, existing soil conditions or the presence of 
scientifically important geological features and sensitive land uses may 
impose constraints on the design and development of the scheme. 

The following sections describe the existing geological, soil conditions and 
the geo-environmental setting of the study area.  The information is derived 
from a preliminary Geo-Environmental Desk Study Report undertaken by 
Hyder Consulting (UK) Limited (May 2004), which was followed by an 
intrusive investigation in September 2004 by Seacore, under the 
supervision of Hyder Consulting (UK) Limited. 

The methodology used in this assessment is based on The Harbour Works 
(Environmental Impact Assessment) Regulations 1999, which came into 
force in February 2000.  The significance criteria was developed by Hyder 
Consulting (UK) Limited. 

Details on the existing geology, geomorphology, soil conditions and geo-
environmental conditions have been obtained from the Geo-Environmental 
Desk Study Report (Hyder Consulting (UK) Limited May 2004). 

The information collected within the desk study was obtained from the 
following sources: 

·  Published Geological Information (Maps, Memoirs, Geological 
Publications). 

·  Landmark Information Group’s Envriocheck Report (Mining, Landfill 
Sites, SSSI, etc). 

·  Ordnance Survey Maps – Landmark Information Group. 
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The study area for the assessment comprises the existing Penzance 
Harbour and associated piers and coastline.  Historical maps, geological 
maps and other published records were reviewed to cover a wider area.  A 
circumferential zone of 250m from the site has been used in this report. 
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The primary legislation that covers the environmental assessment of soils 
and geology relates to contaminated land and the import / export and 
disposal of soils. 
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Contaminated land legislation is covered by Part llA of the Environment 
Protection Act 1990, which was inserted by Section 57 of the Environment 
Act 1995, and implemented in April 2000 (Contaminated Land (England) 
Regulations 2000 (S.I. 2000/227).  This legislation is not intended to 
prevent environmental pollution, it aims to remediate historical 
contamination and does this by requiring the polluter or currently liable 
person to pay for clean up costs. 

Section 34 of the Environment Protection Act 1990 (Duty of Care 
Regulations 1991) places a Duty of Care on anyone who produces or 
imports, keeps or stores, transports, treats, or disposes of waste. 

The Waste Management Licensing Regulations 1994 require all waste 
material to be disposed of to a suitably licensed waste facility. 

The Landfill (England and Wales) Regulations 2002 came into force on 15th 
June 2002.  These new regulations implement the Landfill Directive 
(Council Directive 1999/31EC), which aims to prevent or to reduce as far as 
possible, the negative environmental effects of landfill.  This legislation will 
have an effect on the disposal of any contaminated / hazardous waste 
identified at the site. 
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An intrusive investigation within the harbour was undertaken between 22nd 
and 27th September 2004 by Seacore under the supervision of Hyder 
Consulting (UK) Limited.  The investigation was undertaken to provide 
information to assess the potential geotechnical and geo-environmental 
issues that may be associated with the proposed development. 

The investigation comprised the progression of 4No. marine rotary holes, 
3No. bucket samples of the harbour beds. The positions of exploratory hole 
sampling locations were chosen with the aim of establishing representative 
ground conditions and to target areas of potential contamination (Figure 
13.8). Results of the laboratory analysis on marine sediments are 
presented in Chapter 18.0 Contamination. 
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The following discusses the assessment used to characterise the 
importance of geology; the magnitude and significance of potential impacts; 
and to provide an overall assessment of the proposed scheme. 

*$ � � 
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The following significance criteria have been used to assess the importance 
of geology which may be impacted by the scheme proposals.  Table 17.1 
shows typical attributes that have been used to assess the importance of 
the geology in the vicinity of the scheme. 
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Table 17.1 Importance of Geology 

Importance  Attribute 

High ·  Designated Sites of Special Scientific Interest (SSSI), and 
Regionally Important Geological / Geomorphological Sites (RIGS). 

·  Active quarries and mining activities. 

Medium  ·  Geological exposures (not designated) 

·  Areas of landfill (inert materials) 

Low ·  Previously disturbed land from the development of the harbour 
and coastal town of Penzance.  

·  Abandoned quarries and mining activities 

·  Contaminated land. 

+� � � ��� � � �� � � �� �� � �1� � �  � �� 1�*$ � �  ��
The magnitude of the scheme is defined by the criteria shown in Table 
17.2.  When the magnitude of the impact is cross-referenced with the 
importance of an attribute (i.e. SSSI designated site) the significance of and 
impact on an attribute can be determined.  This is shown in Table17.3. 

Table 17.2 Definition of Magnitude of Impact 

Magnitude 
of 
potential 
impact 

Criteria Example 

Major Results in loss in attribute Destruction or degradation of SSSI 
and RIGS designated sites. 

Moderate Results in impact on integrity of 
attribute or loss of part of attribute 

Disruption of active quarries and 
mining activities. 

Minor Results in minor impact on 
attribute 

Degradation of a small area of 
geological outcrop 

Negligible Results in an impact on attribute 
but insufficient magnitude to 
affect the use/integrity 

No degradation of geological 
outcrop. 

Table 17.3 Definition of Significance of Impact 

Importance of Attribute Magnitude of 
potential impact 

High Medium Low 

Major Highly Significant Significant Low Significance 

Moderate Significant Low Significance Insignificant 

Minor Low Significant Insignificant Insignificant 

Negligible Insignificant Insignificant Insignificant 
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When the significance of the impacts on all the attributes are considered 
together, an overall impact can be determined.  Table 17.4 below shows 
the overall assessment categories. 

Table 17.4  Geology and Soil Environment – Definition of Overall Assessment 
Categories 

Major 
Beneficial 
Impact 

Proposals could have a large positive impact if it is predicted that it would 
result in a highly significant improvement to a geology and soil attribute(s), 
with insignificant adverse impacts on other geology and soil attributes. 

Moderate 
Beneficial 
Impact 

Where the proposal provides an opportunity to enhance the geology and soil 
environment, because it results in predicted: 

·  Significant improvements for at least one soil or geology 
attribute, with insignificant adverse impacts on other 
attributes; 

·  Very or highly significant improvements, but with some 
adverse impacts of a much lower significance. 

·  The predicted improvements achieved by the proposal 
should greatly outweigh any potential negative impacts. 

Minor 
Beneficial 
Impact 

Where the proposal provides an opportunity to enhance the geology and soil 
environment, because it provides improvements in geology and soil attributes 
which are of greater significance than the adverse effects. 

Neutral Where the net impact of the proposal is neutral, because: 
·  They have no appreciable effect, either positive or 

negative, on the identified attribute; 

·  The proposal would result in a combination of effects, 
some positive and some negative, which balances to give 
an overall neutral impact. In most cases these would be 
slight or moderate, positive and negative impacts. It may 
be possible to balance impacts of greater significance, 
however, in these cases great care would be required to 
ensure that the impacts are comparable in terms of their 
potential environmental impacts and perception of these 
impacts. 

Minor 
Adverse 
Impacts 

Where the proposal may result in a degradation of the geology and soil 
environment because the predicted adverse impacts are of greater 
significance than the predicted improvements. 

Moderate 
Adverse 
Impacts 

Where the proposal may result in a degradation of the geology and soil 
environment, because it results in predicted: 

·  Significant adverse impacts on at least one attribute, with 
insignificant predicted improvements to other attributes; 

·  Very or highly significant adverse impacts, but with some 
improvements which are of a much lower significance and 
are insufficient positive impacts to offset the negative 
impacts of the proposal. 

Major 
Adverse 
Impacts 

Where the proposal may result in a degradation of the geology and soil 
environment, because it results in predicted: 

·  Highly significant adverse impacts on a geology and soil 
attribute; 

·  Significant adverse impacts on several geology and soil 
attributes. 
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The Landmark Information Group Envirocheck Report was used to 
determine whether any designated sites exist within the study area.  No 
Regionally Important Geological and Geomorphological Sites (RIGS) or 
Sites of Special Scientific Interest (SSSI) are present within the study area.  
However it should be noted that approximately 200m east from the end of 
the South Pier a Palaeo-Channel is located, trending in a north-south 
direction.  A Palaeo-Channel is an ancient river system, which may 
potentially have a geological importance in terms of the fossils that may be 
preserved within them. The location of the Palaeo-Channel can be seen in 
Figure 17.1. 
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According to the 1:50,000 (Solid and Drift) geological map for the area of 
Penzance, Sheet 351 and 358, published by the British Geological Survey, 
the site is underlain by superficial deposits of Head, typically consisting of a 
heterogeneous mixture of fine sand, silt and clay, with a low permeability. 

The Head deposits are recorded to be underlain by the Devonian age Mylor 
Slates.  The Mylor Slates have been subjected to contact metamorphism 
from numerous Matabasic Igneous intrusions and extrusions in the area.  
The intrusive and extrusive igneous intrusions comprise the Battery Rocks 
located 400m south of the site. 

The Geological Map also indicates that the car park on the northern section 
of the harbour is underlain by Made Ground.  Made Ground is also likely to 
be present in the western section of the harbour as this area was reclaimed 
in 1908.  The geological map for the area is presented in Figure 17.3. 

According to the Landmark Information Group Envriocheck Report the site 
is covered by soils classed as “soils of high leaching potential” (Urban (U)), 
however soil information for restored mineral workings and urban areas are 
based on fewer observations than elsewhere, due to fewer natural 
geological outcrops occurring in urban area.  Therefore a worst case 
vulnerability classification (High (H)) must be assumed until proven 
otherwise. 

The geology discussed above summarises the terrestrial geology based on 
published records.  Information on the marine geology is based on 
information obtained from the intrusive investigation and is summarised 
below. 
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All of the marine exploratory holes encountered a mixture of silts, sands 
and gravel with traces of clay to depths ranging from sea-bed level to a 
maximum depth of 9.5m below sea bed level (bsbl).  This is underlain by 
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dark grey, very weak to moderately weak, completely to moderately 
weathered Phyllite (slates). 

Within the silty and clayey horizons shell fragments were encountered.  
Within exploratory hole PM3 a horizon of peat with wood fragments was 
encountered from 1.5m bsbl to 3.5m bsbl. 

During the progression of exploratory hole PM4 it was noted that the 
majority of the strata overlying the weathered Phyllite comprised 
predominantly of sands and gravel with horizons of silts and clay with shell 
fragments.  The presence of this granular material is likely to be associated 
with the presence of the Palaeo-Channel in this area. 
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The topography generally reflects the geology of the area.  The weathering 
and erosional processes that have affected the geology within Penzance 
Harbour are largely controlled by coastal erosion and the rates of erosion 
are largely controlled by the strength of the strata.  Within Penzance 
Harbour, the present u-shape coastline is the result of the weaker Mylor 
Slates being continually eroded by waves, whilst the less eroded 
headlands, which comprise Metabasic Igneous rocks, are stronger in 
comparison and more resistant to erosion. 

Inland, the topography is generally flat with an incline towards the north 
west.  The low-lying areas are generally represented by the Mylor Slates 
with the higher ground being represented by the Metabasic Igneous rocks.  
Inland, the erosion is largely controlled by weathering. 

Within Penzance and the surrounding area there are several faults all 
trending in a north west / south east direction with some showing transform 
movement  Faults occur when rocks are fractured by tectonic forces.  
Transform faults is a term given to faults in which rock masses move 
horizontally along a plane.  The faults in the region are generally known to 
have been the result of the Carboniferous age igneous intrusions. 
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The 1:100,000 groundwater vulnerability map, sheet 53, published by the 
Environment Agency for the area of Cornwall, indicates that the underlying 
Mylor Slates and the Matabasic Igneous rocks are classed as a minor 
aquifers (variably permeable).  A minor aquifer is defined as: 

‘…being fractured or potentially fractured rocks which do not have a high 
permeability, or other formations of variable permeability including 
unconsolidated deposits.  Although not producing large quantities of water 
for abstraction, they are important for local supplies and in supplying base 
flow to rivers…’ 

The Environment Agency do not provide a hydrogeological classification to 
the marine geology. 
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The history of the site has been traced with reference to currently available 
past editions of the Ordnance Survey published from 1878 to 2000. 
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The maps indicate the coastal area of Penzance Harbour to be a built up 
urban area extending inland before reaching predominantly agricultural 
land.  The harbour is made up of Albert Pier, the North Arm Pier and the 
South Pier with mooring posts and docking areas.  A lighthouse is 
positioned on the end of the South Pier.  A dry Dock is situated within the 
harbour possibly used for ship building, breaking and repairs. 

Located on the northern section of the harbour, approximately 200m north 
west from the centre of the site are gas works and two iron foundries.  Two 
limekilns, used to reduce naturally occurring forms of calcium carbonate to 
lime, are located on the proximal end of the South Pier.  A further limekiln is 
located within the harbour area within the vicinity of the iron foundries. 

� 8' 7�
By this period, the iron foundries and limekilns are no longer recorded.  
Sections of the harbour have been reclaimed and utilised for additional 
infrastructure and roads (Wharf Road).  The newly constructed road bridges 
the reclaimed land to a newly constructed pier, known as the North Arm 
Pier. 

� 85&�
A car park has been constructed in the northern section of the harbour.  

The only significant change recorded within the study area from 1962 to the 
present relates to the decommissioning of the gas works in 1990 and 
subsequent replacement with a job centre. 
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The Landmark database EnviroCheck has been used as a source of 
information.  The database details information held by Statutory and 
Regulatory Authorities (including British Geological Survey, National 
Radiological Protection Board, The Coal Authority, Catalist Ltd, 
Environment Agency, Penwith District Council and Cornwall County 
Council) records, which may have a bearing on the environmental status of 
the site.  The database includes details of historical landfill sites and 
records of registered contamination processes.  The area of search for the 
EnviroCheck search was a 250m radius of the Penzance Harbour site.  The 
results of the search are shown on Figure 17.2a and 17.2b. 

Homecheck reports (www.homecheck.co.uk) have also been used in 
conjunction with EnviroCheck as an additional source of information. 

The following summarises the Statutory and Regulatory Authorities records. 

·  Ten discharge consents are recorded within 250m radius of the site.  
These include a mixture of trade and sewage effluent discharges. 
However, of these ten consents only three are currently in active use, 
with the remainder having a lapsed, revoked or cancelled status. 

·  Three integrated pollution controls are recorded within 250m radius of 
the site to controlled waters.  These involve coating processing and 
printing within miscellaneous industries and are all associated with the 
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Penzance Shipyard Ltd, Wharf Rd.  This site is located approximately 
40m west from the start of the North Arm Pier. 

·  Four pollution incidents are recorded within 250m radius of the site, 
these include mining water and oils – diesel received by tidal waters.  
However these have all been classed by the Environment Agency as 
Category 3 – minor incident. 

·  Two substantial pollution incidents are recorded within 250m radius of 
the site.  The nearest incident to the site occurred within the harbour 
area (South Pier) on 18th Jan 2003 causing a category 3 - minor water 
impact on the receiving waters.  The pollutant was reported as 
‘unknown oils’. 

·  One licence to keep registered radioactive substances is recorded 
approximately 110m west of the harbour area.  The associated 
substance does not exceed 4 Terabecquerels.  The licence permits 
the storage and use of mobile radioactive substances, including tracer 
testing. 

·  Three Low Risk shallow mining hazards are recorded by the British 
Geological Survey in the harbour area, located at GR: 147700, 30000, 
GR: 147720, 30130, GR: 147810, 30100.  At location GR: 147700, 
30000 there is conclusive evidence for metaliferous mining sourced by 
Ove Arup & Partners, resulting in a potential mining instability issue.    

·  Four contemporary trade directory entries are recorded. 

·  The Homecheck and Envirocheck reports both state that the site is not 
within a coal mining area.  It is therefore likely that all of the above 
mining sites are related to metaliferous mining associated with the 
porphyritic Elvan intrusion in this area.  This is likely to be a source of 
tin and copper, which are metals generally associated with 
metaliferous mining in Cornwall. 

·  Data from the Envirocheck and Homecheck reports provided by the 
British Geological Survey state that the harbour area is located with in 
an area of low risk of landslip subsidence. 

·  The Homecheck report shows that a history of past industrial use gives 
the site a moderate to high level of concern for historical land use.  
The EnviroCheck Report highlights current trade entries located within 
the harbour area. Active and Inactive sites are both listed: 

·  Consultation with the local Authority has revealed the presence of a 
sewerage tunnel within the vicinity of the proposed developments. A 
map detailing the location and trend of the tunnel is shown in Figure 
17.4. 

Active entries:  

·  Isle of Scilly Skybus Ltd – Airport  

·  Penzance Dry Dock Ltd – Ship builders, Repairs and Fittings  

·  R C Pender & Son – Garage Services  

·  Albert Pier Engineering – Precision Engineers  

·  K & R – Foam products – rubber and plastics  
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·  Penwith Marine Services – Marine Engineers 

·  Premier Photographics – photographic processors  

·  Cornish Locksmiths – Safes and vaults – suppliers and installers  

Inactive entries: 

·  Trelawyn’s Ice Cream Co. – Ice cream manufacturers and suppliers  

·  Chapel Studio – Blacksmiths and Forgemasters�

·  Ocean Blue - Chandlers��

Potential issues relevant to the Penzance Harbour re-development are 
discussed in more detail below.   

� � )&)7� � � � �" � #�
� � $ � � �� ��� � � �	 � � �� $ �� � ��� � �*� � � � � �

� � �� � ��� ��2� �� ��� �	 � � �� $ �� � ��� � �� � � 
 � � �
Historical Land Use 

The historical land uses dating from 1878 to 2000 indicate the presence of 
numerous potentially contaminative processes within the subject area.  
These include the graving docks, reclaimed land on the western section of 
the harbour area, a depot, made ground and several tanks on the south 
pier of unknown contents. 

Current Potentially Contaminative Land Use 

·  Pollution Incidents to Controlled Waters – Three pollution incidents 
have been recorded on site.  These incidents resulted in the 
unlicensed discharge of mining water and oils – diesel (including 
agricultural) to harbour waters. All incidents were classed by the 
Environment Agency as category 3 – minor incidents. 

·  Discharge Consents – There are a total of 2No. active discharge 
consents recorded on site.  These include the discharge of trade 
effluent and sewage discharges – (storm overflow, and final/treated 
effluent. 

·  Substantiated Pollution Incident Register – There is one recorded 
substantiated pollution incident on site, which occurred in 2001.  This 
involved unknown oil and has been classified by the Environment 
Agency as a Category 3 – minor incident.   
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Historical Processes 

Historical maps from 1878 to 2000 indicate the area surrounding the site 
had been a small built up area, which underwent continual and gradual 
development.  Potential historical contaminative processes in the close 
proximity of the site have included gas works, limekilns, a laundry and iron 
foundries. 
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Current Potentially Contaminative Processes off Site  

·  Contemporary Trade and Fuel Station Entries – There are 4No. 
contemporary trade directory entries within 250m of the site and these 
include a range of commercial and light industrial properties.  
Potentially contaminative processes include, airports, ship builders, 
repairs & fittings, chandlers and ice-cream manufacturer.  The, ice-
cream manufacturer and chandlers have recently been inactive. 

·  Pollution Incidents to Controlled Waters – One recorded pollution 
incident to controlled waters has been recorded within 250m radius of 
the site.  The pollutant included mining water caused by effluent 
discharge and received by tidal waters. However the incident had been 
classified by the Environment Agency as category 3 – minor incidents. 

·  Discharge Consents – There are 3No. active discharge consents 
located within a 250m radius of the site.  The discharges include 
treated sewage effluent and storm sewerage overflows. 

·  Substantiated Pollution Incident Register – There is 1No. recorded 
incident within 250m of the site, the incident occurred in 2001 and 
involved microbiological pollutants.  However this has been classified 
by the Environment Agency as category 3 – minor incident.   

·  Radioactive Substance – There is 1No. recorded industry within 
250m of the site with the license to accumulate radioactive substance 
or to keep and use mobile radioactive substances. 

� � )&)8� � � $$ � 
� �
A summary of the potential on site and off site contaminants can be seen in 
Table 17.5 below.  These have been referenced from the DOE Industry 
Profile, which lists various contaminants associated with a particular 
industry/processes. 

 

Table 17.5 Summary of Potential On Site and Off Site Sources of Contamination. 
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Within this chapter, the attributes within the site area that may be impacted 
by the proposed development include the marine and terrestrial geology. 
Potential contamination issues associated with dredging are discussed in 
Chapter 18.0 Contamination.  

� � ). )� � 3
� � � �� � �
The proposed scheme involves the dredging of approximately 50,000m3 of 
the seabed, which is within the tidal zone.  The dredged material will 
predominantly comprise silts and sands.  Some rock blasting would be 
required.  An assessment of the potential impact of dredging on geology is 
presented below: 

*$ � �  �?�
The potential degradation and loss of marine geology. Marine geology is 
considered to be of low/moderate importance. 

Potential degradation and loss of Palaeo-Channel.  The Palaeo-Channel is 
considered to be of high importance. 

+� � � ��� � � ?�
The magnitude of the impacts from dredging is considered to be major on 
the marine geology and potential contaminants within the sediments of the 
harbour. 

The proposed dredging would be carried out within the harbour and is not 
likely to encroach the boundaries of the Palaeo-Channel, as it is located 
approximately 200m east of the harbour.  Therefore, the magnitude of the 
impact of dredging on the Palaeo-Channel is considered to be negligible.   

� �� � �1� � �  � ?�
The importance of the geology of the area is considered to be low/medium, 
the magnitude of the impact is considered to be major, therefore an overall 
significant to low significance impact is considered. 

The importance of the Palaeo-Channel is considered to be medium, the 
magnitude of the impact is considered to be negligible, therefore an overall 
insignificant impact is considered. 

2#� 
� ���%� � � � � $ � � �?�
An overall slight adverse impact is considered with regards to the marine 
geology because the predicted adverse impacts are of greater significance 
than the predicted improvements. 

An overall neutral impact is considered with regards to the Palaeo-Channel 
because the dredging process is not likely to have any appreciable effect, 
either positive or negative. 
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The preliminary estimate of earthworks cut/ fill volumes indicate that the 
total volume of fill required is approximately 82,000m3. It is anticipated that 
the material made available from excavation activities would be used in the 
construction of main earthworks or landscaping. Approximately 50,000m3 of 
dredged material would ideally be used in the reclamation works to limit 
deposition at sea.  An assessment of the potential impact of the import and 
export of materials on terrestrial and marine geology and soil attributes is 
presented below: 

*$ � �  ��
The potential degradation and loss of marine geology.  Marine geology is 
considered to be of low to medium importance. 

+� � � ��� � � �
The magnitude of the impacts from the import of materials is considered to 
be negligible on the marine geology. 

� �� � �1� � �  � �
The importance of the marine geology is considered to be low to medium, 
the magnitude of the impact is considered to be negligible, therefore an 
overall insignificant impact is considered. 

2#� 
� ���%� � � � � $ � � ��
An overall neutral impact is considered with regards to the marine geology 
as the import and export of materials is not likely to have any appreciable 
effect, either positive or negative. 

� � ). ). � 	 � � � �
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The construction works would include the construction of a new seawall, 
over a length of approximately180m, to reclaim land to the south of the 
South Pier.  The wall would be keyed into and founded on the existing 
bedrock at Battery Rock.  Rock armouring would be placed in front of the 
existing seaward facing Lighthouse Pier and South Pier. 

The three recorded low risk shallow mining hazards (see section 17.2.7) 
are within close proximity to the proposed development and likely to be 
attributable to metaliferous mining (conclusive evidence sourced by Ove 
Arup & Partners) and the presence of a sewerage tunnel (Figure 17.4). 
During the construction phase a safe working distance from the tunnel 
would be maintained, which encompasses the location of the recorded 
metaliferous mining, therefore reducing the risks associated with shallow 
mining hazards. 

An assessment of the potential impacts of the construction works on the 
terrestrial and marine geology and marine sediment attributes is presented 
below: 
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Degradation and potential loss of near surface marine geology.  Marine 
geology is considered to be of low/medium importance. 

Potential degradation of groundwater quality from construction phase 
process on land, such as the storage of fuels, oils, chemicals and waste 
materials. The terrestrial geology has been classified by the Environment 
Agency as a minor aquifer (see section 17.2.5). The hydrogeology is 
considered to be of high importance. 

+� � � ��� � � �
The magnitude of the impacts from the proposed construction works is 
considered to be major on the marine geology. 

The magnitude of the impacts from the on land constructional process is 
considered to be moderate on the hydrogeology. 

� �� � �1� � �  � �
The importance of the geology of the area is considered to be low to 
medium, the magnitude of the impact is considered to be major, therefore 
an overall significant to low significant impact is considered. 

The importance of the hydrogeology is considered to be high, the 
magnitude of the impact is considered to be moderate, therefore an overall 
significant impact is considered. 

2#� 
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An overall slight adverse impact is considered with regards to the marine 
geology as the predicted adverse impacts are of greater significance than 
the predicted improvements. 

An overall moderate adverse impact is considered with regards to the 
hydrogeology as construction processes may result in potential degradation 
of the hydrogeological environment, as it results in predicted significant 
adverse impacts on at least one attribute, with insignificant predicted 
improvements. 

� � )0� %� � � � � $ � � ��� 1�" 11�  �� ?�2� � 
� ��� � �
The mitigation measures undertaken during the construction phase would 
be such that the potential impacts of operational processes on the terrestrial 
and marine geology and hydrogeology are not likely to be significant. 
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An Environmental Management System (EMS) and site specific 
Construction Environmental Management Plan (CEMP) would be 
implemented prior to construction to provide appropriate mitigation against 
any potential marine or terrestrial contamination encountered during the 
works. 
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Contractors would be encouraged (for example through the use of Key 
Performance Indicators) to reduce waste removed from site.  The contract 
would encourage the re-use of waste materials on the site where 
appropriate 

During construction works, all fuels, oils etc. would be stored in appropriate 
containers within bunded compounds in accordance with Environment 
Agency Guidelines (Pollution Prevention Guidelines).  The CEMP would be 
implemented to promote good working procedures and decrease the risk of 
pollution incidents occurring. 

Any material requiring removal off site is likely to require waste 
characterisation before being disposed of at an appropriately licensed 
Waste Management facility.   

During the construction phase a safe working distance from the tunnel will 
be maintained, which encompasses the location of the recorded 
metaliferous mining to reduce the risks of shallow mining hazards. 

� � )( )&� 2� � 
� ��� � �
An Environmental Management Plan (EMP), which forms part of the EMS, 
should be implemented in order to maintain compliance with current 
pollution management guidance. 

� � )5� � � $$ � 
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The terrestrial geology is anticipated to comprise Made Ground and 
superficial deposits of Head overlying the Mylor Slates, which have been 
subjected to contact metamorphism from numerous Matabasic Igneous 
intrusion and extrusion in the area. 

The marine geology comprises a mixture of silts, sands and gravel with 
traces of clay overlying dark grey, very weak to moderately weak, extremely 
to moderately weathered Phyllite (slates), with possible horizons of peat. 

Approximately 200m east from the end of the South Pier a Palaeo-Channel 
is located, trending in a north-south direction.  This would not be affected by 
the proposed scheme.  

Approximately 82,000m3 of infill material would be imported for the 
proposed scheme. 

Approximately 50,000m3 of dredged material would ideally be used in the 
reclamation works to limit deposition at sea. 

The significance of the impacts on identified attributes are considered to be 
low significant to insignificant. 

The overall assessment category of the scheme in relation to geology is 
defined as slight adverse impacts. 

Mitigation measures would be implemented to reduce of potential impacts.  
These would include the implementation of an Environmental Management 
System (EMS) and site specific Construction Environmental Management 
Plan (CEMP).   

Table 17.6 below presents a summary of impacts from the construction and 
operational works and the mitigation measures. 
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Table 17.6 Summary Impact Table 

Process Attribute Importance Potential Impact 
Magnitude of 
Potential 
Impact 

Overall 
Assessment Mitigation 

Dredging Marine Geology Low / 
medium 

Destruction and potential loss 
of geology 

Major Slight 
Adverse 
Impacts 

Not required 

 Palaeo-Channel High Proposed works is not likely 
to encroach the boundaries of 
the Palaeo-Channel. 

Negligible Neutral Not required 

Infill within 
reclaimed 
land 

Marine Geology Low / 
medium 

Degradation and potential 
loss of near surface geology 

Negligible Neutral Not required 

Construction/ 
Operation 
works 

Marine Geology Low / 
medium 

Destruction and potential loss 
of geology 

Minor Minor 
adverse 
impact. 

Implementation of appropriate 
Environmental Management 
System 

 Hydrogeology Moderate Degradation of ground water 
quality 

Moderate Moderate 
adverse 
impact 

Construction works to be 
undertaken in accordance with 
current guidance e.g. Pollution 
Prevention Guidelines PPG 5&6 
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The Geological Survey of Great Britain (England and Wales) Sheet 351 & 
358, Scale 1:50,000. 

Environment Agency and DEFRA (2002) R&D Publication CLR 7 
Assessment of Risks to Human Health from Land Contamination: An 
Overview to the Development of Soil Guidance Values and Related 
Research. 

Environment Agency, 1:100,000 The Groundwater Vulnerability Map of 
West Cornwall, Sheet 53. 

Homecheck [online] available from: http://www.homecheck.co.uk. 

Landmark Information Group’s Envirocheck Report and Historical Maps. 

Palaeo-Channel, Wessex Archaeology Report 

The Harbour Works (Environmental Impact Assessment) Regulations 1999. 

Good Practice Guidelines for Ports Harbours Operating Within or Near UK 
European Marine Sites July 1999. 

Environment Agency Pollution Prevention Guidelines Working At 
Construction And Demolition Sites: PPG6. 
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