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This Chapter presents an assessment of the air quality impacts of the
proposed re-development of Penzance Harbour, including the traffic
generated by the scheme and construction impacts. Changes in air quality
resulting from the introduction of a combined passenger and freight ferry
once the scheme is complete are also included.

The following scenarios have been assessed as part of this Chapter, and
hereafter the following distinctions are made:

Base Year: Assessment of the current air quality conditions (2004).

Do-Minimum: Assumes that the development would not go ahead in
the opening year (2009).

Do-Something: Assumes that Penzance Harbour is re-developed to
the Concept Design in the opening year (2009).

An assessment has been made for the Base Year (2004), Do-Minimum and
Do-Something (2009) air quality conditions at the Harbour and in the
immediate surrounding area where this is likely to be affected by the
proposed re-development.

Air pollution has a wide range of effects including detrimental impacts on
the health of humans, animals and vegetation, damage to buildings and
materials, and climatic impacts such as global warming. The main impacts
of the Penzance harbour scheme are considered to be:

Emissions from port associated traffic on the local road network;
Emissions from shipping movements within the harbour;
Emissions from harbour activities; and

Dust from construction activities.

The baseline conditions and the impacts of the development have been
assessed in terms of local, generalised and regional air quality.

A desk study was undertaken to examine existing air quality at Penzance
Harbour and Penwith District Council were contacted in relation to the
study. They provided their Updating and Screening Assessment (USA)
report (2003), undertaken as part of the Council duties under Section 80 of
the Environment Act 1995, ‘The Review and Assessment of Air Quality’.
The report was reviewed as part of this study into the baseline air quality at
Penzance Harbour, and surrounding area.

An assessment of the impact of port related traffic on air quality in the
vicinity of the harbour has been made in accordance with the Design
Manual for Roads and Bridges (DMRB), Volume 11, Section 3, Part 1, Air
Quality (February 2003). The air quality assessment compares the Base
Year (2004) with the Do-Minimum and Do-Something scenarios for the
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opening year (2009). The predicted concentrations are compared with the
applicable Air Quality Standards (AQS) objectives for each pollutant to
determine the impact of the re-development.
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The main sources of emissions in the area are associated with road traffic

along Battery Road and The Quay/Wharf Road that run next to the harbour.
There are also emissions from vessels using the harbour.

A localised air quality assessment for 2004 was undertaken following the
DMRB methodology, which examined the following pollutants: carbon
monoxide (CO), 1-3 butadiene, benzene, nitrogen dioxide (NO,), and
particulates (PMyo). These pollutants are assessed in terms of air quality
due to their potential health affects. Health based ambient air quality
objectives are set for each of these pollutants as highlighted in the Air
Quality Regulations (England) (2000) and subsequent amended 2002
Regulations.

Current background air quality concentrations at the Harbour were
determined using information available in the ‘Air Quality Archive’ website
produced by NETCEN on behalf of the Department for Environment, Food
and Rural Affairs (Defra). The database contains pollutant concentrations
for the whole of the UK for 2001.

The pollutant concentrations from the database are given in 1km by 1km
grids. The grid that corresponded to the area over Penzance Harbour
centred on ordnance survey grid Reference: 147500, 30500. To avoid
double counting of the road emissions under investigation a neighbouring
grid was chosen centring at 146500, 29500. This allowed other road
emissions to be accounted for and avoided double counting of the
emissions under investigation.

Using this data, scaling factors defined in LAQM.TG(03): Technical
Guidance: Local Air Quality Management were used to scale the data from
2001 to 2004 and 2009.

The 2004 and 2009 background air quality concentrations used in the
DMRB modelling are given in Table 11.1.

Table 11.1 Pollutant Concentrations used in the DMRB Model

Benzene pg/m3 0.17 0.14
1,3-Butadiene pg/ms3 0.0664 0.03
Carbon Monoxide mg/m3 0.185 0.09
Oxides of Nitrogen pg/m3 12.3 10.0
Nitrogen Dioxide pg/ms3 9.9 8.6

Particles (PMyg) pg/ms 16.1 15.4
2° PMyo pg/ms 6.21 5.1




Traffic data was provided by Hyder Consulting’s traffic engineers for use in
this assessment and is provided in Table 11.2. The roads assessed were
Battery Road (Link 1) and Wharf Road/The Quay (Link 2).

Table 11.2 Traffic Data used for the Assessment of Air Quality at Penzance

Harbour
AADT % HGV Speed (kph)
] | ]
1 Battery Road 12500 12863 4 48
2 Wharf Rd/The 13200 13583 4 48
Quay

As illustrated by the traffic data the re-development of Penzance Harbour is
not forecast to generate any additional traffic. The re-development
however is likely to lead to improved traffic management and less
congestion around the harbour.

The localised air quality assessment calculated the current air quality
concentrations at receptors R1 and R2 as illustrated in Figure 11.1.
Receptor R1 is a Public House (Dolphin Tavern), R2 is a residential
property. The distance of Receptors R1 and R2 from the centre of each
link is presented in Table 11.3.

Table 11.3 Receptor Distance from each Link

Receptor Link Distance (m)
R1 1 5
R2 2 26

The calculated air quality concentrations at Penzance Harbour were then
compared against the UK AQS. The AQS defines a range of health based
air quality objectives. Further details relating to the AQS are provided in
Appendix 11.1.

The localised assessment of air quality calculated the concentrations of
benzene, 1,3- butadiene, CO, NO,, and PMy, at receptors R1 and R2 for
the Base Year (2004), Do-Minimum and Do-Something (2009).
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The generalised assessment of air quality is an estimation of the overall
change in people’s exposure to concentrations of NO, and PMy,. These
pollutants are identified as of particular concern with respect to compliance




with the AQS objectives. The assessment considers the relative exposure
of sensitive receptors to the predicted change in air quality arising from the
scheme. Roads only have to be considered in this assessment if there is a
10% or greater change in traffic flows from the Do-Minimum to the Do-
Something. The re-development of Penzance Harbour is not forecast to
generate any additional traffic, and as such there is no change in traffic
flows from the Do-Minimum to the Do-Something. The generalised
assessment is therefore not required as part of this environmental
assessment.
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The assessment of the contribution of the scheme to regional air quality is
based on the total annual emission of pollutants over the road networks
affected by the proposed development calculated using the DMRB air
quality model. The results are set out in the assessment of effects section.
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The emissions from vessels can also be used to estimate regional baseline
emissions. As with traffic, the contribution to regional emissions is set out
in the assessment of effects section.

The impact of emissions from shipping has been considered as part of the
assessment. This has been in the context of the guidelines from the DfT ‘A
Project Appraisal Framework for Ports’, which require assessment to be
made of how the proposal affects local air quality or designated Air Quality
Management Areas (AQMA'’s).

The other main harbour activity with potentially to affect air quality is fishing,
and changes in the volume of landing of fishing and handling have been
examined to assess any likely odour impacts.
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The potential dust impacts during construction have also been examined,
taking into account methods of construction and transport of materials.

1

The existing conditions in terms of air quality are set out in this section
under the headings of:

Desk Study
localised air quality; and

regional air quality.
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Table 11.4
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The review of Penwith Borough Councils USA report showed that there is
no monitoring information to suggest there are elevated levels of NO, or
other pollutants in Penzance Harbour. The report also concludes that
there are no substantial industrial emissions at Penzance Harbour or the
local area likely to give rise to pollutants levels that will breach any of the
AQS objectives.

In relation to the wider road network and the town centre, the Penwith
District Council USA (2003) report indicates that there are areas currently
exceeding the NO, AQS having been assessed using 10 months of
diffusion tube monitoring data. These locations are on Market Street and
Alverton Street and can be categorised as ‘street canyons’, the current
exceedance being due to road traffic. The report states, “It is therefore
assumed that such sites will not meet future objectives unless changes are
instigated”. The report recommends that a detailed assessment would
need to be carried out for the areas identified as having high annual NO,
concentrations.

The area to be assessed around the harbour is not enclosed and therefore
dispersion of any emissions, especially traffic, will occur more easily than
the areas identified as having high NO, concentrations.
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The results of the DMRB localised assessment (Table 11.4) have been
completed in accordance with the Methodology outlined in section 11.2.1.

Calculated Air Quality Concentrations at Penzance Harbour Receptors (2004)
and Corresponding AQS.

Pollutant Concentration at Receptor 1 and 2 (2004)
CO Benzene 1,3- NO, PMio
butadiene

Annual Annual Annual Annual Annual Days

Mean Mean Mean Mean Mean >50

mg/m? pg/m?® pg/m?® pg/m?® pg/m?® pg/m?®
R1 0.24 0.28 0.13 15.58 18.33 1
R2 0.20 0.23 0.10 13.44 17.39 0
AQS Objective
(year to be
achieved by) 10 (2003) 5 (2010) 2.25(2003) | 40 (2005) | 40 (2004) | 35 (2004)

The assessment carried out at receptors R1 and R2 show that the base
year conditions for Penzance Harbour are well below the AQS objectives
for all pollutants.
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Due to the exhaust emissions from traffic, NO, and PM,, are the pollutants
of most concern. Receptor R2 has the highest modelled NO, and PM;q
concentrations, 15.58 pg/m*® and 18.33 pg/m? respectively. Both modelled
concentrations are below half the annual AQS objectives of 40ug/m? for
each pollutant.
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A localised assessment of existing vessel movements in the harbour has
been undertaken. Currently, maritime traffic using Penzance harbour can
be divided into;

Vessels operated by the Isles of Scilly Steamship Group
Other vessels using the inner wet dock
Vessels entering or leaving the dry dock

Yachts, and other vessels with permanent berths in the outer
harbour

Sailing dinghies and other small craft

In terms of existing emissions from shipping the larger vessels are of most
concern in terms of impact on air quality. There are two principal vessels
that currently use Penzance Harbour operated by the Isles of Scilly
Steamship Group. The Scillonian Il operates a passenger service and
carries a small amount of freight. The vessel does not operate during the
winter months. The Gry Maritha carries the majority of freight and operates
all year round. Table 11.5 summarises these vessel movements.

Table 11.5 Summary of Current Vessel Movements

Vessel Movements per day

Summer Months | Winter Months

High Low High Low

Isles of Scilly Steamship Group 3 0 1 0

- 3 4 "
Traffic

For comparison purposes the results of the Base Year regional assessment
is presented in section 11.4.2, Table 11.10.

Shipping

In order to quantify emissions, shipping data was provided by naval
architects, which outlined typical operating hours and fuel consumption for
vessels of a comparable type to those at present (although not of the same
age). Table 11.6 outlines the fuel consumption and number of voyages for
the existing vessels.




Table 11.6 Fuel Consumption by Existing Vessels

Vessel Number of Fuel Consumption | Total Fuel
Voyages a per Voyage Consumption
Year (Tonnes) (Tonnesl/year)

Existing Passenger 402 1.61 647.22

(Scillonian 111)

Existing Freight 262 1.66 434.92

(Gry Maritha)

Source: Hart Fenton Naval Architects, 2004

In terms of fuel usage, the total fuel used for the current two vessels is
1082.14 tonnes/yr. To calculate emissions, the report "Quantification of
emissions from ships associated with ship movements between ports in the
European Community"* was used. This contains emission factors for
different categories of vessels, which are shown in Table 11.7.

Table 11.7 Emission Factors used for each Vessel

Pollutant NO, SO, CcO, HC
(kg/tonne (kg/tonne (kg/tonne (kg/tonne
fuel) fuel) fuel) fuel)
Passenger Vessel 62 54 3179 2.2
Freight Vessel 81 54 3179 2.7
Combined Vessel 77 54 3179 2.7
1 Final report from Entec UK Ltd for the European Commission

http://europa.eu.int/comm/environment/air/pdf/chapter2_ship_emissions.pdf

To calculate regional emissions the fuel usage was multiplied by each of
the emission factors in the table above. The results of this assessment are
presented in section 11.4.2, Table 11.13 for comparison purposes.
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The types of construction activities associated with this type of
development that are likely to have an air quality impact are listed below:

Excavation

Earthworks

Crushers

Stockpiles

Haul routes

Site and construction vehicles

Disruption to existing traffic during the construction phase.

Such activities, without appropriate mitigation, may give rise to dust
nuisance.




Dust is of principal concern during the demolition and construction
activities. The severity of dust impact is weather dependent, with increased
emissions during dry and windy conditions. The type of topsoil,
construction activity, transport modes, storage location, number and
movements of the material also affect dust.

Dust is defined in British Standard BS6069 as particulate matter in the size
range 1 — 75 nm in diameter. Dust is dispersed by the wind, smaller
particles remaining airborne for longer and dispersing more widely.
Stronger winds may support larger particles, but these would normally be
returned to the surface at faster rates. Research undertaken to date is not
conclusive in regard to the distances travelled by dust, however, a study
undertaken to determine the impacts of construction dust found that no
increases in PM;, concentrations attributable to activities at the
(construction) site could be detected at the downwind monitoring station
(about 150m away).

The scheme could impact on local sensitive receptors through construction
activities associated with the re-development of the harbour. The effects
tend to be limited to those properties within 150m of the construction
activities and also tend to be limited due to the time spent at any one
location.

Table 11.8 refers to the number of properties located within 0-150m of the
proposed re-development of the harbour.

Table 11.8 Number of Properties within each Construction Dust

Banding
Number of Properties
0-50m 50-100m 100-150m
Proposed Development 5 21 19

There are five properties within 50m of the harbour, which could suffer
major impacts due to construction activities. There are 21 properties
between 50m and 100m from the edge of the scheme, which may
experience moderate impacts due to construction dust. Construction
activities may cause a minor impact for the 19 properties situated between
100-150m from the construction perimeter.

The increase in construction traffic is unlikely to significantly contribute to
ambient air quality at the detriment of not achieving the AQS objectives.
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The main effects of the scheme on air quality once operational would be on
local and regional air quality from traffic associated with the port activities
and emissions from vessels using the harbour. The possible olfactory
effects have also been considered.
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The localised assessment has been carried out to compare the impact of
the Do-Something compared to the Do-Minimum (2009). Table 11.9 gives
the results of this assessment.

All pollutants are expected to reduce from the base year (2004) to the Do-
Minimum and Do-Something (2009), although the overall traffic levels
would increase comparative to the base year. The increase in traffic on the
local road network through traffic growth is offset by decreases in
background pollutant concentrations and improvements in vehicle
technology.

Table 11.9 Calculated Air Quality Concentrations at Penzance
Harbour Receptors for Do-Minimum and Do-Something

Pollutant Concentration at Receptor 1 and 2 Do-Minimum and Do-Something (2009)
CcO Benzene 1,3- NO, PMyo
butadiene
Annual Annual Annual Annual Annual Days
Mean Mean Mean Mean Mean >50
mg/m?® pg/m?® pg/m?® pg/m?® pg/m?® pg/m?®
R1 0.16 0.22 0.08 12.80 16.85 0
R2 0.13 0.18 0.06 11.19 16.24 0
AQS (year to be 40 35
achieved by) 10 (2003) | 5(2010) | 2.25(2003) | 40 (2005) (2004) (2004)

Again, the concentrations in 2009 for all pollutants are well below their
corresponding AQS objective. The highest NO, and PM,o concentrations
are at Receptor R1, 12.80 pg/m® and 16.85 pg/m® respectively, which are
significantly below half the 40 pg/m® annual average AQS objective for each
pollutant.

The provisional 2010 PM,, annual objective of 20 pug/ms3 is also predicted to
be achieved in 2009.

Shipping

After the completion of the construction works, the intention is to replace
the Scillonian Il with a combined vessel that would carry both passengers
and cargo. The Gry Maritha would then become redundant and be phased
out. This would result in one less vessel movement per day.

In terms of impact on air quality by shipping the pollutants of most concern
are NO,, SO, and PM;,. However for NO, and PMj, guidance in
LAQM.TG(03) states that there is no evidence to suggest that there is a risk




of the AQS objectives being breached and as such Local Authorities are
not required to carry out detailed assessments into these pollutants.

In terms of SO, guidance in LAQM.TG(03) states that a detailed
assessment into potential exceedances is only required where there are
more than 5,000 movements per year. Ship movements are defined as
large ships e.g. Cross Channel ferries, Roll On, Roll off, container ships
and cruise liners. The largest ships using Penzance Harbour are too small
to be considered in this category. Even if they met the criteria there are still
too few movements of these vessels in Penzance Harbour, to exceed the
criteria.

On this basis there is unlikely to be any air quality exceedances due to
shipping vessel movements.

Traffic

Table 11.10 shows the regional assessment of traffic emissions in the base
year and the opening year. Compared to the base year (2004), both the
Do-Minimum and Do-Something (2009) scenario emissions decrease over
time for all traffic emissions. This decrease in predicted pollutant
concentrations is due to improvements in vehicle technologies, which offset
the increase in traffic flows between 2004 and 2009.

Table 11.10 Regional Assessment of Traffic Emissions for the Base
Year (2004), Do-Minimum and Do-Something (2009)

3 2 Loy
co 5,205 3,463 3,463
THC 697 429 429
NO, 2,525 1,753 1,753
PMyo 88 57 57
co, 670 (tn/yr) 639 (tn/yr) 639 (tn/yr)

Shipping

Emissions from a new combined vessel have been considered in order to
quantify future emissions and the impact on regional air quality. Table
11.11 shows the fuel consumption and number of voyages for the proposed
vessel compared to the existing.

%




Table 11.11 Fuel Consumption per Voyage by each Vessel

Vessel Number of Fuel Total Fuel
Voyages a | Consumption per | Consumption
Year Voyage (Tonnes) | (Tonnes/year)

Old Passenger 402 1.61 647.22

(Scillonian 111)

Old Freight (Gry Maritha) 262 1.66 434.92

New Combined Vessel 512 2.65 1356.8

In terms of fuel usage, the total fuel used for the current two vessels is
1082.14 tonnes/yr compared to 1356.8 tonnes/yr for the proposed
combined vessel. The emission factors for the vessels used in this
assessment are in Table 11.7.

The total emissions for the Do-Minimum and Do-Something (replacement
of two vessels with combined vessel) are shown in Table 11.12.

Table 11.12 Regional Assessment of Shipping Emissions for the
Base Year (2004) and Opening Year (2009) for the
Baseline and Proposed Development

Pollutant # %
NOy 75.36 104.47
SO, 58.44 73.27
CO; 3440.12 4313.27
HC 2.60 3.66

The emissions increase in the Do-Something compared to the baseline.
There are however a number of assumptions made in relation to the
emission factors obtained. These assumptions are;

The emission factors do not distinguish between fuel types. They are
universal emission factors for each category of vessel. Therefore the
new vessels are likely to be more efficient than others.

The efficiency of the vessels has not been taken into consideration.
However, in the absence of more specific information these emission

factors were used.

The emission factors are for 2000. There are no factors to convert
them to the opening year of 2009.

The emission factors do not take into consideration age of the vessel.

In conclusion, the new vessel is forecast to use a higher fuel usage than
the combination of the two old vessels, although vessel movements would
decrease. The method used to calculate the emissions however may not
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be accurate and illustrates the need for specific emission factors for each
vessel.

The replacement of the two present old vessels to a new combined vessel
is likely to lead to more efficient emissions that are not accounted for in the
emission factors obtained for this assessment. It is therefore predicted that
the replacement vessel is unlikely to cause any additional impacts on air
quality, comparative to the existing vessels.

Combined Regional Impact Traffic and Shipping

The total emissions combining traffic and shipping emissions are shown in
Table 11.13. The increase in total emissions is due to the predicted
increase associated with the shipping vessel emissions considered for the
Do-Something. However, the provisos set out above apply.

Table 11.13 Total Emissions for the Baseline and Proposed
Development (2009)

Pollutant $% ! # % & % "#

NOx 77.113 106.223

SO, 58.44 73.27

CO, 4079.12 4952.27

HC 3.029 4.089

PMig 0.057 0.057

CO 3.4 3.4
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An olfactory assessment has not been completed as part of the study as
there is anticipated to be no change in the volume of fish catches landed at
Penzance Harbour.

# /i
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The re-development of the harbour would not lead to any increases in
traffic from the Do-Minimum to the Do-Something. Therefore, there would
be no detrimental impacts on air quality due to the re-development. The re-
development of the harbour is likely to lead to better traffic management
and reduced congestion around the harbour. This is likely to have a
positive impact on air quality.

#

The scheme would reduce the number of vessel movements in the harbour.
A regional type assessment of the total emissions has been calculated and
compared using fuel usage and emission factors from a European
Commission study. However, a clear conclusion cannot be drawn from this




data, as no emission factors were available for the current vessels and the
proposed vessel. The replacement of two old vessels with a more modern
vessel is likely to lead to more efficient and potentially cleaner emissions.
In addition, the reduction of vessel movements in the harbour is likely to
lead to a positive impact on air quality inside the harbour itself as a result of
the reduction in emissions. The proposed vessel is berthed on the
Lighthouse pier, which is the furthest point from any sensitive receptors. As
such, any emissions would be dispersed over a larger area.

The emissions from any replacement vessel may need to be considered in
further detail prior to it entering into service, to ensure that there is no
detrimental impact on air quality.

However, in terms of shipping and air quality the criteria outlined in
LAQM.TG(03) has demonstrated that there are not enough vessel
movements in Penzance Harbour to warrant investigation into possible
exceedance of any of the AQS objectives.

Due to the nature and size of Penzance Harbour it is not envisaged that the
harbour activities, especially those associated with the movement of freight,
including cranes and forklifts would cause a detrimental impact on air
quality.
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The assessment of effects during construction and operation has identified
that a main impacts of the development on air quality would be dust during
construction. The following mitigation measures would be implemented to
minimise the impact:

0 n

Use of enclosed chutes for dropping to ground level demolition
materials that have the potential to cause dust. Chutes would be
regularly dampened.

The use of mobile plant for crushing materials such as bricks, tiles
and concrete is covered by the Environmental Protection Act (EPA)
1990.

Locate crushing plant away from sensitive sites. Consideration would
be given to siting within buildings (e.g. buildings within the site that
would not be demolished or those to be demolished last).

Wheels of vehicles leaving the site would be cleaned so that mud is
not spread on surrounding roads.

Exhausts would not discharge directly at the ground.
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Temporary or completed earthworks would be revegetated or sealed
as soon as possible.

Earthworks would be dampened down in dry weather.

Stockpiles would be located out of the wind (or wind breaks provided)
to minimise the potential for dust generation.

Stockpiles would be kept to the minimum practicable height with
gentle slopes.

Stockpile would be compacted and bound surfaces (in extreme
cases).

Storage time of materials on site would be minimised.

Materials would be stored away from the site boundary and downwind
of sensitive areas.

All dust-generating materials transported to and from site are covered
by tarpaulin.

Height of fall of materials would be minimised.
Spillage would be cleaned up as soon as possible.

Water sprays would be used during warm and sunny weather when
water evaporates quickly.
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Cutting and grinding on site would be kept to a minimum.

Equipment and techniques such as dust extraction would be used to
minimise dust.

During cutting of paving slabs water would be sprayed to minimise
dust.

No mitigation measures are required once the scheme is operational.
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As part of this assessment, Penwith Borough Council’'s USA (2003) report
was reviewed. In relation to Penzance Harbour the report does not
highlight the need for any further assessment into possible breaches of the
AQS objectives.

The proposed redevelopment of Penzance Harbour is not likely to give rise
to a detrimental impact on air quality. In terms of traffic movements the
development is likely to improve traffic management and reduce
congestion. In relation to emissions from shipping the replacement of two
old vessels with a combined vessel would lead to less vessel movements
around the harbour. A newer vessel is likely to be more efficient than two




old vessels and as such produce cleaner emissions. The effect of
emissions from vessels due to the development is therefore not likely to
have a detrimental impact on air quality.

In the absence of mitigation measures, construction dust could have a
major impact on five properties. However, with the implementation of
appropriate controls, it is predicted that the construction works would be
undertaken without any significant impact on local residents.
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