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SUMMARY
The applicant proposes a standby gas generator plant on the site of an existing scrapyard. The
application has been referred to committee by Councillor's Hickman and Jama. It has attracted
significant attention and high numbers of public objections. The application has been carefully
assessed by officers, in particular with regards to air quality and noise. Officers are very mindful of
the real and perceived impacts of new power stations on human health and the environment. The
applicant has submitted robust technical reports to demonstrate that impacts with regards to air
quality and noise will not exceed any pollution thresholds in policy or guidance - thresholds which had
been specifically set to help protect human health and the environment by describing pollutant
concentration levels above which there will be a harmful impact. Furthermore, there is no local or
national planning policy which prohibits a new gas-fired generator in principle; policy is clear that
renewables should be supported, but that there is still a place for gas-fired generators in maintaining
energy security in times of high demand and short supply. Other issues, including impacts on trees,
highways and other matters have all been resolved. Overall, there are no material planning
considerations that would warrant refusal of this application, and the case is recommended for
approval.
EQUALITIES ASSESSMENT
During the determination of this application due regard has been given to the impact of this scheme in
relation to the Equalities Act 2010 in terms of its impact upon key equalities protected characteristics.
These characteristics are age, disability, gender reassignment, marriage and civil partnership,
pregnancy and maternity, race, religion or belief, sex and sexual orientation. There is no indication or
evidence (including from consultation with relevant groups) that different groups have or would have
different needs, experiences, issues and priorities in relation this particular proposed development.
Overall, it is considered that the approval of this application would not have any significant adverse
impact upon different groups or implications for the Equalities Act 2010.
SITE DESCRIPTION
The application site is located in the Lawrence Hill ward of Bristol. It lies within a Principal Industrial
and Warehousing Area (PIWA) as defined in the current local plan.
The local plan review (consultation draft dated March 2019) does not identify the site as being in a
PIWA, but as an area of Growth and Regeneration, suitable for office, homes, student
accommodation and other such uses. However, this is not adopted policy.
The application site is currently in use as a scrapyard. The site is used for the breaking up of scrap
vehicles and related storage. There is a two-storey cabin on the site which operates as an office and
storage building.
There is a line of pine trees along the eastern boundary of the site. These lie outside the application
boundary.
The site lies within Flood Zone 2 and 3.
The site does not lie within an Air Quality Management Area (AQMA). However, surrounding parts of
St Philip's Marsh do lie within the AQMA and the site is located approximately 50m from the AQMA
boundary.
The site is accessed off Philip Street which is an adopted (unclassified) highway.
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PROPOSED DEVELOPMENT
The applicant proposes a standby gas generator plant. This would comprise three standby gas
generators housed within containers, plus associated infrastructure, including: a switchgear building; a
High Voltage (HV) cabin; an amenity cabin; a gas kiosk; one waste oil and one clear oil tank; a 2.5m
palisade fence; and CCTV cameras. Cabling would be underground. Access would be via gates from
Philip Street, which is similar to the current situation. Gas would be taken from the mains supply on
Feeder Road. Electricity would be supplied to a substation to the east, operated by Western Power
Distribution.
Two engines would have a rated thermal output of 6.0 MWth (megawatt thermal) and electrical output
of 2.5 MWe (megawatt electrical) each. These would be 12m tall (including chimney) and 18.5m long.
The third engine has a rated thermal input of 5.0 MWth and an electrical output of 1.95 MWe. This
would be 12m tall (including chimney) and 14.2m long. Each engine would have its own external
transformer and radiator fan on top of the engine unit. The plant would use gas from the existing
mains supply and use this to generate electricity. The electricity would then be fed back in to the
National Grid (via the substation) to be used during periods of high demand. Electricity cannot be
stored in the National Grid, so it is generated as needed.
The applicant has explained that operating hours would be as set out below, and these are the
assumed hours on which the air quality and noise reports are based:
- Monday to Friday: 08:00 to 09:00, 17:00 to 23:00;
- Saturdays : 08:00 to 09:00, 17:00 to 20:00; and
- Sundays: 17:00 to 19:00.
The applicant has estimated that the plant would be operating for 2,132 hours per year. This is the
number of assumed operating hours on which the air quality and noise reports are based.
Two permanent, full-time staff would be employed as a result of the development, but they would not
be permanently based at the site. They would visit the site up to three times a week.
During the lifetime of the application, the applicant provided further information, including: revised air
quality and noise reports to take account of additional receptors; a revised scheme (with one
generator reduced in size) to be located outside of the root protection areas of the trees.
Background to standby generator plants
The applicant has confirmed that the proposals would be eligible for two types of contracts, known as
Capacity Market mechanism Short Term Operating Reserve (STOR) mechanism.
In 2014 the Capacity Market (CM) mechanism was introduced. This provides a payment to electricity
providers for reliable sources of capacity. The aim is to encourage investment needed to replace
older power stations and provide backup for more intermittent and inflexible low carbon generation
sources (gov.uk website https://www.gov.uk/government/collections/electricity-market-reformcapacity-market). STOR is a similar mechanism administered by the National Grid.
Power plants participating in the STOR and CM mechanisms are known as standby generator plants.
They help maintain a power supply during peak periods, which are the time periods set out above.
The National Grid experiences a large fluctuation in electricity demand throughout the day and the
year. Many coal-fired and nuclear power stations have already been decommissioned and renewable
electricity generation is increasing (the UK now generates over 33% of its electricity from renewables
(source: UK Government)). The rise in renewable energy is widely supported in government policy.
However, the rise of renewables leads to a less secure supply, since renewables depend on natural
conditions; for example, less energy is generated through solar power in winter months than in
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summer months. Lack of power supply may also be caused by factors such as serious weather
conditions or unplanned shutdowns of existing power plants.
The National Grid needs to respond quickly to fluctuations in supply and demand in order to maintain
a power supply. When additional power is needed, standby generator plants are called on. During
times of high demand and low supply standby plants are able to provide electricity which can very
quickly be released into the Grid at specific times. This maintains a secure power supply.
Standby plants need to be located in areas close to existing sources of fuel (in this case gas) and
electrical grid connection points.
Is an Environmental Impact Assessment required?
The proposals fall below the threshold for the size of projects which require Environmental Impact
Assessment. With reference to the Town and Country Planning (Environmental Impact Assessment)
Regulations 2017, an Environmental Impact Assessment is not required. However, local and national
policies relating to environmental issues will still apply.
RELEVANT PLANNING HISTORY
There is no known recent planning history at this site. However, it is known that the site has been in
an industrial use for many years. Between 2009 and 2017 Motor Salvage Operator and Scrap Metal
Dealers site licences were granted. The established planning use is therefore considered to be B2
(General Industry).
RESPONSE TO PUBLICITY AND CONSULTATION
The application was advertised by neighbour notification letters and a site notice. Three rounds of
consultation were undertaken in order to consult on the original application and amendments/
additional information referred to above.
To date 267 objections have been received, including from: Ward Councillors and MPs (see section a)
below); Plan-EL (relevant neighbourhood planning group); staff at St Philips Marsh Nursery; parents
of children that attend the nursery; the CEO of the Academy Trust taking over the Meriton School
building; RADE (Residents Against Dirty Energy), an organisation set up following concerns about
recent proposals for standby generators in the city; the Totterdown Residents Association; Bristol
Civic Society; The Planning Solutions Group; Western Power Distribution; and numerous other
individuals across the city.
a)

MP and Councillor comments

Cllrs Jama and Hickman called the application in to be determined by the planning committee.
Cllr Pickersgill objected to the application.
Thangam Debbonaire MP and Kerry McCarthy MP objected to the proposals.
Thangam Debbonaire made the following comments:
"Comment: I object to this application as noise and air pollution from the power plant will have a
negative effect on the area. The area already sees some of the worst noise pollution in the city due to
the nearby placement of Bristol Temple Meads train station and the associated rail noise. In addition
to this the residential areas that are located near to the proposed power plant see a high level of air
pollution that this development would only make worse.
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It is clear that the lives of people who live and work nearby to the power plant will be greatly affected.
For example the pupils at St Philips Marsh Nursery school will be exposed to high levels of noise and
air pollution. This nursery is less than 100 metres away from the proposed power plant and was why I
objected to a similar power plant in 2016.
Areas such as Lawrence Hill and Barton Hill already suffer from health inequalities and reduced
lifespan. Bristol should be leading in genuinely clean and renewable energy and tacking the
dangerous levels of air pollution we see in the city. The detrimental effects that this development will
have means that I cannot support the application and urge its rejection."
Kerry McCarthy MP commented as follows:
"Comment: I am objecting to this application on two grounds.
Air pollution - In Bristol over 300 deaths a year can be attributed to air pollution. Residential areas
near to this development in Lawrence Hill and Brislington are regularly exposed to levels of air
pollution which are unsafe and illegal. The area already suffers extremely poor air quality with local
monitors recording dangerous levels of particulate matter and nitrous dioxide (NO2).
This proposed gas power station would be only 90 metres from St Philips Marsh Nursery school. The
Air Quality Assessment conducted by Fichtner Consulting Engineers concluded that the power station
would have a 'moderate adverse' impact on human health for the nursery. The Meriton school, a
specialist school for young mothers, is even closer, at 80m away, but the effect that air pollution from
the power station would have on the school was not calculated as a part of this assessment.
Previous applications to build a diesel power station in the ward, in 2015 and 2016, were opposed by
concerned residents in part because of proximity to the nursery. The proposed site in this instance is
even closer. Children's lungs are particularly sensitive to air pollution, and exposure to dangerous
levels of pollution can cause long-term lung damage and conditions such as asthma.
Bristol is required by the Government to bring in a Clean Air Action Plan by the end of 2018. This
power plant will be detrimental to efforts by the city to tackle air pollution. I am also concerned that
residents will suffer because of noise pollution from the power plant, and would like this to be taken
into consideration too.
I also note that St Philip's Marsh is likely to see mixed-use development in the future, which is
reflected in Bristol's draft Local Plan. The consequence of this is that the area surrounding this
location, although industrial in character at present, is likely to see a significant level of residential
development in future, which should also be considered when making decisions on air quality and
noise pollution grounds."
b)

Neighbour and amenity group comments

Given the high number of representations, only a summary is set out below, although the full
comments can be read on the Local Planning Authority's website:
-

-

The proposals will result in more air pollution which will impact on the health of people in the
surrounding area, particularly the staff and pupils at the St Philips Marsh Nursery School and
Meriton School. This area is likely to be designated as a Clean Air Zone.
The proposals will increase noise levels in the area.
The proposals will increase traffic.
The proposals do not align with Bristol City Council's declared Climate Emergency and wider
goals of improving air quality, cutting carbon emissions and promoting renewable energy.
More appropriate technology could be used, for example, battery storage [officer note: the
LPA must assess the proposals as submitted].
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-

-

-

The Air Quality modelling report is flawed [officer note: the LPA has required the applicant to
make changes to their methodology and following this is confident in the modelling that has
been produced].
The Council should obtain its own air quality and noise reports [officer note: the LPA is
confident in the methodology used to generate the air quality and noise reports. Reports have
been assessed in-house and the LPA therefore has no need for separate reports to be
commissioned).
This are should be developed for other uses, such as housing and the draft Local Plan
allocates a number of housing and other uses in this area.
The proposals would be an eye-sore.
The welfare of Western Power Distribution's staff needs to be protected.

The further information and amendments provided as part of the second and third rounds of
neighbour consultation did not change the issues raised in response.
c)

Other external consultees

The Environment Agency had no objection subject to conditions relating to flood risk and land
contamination.
The Crime Prevention Design Advisor at the Avon and Somerset Police made the following written
comments:
"The site of this proposed development is in close proximity to Western Power Distribution and also a
key emergency services base. It is for this reason that I have discussed this application in greater
detail with the agent, Alder King.
The following assurances have been provided by the agent and I would respectfully request that these
are conditioned as part of any planning approval:
-

-

CCTV-Identification quality images must be available. I understand from the agent that there
will be coverage from both the NW and SE corners of the development. These cameras are
proposed to be 4m high and will have sufficient span to ensure there is FULL coverage of the
proposed site and infrastructure. I understand that the site will be remotely monitored as there
will be no personnel permanently on site with the proposal that the site will be a securely
closed compound.
The compound will be secured by 2.5m palisade fencing with new gates of the same standard
and height as the fencing.
It is intended that motion sensors will be aligned to the CCTV system with remote monitoring
alerting security staff to any breach of security.

We have no objections to this proposal providing the above measures are adhered to."
Wales and West Utilities made written comments:
"Wales & West Utilities has pipes in the area. Our apparatus may be affected and at risk during
construction works. Should the planning application be approved then we require the promoter of
these works to contact us directly to discuss our requirements in detail before any works commence
on site. Should diversion works be required these will be fully chargeable.
You must not build over any of our plant or enclose our apparatus."
d)

Bristol City Council Officer comments

The Air Quality Officer's comments are set out as a separate background paper.
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The Pollution Control Officer's comments are set out below.
In response to the initial consultation (23.11.2018):
"I've had a look at the above application and the acoustic report submitted with it and would comment
as follows with regards to noise.
The main issues here are very much the same as for application 16/00719/F, proposed installation of
bio-diesel powered generators at Avonbank, less than 200 m from this site. This application was
refused and an appeal dismissed. Whilst noise affecting St Philips in the Marsh Nursery and School
was a reason for the refusal this was not held as grounds for the appeal being dismissed.
This site is considerably closer to the school than the Avonbank site though the source noise levels of
the proposed generator sets and fans here are considerably less than those that were proposed to be
used for the Avonbank application. The predicted noise levels at the school for both sites are however
very similar. Here the noise level at the school is predicted as being 48.4 dBA whereas it was
predicted as being 50 dBA.
The predicted noise level at the school is therefore lower than that for the Avonbank site. It is also
lower than the background noise level and is also within the guideline noise levels for schools given in
BB93. I would also agree with the report in that due to the existing noise climate that the introduction
of the noise from the generators will not engender a significant change in noise exposure or affect the
acoustic suitability of The Meriton, Western Power Distribution's offices, or the St Philips in the Marsh
Nursery School, for their operational purposes.
No information has been given in the acoustic report with this application regards to the frequency
spectrum for the generator sets, so it is therefore not possible to tell whether certain acoustic features
will increase the significance of impact over that expected from a basic comparison of noise levels.
The acoustic report does state that 'It should be noted that quieter genset units may ultimately be
selected, but this candidate plant selection has been assessed in order to demonstrate feasibility on
the basis of a worst-case scenario'. I would therefore ask for an acoustic report to be submitted, by
condition, to confirm that noise from the actual generator sets to be used will be at the same or lower
noise levels than those detailed in the acoustic report."
The Pollution Control Officer suggested conditions limiting the noise levels to below the background
levels.
The Pollution Control Officer made subsequent comments in relation to impacts on the Meriton
School:
"The Meriton has been taken into account in the acoustic report. Section 3.1 which details the site
and surrounding area states 'The closest noise sensitive receptors (NSRs) to the site comprise The
Meriton, located approximately 60 metres west-south-west of the site, which according to their
website "provides outreach support to young parents up to the end of key stage 5 so that they can
attend schools and post 16 education providers" '. This use does seem different from that which [the
Chief Executive Officer of the Multi Academy Trust that will be occupying the Meriton building]
describes will be carried out at the Meriton. In noise terms I feel that they would both be of similar
sensitivities to noise.
Noise from the generators as it would affect the Meriton is detailed in 5.2.7 of the acoustic report
which states 'moderate levels of noise are anticipated to be experienced at the surrounding receptors
when the plant is in operation; however, in the context of the character of the area and the measured
daytime ambient noise level of 62 dB(A), such levels will not engender a significant change in noise
exposure (less than 1 dB at The Meriton)'.
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I think that it also has to be noted that according to the acoustic report that the generators are
'designed to cover potential energy shortages, supplying electricity to the National Grid when
necessary. As such, they have a short-term operational nature, and they are more likely to operate
during peak load hours only, when the demand for electricity is higher, but they have potential to
operate at any time. Although such installations have the potential to operate at any time of the day or
night, the most typical operational periods are the afternoon to early evening (post 15:30)'. It would
therefore appear that they are unlikely to operate during the majority of times that the Meriton or St
Philips in the Marsh Nursery School will open and if they do operate this will only be for a relatively
short period of time and their use will not be continuous.
I think it further has to be noted that the noise assessment is based on a worst case scenario of all 3
generators operating at the same time and that quieter generators set units may ultimately be
selected.
I have taken all the above into account in my previous comments and have asked for a condition
requiring the submission of a further acoustic report based on the actual generator sets to be used
and compliance with noise levels to prevent disturbance to neighbouring properties if the site
becomes operational."
The Pollution Control office made comments in relation to impacts on the Western Power Distribution
Premises (15.01.2019):
"The acoustic report submitted with the application has predicted that the noise level from the
generators, as a worst case scenario with all operating at the same time, will be 57.7 dBA at Western
Powers offices and concludes that 'in the context of the character of the area and the measured
daytime ambient noise level of 62 dB(A), such levels will not engender a significant change in noise
exposure."
The Pollution Control Officer made comments in response to the revised noise report supporting the
amendments that incorporate a smaller third engine:
"As would be expected with one smaller generator the predicted noise levels are slightly lower (3 dB
lower at the Meriton and 1.2 dB lower at the Nursery School). I don't feel this give a significant
reduction in predicted levels. The report still also states that different generator sets could be used so
I will stand by my original comments."
The Arboircultural Officer initially made initial comments as follows (23.01.2019) seeking further
information on how the plant would impact on the Root Protection Areas (RPAs) of the retained trees.
Following negotiations with the applicant, the submission of a Tree Protection Plan and the resiting of
the proposed plant outside the RPAs, the Arboricultural Officer stated that there was no objection,
subject to a condition securing the Tree Protection Plan to be adhered to.
The Land Contamination Officer had no objection subject to the inclusion of conditions.
The Nature Conservation Officer had no objection subject to a condition securing a method
statement for the control and removal of Japanese Knotweed, and advisory notes relating to the bird
nesting season. The officer also advised that there was an opportunity to provide living roofs on the
proposed plant.
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RELEVANT POLICIES
National Planning Policy Framework – February 2019
Bristol Local Plan comprising Core Strategy (Adopted June 2011), Site Allocations and Development
Management Policies (Adopted July 2014) and (as appropriate) the Bristol Central Area Plan
(Adopted March 2015) and (as appropriate) the Old Market Quarter Neighbourhood Development
Plan 2016 and Lawrence Weston Neighbourhood Development Plan 2017 and the Hengrove and
Whitchurch Neighbourhood Development Plan 2019.
In determining this application, the Local Planning Authority has had regard to all relevant policies of
the Bristol Local Plan and relevant guidance.
KEY ISSUES
1.

Principle of development

a) National Policy context
The Overarching National Policy Statement (NPS) for Energy (EN-1, Department of Energy and
Climate Change, 2011) sets out national policy for energy infrastructure. Para 1.2.1 states that the
NPS "is likely to be a material consideration in decision making on applications that fall under the
Town and Country Planning Act 1990 (as amended)". EN-1 supports the transition to a lower carbon
economy (para 2.2.6). It also mentions the need to improve energy security (para 2.2.6) and the
importance of secure and reliable supplies of electricity from a diverse mix of technologies or fuels
(para 2.2.20). The NPS supports the move to renewables, but para 3.6.8 states:
"It is clear that there must be some fossil fuel generating capacity to provide back-up for when
generation from intermittent renewable generating capacity is low and to help with the transition to low
carbon electricity generation."
Para 3.8.1 of the NPS EN-1 states that the UK is "highly dependent on natural gas" and "whilst the
reliance on fossil fuels will fall, the transition will take some time and gas will continue to play an
important part in the UK's fuel mix for many years to come." Gas is the cleanest and most reliable
fossil fuel. Para 3.8.19 refers to its importance in the power generation sector "as a reliable source of
flexible power generating capacity, to back-up intermittent renewables, so underpinning the security of
supply and price stability in the electricity market".
NPS EN-2 sets out policy relating to fossil fuel electricity generating infrastructure with a generating
capacity of over 50MW (para 1.8.1), and so is not considered to strictly apply to the current proposals.
However, it does set out the UK Government's aims with regards to securing a diverse mix of
technologies and fuels in order to increase energy security and resilience, and so sets out the
Government's priorities relating to energy strategy.
The Government's Electricity Market Reform Policy Overview (2012) sets out the objectives for the
reform of the electricity sector, including ensuring a secure electricity supply (including having
sufficient reliable capacity to minimise the risk of supply shortages), sufficient investment in lowcarbon technologies, maximising benefits and minimising costs (para 22).
Paragraph 148 of the National Planning Policy Framework states:
"The planning system should support the transition to a low carbon future in a changing climate,
taking full account of flood risk and coastal change. It should help to: shape places in ways that
contribute to radical reductions in greenhouse gas emissions, minimise vulnerability and improve
resilience; encourage the reuse of existing resources, including the conversion of existing buildings;
and support renewable and low carbon energy and associated infrastructure."
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Overall, national planning policy sets out that the direction of travel is towards renewable energy
production. However, policy also acknowledges the need for some fossil fuel generation to help
ensure energy security of supply. It is not considered that there is any national policy on planning or
energy that would warrant refusal of the development on principle, should site specific issues be
resolved.
b)

Local Policy context

The site lies within an allocated Principal Industrial and Warehousing Areas (PIWA) (PIWA 0068).
Policies BCS8 and DM13 apply. These policies state that PIWAs will be identified and retained for
industrial, warehousing and other similar uses. The proposal is considered to be a suitable use within
a PIWA. The proposed development would replace an existing a scrapyard. It therefore is
considered an appropriate industrial use of the land, should all other policy considerations be
resolved. There are no policies within the Local Plan which specifically support or prohibit standby
energy generation plants.
The Bristol Local Plan is currently under review. The current consultation draft (March 2019) does not
show the application site as being within a PIWA. Draft Policy DS3 instead shows the St Philip's
Marsh area as being an area of growth and regeneration. The supporting text within the consultation
draft states that the area will include mixed uses, including the provision of new homes in a
regenerated city quarter which complements the adjacent Bristol Temple Quarter. The policy refers to
the mix of land uses which should include industry premises. The new policy is still under
consultation and has not yet been adopted. It can therefore be given comparatively little weight in the
decision-making process. However, the wording of the draft policy does not prohibit the use being
proposed in this application.
Policy BCS13 of the Core Strategy requires development to contribute to both mitigating and adapting
to climate change, and to meeting targets to reduce carbon dioxide emissions. The various measures
by which development can do this include the use of decentralised, renewable and low-carbon energy
supply systems. New development should demonstrate through Sustainability Statements how it
would contribute to mitigating and adapting to climate change and to meeting targets to reduce carbon
dioxide emissions through the use of such measures. Policy BCS14 of the Core Strategy further
promotes the use, distribution and development of renewable and low-carbon energy, including by
encouraging freestanding renewable energy installations.
Policies BCS13 and BCS14 do not seek to restrict any form of development in principle. Their
purpose is to ensure that, if the principle of any given development is acceptable in other respects, its
impact on climate change and vulnerability to climate change is minimised. Officers therefore consider
that, while the policies promote renewable and low-carbon energy, they do not themselves provide an
in-principle reason to refuse proposals for conventional energy generating development. Nor does the
National Planning Policy Framework which, at paragraph 148, promotes renewable and low carbon
energy development, but does not specifically restrict fossil-fuel powered energy plants.
The proposal would still be subject to the requirement in policy BCS13 (in terms of its operation) to
demonstrate, through a Sustainability Statement, what steps have been taken to mitigate and adapt to
climate change. However, in practice, there are limits to how a development of this type could
reasonably mitigate its impact. Principally this would be likely to involve making efficient use of its
waste heat. Officers have considered the potential for the proposed development to capture its waste
heat to contribute to a future district heating network. However, due to the intermittent nature of the
proposed energy generation on the site, it is considered that the proposed development would not
provide a consistent or reliable source of heat and heat capture would be unlikely to be cost-effective.
With reference to the and local policy context set out above, the proposal is considered to be
appropriate to the site, subject to detailed assessment of all policy considerations.
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Officers recommend that the acceptability of the proposed development should therefore be
determined on the basis of its wider environmental impact in the proposed location, in accordance
with other policies of the Local Plan and national planning policy.
2.

Environmental Amenity

Policy BCS23 of the Core Strategy deals with any form of pollution that would result from
development, stating that development must "avoid adversely impacting upon environmental amenity"
of the area, taking account of surrounding uses. Policy DM14 of the Site Allocations and Development
Management Policies cover the health impacts of development and seeks to ensure that development
contributes to reducing the causes of ill health, improving health and reducing health inequalities
throughout the city. DM14 states that developments that will have an unacceptable impact on health
and wellbeing will not be permitted. DM33 and DM35 are specifically concerned with Air Quality and
Noise Mitigation respectively. Air Quality Management Areas are designated where concentrations of
key pollutants exceed national targets. The site lies 50m away from an Air Quality Management Area,
but does not lie within it.
a.

Air Quality

In July 2017, following a High Court ruling against the UK Government's air quality plans, a "second
wave" of cities (including Bristol) was directed by government to submit a feasibility study to deliver
compliant air quality in the shortest time possible. Bristol has thus been directed to bring the levels of
NO2 down to compliance levels in the shortest time possible. Officers have assessed the proposals
with regards to air quality with considerable attention.
The full comments from the Air Quality Officer, made during the lifetime of the application, are
attached as a.
The application is supported by a revised Air Quality Assessment. This has modelled the background
air quality of the area and modelled the predicted impacts on human and ecological receptors. The
report contains a number of assumptions, including the likely operating hours (set out above). During
the lifetime of the application, the applicant was asked provide clarity and amendments to the scheme
in order to address concerns raised by the Council's Air Quality Officer. This included the addition of
additional abatement to the proposals in the form of higher stack heights. The applicant was also
asked to model the Meriton School as receptor. Discussions were also held about the operating
hours of the proposed development. During the lifetime of the application, the Air Quality Officer
advised that the proposed operating hours should not be exceeded and should be conditioned. The
Air Quality Officer also stated that there should be no impact on sensitive receptors that would exceed
the threshold defined as negligible in guidance produced by the Institute of Air Quality Management
(IAQM) and Environmental Protection UK on Land-Use Planning and Development Control: Planning
for Air Quality (2017). While this is non- statutory guidance it is generally accepted by planning
authorities for consideration of air quality assessments.
The IAQM guidance refers to Air Quality Assessment Levels (AQALs). These are national or
European air quality objectives, or threshold levels. Section 8.7 of the applicant's Air Quality
Assessment states the following:
"We consider that there is no risk of exceeding the Air Quality Assessment Levels (AQALs) for
nitrogen dioxide or particulate matter. The long-term and short-term magnitude of change for all
pollutants can be described as 'negligible' at all areas of relevant exposure. Therefore, we conclude
that the overall effect of the Facility on local air quality will be 'not significant'." The conclusions of the
applicant's air quality report are set out as a background paper, and officers agree with these
conclusions
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Following revisions to the scheme and revised Air Quality Assessments, the Air Quality Officer agreed
with the applicant's conclusions above, and concluded that the predicted concentrations arising from
operation of the plant would not give rise to unacceptable levels of pollution and therefore would not
conflict with relevant local planning policies. The impact on human receptors would be "negligible",
under the IAQM 2017 guidance criteria. This means that in this location, the ambient (background) air
quality levels are compliant with health-based standards, and the maximum process contribution in
terms of annual mean NO2 would be less than 5% of the air quality objective. Were the proposed
plant to be located close to a very busy road, for example, this might cause the ambient
concentrations of NO2 to be higher, which might lead to more concern about a minor increase.
However, the proposed development is in an area where air quality is within acceptable levels and the
'negligible' increase in levels of pollutants does not breach any national targets. It is worth noting that
there are numerous locations within the city where AQAL limits are breached, due to the emissions
from road transport, and where housing has been allowed on the condition that windows are fixed
shut and the housing is mechanically ventilated.
There is one area where the impact of the plant is not 'negligible' in terms of hourly NO2 increases
resulting from the proposed plant. This is a car park to the northwest of the site, as shown on Figure
9 of the applicant's Air Quality Assessment. However, resultant pollutant levels would still be well
within AQAL defined limited. This is not of concern to officers and would not prejudice any future
development of that site. Again, it should be reiterated that the plant does not cause any breaches of
air quality objectives.
In relation to impacts on workers visiting the site, or in surrounding areas, again, since there is no
predicted breach of any air quality standard, the exposure of workers to the negligible increase in
pollution is immaterial.
The predictions of the Air Quality report are contingent on the operating hours of the plant, so in order
for the scheme to be acceptable in planning terms, a condition would be necessary, limiting the total
operating hours of the plant such that the number of hours modelled in this report would not be
exceeded. A condition is also included requiring the applicant to submit details of ongoing stack
emissions modelling to Bristol City Council to demonstrate that the emissions will be as per the
modelled levels.
b.

Noise

A Noise Assessment Report has been submitted in support of the application and has been reviewed
by the Pollution Control Officer. With reference to the Pollution Control Officer's comments set out
above, the applicant has measured the daytime ambient background noise in the area and compared
this with the predicted noise from the proposed development. There will be a minor increase in noise
at the closest receptors, including The Western Power Distribution site, St Philips Nursery School and
the Meriton, but this will be minor and not significant. For example, at the Meriton School there would
be less than a 1dB increase in noise, but this is not considered a significant change when compared
against the ambient background noise (which is higher). It is worth noting that guidance states that a
change of less than 3dB is not perceptible to the human ear. At the Western Power offices, noise
from the plant would be 57.7db, but again this is lower than the existing background noise level of
62dBA.
The Pollution Control Officer has suggested conditions which require the applicant to submit noise
assessments once the applicant has finalised their choice of plant. The noise report states that plant
selection for the purposes of the noise report has been selected on the basis of a 'worst case'
scenario, so compliance with the condition appears feasible. In addition, the Council is aware of
similar applications where applicants have been able to provide acoustic enclosures and silencers to
reduce noise from generators where necessary. Overall, there are no concerns regarding noise that
would warrant refusal of the application.
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3.

Trees

Policy BCS9 and DM17 support the retention of important existing green infrastructure, including
trees. A line of Austrian Pines runs along the eastern boundary of the site. These are not the subject
of Tree Preservation Orders, but provide amenity value in what is otherwise an area of comparatively
little tree coverage. Officers have therefore considered it important that the proposed development
should not threaten the health of the existing trees.
The initial proposals showed the proposed plant being located within the root protection area of the
trees. Following discussions with the applicant and their arboricultural consultant, the proposals were
amended to show the plant being located outside of the root protection area. A tree protection plan
has also been submitted. This shows robust protection measures, including ground protection formed
of interlocking weight distribution boards. The arboricultural officer was satisfied with the proposals,
subject to a condition securing the Tree Protection Plan. There are no concerns relating to
arboriculture that would warrant refusal of the application.
4.

Land contamination

The application site is on an existing scrapyard. Officers have considered impacts of potential
contamination in relation to impacts on human health and controlled waters. The application has
been assessed against the requirements of policies BCS23 and DM34 which require impacts arising
from land contamination to be adequately mitigated. The applicant has submitted a preliminary risk
assessment. This assumes a low risk from land contamination. However, both the Environment
Agency and the Council's Land Contamination Officer have stated that given the site has been a
scrapyard for at least 30 years, there is currently insufficient evidence to demonstrate that the site is
suitable for the proposed use with relation to land contamination. The Environment Agency and the
Land Contamination Officer have both suggested conditions to cover this aspect. Officers are
satisfied that subject to these conditions, land contamination issues are resolved.
5.

Flood risk

The application site lies within Flood Zones 2 and 3. The NPPF sets out guidance relating to flood
risk assessment. The applicant has suggested that the proposed generators as "essential
infrastructure" as defined by government guidance (Table 2 of paragraph Paragraph: 066 Reference
ID: 7-066-20140306 of the National Planning Policy Guidance) and the LPA agrees with this. Policy
states that the sequential and exception tests should therefore be considered.
The site is located within a PIWA in the Local Plan, meaning that it has been strategically assessed as
being suitable for the proposed use. BCC guidance on the application of the relevant tests states that
the search area for the Sequential Test can be limited to the application site alone, if justification is
available and if the exposure of people and property can be minimsed. With regards to this particular
type of development, standby plant site selection is dependent on a site meeting a number of criteria,
including: proximity to a source of fuel, proximity to a grid connection, the site being previously
developed, and so on. There are therefore a limited number of suitable sites. Furthermore, the
current use incorporates no measures to manage flooding, whilst the proposed development
incorporates flood resilient design, as set out below. For the above reasons, the LPA considers that
there is sufficient justification is available to demonstrate that there the Sequential Test can be
restricted to the current site only.
The exception test needs to be considered. Currently, the site is covered by scrap metal. It can be
reasonably assumed that an ingress of floodwater would result in polluted water and potentially safety
issues arising from metal parts being carried away on flood waters. The proposed development
incorporates flood resistance and resilience measures which would remove these risks. This is
considered a benefit to the wider community which is considered to outweigh the risk. As set out
below, the site-specific FRA is acceptable. The exception test is considered to be satisfied.
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With regards to flood risk management, the applicant has submitted a Flood Risk Assessment (FRA).
The proposed plant would be set on concrete plinths set at 9.30m AOD which is above predicted flood
levels. This is considered to be acceptable, taking into account the effects of climate change and the
25-year design life of the proposals. There is no objection from the Environment Agency regarding
flood risk, subject to a condition securing the plant being set at the proposed level. Flood risk issues
are considered resolved in relation to policy set out in the NPPF and policy BCS16.
6.

Transport

The construction process would generate three HGVs carrying the generators and 5 lorries
transporting the remaining equipment. A crane would be required to lift the equipment onto site.
Once the plant is in place there would be routine check visits (up to a maximum of three times a
week) to the site by technicians in a light transit van. There would also be waste oil collection via a
larger vehicle (Dennis Eagle 3- Axel vehicle) 1-2 times a year. The applicant has submitted tracking
information to show that this vehicle would have sufficient space to reverse into the site and pull out in
forward gear.
The majority of Philip Street is adopted highway, although there is a section adjacent to the entrance
to the site which is privately owned (by WPD). The applicant has confirmed that they have rights to
use this section of road for access and manoeuvring.
Subject to a condition requiring a construction management plan, issues relating to transport and
highways are considered resolved.
7.

Crime and security

The Crime Prevention Design Advisor had no objection to the proposals, subject to security
measures, such as CCTV being included as part of the proposals. A condition has been added to
secure this. Subject to these measures, issues relating to crime and security are considered to be
resolved.
8.

Nature Conservation

The Nature Conservation officer had no objection subject to conditions and advisory notes. The
officer also suggested the inclusion of living roofs as part of the proposals. Living roofs would be
supported by officers, but their absence is not considered to be a reason for refusal.
The applicant's Air Quality assessment considers the impact on protected sites and concludes that
any impact falls within thresholds of acceptability. There has been no concern raised by the
Environment Agency or the Nature Conservation officer in this regard.
The proposals are considered acceptable in relation to nature conservation impacts, subject to the
conditions and advisory notes suggested by the Nature Conservation Officer.
9.

Design

Concern has been raised about the height of the proposed chimneys and their visibility from
surrounding areas, including the Paintworks development. The highest point of the proposed
chimneys will be 12m above ground level. This is no higher than the existing trees. There are
numerous high buildings in the vicinity). The site is currently in use as a scrapyard. It has an untidy
appearance, with piles of scrap metal, car parts and cabins that extend to some metres in height. The
proposals will remove this and will improve the appearance of the site. A line of trees along the River
Avon provides screening from views from the south. Overall, the proposed design does not appear
out of place in what is an industrial context and there are no concerns about the design and visual
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impact.
CONCLUSION
The application has been assessed upon its own merits. All impacts and benefits of the development
have been assessed, including the need for infrastructure improvements to the energy network and
environmental and residential amenity, movement issues and design.
The conclusions of the Air Quality Assessment and Assessments have demonstrated that there would
not be a detrimental impact on pre-existing levels of air quality or noise, including at St Phillips
Nursery School, Meriton School and other places of employment nearby. The health, wellbeing,
residential and environmental amenity of these close-by locations would not be detrimentally harmed,
subject to the conditions referred to above. All other issues are resolved there are no material
planning considerations that would warrant refusal of the application.
Matters relating to other issues, including trees, land contamination, transport and other matters set
out above are considered to be satisfactorily mitigated and can be controlled via conditions, should
the Committee be minded to approve the application.
COMMUNITY INFRASTRUCTURE LEVY
How much Community Infrastructure Levy (CIL) will this development be required to pay?
Development of less than 100 square metres of new build that does not result in the creation of a new
dwelling; development of buildings that people do not normally go into, and conversions of buildings in
lawful use, are exempt from CIL. This application falls into one of these categories and therefore no
CIL is payable.
RECOMMENDED

GRANT subject to condition(s)

Time limit for commencement of development
1.

Full Planning Permission
The development hereby permitted shall begin before the expiration of three years from the
date of this permission.
Reason: As required by Section 91 of the Town and Country Planning Act 1990, as amended
by Section 51 of the Planning and Compulsory Purchase Act 2004.

Pre commencement condition(s)
2.

No commencement of use shall take place until an assessment to show that the rating level of
any plant & equipment, as part of this development, will be at least 4 dB below the background
level at any residential premises.
The assessment shall be carried out by a suitably qualified acoustic consultant/engineer and
be in accordance with BS4142: 2014 Methods for rating and assessing industrial and
commercial sound.
Reason: To protect the amenity of neighbours.

3.

No development shall take place until an assessment on the noise from any plant &
equipment, as part of this development at non-residential uses, has been submitted to and
approved in writing by the Council. The assessment will need to show that noise, from any
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plant & equipment, will be at such a level that internal noise levels at any sensitive industrial
premises will be in accordance with those noise levels recommended by BS 8233: 2014 "
Guidance on sound insulation and noise reduction for buildings" and BB93: acoustic design of
schools - performance standards.
Reason: To protect the amenity of neighbours.
4.

No development shall take place including any works of demolition until a construction
management plan or construction method statement has been submitted to and been
approved in writing by the Local Planning Authority. The approved plan/statement shall be
adhered to throughout the construction period. The statement shall provide for:
- Parking of vehicle of site operatives and visitors
- Routes for construction traffic
- Hours of operation (including timings of construction vehicle arrival and departure) and
overall timeframes for the construction period
- Method of prevention of mud being carried onto highway
- Pedestrian and cyclist protection
- Proposed temporary traffic restrictions
- Arrangements for turning vehicles
- Communication arrangements with nearby businesses and other local organisations
including schools.
Reason: In the interests of safe operation of the highway in the lead into development both
during the demolition and construction phase of the development.

5.

No work of any kind shall take place on the site until all the tree protection measures set out in
the approved Tree Protection Plan (Conrad Energy St Philips, Bristol, Tree Protection Plan,
14294/59908 0_5, dated 18/04/2019) have been installed in full. The Local Planning Authority
shall be given not less than two weeks prior written notice by the developer of the
commencement of works on the site in order that the council may verify in writing that the
approved tree protection measures are in place when the work commences. The approved
protection measures shall be in place before any equipment, machinery or materials are
brought on to the site for the purposes of the development and shall be maintained until all
equipment, machinery and surplus materials have been removed from the site. Within the
fenced area(s) there shall be no scaffolding, no stockpiling of any materials or soil, no
machinery or other equipment parked or operated, no traffic over the root system, no changes
to the soil level, no excavation of trenches, no site huts, no fires lit, no dumping of toxic
chemicals and no retained trees shall be used for winching purposes. If any retained tree is
removed, uprooted or destroyed or dies, another tree shall be planted at the same place and
that tree shall be of such size and species, and shall be planted at such time, as may be
specified in writing by the council.
Reason: To protect the retained trees from damage during construction, including all ground
works and works that may be required by other conditions, and in recognition of the
contribution which the retained tree(s) give(s) and will continue to give to the amenity of the
area.

6.

Prior to commencement of development, a method statement for the control and removal of
Japanese knotweed (Fallopia japonica) shall be submitted to and approved in writing by the
Local Planning Authority. Development shall be undertaken in accordance with the approved
details.
Reason: To ensure Japanese Knotweed is adequately managed.
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7.

No development approved by this planning permission shall commence until a remediation
strategy to deal with the risks associated with contamination of the site has been submitted to,
and approved in writing by, the Local Planning Authority. This strategy will include the following
components:
1. A preliminary risk assessment which has identified:
- all previous uses;
- potential contaminants associated with those uses;
- a conceptual model of the site indicating sources, pathways and receptors; and
- potentially unacceptable risks arising from contamination at the site.
2. A site investigation scheme, based on (1) to provide information for a detailed assessment
of the risk to all receptors that may be affected, including those off site.
3. The results of the site investigation and the detailed risk assessment referred to in (2) and,
based on these, an options appraisal and remediation strategy giving full details of the
remediation measures required and how they are to be undertaken.
4. A verification plan providing details of the data that will be collected in order to demonstrate
that the works set out in the remediation strategy in (3) are complete and identifying any
requirements for longer-term monitoring of pollutant linkages, maintenance and arrangements
for contingency action. Any changes to these components require the written consent of the
local planning authority. The scheme shall be implemented as approved.
Reason To protect controlled waters and to ensure that the development does not contribute
to, or is not put at unacceptable risk from, or adversely affected by, unacceptable levels of
water pollution in line with the National Planning Policy Framework.

Pre occupation condition(s)
8.

Prior to the first operation of the use hereby approved, the following crime prevention
measures shall be installed and shall operate in perpetuity unless otherwise agreed in writing
with the Local Planning Authority.
- There must be CCTV coverage from both the NW and SE corners of the development. These
cameras shall be 4m high and will have sufficient span to ensure there is FULL coverage of
the proposed site and infrastructure. The site shall be remotely monitored. CCTV'Identification' quality images must be available.
- Motion sensors must be aligned to the CCTV system and there shall be remote monitoring,
alerting security staff to any breach of security.
- The compound must be secured by 2.5m palisade fencing with new gates of the same
standard and height as the fencing.
Reason: In the interests of crime prevention.

Post occupation management
9.

The rating level of any noise generated by plant/ equipment as part of the development shall
be at least 4 dB below the background level at any residential premises.
Any assessments to be carried out and be in accordance with BS4142: 2014 Methods for
rating and assessing industrial and commercial sound.
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Reason: To protect the amenity of neighbours.
10.

The level of any noise generated by plant and equipment as part of the development shall be
at such a level that internal noise levels at any sensitive industrial premises will be in
accordance with those noise levels recommended by BS 8233: 2014 " Guidance on sound
insulation and noise reduction for buildings" and BB93: acoustic design of schools performance standards."
Reason: To protect the amenity of neighbours.

11.

The plant should not operate outside the hours set out below or for more than 2,132 hours in
any one year, unless otherwise agreed in writing with the Local Planning Authority.
- Monday to Friday: 08:00 to 09:00, 17:00 to 23:00;
- Saturdays: 08:00 to 09:00, 17:00 to 20:00; and
- Sundays: 17:00 to 19:00.
The applicant must submit records listing the annual hours of operation to Bristol City Council
on an annual basis commencing from a date 13 months after the first operation of the
development hereby approved and on an annual basis thereafter, every 12 months. Any
variation to increase operating hours must be accompanied by a revised air quality
assessment.
Reason: This is the basis on which the air quality impacts have been assessed and any
changes required to the plant operation will need to assess the potential impact on air quality.

12.

There shall be quarterly and on-going stack emissions monitoring, throughout the operational
life of the plant that forms part of the development hereby approved, to demonstrate that
engine emissions comply with the pollutant emission concentrations as stated in the approved
Air Quality Assessment Appendices Document (Fichtner, 02.04.2019, Revision 4, Appendix
E). Data should be reported to Bristol City Council's Sustainable City and Climate Change
Service (or any superceding team or department taking over its functions) not later than four
months after the first operation of the development hereby approved and thereafter every three
years throughout the lifetime of the development unless otherwise agreed in writing with the
Local Planning Authority.
If the measured concentrations of nitrogen oxides are higher than those predicted by the
modelling and give rise to concern from Bristol City Council about breaches of air quality
objectives/health impacts, the applicant must submit, and have approved in writing by the
Local Planning Authority, details of mechanisms to bring air quality impacts in line with the
predicted modelled concentrations. Mechanisms could include, but would not be limited to
examples such as, placing a restriction on the meteorological conditions under which the plant
could operate, requiring additional abatement technology to be installed or changing the stack
release parameters.
Reason: To ensure mechanisms are in place to ensure that the plant is operating within
acceptable parameters to protect health.

13.

If, during development, contamination not previously identified is found to be present at the site
then no further development (unless otherwise agreed in writing with the Local Planning
Authority) shall be carried out until a remediation strategy detailing how this contamination will
be dealt with has been submitted to and approved in writing by the Local Planning Authority.
The remediation strategy shall be implemented as approved.
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Reason: To protect controlled waters and to ensure that the development does not contribute
to, or is not put at unacceptable risk from, or adversely affected by, unacceptable levels of
water pollution in line with the National Planning Policy Framework.
14.

No infiltration of surface water drainage into the ground is permitted other than with the written
consent of the Local Planning Authority. The development shall be carried out in accordance
with the approved details.
Reason: To protect controlled waters and to ensure that the development does not contribute
to, or is not put at unacceptable risk from, or adversely affected by, unacceptable levels of
water pollution in line with the National Planning Policy Framework.

15.

In the event that contamination is found, no occupation of the development or commencement
of use shall take place until the approved remediation scheme has been carried out in
accordance with its terms. The Local Planning Authority must be given two weeks written
notification of commencement of the remediation scheme works.
Following completion of measures identified in the approved remediation scheme, a
verification report (otherwise known as a validation report) that demonstrates the effectiveness
of the remediation carried out must be produced, and be approved in writing by the Local
Planning Authority.
Reason: To ensure any unexpected contamination is remediated for the protection of
controlled waters and human health.

16.

The development hereby permitted shall have Finished floor levels of the containers and other
key control infrastructure on site (set on top of concrete plinths) to be set no lower than
9.5mAOD.
Reason: To protect the proposed development from flooding.

List of approved plans
17.

List of approved plans and drawings
The development shall conform in all aspects with the plans and details shown in the
application as listed below, unless variations are agreed by the Local Planning Authority in
order to discharge other conditions attached to this decision.
SPP-CE-02 A Proposed elevations, received 4 April 2019
SPP-CE-03 A Proposed elevations, received 4 April 2019
SPS-L01-03 A Proposed plan with tree survey, received 4 April 2019
SPS-L01-04 A Proposed site plan, received 4 April 2019
14294/59908 0_5 Tree protection plan (Conrad Energy, dated 18.04.2019), received 18 April
2019
SPP-BP-01 C Block plan and cross section, received 4 April 2019
SPP-ES-01 Existing site plan, received 24 October 2018
SPP-LP-01 Location plan, received 24 October 2018
Reason: For the avoidance of doubt.
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Advices
1

An Environmental Permit is required for the operation of the proposed development. The
applicant should contact the Environment Agency to discuss permitting requirements.

2

Guidance: Under section 14(2) of the Wildlife and Countryside Act (1981) it is illegal to "plant
or otherwise cause to grow in the wild" (i.e. spread) Japanese knotweed (Fallopia japonica).
The Environmental Protection Act (1990) covers aspects such as disposal of contaminated soil
and the plant material. It is the landowner's responsibility to control the plant. Any soil from
the site should be removed in a controlled way and only taken to sealed landfill.

3

All species of wild birds, their eggs, nests and chicks are legally protected until the young have
fledged. If site clearance or tree or hedge removal is undertaken on site whilst birds are
nesting, which is typically between 1st March and 30th September inclusive, then a check is
recommended beforehand by a qualified ecological consultant. Where checks for nesting
birds are required they should be undertaken by a qualified ecological consultant no more than
48 hours prior to the removal of vegetation or the demolition of, or works to buildings.

4

Wales and West Utilities made written comments which can be viewed in full on the website
and are summarised as follows (the applicant is advised to contact Wales and West directly to
discuss):
"Wales & West Utilities has pipes in the area. Our apparatus may be affected and at risk
during construction works. Should the planning application be approved then we require the
promoter of these works to contact us directly to discuss our requirements in detail before any
works commence on site. Should diversion works be required these will be fully chargeable.
You must not build over any of our plant or enclose our apparatus."

5

The applicant is strongly advised to contact Bristol City Council's Network Management Team,
to inform the Construction Management Plan required as part of the relevant condition.
Traffic@bristol.gov.uk
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Standby gas generator plant and associated infrastructure, Philip Street Scrapyard, Bristol
18/05628/F
Background paper 1: Air Quality Officer responses

a) Initial questions and comments to applicant (06.11.2018)
I have had a read of the air quality assessment and would make the following comments.
1. While I understand the rationale for factoring the predicted concentrations according to the
ratio of the total hours of operation per year, I am concerned that this approach is not
appropriately conservative. The nature of these plants is that they will run when renewable
resources are unavailable and that is likely to mean dark and still conditions, which offer
poor dispersion of pollutants. I would like to see an approach whereby emissions from the
plant are modelled at the likely operating hours of the plant at key receptors to be assured
of the conservative predicted concentrations of NO2. I am open to a variation of this
approach, for example the hours of the highest 2500 hourly readings of NO2 at an
appropriate background site. Happy to discuss this.
2. I note that the assessment does not cover PM10 and PM2.5 emissions. Whilst I accept that
the key pollutant for the plant is NOx \ NO2, I think there needs to be some narrative about
why PM10 is screened out, particularly given the local context of the PLUTUS development
where PM10 and PM2.5 was a key concern. This is likely to come up if the development goes
to committee.
3. Our key concern is clearly receptor R1, the nursery. I would regard any air quality impact in
excess of “negligible” unacceptable at this receptor. Hence it may be that extra abatement is
required for these plant such as SCR or raised stacks. In terms of limiting exposure it may
also be possible to condition the operation of the plant partly or totally outside the opening
hours of the school, or to combinations of certain wind directions and speeds if other
abatement options are unacceptable to the developer.
4. I accept that predicted concentrations arising from the plant fall below air quality limits for
NO2, but BCC is under direction from the secretary of state to bring NO2 concentrations
down to legal limits in the shortest time possible and to start doing that as quickly as
possible. That means we must bear down on all sources of NOx immediately and hence
cannot discount this development from that effort.
Please can you provide a response to these comments when you are able.

b) Comments in response to informal revisions and further information from the applicant
(12.12.2018)

I have reviewed the informally presented results in the consultant’s email. They have modelled the
plant using slightly taller stacks and during the predicted operational hours of the plant. The impact
at key receptors (the St. Philips nursery and Meriton Schools) is presented, and is described as “slight
adverse”. This is an improvement on the previous predicted impact at st. Philips nursery, but is still

above the negligible threshold which I believe is the highest impact acceptable. The consultants
contend that there will be no public exposure at the schools at times of operation. I do not accept
this. While pupils may not be in attendance, staff and parents may. Also the roads surrounding the
school are publicly accessible, so this impact will be visited on publicly accessible land.
I believe that in the context of a city that has been directed to bring concentrations of NO2 down to
compliant levels in the shortest time possible, and to start doing so as soon as possible, this
development is counter – productive in achieving that aim. The impact of the development is not
negligible and the impact arises on land which is publicly accessible during the hours of operation. I
therefore maintain my objection to the scheme on the grounds of air quality.

c) Comments in response to the applicant’s updated air quality assessment and associated
mitigation measures in the form of extended stack heights (02.01.2019)

I have reviewed the revised assessment, which contains revised modelling from stacks that have
been raised to improve dispersion.

The report concludes that the impact of the operation of the plant would be negligible at all relevant
receptors according to the IAQM guidance. No air quality objectives are threatened by the
development.

The report focusses on NO2, but at my request the consultants have also modelled PM10 and PM2.5
emissions using conservative assumptions and have concluded that PM emissions can be screened
out as insignificant.

An operating profile that represents the likely hours of operation has been used. Five years of
meteorological data have been used to model the emissions and several sensitivity tests have been
used to determine the optimal modelling parameters. The report adopts several conservative
assumptions about emissions and uses the manufacturers’ data for the engines to be used. In
summary I am satisfied that the consultants have used an appropriate modelling approach to
estimate the concentrations of relevant pollutants at receptors.

The predicted concentrations arising from operation of the plant do not give rise to unacceptable
levels of pollution and therefore do not conflict with relevant local planning policies. These
predictions are contingent on the operating hours of the plant, so I would suggest that a condition
relating to the total operating hours of the plant should be agreed with the operator such that the
number of hours modelled in this report is not exceeded.

Additional comments on same date:

The feeder road app [16/00719/F ] was different in that it was diesel, so much higher NOx emissions
and closer to the limits. The appeal failed mainly (on air quality) because of the presence of
predicted exceedances of the hourly mean value at industrial premises, which the inspector found to
be material.

In this development there is no exceedance of either objective (hourly or annual) for NO2 and the
only place where the short term impact descriptor is not negligible does not meet the exposure
criteria in Table 3.1 for the 1 hour mean.

d) Comments made in response to first objection from Residents Against Dirty Energy (RADE)
(15.01.2019)
RADE’s point

Response

Planning statement omits mention of nearby
schools

Covered extensively in the air quality assessment

Zoning of industrial plant

Area is currently zoned for industry

Dispersion effect of nearby buildings not
considered adequately

Modelling does consider nearby buildings and
models them explicitly in relation to the nearest
vulnerable receptors. Wider scale inclusion of
buildings would have no appreciable effect on
modelled concentrations near plant

7 metre stacks inadequate

Stacks now 12 metres and modelled to reduce
concentrations to acceptable levels.

Ground slopes on the site

GIS data shows that the site slope is minimal.
The site is located on St. Philips Marsh.

Receptor height at school

A ground level receptor is considered adequate
for this purpose as it does represent worst case
exposure in a school. The plant will operate
mainly outside school opening hours but the
highest possible exposure will occur to people
when outside. Even under these conditions the
impact is described as negligible.

e) In response to objection from Western Power Distribution (dated15.01.2019) (15.01.2019)

Although the WPD site was not explicitly modelled as a receptor (because it is not representative of
residential exposure or a vulnerable receptor), the modelling does include contour plots which cover
the site and show that no regulatory threshold is exceeded as a result of the plant’s operation.

f) In response to further comments from RADE (dated 25.01.2019) (25.01.2019)

RADE’s point

Response

In other words, by careful modelling that takes
no account of the known local changes affecting
the area, the NOx pollution that would affect the
young children at the nursery school is explained
away.

The modelling has taken account of all the
relevant topography and buildings. Although
new developments are planned, there are none
committed in the immediate vicinity that would
affect dispersion enough to materially influence
the conclusions of the assessment.

Simply increasing the height of the chimney from
7 to 12 meters as per the recently revised design
will only disperse the pollutants over a wider
area

This is correct, and it has the effect of reducing
concentrations such that the impact is reduced
from slight to negligible.

Alternately, if the higher chimney cools the
gasses too much, this is likely to cause them to
'fall' onto the surrounding area. A 5-metre
higher sheet metal chimney, in a river valley
between two hills, where the already higher
wind velocity will be sped up by new taller
buildings, will probably experience significant
cooling. This cannot be modelled with any
degree of accuracy without detailed knowledge
of the new higher buildings that have yet to be
built, but will arrive within a few years. In short,
higher chimneys may make the situation worse,
because over cooled gasses from the chimneys
may 'dump' pollutants even closer to the site.
No-one can really know at this stage - so is the
risk to health acceptable, or should the
precautionary principal of erring on the side of

This is conjecture and no evidence provided to
support.

caution be applied for the sake of all the lungs in
the city?
A more realistic assessment would recognise:
the extreme proximity of the nursery school; the
large number of new residential properties being
built in the area; the changing airflow patterns
from new developments; the lengths the City is
going to reduce the levels of NOx; and draw the
simple conclusion that this was the wrong
development at the wrong time, in the wrong
place.

The proximity of the nursery school is
recognised, and BCC requested the inclusion of
the Meriton school in the revised assessment.
The new residential development is currently not
committed development and in any case is
distant from the plant and key receptors so is
irrelevant in my view. The plant does not
threaten any air quality objective for NO2.

g) In response to revised Air Quality Report (Version 4 dated 02.04.2019) (12.04.2019)

I have reviewed the latest version of the report.

The conclusions of the report remain the same, i.e. that there is a negligible impact at all likely
human receptors. However I should reiterate my previous comments on former versions of the
assessment, that this is based on the limited operating hours used in the assessment. Limited not
just in terms of the total hours per year, but the “likely operating hours” which are specified in
section 10 of the report (Conclusions). These operating hours are largely outside of the school(s)
opening hours and therefore offer reassurance to the parents and staff that the plant will not impact
on their health. It is my recommendation that the operating hours of the plant as specified should be
conditioned in planning approval as the predictions in the air quality assessment are based on these
hours.
[…] while I am not an expert on the constraints of the STOR regime or capacity market it would not
seem reasonable to limit the operational hours beyond the condition suggested above on the basis
of air quality impact, as the predicted impact on air quality for the operating hours modelled is
negligible.

Standby gas generator plant and associated infrastructure, Philip Street Scrapyard, Bristol
18/05628/F
Background paper 2: Background reading

Should members wish to undertake further background reading, suggested documents are below:

National Policy Statement on Energy 1 (EN-1):
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/47854/1938-overarching-nps-for-energy-en1.pdf

Land- Use Planning and Development Control: Planning for Air Quality (January 2017), Institute of
Air Quality Management and Environmental Protection
UK: http://www.iaqm.co.uk/text/guidance/air-quality-planning-guidance.pdf

DECC report on Statutory Security of Energy Supply 2018:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/753170/BEIS_Ofgem_Statutory_Security_of_Supply_Report_2018.pdf
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MANAGEMENT SUMMARY
Fichtner Consulting Engineers Ltd (“Fichtner”) has been engaged to undertake an Air Quality
Assessment to support the planning and subsequent Environmental Permit application for the
St Philips natural gas engine Facility (“the Facility”). The assessment has been carried out in a
number of stages.
(1)

Review of Legislation
In the UK, the levels of pollution in the atmosphere are controlled by the National Air Quality
Strategy and a number of European Directives which have been fully implemented. These
have led to the setting of a number of Air Quality Assessment Levels (AQALs) for pollutants.
The AQALs are set at a level well below those at which significant adverse health effects have
been observed in the general population and in particularly sensitive groups.
In addition, Critical Levels have been set for the protection of ecosystems. Deposition of
nitrogen and acid gases can cause nitrification and acidification of habitats. The Air Pollution
Information System provides Critical Loads for different habitats which consider the existing
pollution loading for the site.

(2)

Review of Ambient Air Quality
Monitoring information collected by the UK Government and by local authorities has been
used to assess the current levels of pollutants in the atmosphere close to the Facility. Where
local monitoring data is not available, conservative estimates based on national monitoring
results have been used as a background concentration.

(3)

Identification of Sensitive Receptors
When assessing the impact of the Facility, the assessment considers the point of maximum
impact as a worst-case. In addition, the impact has been assessed at a number of identified
sensitive receptors including the closest residential properties and ecological receptors.

(4)

Dispersion Modelling of Emissions
The ADMS dispersion model is routinely used for air quality assessments to the satisfaction
of local authorities and the Environment Agency. The model uses weather data from the local
area to predict the spread and movement of the exhaust gases from the stack for each hour
over a five-year period. The model takes account of wind speed, wind direction, temperature,
humidity and the amount of cloud cover, as all of these factors influence the dispersion of
emissions. The model also takes account of the effects of buildings and terrain on the
movement of air.
To assess the impact of the Facility, a likely operating profile totalling 2,132 hours per annum
has been applied to the model. This assumes operation between:
•

Monday to Friday – 08:00 to 09:00, 17:00 to 23:00;

•

Saturdays – 08:00 to 09:00, 17:00 to 20:00; and

•

Sundays – 17:00 to 19:00.

The model was used to predict the ground level concentration of nitrogen dioxide and
particulate matter on a long-term and short-term basis across a grid of points. In addition,
concentrations were predicted at the identified sensitive receptors.
(5)

Approach and Assessment of Impact on Air Quality – Protection of Human Health
The impact of air quality on human health has been assessed using a standard approach
based on guidance provided by the Institute of Air Quality Management (IAQM) and the
Environment Agency where appropriate.
Using this approach, the following can be concluded from the assessment.
a)

Emissions from the operation of the Facility do not cause a breach of any AQAL.

b)

The impact of particulate matter can be screened out at the point of maximum impact
as ‘insignificant’ using the Environment Agency’s guidance criteria and ‘negligible’
irrespective of baseline concentrations under the IAQM 2017 guidance criteria.
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c)

d)

(6)

FICHTNER

The overall impact of all long-term nitrogen process emissions associated with the
operation of the Facility can be considered to be:
i)

‘not significant’ at all human sensitive receptors using the Environment Agency’s
screening criteria; and

ii)

‘negligible’ at the point of maximum impact and all human sensitive receptors
using the IAQM 2017 guidance criteria.

The overall impact of short-term nitrogen dioxide process emissions associated with the
operation of the Facility can be considered to be:
i)

‘not significant’ at all identified human sensitive receptors using the Environment
Agency’s screening criteria; and

ii)

‘negligible’ at all human sensitive receptors using the IAQM 2017 guidance
criteria.

e)

The short-term nitrogen dioxide PEC at the point of maximum impact and at all sensitive
receptors is predicted to be well below the short-term AQAL, and therefore there is little
risk of the AQAL being exceeded.

f)

The significance of effect of emissions associated with the operation of the Facility has
been determined using professional judgement. As there is no risk of exceeding any
AQAL and the magnitude of change is described as ‘negligible’ at all receptor locations,
it has been concluded that the effect of the Facility on local air quality would be ‘not
significant’.

Approach and Assessment of Impact on Air Quality – Protection of Ecosystems
The impact of emissions on atmospheric air quality in sensitive ecosystems has been assessed
using a standard approach based on Environment Agency guidance.
(1)

If the process contribution within a protected site is less than 1% of the long-term and
less than 10% of the short-term benchmark, the emissions are ‘not significant’ and it
can be concluded that there will be ‘no likely significant effect either alone and
in-combination with other sources of pollutants, irrespective of background levels’.

(2)

If the process contribution at European and UK designated sites is greater than 1% of
the relevant long-term, or 10% of the short-term benchmark, but the total predicted
concentration including background levels is less than 70% of the relevant benchmark,
the emissions are ‘not likely to have a significant effect’.

(3)

If the process contribution at locally designated sites is less than the relevant
benchmark, the emissions are ‘not likely to have a significant effect’.

The impact of the deposition of nitrogen on sensitive habitats has been assessed using the
following approach.
(1)

It has been assumed that the Facility operates at the likely operational profile.

(2)

Habitats have been assessed assuming all habitats are present at the point of greatest
impact within each ecological site.

(3)

The impact has been calculated based on the maximum predicted concentration over a
five-year period at each ecological site and applying conservative deposition
assumptions.

(4)

The results have been compared to Critical Levels and habitat specific Critical Loads.

A number of statutory designated sites have been identified as requiring consideration within
this assessment. The assessment has also considered the impact at locally designated sites.
At all of the statutory and locally designated sites, emissions from the operation of the Facility
can be screened out as ‘not significant’.
In summary, a comprehensive assessment of the impact of the Facility has shown that emissions
would not have a significant impact on local air quality, the general population or the local
community. As such there should be no air quality constraint in granting planning permission or
the Environmental Permit for the Facility.
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INTRODUCTION
Background
Fichtner Consulting Engineers Ltd (“Fichtner”) has been engaged to undertake an Air
Quality Assessment to support the planning application for the St Philips gas engine Facility
(“the Facility”). The Facility comprises three aggregated spark-ignition natural gas engines.
Two engines have a rated thermal input of 6.0 MWth and electrical output of 2.5 MWe each.
The third engine has a rated thermal input of 5.0 MWth and an electrical output of
1.95 MWe.
The Facility will be required to comply with the conditions set in the Medium Combustion
Plant Directive (Directive 2015/2193). This will include limits on emissions to air of oxides
of nitrogen. When considering the impact on human health, the predicted atmospheric
concentrations have been compared to the Air Quality Assessment Levels (AQALs) for the
protection of human health. When considering the impact on ecosystems the predicted
atmospheric concentrations have been compared to the Critical Levels for the protection
of ecosystems. It is noted that deposition of emissions over a prolonged period can have
nutrification and acidification impacts. An assessment of the long-term deposition of
nitrogen has been undertaken and the results compared to the habitat specific Critical
Loads.
A search of the local area has been undertaken using the local authority planning portal
and no other Specified Generator arrays operating for more than 50 hours per year have
been identified within 1 km of the Facility.

1.2

Structure of the report
This report has the following structure.
•

National and international air quality legislation and guidance are considered in
Sections 2 and 3.

•

The background levels of ambient air quality are described in Section 4.

•

Section 5 highlights the residential properties and ecological receptors which are
sensitive to changes in air quality associated with the Facility.

•

The inputs used for the dispersion model are contained within Section 6.

•

Details of the sensitivity analysis carried out is presented in Section 7.

•

Section 8 presents the assessment methodology and results of the assessment of
the impact of emissions on human health.

•

Section 9 presents the assessment methodology and results of the assessment of
the impact of emissions at ecological sites.

•

The conclusions of the assessment can be found in Section 10.

•

The Appendices include illustrative figures and detailed results tables.
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LEGISLATION AND PLANNING CONTEXT
Legislation
European air quality legislation is consolidated under Directive 2008/50/EC, which came
into force on 11 June 2008. This Directive consolidates previous legislation which was
designed to deal with specific pollutants in a consistent manner
The Air Quality Standards Regulations (2010) seek to transpose Directive 2008/50/EC
within the UK. The regulations also extend powers, under Section 85(5) of the Environment
Act (1995), for the Secretary of State to give directions to local authorities for the
implementation of these Directives.
The UK Air Quality Strategy (2007)1 is the method of implementation of the AAD Limit
Values and Targets in England, Scotland, Wales and Northern Ireland. This document
builds on the previous Strategy, published in 2000, and a 2003 Addendum.
The Air Quality Strategy defines “standards” and “objectives” in paragraph 17:
“For the purposes of the strategy:
•

standards are the concentrations of pollutants in the atmosphere which can
broadly be taken to achieve a certain level of environmental quality. The
standards are based on assessment of the effects of each pollutant on human
health including the effects on sensitive subgroups or on ecosystems; and

•

objectives are policy targets often expressed as a maximum ambient
concentration not to be exceeded, either without exception or with a permitted
number of exceedances, within a specified timescale.”

The status of the objectives is clarified in paragraph 22, which also emphasises the
importance of European Directives:
“The air quality objectives in the Air Quality Strategy are a statement of policy
intentions or policy targets. As such, there is no legal requirement to meet these
objectives except in as far as these mirror any equivalent legally binding limit values
in EU legislation. Where UK standards or objectives are the sole consideration, there
is no legal obligation upon regulators, to set Emission Limit Values (ELVs) any more
stringent than the emission levels associated with the use of Best Available
Techniques (BAT) in issuing permits under the PPC Regulations. This aspect is dealt
with fully in the PPC Practical Guides.”

2.2

Industrial Pollution Regulation
Atmospheric emissions from industrial processes are controlled in England through the
Environmental Permitting Regulations (2012). The Facility will need an Environmental
Permit to operate. This will include conditions to minimise the environmental impact by
limiting emissions to air (based on those prescribed under the Medium Combustion Plant
Directive).

1

The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, CM 7169 NIA 61/06-07,
July 2007, DEFRA – para 17 of Volume 1.
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AIR QUALITY STANDARDS, OBJECTIVES AND GUIDELINES
In the UK, AAD Limit Values, Targets, and air quality standards and objectives (AQOs) for
major pollutants are described in The Air Quality Strategy (AQS). Those relevant to this
project are summarised in the following section.

3.1

Nitrogen dioxide
All combustion processes produce nitric oxide (NO) and nitrogen dioxide (NO2), known by
the general term of nitrogen oxides (NOx). In general, the majority of the NOx released is
in the form of NO, which then reacts with ozone in the atmosphere to form nitrogen dioxide.
Of the two compounds, nitrogen dioxide is associated with adverse effects on human
health, principally relating to respiratory illness. The World Health Organisation (WHO) has
stated that “many chemical species of nitrogen oxides exist, but the air pollutant species
of most interest from the point of view of human health is nitrogen dioxide”.
The major sources of NOx in the UK are road transport and power stations. According to
the most recent annual report from the National Atmospheric Emissions Inventory (NAEI),
road transport accounted for 37% of UK emissions, with power stations accounting for a
further 27%. High levels of NOx in urban areas are almost always associated with high
traffic densities.
The AQS includes two objectives to be achieved by 31 December 2005. Both of these
objectives are included in the Air Quality Directive, with an achievement date of 1st January
2010.
•

A limit for the one-hour mean of 200 µg/m3, not to be exceeded more than 18 times
a year (equivalent to the 99.79th percentile).

•

A limit for the annual mean of 40 µg/m3.

In addition, the AQS includes objectives for the protection of sensitive vegetation and
ecosystems of 30 µg/m3 for the annual mean, and 75 µg/m3 for the daily mean
concentration of nitrogen oxides.

3.2

Particulate matter
Concerns over the health impact of solid matter suspended in the atmosphere tend to
focus on particles with a diameter of less than 10 µm, known as PM10s. These particles
have the ability to enter and remain in the lungs. Various epidemiological studies have
shown increases in mortality associated with high levels of PM10s, although the underlying
mechanism for this effect is not yet understood. Significant sources of PM10s are road
transport (22%), quarrying (16%) and stationary combustion (34%).
The AQS includes two objectives for PM10s to be achieved by the end of 2004, both of
which are included in the Air Quality Directive.
•

A limit for the annual mean of 40 µg/m3, to be achieved by 2004.

•

A daily limit of 50 µg/m3, not to be exceeded more than 35 times a year (the 90.4th
percentile) to be achieved by 2004.

The previous AQS included some provisional objectives for 2010. These have been replaced
by an exposure reduction objective for PM2.5s in urban areas and a target value for PM2.5s
of 25 µg/m3 as an annual mean. This target value is included in the Air Quality Directive.
It is noted that the draft Clean Air Strategy was released in May 2018, which proposes to
progressively cut public exposure to particulate matter as suggested by the WHO. The aim
is to halve the population living in areas with concentrations of fine particulate matter
(PM2.5s) above the WHO guideline levels (10 µg/m3) by 2025. As this is a draft document,
the AAD Target Value remains applicable for use.
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Areas of relevant exposure
The AQALs apply only at areas of relevant exposure relevant to the assessment level. The
following table extracted from the Local Air Quality Management Technical Guidance
(2016) (LAQM.TG(16))2 explains where the AQALs apply.
Table 3.1: Guidance on where AQALs apply

Averaging period

Objectives should apply at:

Annual mean

All locations where members of the public
might be regularly exposed. Building
façades of residential properties, schools,
hospitals, care homes etc.

Objectives should generally not
apply at:
Building façades of offices or other places
of work where members of the public do
not have regular access.
Hotels, unless people live there as their
permanent residence.
Gardens of residential properties.
Kerbside sites (as opposed to locations at
the building façade), or any other
location where public exposure is
expected to be short-term.

24-hour mean and
8-hour mean

All locations where the annual mean
objective would apply, together with
hotels.
Gardens of residential properties.

1-hour mean

All locations where the annual mean and:
24 and 8-hour mean objectives apply.

Kerbside sites (as opposed to locations at
the building façade), or any other
location where public exposure is
expected to be short-term.
Kerbside sites where the public would not
be expected to have regular access.

Kerbside sites (for example, pavements
of busy shopping streets).
Those parts of car parks, bus stations and
railway stations etc. which are not fully
enclosed, where members of the public
might reasonably be expected to spend
one hour or more.
Any outdoor locations where members of
the public might reasonably be expected
to spend one hour or longer.

2

Department for Environment, Food and Rural Affairs, Local Air Quality Management Technical
Guidance (TG16), February 2018, available at: https://laqm.defra.gov.uk/documents/LAQM-TG16February-18-v1.pdf

02/04/2019
S2598-0204-0001SMN

St Philips - Air Quality Assessment

Page 4

CONRAD ENERGY (DEVELOPMENTS) LIMITED
4

FICHTNER

BASELINE AIR QUALITY
The Facility is located in Bristol, within Bristol City Council’s area of jurisdiction. Reference
should be made to Figure 1 of Appendix A which shows the site location and the Facility. In
this section the existing air quality monitoring and mapped background datasets has been
reviewed and the appropriate concentrations to be used in the assessment are determined.

4.1

Air quality review and assessment
Under Section 82 of the Environment Act (1995) (Part IV), local authorities are required
to undertake an ongoing exercise to review air quality within their area of jurisdiction.
Bristol City Council has declared an Air Quality Management Area (AQMA) which covers
the city centre and parts of the main radial roads due to concern over nitrogen dioxide and
particulate matter concentrations. The Facility is located approximately 50 m from this
Bristol City AQMA, as shown in Figure 1. The impact of the Facility on the AQMA has been
considered as part of this assessment.

4.2

Mapped background data
In order to assist local authorities with their responsibilities under Local Air Quality
Management, the Department for Environment, Food and Rural Affairs (DEFRA) provides
modelled background concentrations of pollutants throughout the UK on a 1 km by 1 km
grid. This model is based on known pollution sources and background measurements and
is used by local authorities in lieu of suitable monitoring data. Mapped background
concentrations have been downloaded for the grid squares containing the Facility and the
immediate surroundings.
The mapped background data is calibrated against monitoring data. For instance, the 2015
mapped background concentrations are based on 2015 meteorological data and are
calibrated against monitoring undertaken in 2015. As a conservative approach where
mapped background data is used the concentration for the year against which the data
was validated has been used. This eliminates any potential uncertainties over anticipated
trends in future background concentrations.
It is noted that concentrations will vary over the modelling domain area. Therefore, the
maximum mapped background concentration within the modelling domain has been
calculated for each pollutant. These are presented in Table 4.1 alongside the concentration
for the grid square containing the Facility.
Table 4.1: Mapped Background Analysis
Concentration (µg/m3)

Pollutant

Dataset

At Facility

Maximum Within
Modelling Domain

Nitrogen dioxide

23.39

26.11

DEFRA 2015 Dataset

Oxides of nitrogen

35.19

39.39

DEFRA 2015 Dataset

Particulate matter (as PM10)

14.56

16.66

DEFRA 2015 Dataset

Particulate matter (as PM2.5)

9.43

10.48

DEFRA 2015 Dataset

4.3

AURN and LAQM monitoring data
The UK Automatic Urban and Rural Network (AURN) is a country-wide network of air quality
monitoring stations operated on behalf of DEFRA. This includes automatic monitoring of
oxides of nitrogen and nitrogen dioxide.
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Background monitoring sites are positioned so that they are not influenced significantly by
any single source or street but rather by the integrated contribution from all sources
upwind of the station. Therefore, background monitoring sites are considered broadly
representative of concentrations over several square kilometres. Conversely, roadside,
kerbside, and traffic monitoring sites are only representative of concentrations in the
immediate vicinity of the analyser. For the purpose of this analysis we have considered
background sites within 10 km of the Facility and other sites within the modelling domain
– i.e. within 1.25 km of the Facility.
The closest AURN monitoring station to the Facility is Bristol St Paul’s, an urban background
site located approximately 1.84 km to the north-west of the Facility. Urban background
sites are located in an urban area away from major roads. Air sampled at urban
background sites should not be dominated by a single source and should be representative
of a wide area. A second AURN site (Bristol Temple Way) is located close to the St Paul’s
monitoring location. However, this is an urban traffic site and is only representative of local
roadside concentrations. Therefore, the Bristol Temple Way site has been excluded from
this analysis.
In addition to the national AURN, local authorities undertake monitoring of a range of
pollutants as part of the LAQM review process. A review of the monitoring undertaken by
Bristol City Council as part of their LAQM commitments has shown that the council operates
four continuous analysers (in addition to the two AURN sites), of which one is an urban
background site, two are roadside sites and one is a kerbside site. The background site is
the Brislington Depot site, located approximately 900 m south-east of the Facility. The
roadside and kerbside sites are not located within the modelling domain so have been
excluded from this analysis.
Bristol City Council also undertakes non-automatic (diffusion tube) monitoring at 106 sites.
A review of these monitoring locations shows that there are eight urban background
monitoring locations within 4 km of the Facility and eight roadside monitoring locations
within 1.25 km of the Facility (i.e. within the modelling domain).
Results of the monitoring from the urban background sites are provided in the following
table.
Table 4.2: Bristol City Council – Urban Background Nitrogen Dioxide (µg/m³)
Site

X (m)

Y (m)

Distance
from Site
(km)

Mapped
Bg –
2015

2015

2016

2017

Brislington Depot
(continuous)

361178

171566

0.9

17.8

31.2

27.9

-

Bristol St Paul’s
(continuous)

359488

173924

1.9

26.1

25.8

26.9

23.7

Hillcrest

360691

170081

2.2

16.0

17.8

20.2

18.4

St. Paul’s Day
Nursery

359487

173924

1.9

26.1

26.5

27.9

26.0

Greville Park

357099

171627

3.5

18.3

28.7

31.6

28.5

Vitoria Park

359097

171368

1.7

19.6

18.2

20.8

19.1

Eastville Park

361657

175362

3.2

21.4

17.9

17.0

18.8

Higham Street

359836

171903

0.8

19.6

22.5

26.3

21.9

Note: monitoring undertaken using diffusion tubes unless otherwise stated.
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As shown, the monitored background concentrations are generally similar to the mapped
background concentrations, with the exception of Brislington Depot and Greville Park
where monitored concentrations are higher than the mapped background. A review of
these sites has shown that:
•

Brislington Depot is located approximately 30 m from the A4 Bath Road; and

•

Greville Park is located approximately 45 m from the A370 junction.

Therefore, these sites are likely to be affected by local emissions from these roads and do
not represent an urban background location.
Results of the monitoring from the roadside sites are provided in the following table.
Exceedances of the AQAL are shown in bold.
Table 4.3: Bristol City Council – Roadside Nitrogen Dioxide (µg/m³)
Site

X (m)

Y (m)

Distance
from Site
(km)

Mapped
Bg –
2015

2015

2016

2017

Three Lamps

359903

171850

0.8

19.6

53.3

55.2

52.7

Bath Road

361217

171429

1.0

17.8

49.3

54.5

51.6

Sarah Street

360661

173373

1.9

24.9

33.3

35.0

32.9

Bath Road

361180

171567

0.9

17.8

31.3

31.1

30.7

230 Bath Road

360508

171676

0.6

18.7

41.5

37.5

35.7

Wells Road

360043

171508

0.9

18.7

39.3

40.0

38.7

Shiners Garage

361013

173352

1.1

21.3

37.9

47.7

45.8

Church Road

362296

173620

1.1

18.1

39.3

41.1

41.1

Note: monitoring undertaken using diffusion tubes unless otherwise stated.

As shown, the monitored concentration at roadside locations is considerably higher than
the mapped background due to the influence of local traffic emissions. Several locations
have recorded exceedances of the AQAL within the last three years.
Monitoring from continuous analysers is typically more accurate than that from diffusion
tubes. Therefore, for the purpose of this analysis, the maximum monitored nitrogen
dioxide background concentration from a continuous analyser within 4 km of the Facility
(26.9 µg/m³ - Bristol St. Paul’s 2016) has been used. Further consideration would be given
to the baseline concentration if there are any roadside receptor locations where the impact
of the Facility cannot be screened out as ‘negligible’/’insignificant’.
For the purpose of this assessment, the maximum mapped background concentration for
particulate matter within the modelling domain has been used, as presented in Table 4.1.
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SENSITIVE RECEPTORS
The general approach of this assessment is to evaluate the highest predicted process
contribution to ground level concentrations, known as the point of maximum impact. In
addition, the predicted process contribution at a number of sensitive receptors has been
evaluated.

5.1

Human Sensitive Receptors
The human sensitive receptors identified for assessment are listed in Table 5.1 and
displayed in Figure 2 and Figure 2 of Appendix A. As shown, with the exception of R1 and
R2, the areas surrounding the Facility are a mix of industrial and commercial properties,
and so do not contain any human sensitive receptors.
Table 5.1: Human Sensitive Receptors

ID

Name

R1

Location

Distance from centre
of the Facility (m)

x

y

St Philips Marsh Nursery

360549

172211

86

R2

The Meriton School

360553

172225

74

R3

Saint Anne’s Infant School

361837

172198

1,233

R4

Hannah More Primary School

359861

172910

978

R5

St Mary Redcliffe Primary School

359157

171590

1,603

R6

University Hospitals Bristol

358600

173381

2,290

R7

Hillcrest Primary School

360375

171358

947

R8

Victoria Park Primary School

359208

171026

1,875

R9

The City Academy Bristol

361080

173626

1,431

R10

City of Bristol College

360137

173453

1,267

R11

St Mary Redcliffe and Temple
Secondary School

359295

172071

1,327

R12

Alexandra Homes

360558

171011

1,266

R13

Calro Homes

358859

171702

1,839

R14

Riversway Nursing Home

362069

173062

1,661

R15

Hotel Ibis Bristol Temple Meads Quay

359870

172720

860

R16

Holiday Inn Express Bristol City Centre

359508

172317

1,099

R17

Netham Park

361393

172989

1,062

R18

Arnos Manor Hotel

361115

171532

901

R19

Barton Hill Academy

360751

172808

551

The impacts of emissions from the Facility have been assessed at these receptor locations
and are discussed in Section 8.
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Ecological Sensitive Receptors
A study was undertaken to identify the following sites of ecological importance in
accordance with the Environment Agency’s Air Emissions Risk Assessment Guidance3
criteria:
•

Special Protection Areas (SPAs), Special Areas of Conservation (SACs), or Ramsar
sites within 10 km of the Facility;

•

Sites of Special Scientific Interest (SSSIs) within 2 km of the Facility; and

•

National Nature Reserves (NNR), Local Nature Reserves (LNRs), Local Wildlife Sites
and ancient woodlands within 2 km of the Facility.

The sensitive ecological receptors identified as a result of the study are displayed in Figure
4 of Appendix A and listed in Table 5.2.
Table 5.2: Sensitive Ecological Receptors
Location
ID

Site

Designation

X

Y

Distance from
centre of the
Facility at closest
point (km)

European Designated Sites (within 10km)
E1

Severn Estuary

SAC/Ramsar/SPA

352319

176555

9.3

E2

Avon Gorge Woodlands

SAC

356615

172978

4.1

362506

172083

1.9

Locally Designated Sites (within 2km)
E3

Birch Wood

Ancient Woodland

A review of the citation and Air Pollution Information System (APIS) website for each site
has been undertaken. Reference should be made to Appendix C for full details of the
habitats present at each site and the habitat specific Critical Loads.

3

Air emissions risk assessment for your environmental permit, available at:
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmentalpermit#environmental-standards-for-air-emissions
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DISPERSION MODELLING METHODOLOGY

6.1

Selection of model
Detailed dispersion modelling was undertaken using the model ADMS 5.2, developed and
supplied by Cambridge Environmental Research Consultants (CERC) This is a new
generation dispersion model, which characterises the atmospheric boundary layer in terms
of the atmospheric stability and the boundary layer height. In addition, the model uses a
skewed Gaussian distribution for dispersion under convective conditions, to take into
account the skewed nature of turbulence. The model also includes modules to take account
of the effect of buildings and complex terrain. ADMS is routinely used for modelling of
emissions for planning and Environmental Permitting purposes to the satisfaction of the
Environment Agency and Local Authorities.

6.2

Model inputs

6.2.1

Facility source data
Two of the engines at the St Philips site are MTU 20V4000 GS generators rated 6.0 MWth
(engine 1 and engine 2). The third engine is a Caterpillar DM 5833 generator set (engine
3) rated 5.0 MWth. The location of each stack is shown in Table 6.1.
Table 6.1: Stack Locations

Item

Unit

(E’ings,N’ings)

Stack 1 (engine 1)

m, m

360591.3, 172272.4

Stack 2 (engine 2)

m, m

360600.7, 172274.4

Stack 3 (engine 3)

m, m

360610.5, 172279.6

As the Facility is located in a flood risk area, the containers housing the gas engines
have been raised to mitigate the flood risk. The containers for engine 1 and engine 2
are 4.5 m tall, and the container for engine 3 is 3.5 m tall. Each stack is 12 m high. To
represent the effective building and stack heights due to the elevated container levels,
the modelled container buildings and stacks have been altered as follows:
•

the westernmost engine (engine 1) has been raised by 1.3 m;

•

the middle engine (engine 2) has been raised by 0.6 m; and

•

the easternmost engine (engine 3) has been raised by 0.5 m.

The principal inputs to the model with respect to the emissions to air from the Facility
are presented in Table 6.2. This data has been sourced from the MTU and Caterpillar
technical datasheets for the natural gas engines installed at the site. The datasheets
are provided in Appendix E and Appendix F.
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Table 6.2: Source Data
Item

Unit

Engine 1 and 2

Engine 3

Stack data
Height

m

Internal diameter

m

Flue gas exit velocity

m/s

12*
0.55

0.50

31.57

37.47

419

470

11.70%

10.78%

Flue Gas Conditions
Temperature

°C

Exit moisture content

% v/v

Exit oxygen content

% v/v dry

9.46%

10.52%

Reference oxygen content

% v/v dry

15.00%

15.00%

Volume at reference conditions
(dry, ref O2)

Nm3/h

18,167

15,228

Nm3/s

5.05

4.23

Am3/h

27,002

26,488

Am3/s

7.50

7.36

Volume at actual conditions
Notes:

The technical datasheets do not include the oxygen content in the flue gases, so this has been calculated
based on a combustion calculation for a typical natural gas composition, using the flue gas volumes from
the datasheet.
* The stack height from the bottom of the engine is 12 m. As the engines have been raised for flood risk
mitigation, the modelled height of each stack has been raised by the levels detailed in Section 6.2.1.

6.2.2

Emissions data
The MTU engine datasheet contains an emission limit for oxides of nitrogen of
<250 mg/Nm3, expressed at 5% reference oxygen content. The Caterpillar engine
datasheet (DM 5833) provides an emission level of 221 mg/Nm3, expressed at
ISO8178-1 reference conditions4. Both guarantees equate to 95 mg/Nm3 expressed at
15% reference oxygen content, which is equivalent to the oxides of nitrogen limit
specified in the Medium Combustion Plant Directive for new natural gas engines.
The MTU and Caterpillar datasheets do not contain an emission limit for particulate
matter. In addition, there is no emission limit for dust specified in the Medium
Combustion Plant Directive for natural gas engines. This is because the combustion of
natural gas is not a significant source of dust emissions. In lieu of any emission limit
applicable to the gas engines, a particulate emission guarantee has been sourced from
TCG series (2016C, 2020 and 2032B) technical product information. This document is
provided in Appendix G. As shown, an emission limit of ≤5 mg/Nm3 (5% reference
oxygen content) has been confirmed. This equates to 1.875 mg/Nm3 at 15% reference
oxygen content. This concentration has been used for the purpose of this assessment.
As a worst-case it has been assumed that the entire particulates emissions consist of
either PM10 or PM2.5 for comparison with the relevant AQALs.
The ELVs and resultant emission rates for each engine are set out in Table 6.3.

4

As detailed in note (7) of the Caterpillar G3520C Datasheet
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Table 6.3: Emissions Modelled –ELV
Engine 1 and 2

Engine 3

(each engine)

Pollutant

Oxides of nitrogen
(as NO2)
Particulates

Emission Limit
Value (mg/Nm3)

Release Rate
(g/s) per engine

Emission Limit
Value (mg/Nm3)

Release Rate
(g/s) per engine

95

0.479

95

0.402

1.875

0.00946

1.875

0.00793

Note: all emissions are expressed at reference conditions of dry gas, 15% oxygen, 273.15K.

6.2.3

Operational hours
For predicting the impacts from the Facility, emissions from the natural gas engines
have been modelled at the following likely operating hours:
•

Monday to Friday – 08:00 to 09:00, 17:00 to 23:00;

•

Saturdays – 08:00 to 09:00, 17:00 to 20:00; and

•

Sundays – 17:00 to 19:00.

The operational profile has been determined based on participation in a number of
potential balancing and commercial service contracts, including STOR and the Capacity
Market. The profile totals 2,132 hours of operation per annum. Whilst we consider that
the above represents a likely envelope of operation for the Facility, we note that
commercial contracts may require the Facility to operate outside of these hours at times
of peak national demand.
The profile was applied by inputting time-varying emission factors within the ADMS
model. This assumes that all three engines emit at the ELVs presented in Table 6.3 for
the hours specified above.

6.2.4

Meteorological data and surface characteristics
The impact of meteorological data was taken into account by using weather data from
Filton for the years 2013 – 2017. The measurement site is located at Filton Airport and
is approximately 7.9 km to the north of the Facility. Five years of data have been used
to take into account inter-annual fluctuations in weather conditions. Wind roses from
Filton for each year can be found in Figure 5 of Appendix A.

6.2.4.1

Surface roughness
The surface roughness length can be selected in ADMS for both the dispersion and
the meteorological site. This has been set to 1 m for the dispersion site and 0.3 m
for the meteorological site. This value of 1 m is most appropriate for the dispersion
site which accounts for the surrounding city and urban setting. The value of 0.3 m is
applicable for the meteorological site due the mainly rural surroundings.

6.2.4.2

Monin-Obukhov length
The Monin-Obukhov length for the dispersion site and the meteorological site can be
specified in ADMS. This provides a measure of the stability of the atmosphere and
indicates the height above which convective turbulence (i.e. thermal) is more
important than mechanical (i.e. friction). This allows for the effect of the urban heat
island, to prevent the atmosphere from ever becoming very stable, to be simulated
within the model.
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The Monin-Obukhov length of the modelling domain has been set as 30m for the
dispersion site, given its urban setting. The Monin-Obukhov length of the
meteorological site has been set to 10 m, which represents its proximity to the small
town of Filton.

6.2.5

Modelling domain
Modelling has been undertaken over a grid of 2.5 km x 2.5 km with grid spacing of 25
m, with a nested grid of 900 m x 900 m with a smaller grid spacing of 9 m inside. This
nested grid option has been used to ensure that the grid spacing is less than 1.5 times
the stack height in accordance with the Environment Agency modelling rule of thumb.
The modelling parameters for this assessment are presented in Table 6.4 and shown in
Figure 6 of Appendix A.
Table 6.4: Modelling Domain

Nested Grid

Fine Grid

Wider Area

9

25

Grid Start X

360150

359350

Grid Finish X

361050

361850

Grid Start Y

171850

171050

Grid Finish Y

172750

173550

Grid Spacing (m)

6.2.6

Terrain
It is recommended that, where gradients within 500 m of the modelling domain are
greater than 1 in 10, the complex terrain module within ADMS (FLOWSTAR) should be
used. A review of the local area has deemed that it is necessary to include the effect of
terrain in the modelling. The parameters of the terrain file used are given in the following
table.
Table 6.5: Terrain File

Parameter

Value (m)

Grid resolution

64 x 64

Grid Start X

356025

Grid Finish X

363075

Grid Start Y

170325

Grid Finish Y

174275

6.2.7

Buildings
The presence of adjacent buildings can significantly affect the dispersion of the
atmospheric emissions in the following ways.
•

Wind blowing around a building distorts the flow and creates zones of turbulence.
The increased turbulence can cause greater plume mixing.

•

The rise and trajectory of the plume may be depressed slightly by the flow
distortion. This downwash leads to higher ground level concentrations closer to
the stack than those which would be present without the building.
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The Environment Agency recommends that buildings should be included in the
modelling if:
•

they are within 5L of the stack (where L is the smaller of the building height and
maximum projected width of the building); and

•

the stack height is less than 2.5 times the height of the building.

The details of the buildings included within the model are presented in Table 6.6 and a
site plan showing their location is presented in Figure 7 of Appendix A.
Table 6.6: Building Details
Centre Point
X (m)

Y (m)

Height
(m)

Length
(m)

Width
(m)

Angle (°)

Gas Engine 1

360591.9

172269.7

5.8

18.5

5.0

340

Gas Engine 2

360600.8

172274.2

5.1

18.5

5.0

340

Gas Engine 3

360610.4

172283.8

4.0

14.2

3.5

340

North of engines

360559.7

172328.9

11.7

27.8

45.0

69

West of engines

360529.2

172258.6

9.2

39.0

15.0

70

East of engines

360691.2

172275.0

9.0

78.0

45.0

76

Buildings

6.3

Chemistry
The plant will release nitric oxide (NO) and nitrogen dioxide (NO2) which are collectively
referred to as NOx. In the atmosphere, a proportion of nitric oxide will be converted to
nitrogen dioxide in a reaction with ozone which is influenced by solar radiation. Since the
AQALs are expressed in terms of nitrogen dioxide, it is important to be able to assess the
conversion rate of nitric oxide to nitrogen dioxide.
Ground level NOx concentrations have been predicted through dispersion modelling.
Nitrogen dioxide concentrations reported in the results section assume 70% conversion
from NOx to nitrogen dioxide for annual means and a 35% conversion for short-term
(hourly) concentrations, based upon the worst-case scenario in the Environment Agency
methodology. Given the short travel time to the areas of maximum concentrations, this
approach is considered conservative.

6.4

Background concentrations
Background concentrations for this assessment have been derived from monitoring and
mapped background concentrations, as discussed in Section 4. In accordance with the
Environment Agency’s Air Emissions Risk Assessment Guidance, the background
concentration for short-term averaging periods has been assumed to be twice the
long-term concentration.
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SENSITIVITY ANALYSIS

7.1

Surface roughness length
The sensitivity of the results to surface roughness length has been considered by running
the model with a range of surface roughness lengths for the dispersion site.
The following parameters were kept constant:
•

model – ADMS 5.2;

•

stack height each engine – 7 m;

•

buildings – included;

•

meteorological site surface roughness – 0.3 m;

•

dispersion site Monin-Obukhov length – 30 m;

•

meteorological site Monin-Obukhov length – 10 m;

•

terrain – included; and

•

meteorological data used – Filton 2013.

Table 7.1 presents the ground level concentration of oxides of nitrogen at the point of
maximum impact for each surface roughness value.
Table 7.1: Choice of Surface Roughness Length
Dispersion Site
Surface Roughness
Length (m)

NOx Process Contribution (µg/m3)
Annual Mean

0.5

1.70

63.32

57.94

0.7

1.94

65.35

59.31

1.0

2.14

67.63

60.17

1.5

2.40

68.81

61.67

Max 1-hour

99.79%ile of 1-hour

As shown, using varying surface roughness values leads to different annual mean and
short-term concentrations. The 1.0 m surface roughness value was selected for the model
as this was deemed the most appropriate for the built-up surroundings of the dispersion
site.

7.2

Building parameters
The sensitivity of the results to the effect of buildings has been considered by running the
model with two building scenarios.
The following parameters were kept constant:
•

model – ADMS 5.2;

•

stack height each engine – 7 m;

•

dispersion site surface roughness – 1 m;

•

meteorological site surface roughness – 0.3 m;

•

dispersion site Monin-Obukhov length – 30 m;

•

meteorological site Monin-Obukhov length – 10 m;

•

terrain – included; and

•

meteorological data used – Filton 2013.

Table 7.2 presents the ground level concentration of oxides of nitrogen at the point of
maximum impact for each building scenario.
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Table 7.2: Effect of Buildings
Scenario used in model

NOx Process Contribution (µg/m3)
Annual Mean

Max 1-hour

99.79%ile of 1-hour

Including buildings

2.14

67.63

60.17

Excluding buildings

2.05

58.17

52.84

As shown, modelling the presence of buildings results in a greater peak annual mean and
short-term concentrations than the ‘no buildings’ scenario. Based on a review of the Facility
site layout it is expected that building downwash effects will influence the dispersion of
pollutants. As such, buildings have been included in the dispersion model as this represents
a realistic and conservative approach.

7.3

Terrain parameters
The sensitivity of the results to the effect of terrain has been considered by running the
model with two terrain scenarios.
The following parameters were kept constant:
•

model – ADMS 5.2;

•

stack height each engine – 7 m;

•

dispersion site surface roughness – 1.0 m;

•

meteorological site surface roughness – 0.3 m;

•

dispersion site Monin-Obukhov length – 30 m;

•

meteorological site Monin-Obukhov length – 10 m;

•

buildings – included; and

•

meteorological data used – Filton 2013.

Table 7.3 presents the ground level concentration of nitrogen dioxide at the point of
maximum impact for each terrain scenario.
Table 7.3: Effect of Terrain
Scenario used in model

Nitrogen Dioxide Process Contribution (µg/m3)
Annual Mean

Max 1-hour

99.79%ile of 1-hour

Including terrain

2.14

67.63

60.17

Excluding terrain

1.96

62.47

56.89

As shown, modelling the presence of terrain results in slightly greater annual mean and
short-term concentrations to the ‘no terrain’ scenario. As such, terrain has been included
in the dispersion model as this represents a realistic and conservative approach.
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Summary
In summary, the remainder of this assessment has been based on the following
assumptions:
•

stack height for each engine – 12 m;

•

model – ADMS 5.2;

•

buildings – included;

•

terrain – included;

•

dispersion site surface roughness length – 1 m;

•

meteorological site surface roughness length – 0.3 m;

•

dispersion site Monin-Obukhov length 30m;

•

meteorological site Monin-Obukhov length – 10 m; and

•

meteorological data used – Filton 2013 to 2017.
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IMPACT ON HUMAN HEALTH
The general approach of this assessment is to evaluate the highest predicted process
contribution to ground level concentrations over the five modelled years (2013 – 2017),
known as the point of maximum impact. In addition, the predicted impacts have been
evaluated at the human sensitive receptors presented in Section 5.1 where required.
For the purpose of this assessment, the annual mean and 99.79th percentile of hourly means
for nitrogen dioxide have been considered using the Environment Agency and IAQM 2017
guidance criteria. The annual mean for PM10, 90.4th percentile of daily means for PM10 and
annual mean for PM2.5 have also been considered using both sets of guidance. The
Environment Agency’s Specified Generator modelling guidance5 requires assessment of the
maximum hourly mean for nitrogen dioxide, and so this has also been considered. However,
it is noted that this is not a requirement under the IAQM 2017 guidance for planning.
It has been assumed that the Facility operates at the relevant ELVs during the operational
profile set out in Section 6.2.3. As a worst-case it has been assumed that the entire
particulates emissions consist of either PM10 or PM2.5.

8.1

Environmental Permitting screening
The Air Emissions Guidance states that to screen out ‘insignificant’ process contributions:
•

the long-term PC must be less than 1% of the long-term environmental standard;
and

•

the short-term PC must be less than 10% of the short-term environmental standard.

As part of this assessment, predicted process contributions have been compared to the
AQALs provided in Section 3.
Consultation with the Environment Agency has confirmed that if the above criteria are
achieved, it can be concluded that “it is not likely that emissions would lead to significant
environmental impacts” and the process contributions can be screened out.
The long-term 1% process contribution threshold is based on the judgement that:
•

it is unlikely that an emission at this level will make a significant contribution to air
quality; and

•

the threshold provides a substantial safety margin to protect health and the
environment.

The short-term 10% process contribution threshold is based on the judgement that:
•

spatial and temporal conditions mean that short-term process contributions are
transient and limited in comparison with long-term process contributions; and

•

the threshold provides a substantial safety margin to protect health and the
environment.

For the purpose of this assessment, if the significance criteria are achieved at the point of
maximum impact, further assessment is not required. If process contributions cannot be
screened out, assessment will be undertaken for the following:
•

the PEC (defined as the process contribution plus the background concentration) at
the point of maximum impact; and

•

the process contribution and PEC at areas of public exposure.

In these cases, consultation with the Environment Agency has revealed that if the
long-term PEC is below 70% of the AQAL, or the short-term process contribution is less
than 20% of the headroom6 it can be concluded that “there is little risk of the PEC
exceeding the AQAL”, and the impact can be considered to be ‘not significant’.

5

Guidance on dispersion modelling for oxides of nitrogen assessment from specified generators, Version
1.

6

Calculated as the AQAL minus twice the long-term background concentration.
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Assessment for planning
In 2017 the IAQM published the guidance document “Land-Use Planning & Development
Control: Planning for Air Quality” (referred to within this report as the IAQM 2017
guidance). This has been developed for professionals operating within the planning system.
It provides them with a means of reaching sound decisions, having regard to the air quality
implications of development proposals. This is not intended to replace the guidance that
exists for industrial developments which require an Environmental Permit but notes that
the Environment Agency’s guidance has not been developed for conducting an assessment
to accompany a planning application.
The IAQM 2017 guidance states that this may be adapted using professional judgement.
Therefore, where appropriate Environment Agency guidance has been incorporated. This
is appropriate as the project is an industrial source which will need an Environmental Permit
to operate and will be regulated by the Environment Agency.

8.2.1
8.2.1.1

Magnitude of change criteria
Long-term impacts
The IAQM 2017 guidance provides the following matrix which can be used to describe
the magnitude of change based on the change in concentration relative to the AQAL,
and the overall predicted concentration with the scheme – i.e. the future baseline
plus the process contribution.
Table 8.1: IAQM Magnitude of Change Descriptors

Long-term average
concentration at receptor
in assessment year

% change in concentration relative to Air Quality Assessment
Level (AQAL)
1

2-5

6-10

>10

75% or less of AQAL

Negligible

Negligible

Slight

Moderate

76-94% of AQAL

Negligible

Slight

Moderate

Moderate

Slight

Moderate

Moderate

Substantial

103-109% of AQAL

Moderate

Moderate

Substantial

Substantial

110% or more of AQAL

Moderate

Substantial

Substantial

Substantial

95-102% of AQAL

It is intended that the change in concentration relative to the AQAL (the process
contribution) is rounded to the nearest whole number. Therefore, any impact which
is between 0.5% and 1.5% will be classified as a 1% change in concentration. For a
change in concentration to be described as ‘negligible’ without any consideration of
the baseline concentration the process contribution needs to be less than 0.5% of
the AQAL.

8.2.1.2

Short-term impacts
Table 8.1 is only designed to be used with annual mean concentrations. For
short-term concentrations (i.e. those averaged over a period of an hour or less) the
following descriptors of change should be used to describe the impact:
•

< 10% - negligible;

•

10 – 20% - slight;

•

20 – 50% - moderate; and

•

> 50% - substantial.
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The approach for assessing the impact of short-term emissions has been carried out
in line with the IAQM 2017 guidance and does not take into account the background
concentrations as it is noted that background concentrations are less important in
determining the severity of impact for short-term concentrations.

8.2.2

Significance of effect
For the purpose of this assessment, the IAQM and Environment Agency criteria outlined
above has been used to define the magnitude of change associated with the Facility. In
accordance with IAQM 2017 guidance, professional judgement has then been used to
determine the overall significance of effect of the development at receptor locations (i.e.
as either ‘significant’ or ‘not significant’). This judgement has considered:
•

the existing air quality in the local area;

•

the extent of the predicted impacts from the proposed development; and

•

the influence and validity of the assumptions adopted in the dispersion modelling.

The IAQM 2017 guidance states that:
“In most cases, the assessment of impact severity for a proposed development
will be governed by the long-term exposure experienced by receptors and it will
not be a necessity to define the significance of effects by reference to short-term
impacts. The severity of the impact will be substantial when there is a risk that
the relevant AQAL for short-term concentrations is approached through the
presence of the new source, taking into account the contribution of other
prominent local sources.”

8.3

Results – at the point of maximum impact
Table 8.2 presents the predicted impact of process emissions for the five modelled years
(2013 – 2017) at the point of maximum impact. The maximum process contributions are
compared to the relevant AQALs. Impacts that do not screen out as ‘insignificant’ in
accordance with Environment Agency guidance are highlighted, and impacts that cannot
be described as ‘negligible’ irrespective of the total concentration in accordance with the
IAQM 2017 criteria are shown in bold.

8.3.1

Nitrogen dioxide
As shown in Table 8.2, the maximum annual mean process contribution for nitrogen
dioxide is less than 5.5% of the AQAL and the PEC is less than 75.5% of the AQAL. As
such, the impact can be described as ‘negligible’ with reference to the IAQM 2017
guidance criteria.
Using the Environment Agency guidance criteria, the annual mean and short-term
nitrogen dioxide process contribution from the Facility cannot be screened out as
‘insignificant’ at the point of maximum impact. As such, further assessment of the
annual mean and short-term impacts has been undertaken at the identified human
sensitive receptors. The results are discussed in Sections 8.4 and 8.5 below.
Reference should be made to Figure 8 and Figure 9 of Appendix A which show the
distribution in the local area. As shown, the point of maximum impact lies within the
industrial area and is uninhabited. The area where the impact cannot be described as
‘not significant’ (i.e. where the PEC exceeds 70% of the AQAL) is limited to the adjacent
roads and car parks within the industrial estate. These are not areas where members
of the public might regularly be exposed or be expected to spend one hour or longer.
Therefore, as specified in LAQM.TG(16) and discussed in Section 3.3, the annual mean
and short-term AQALs do not apply to these areas.
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Particulate matter
As shown in Table 8.2, the maximum annual mean process contributions for PM10 and
PM2.5 are less than 0.5% of the AQAL. In addition, the maximum 90.4th percentile of
daily means for PM10 is far less than 10% of the short-term AQAL. Therefore, the annual
mean and short-term impact of particulates can be screened out as:
•

‘negligible’ irrespective of baseline concentrations under the IAQM 2017 guidance
criteria; and

•

‘insignificant’ using the Environment Agency’s guidance criteria.

As such, further assessment at sensitive receptor locations is not required.
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Table 8.2: Dispersion Modelling Results – Point of Maximum Impact
Process Contribution (PC)
Pollutant

Nitrogen
dioxide

Particulates
(PM10)
Particulates
(PM2.5)

Quantity

Units

AQAL

Bg
Conc.

Annual mean

µg/m3

40

99.79th %ile of
hourly means

µg/m3

Maximum hourly
mean

Max PC

PEC

2013

2014

2015

2016

2017

Conc.

Max as
% of
AQAL

Conc.

Max as
% of
AQAL

26.9

1.50

1.43

1.97

1.74

2.00

2.00

4.99%

28.90

72.24%

200

53.8

21.06

21.37

21.60

20.62

20.99

21.60

10.80%

75.40

37.70%

µg/m3

200

53.8

23.67

23.74

23.21

23.93

23.65

23.93

-

77.73

-

Annual mean

µg/m3

40

16.7

0.04

0.04

0.06

0.05

0.06

0.06

0.14%

16.72

41.79%

90.4th %ile of
daily means

µg/m3

50

33.3

0.16

0.14

0.18

0.16

0.18

0.18

0.36%

33.50

67.00%

Annual mean

µg/m3

25

10.5

0.04

0.04

0.06

0.05

0.06

0.06

0.22%

10.54

42.14%

Note: there is no AQAL set for maximum hourly mean nitrogen dioxide.

02/04/2019
S2598-0204-0001SMN

St Philips - Air Quality Assessment

Page 22

CONRAD ENERGY (DEVELOPMENTS) LIMITED
8.4

FICHTNER

Annual mean nitrogen dioxide
Table 8.3 sets out the results over the five modelled years (2013 – 2017) at the each
identified human receptor location. Impacts that do not screen out as ‘insignificant’
in accordance with Environment Agency guidance are highlighted, and impacts that
cannot be described as ‘negligible’ in accordance with the IAQM 2017 criteria are
shown in bold.
Table 8.3: Analysis – Annual Mean Nitrogen Dioxide

Receptor
ID

Maximum Process Contribution
µg/m3

As % of AQAL

Maximum PEC
µg/m3

As % AQAL

Point of Max
Impact

2.00

4.99%

28.90

72.24%

R1

0.47

1.17%

27.37

68.4%

R2

0.40

1.00%

27.30

68.2%

R3

0.08

0.19%

26.98

67.4%

R4

0.03

0.06%

26.93

67.3%

R5

0.04

0.09%

26.94

67.3%

R6

0.01

0.02%

26.91

67.3%

R7

0.04

0.09%

26.94

67.3%

R8

0.03

0.08%

26.93

67.3%

R9

0.04

0.11%

26.94

67.4%

R10

0.04

0.09%

26.94

67.3%

R11

0.04

0.10%

26.94

67.3%

R12

0.02

0.06%

26.92

67.3%

R13

0.03

0.07%

26.93

67.3%

R14

0.07

0.18%

26.97

67.4%

R15

0.03

0.07%

26.93

67.3%

R16

0.04

0.09%

26.94

67.3%

R17

0.08

0.21%

26.98

67.5%

R18

0.03

0.07%

26.93

67.3%

R19

0.15

0.38%

27.05

67.6%

As shown in Table 8.3, Figure 8 and Figure 9, the impact at R1 and R2 (St Philips
Marsh Nursery and The Meriton School) cannot be described as ‘insignificant’ using
the Environment Agency’s guidance criteria. However, as the PEC at this location is
predicted to be less than 70% of the AQAL, there is little risk of the PEC exceeding
the AQAL and the impact can be considered to be ‘not significant’. At all other
receptor locations, the impact can be considered to be ‘insignificant’ as the process
contribution is less than 1% of the AQAL.
Applying the IAQM 2017 guidance, the impact of the Facility at receptors R3 to R19
can be screened out as ‘negligible’ irrespective of the total concentrations as the
process contribution is less than 0.5% of the long-term AQAL. At receptors R1 and
R2, the process contribution is less than 5.5% of the AQAL and the PEC is less than
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75.5%7 of the AQAL. Therefore, the impact at R1 and R2 can also be considered to
be ‘negligible’.
Figure 8 and Figure 9 also show the impact of the Facility in relation to the Bristol
AQMA. As shown, under the Environment Agency screening guidance, impacts that
do not screen out as ‘insignificant’ within the AQMA are limited to the industrial area
where the annual mean AQAL does not apply.

8.5

Further assessment – nitrogen dioxide 99.79th percentile of hourly means
Table 8.4 shows the maximum predicted nitrogen dioxide 99.79th percentile of hourly
means concentrations over the five modelled years (2013 – 2017) at the point of
maximum impact and at each identified receptor location. Impacts that do not screen
out as ‘insignificant’ in accordance with Environment Agency guidance are
highlighted, and impacts that cannot be described as ‘negligible’ in accordance with
the IAQM 2017 criteria are shown in bold.
Table 8.4: Analysis – 99.79th Percentile of Hourly Means Nitrogen Dioxide

Receptor
ID

Maximum Process Contribution

Maximum PEC

µg/m3

As % of
AQAL

As % of
Headroom

µg/m3

As % of
AQAL

Point of
Max Impact

21.60

10.8%

14.8%

75.40

37.7%

R1

15.81

7.9%

10.8%

69.61

34.8%

R2

13.70

6.9%

9.4%

67.50

33.8%

R3

2.26

1.1%

1.5%

56.06

28.0%

R4

1.51

0.8%

1.0%

55.31

27.7%

R5

1.45

0.7%

1.0%

55.25

27.6%

R6

0.70

0.3%

0.5%

54.50

27.2%

R7

1.78

0.9%

1.2%

55.58

27.8%

R8

1.08

0.5%

0.7%

54.88

27.4%

R9

1.25

0.6%

0.9%

55.05

27.5%

R10

1.49

0.7%

1.0%

55.29

27.6%

R11

1.53

0.8%

1.0%

55.33

27.7%

R12

1.29

0.6%

0.9%

55.09

27.5%

R13

1.25

0.6%

0.9%

55.05

27.5%

R14

1.18

0.6%

0.8%

54.98

27.5%

R15

1.70

0.8%

1.2%

55.50

27.7%

R16

1.88

0.9%

1.3%

55.68

27.8%

R17

1.89

0.9%

1.3%

55.69

27.8%

R18

1.66

0.8%

1.1%

55.46

27.7%

R19

3.37

1.7%

2.3%

57.17

28.6%

7

R1 and R2 are not located within 15 m of any busy roads, and so the maximum monitored
background concentration from Bristol St. Paul’s (as detailed in Section 4.3) is applicable.
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As shown in Table 8.4, the process contribution at the point of maximum impact
cannot be described as ‘insignificant’ or ‘negligible’. However, it is less than 20% of
the headroom, as defined in the Environment Agency guidance criteria. Therefore, it
can be concluded that there is little risk of the PEC exceeding the short-term AQAL
for nitrogen dioxide, and the impact can be considered to be ‘not significant’.
The plot file is provided in Figure 10 of Appendix A. This shows the contour of
emissions for the Facility. As shown, the area where the impact cannot be described
as ‘negligible’ (i.e. where the process contribution exceeds 10% of the AQAL) is
limited to a very small area surrounding the Philip Street access road and car park.
This is not an area where members of the public might reasonably be expected to
spend one hour or more. Therefore, as specified in LAQM.TG(16), the AQAL does not
apply to this area and it is not considered to represent relevant exposure.
The impact at all sensitive receptors is predicted to be less than 10% of the
short-term AQAL. Therefore, the impact can be screened out as ‘insignificant’ using
the Environment Agency’s criteria and can be described as ‘negligible’ using the IAQM
2017 guidance criteria.
There is not predicted to be an exceedance of the AQAL and the process contribution
is less than 20% of the headroom. Therefore, applying the Environment Agency’s
Specified Generator guidance, there is no risk of the AQAL being exceeded at areas
of relevant exposure and as such a statistical analysis of the likelihood of the PEC
exceeding the AQAL based on the actual anticipated operational hours is not needed.

8.6

Further assessment – nitrogen dioxide maximum hourly means
There is no AQAL set for maximum hourly mean nitrogen dioxide. As such,
assessment is not required under the IAQM 2017 guidance for planning. The
Environment Agency’s Specified Generator modelling guidance for permit
applications under the Medium Combustion Plant Directive states that the maximum
(100th percentile) PEC must be presented in the assessment. For completeness, Table
8.5 shows the maximum predicted nitrogen dioxide hourly means concentrations
over the five modelled years (2013 – 2017) at the point of maximum impact and at
each identified receptor location.
Table 8.5: Analysis – Maximum Hourly Means Nitrogen Dioxide

Receptor ID
Point of Max Impact

Maximum Process Contribution
(µg/m3)

Maximum PEC (µg/m3)

23.93

77.73

R1

20.15

73.95

R2

19.73

73.53

R3

3.05

56.85

R4

2.51

56.31

R5

2.60

56.40

R6

1.37

55.17

R7

2.38

56.18

R8

1.56

55.36

R9

2.00

55.80

R10

2.30

56.10

R11

2.37

56.17

R12

2.48

56.28

R13

1.97

55.77
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Table 8.5: Analysis – Maximum Hourly Means Nitrogen Dioxide
Maximum Process Contribution
(µg/m3)

Receptor ID

Maximum PEC (µg/m3)

R14

1.82

55.62

R15

2.53

56.33

R16

2.68

56.48

R17

2.89

56.69

R18

3.01

56.81

R19

4.50

58.30

As shown, there is not predicted to be an exceedance of the 99.79th percentile of
hourly means AQAL (200 µg/m3) at any location. Therefore, there is little risk of
exceeding the AQAL and the impacts can be screened out using the Environment
Agency’s Specified Generator modelling guidance.

8.7

Significance of effect
Sections 8.4 and 8.5 have described the risk of exceeding the AQAL and the
magnitude of change for annual mean and 99.79th percentile of hourly means for
nitrogen dioxide. Professional judgement has been used to determine the resulting
significance of the effect of emissions associated with the operation of the Facility.
In accordance with the IAQM 2017 guidance criteria, this judgement takes account
of the following assumptions used in the dispersion modelling.
•

The Facility is assumed to operate at the ELVs presented in Section 6.2.2 and
over the operating profile outlined in Section 6.2.3.

•

The Environment Agency’s worst-case assumption for conversion of NOx to NO2
has been applied.

•

The impacts presented at each receptor location are based on the maximum
concentrations from five years of weather data.

As such, the assessment is considered to be highly conservative.
Based on the above, we consider that there is no risk of exceeding the AQALs for
nitrogen dioxide or particulate matter. The long-term and short-term magnitude of
change for all pollutants can be described as ‘negligible’ at all areas of relevant
exposure. Therefore, we conclude that the overall effect of the Facility on local air
quality will be ‘not significant’.
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IMPACT AT ECOLOGICAL RECEPTORS
This section provides an assessment of the impact of emissions at the ecological
receptors identified in Section 5.2. The IAQM 2017 guidance specifically states that it is
not designed for assessing the impact at ecological sites. Therefore, the Environment
Agency’s guidance has been applied.

9.1

Screening
The Environment Agency has produced Operational Instruction documents which
explain how to assess aerial emissions from new or expanding Integrated Pollution
Prevention and Control (IPPC) regulated industry applications, issued under the
Environmental Permitting Regulations. The process to follow to satisfy the
requirements of the Conservation of Habitats and Species Regulations 2010,
Countryside and Rights of Way (CRoW) Act 2000, and the Environment Agency’s
wider duties under the Environment Act 1995 and the Natural Environment and Rural
Communities Act 2006 (NERC06) are outlined.
Operational Instruction 67_12 “Detailed assessment of the impact of aerial emissions
from new or expanding IPPC regulated industry for impacts on nature conservation”8
provides the following risk-based screening criteria for nature conservation sites:

Table 9.1: Screening Criteria
European Sites

SSSIs

NNR, LNR, LWS,
ancient woodland

Y (% threshold long-term)

1

1

100

Y (% threshold short-term)

10

10

100

Z (% threshold)

70

70

100

Threshold

Note:
Short-term considers both daily and weekly timescales.

Where:
•

Y is the long-term process contribution calculated as a percentage of the
relevant Critical Level or Load; and

•

Z is the long-term predicted environmental concentration (PEC) calculated as
a percentage of the relevant Critical Level or Load.

Operational Instruction 66-12 states:

8

•

If process contribution < Y% Critical Level and Load then emissions from the
application are ‘not significant’, and

•

If PEC < Z% Critical Level and Load it can be concluded ‘no likely significant
effect’ (alone and in-combination).

https://infrastructure.planninginspectorate.gov.uk/wpcontent/ipc/uploads/projects/EN010039/EN010039-000589-Environment%20Agency%20%20Document%202.pdf
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AQTAG 17 – “Guidance on in combination assessments for aerial emissions from EPR
permits” states that:
“Where the maximum process contribution (PC) at the European site(s) is less
than the Stage 2 de-minimis threshold of the relevant critical level or load, the
PC is considered to be inconsequential and there is no potential for an alone or
in-combination effects with other plans and projects.”
Consultation with the Environment Agency has confirmed that the “Stage 2 deminimis threshold” is the criteria outlined in Operational Instruction 67_12 outlined
above.

9.2

Atmospheric emissions - Critical Levels
In addition to the objectives for the protection of human health, the AQS includes
Critical Levels for the protection of ecosystems as presented in Section 3.1. The
predicted contribution from the Facility have been compared to these Critical Levels.
Where the emissions of a particular pollutant are greater than 1% of the long-term
or 10% of the short-term Critical Level at a statutory receptor, further assessment
has been undertaken. At the locally designated sites9, further assessment is required
only where concentrations of a particular pollutant exceed the long-term or
short-term Critical Level.
For the purpose of the ecological assessment, the mapped background dataset from
APIS has been used. If the process contribution is than 1% of the long-term or 10%
of the short-term Critical Level further consideration will be made to the baseline
concentration. The impact has been calculated based on the Facility operating during
the profile outlined in Section 6.2.3.

9.3

Deposition of emissions – Critical Loads
APIS provides Critical Loads for nature conservation sites at risk from acidification
and nitrogen deposition (eutrophication). Site-specific data is available for European
and UK designated sites, and so an assessment has been made for these habitat
features in APIS. Site-specific data is not available for non-designated sites. In lieu
of this, the search by location function of APIS has been used to determine the
appropriate Critical Loads to be used.
For each receptor, the grid reference for the point closest to the Facility has been
input to represent the point of maximum impact at each site. The resulting Critical
Loads from each location are representative for each relevant broad habitat type.
Where the impact of process emissions from the Facility upon nitrogen or acid
deposition is greater than 1% of the Critical Load at statutory designated sites,
further assessment has been undertaken. At the locally designated sites, further
assessment is required only where the process emissions exceed the Critical Load.
For the purpose of the ecological assessment, the mapped background dataset from
APIS has been used. If the process contribution is more than 1% of the Critical Load
further consideration will be made to the baseline concentration. The impact has
been calculated based on the Facility operating during the profile outlined in Section
6.2.3.

9.3.1

Nitrogen deposition – eutrophication
Appendix C summarises the Critical Loads for nitrogen deposition and background
deposition rates as detailed in APIS for each identified receptor. The lowest Critical
Loads for each designated site have been used to ensure a robust assessment.
The impact has been assessed against these Critical Loads for nitrogen deposition.

9

i.e. National Nature Reserves (NNR), Local Nature Reserves (LNRs), Local Wildlife Sites and
ancient woodlands.
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Acidification
The APIS Database contains a maximum critical
minimum critical load for nitrogen (CLminN) and
nitrogen (CLmaxN). These components define the
the acid deposition flux falls within the area under
exceedances are predicted.

load for sulphur (CLmax), a
a maximum critical load for
Critical Load function. Where
the Critical Load function, no

A search has been undertaken for each of the ecological receptors identified. Each
site contains a number of habitat types, each with different Critical Loads.
Appendix C summaries the Critical Loads for acidification and background
deposition rates as detailed in APIS for each identified habitat. The lowest Critical
Loads for each designated site have been used to ensure a robust assessment.
The impact has been assessed against these Critical Load functions. Where a
critical load function for acid deposition is not available, the total nitrogen
deposition rate has been presented and compared with the background
concentration.

9.3.3

Calculation methodology – nitrogen deposition
The impact of deposition has been assessed using the methodology detailed within
the Habitats Directive AQTAG 6 (March 2014) modified to only consider impacts
of emissions of oxides of nitrogen. The steps to this method are as follows.
(1)

Determine the annual mean ground level concentrations of nitrogen dioxide
at each site.

(2)

Calculate the dry deposition flux (µg/m2/s) at each site by multiplying the
annual mean ground level concentration by the relevant deposition velocity
presented in Table 9.2.

(3)

Convert the dry deposition flux into units of kgN/ha/yr using the conversion
factors presented in Table 9.2.

(4)

Compare this result to the nitrogen deposition Critical Load.
Table 9.2: Deposition Factors
Deposition Velocity (m/s)

Pollutant
Nitrogen dioxide

9.3.4

Grassland

Woodland

Conversion Factor
(µg/m2/s to
kg/ha/year)

0.0015

0.003

96.0

Calculation methodology – acidification
Deposition of nitrogen, sulphur, hydrogen chloride and ammonia can cause
acidification and should be taken into consideration when assessing the impact of
the Facility. However, it is noted that the Facility will only include emissions of
oxides of nitrogen. Therefore, the steps have been modified to only consider
oxides of nitrogen emissions
The steps to determine the acid deposition flux are as follows.
(1)

Determine the dry deposition rate in kg/ha/yr of nitrogen using the
methodology outlined in Section 9.3.3.

(2)

Apply the conversion factor for N outlined in Table 9.2 to the nitrogen
deposition rate in kg/ha/year to determine the total keq N/ha/year.

(3)

Plot the results against the Critical Load functions.
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Table 9.3: Conversion Factors
Pollutant

Conversion Factor (kg/ha/year to keq/ha/year)

Nitrogen

Divide by 14

The contribution from the Facility has been calculated using the APIS formula:
Where PEC N Deposition < CLminN:
PC as % of CL function = PC S deposition / CLmaxS
Where PEC N Deposition > CLminN:
PC as % of CL function = (PC S + N deposition) / CLmaxN

9.4

Results – atmospheric emissions – Critical Levels
The impact of emissions from the operation of the Facility has been compared to the
relevant Critical Levels. In accordance with the stated assessment methodology,
where the emissions of a particular pollutant are greater than 1% of the long-term
or 10% of the short-term Critical Level, further assessment would be undertaken.
The process contribution has been calculated based on the maximum predicted using
all five years of weather data. These results are presented in Appendix B.
As shown in Appendix B, at all identified ecological receptors the process contribution
is less than 1% of the annual mean and less than 10% of the short-term Critical
Levels for oxides of nitrogen. Therefore, the impact of the Facility can be screened
out as ‘not significant’.

9.5

Results – deposition of emissions
Appendix D presents the results at each of the identified ecological receptors. The
contribution from the Facility has been assessed against the most sensitive feature
in each statutory designated site. As shown, the process contribution is less than 1%
of the relevant Critical Loads at all identified ecological receptors, and the impact of
the Facility can be screened out as ‘not significant’.
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CONCLUSIONS
This Air Quality Assessment has been undertaken to support the planning application
for the St Philips natural gas engine Facility. The dispersion modelling has been based
on the assumption that the Facility is likely to operate during:
•

Monday to Friday – 08:00 to 09:00, 17:00 to 23:00;

•

Saturdays – 08:00 to 09:00, 17:00 to 20:00; and

•

Sundays – 17:00 to 19:00.

This assessment has included a review of baseline pollution levels, dispersion modelling
of emissions and quantification of the impact of these emissions on local air quality.
(1)

In relation to the impact on human health:
a)

Emissions from the operation of the Facility will not cause a breach of any
AQAL.

b)

All particulate emission process contributions can be screened out at the
point of maximum impact as ‘insignificant’ using the Environment Agency’s
guidance criteria and ‘negligible’ irrespective of baseline concentrations
under the IAQM 2017 guidance criteria.

c)

The overall impact of all long-term nitrogen dioxide process emissions
associated with the operation of the Facility can be considered to be:

d)

e)

(2)

i)

‘not significant’ at all human sensitive receptors
Environment Agency’s screening criteria; and

using

the

ii)

‘negligible’ at the point of maximum impact and all human sensitive
receptors using the IAQM 2017 guidance criteria.

The overall impact of short-term nitrogen dioxide process emissions
associated with the operation of the Facility can be considered to be:
i)

‘not significant’ at all identified human sensitive receptors using the
Environment Agency’s screening criteria; and

ii)

‘negligible’ at all human sensitive receptors using the IAQM 2017
guidance criteria.

In addition, the short-term nitrogen dioxide PEC at the point of maximum
impact and at all sensitive receptors is predicted to be well below the
short-term AQAL, and therefore there is little risk of the AQAL being
exceeded.

In relation to the impact on ecologically sensitive sites:
a)

at all of the statutory designated sites the impact of process emissions from
the Facility can be screened out as ‘not significant’; and

b)

at all locally designated sites the impact of process emissions from the
Facility can be screened out as ‘not significant’.

As such, professional judgement has been used to conclude that the effect of the Facility
on local air quality will be ‘not significant’. This has been based on conservative
assumptions used in the modelling study.
In summary, the assessment of the Facility has shown that emissions would not have
a significant impact on local air quality, the general population or the local community.
As such there should be no air quality constraint in granting planning or an
Environmental Permit to operate the Facility.
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Appendix A – Figures
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Figure 1: Site Location
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Figure 2: Human Sensitive Receptors

02/04/2019
S2598-0204-0001SMN

St Philips - Air Quality Assessment

Page 34

CONRAD ENERGY (DEVELOPMENTS) LIMITED

FICHTNER

Figure 3: Receptors R1 and R2
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Figure 4: Ecological Sensitive Receptors
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Figure 5: Wind Roses – Filton 2013 to 2017
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Figure 6: Modelling Domain
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Figure 7: Building Details
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Figure 8: Annual Mean NO2 Analysis – Process Contribution
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Figure 9: Annual Mean NO2 Analysis – PEC
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Figure 10: 99.79%ile 1-hour NO2 Analysis
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Appendix B – Impact at Ecological Sites

Table B.1: Impact at Ecological Sites
Site

Process Contribution NOx (as % of CL)
Annual Mean

Daily Mean

Severn Estuary

0.01%

0.18%

Avon Gorge Woodlands

0.03%

1.42%

0.19%

1.07%

European Designated Sites

Locally Designated Sites
Birch Wood
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Appendix C – APIS Critical Loads

Table C.1: Nitrogen Deposition Critical Loads

Site

Habitat Type

NCL Class

Lower Critical Load
(kgN/ha/yr)

Upper Critical Load
(kgN/ha/yr)

Maximum Background
(kgN/ha/yr)

European Designated Sites (within 10km)
Severn Estuary

Avon Gorge
Woodlands

Littoral sediment

Pioneer, low-mid, mid-upper
saltmarshes

20

30

23.38

Tilio-Acerion forests of
slopes, screes and ravines

Meso- and eutrophic
Quercus woodland

15

20

28.56

Semi-natural dry grasslands

Sub-atlantic semi-dry
calcareous grassland

15

25

17.08

Broadleaved, Mixed and Yew
Woodland

10

20

31.08

Locally Designated Sites
Birch Wood

Broadleaved, Mixed and
Yew Woodland

Note:
‘-’ designates where critical load information is not available.
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Table C.2: Acid Deposition Critical Loads
Site

Habitat Type

Critical Load Function (keq/ha/yr)

Acidity Class

Maximum Background
(keq/ha/yr)

CLminN

CLmaxN

CLmaxS

N

S

-

-

-

1.71

0.32

European Designated Sites
Severn Estuary

Avon Gorge
Woodlands

Littoral sediment

Not sensitive

Tilio-Acerion forests of
slopes, screes and
ravines

Unmanaged
Broadleafed/Coniferous
Woodland

0.142

1.219

1.771

2.04

0.35

Semi-natural dry
grasslands

Calcareous grassland
(using base cation)

0.856

4.856

4.000

1.22

0.31

Broadleaved, Mixed and
Yew Woodland

0.142

1.823

1.681

2.32

0.26

Locally Designated Sites
Birch Wood
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Appendix D – Deposition Analysis at Ecological Sites
Table D.1: Annual Mean Process Contribution used for Deposition Analysis
Annual Mean Process Contribution (µg/m3)

Site

Nitrogen Dioxide

European Designated Sites
Severn Estuary

0.001

Avon Gorge Woodlands

0.006

Locally Designated Sites
Birch Wood

0.040

Table D.2: Deposition Calculation – Grassland
Total N Deposition
(kgN/ha/yr)

Acid N Deposition keq/ha/yr

Severn Estuary

0.0002

0.00002

Avon Gorge Woodlands

0.0008

0.00006

0.0058

0.00041

Site
European Designated Sites

Locally Designated Sites
Birch Wood

Table D.3: Deposition Calculation – Woodlands
Total N Deposition
(kgN/ha/yr)

Acid N Deposition keq/ha/yr

Severn Estuary

0.0004

0.00003

Avon Gorge Woodlands

0.0017

0.00012

0.0116

0.00083

Site
European Designated Sites

Locally designated sites
Birch Wood
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Table D.4: Detailed Results – Nitrogen Deposition
Site

Deposition
Velocity

NCL Class

Process Contribution
PC N dep
(kgN/ha/yr)

% of Lower CL

% of Upper CL

European Designated Sites
Severn Estuary
Avon Gorge Woodlands

Pioneer, low-mid saltmarshes

Grassland

0.0002

0.001%

0.001%

Meso and eutrophic Quercus woodland

Woodland

0.0017

0.011%

0.008%

Semi-natural dry grasslands

Grassland

0.0008

0.006%

0.003%

Woodland

0.0116

0.116%

0.058%

Locally Designated Sites
Birch Wood

Broadleaved, mixed and yew woodland

Table D.5: Detailed Results – Acid Deposition
Process Contribution
Site

Acidity Class

Deposition
Velocity

Predicted Environmental Concentration
N

S

(keq/ha/yr)

% of Min CL
Function/Back
ground

(keq/ha/yr)

(keq/ha/yr)

% of Min CL
Function

N

European Designated Sites
Severn Estuary

Avon Gorge
Woodlands

Not sensitive

Grassland

0.00002

0.001%

1.710

0.320

-

Unmanaged
broadleaved
woodland

Woodland

0.00012

0.010%

2.040

0.350

196.07%

Calcareous
grassland (using
base cation)

Grassland

0.00006

0.001%

1.220

0.310

31.51%

Woodland

0.00083

0.045%

2.321

0.260

141.57%

Locally Designated Sites
Birch Wood
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Appendix E – MTU 20V4000 GS Gas Engine Datasheet
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Technical Data Sheet
93800050744_V06_en_GB
Voltage / Frequency
Cooling water temperature (in / out)
NOx emissions (dry, 5 % O2)
Mixture cooler 1st stage water temperature (in)
Mixture cooler 2nd stage water temperature (in)
Exhaust gas temperature
Catalytic converter
Special equipment
Altitude above sea level
Combustion air temperature
Relative combustion air humidity
Standard specifications and regulations
Energy balance
Electrical Power 2) 3)
Energy input 4) 5)
Thermal output total 6)
6)
Thermal output engine (block, lube oil, 1st stage mixture cooler)
6)
Thermal output mixture cooler 1st stage
Thermal output mixture cooler 2nd stage 6)
Exhaust heat ( 120 °C ) 6)
Engine power ISO 3046-1 2)
Generator efficiency at power factor = 1
4)
Electrical efficiency
Total efficiency
7)
Power consumption
Combustion air / Exhaust gas
Combustion air volume flow 1)
Combustion air mass flow
Exhaust gas volume flow, wet 1)
Exhaust gas volume flow, dry 1)
Exhaust gas mass flow, wet
Exhaust temperature after turbocharger
Reference fuel 8)
Natural gas
Sewage gas
Biogas
Landfill gas
Fuel requirements 9)
Minimum methane number
Range of heating value: design / operation range without power derating
Exhaust gas emissions 5) 8)
NOx, stated as NO2 (dry, 5 % O2)
CO (dry, 5 % O2)
HCHO (dry, 5 % O2)
VOC (dry, 5 % O2)
Otto-gas engine, lean burn operation with turbocharging
Number of cylinders / configuration
Engine type
Engine speed
Bore
Stroke
Displacement
Mean piston speed
Compression ratio
BMEP at nominal engine speed min-1
Lube oil consumption 10)
Exhaust back pressure min. - max. after module
Generator
Rating power (temperature rise class F) 11)
Insulation class / temperature rise class
Winding pitch
Protection
Max. allowable p.f. inductive (overexcited) / capacitive (underexcited) 12)
Voltage tolerance / frequency tolerance
Engine cooling water system
Coolant temperature (in / out), design
Coolant flow rate, constant 13) 14)
Pressure drop, design 14)
Cv value 13) 15)
Max. operation pressure (coolant before engine)
Exhaust gas heat exchanger (EGHE)
Exhaust gas temperature (out)
Coolant temperature (in / out), design
Coolant volumetric flow, constant 13) 14)
Pressure drop, design 14)
Cv value 13) 15)
Min. coolant flow rate / min. operation gauge pressure
Max. operation pressure (coolant water)

93800050744 / V06 / 17.01.2017

MTU 20V4000 GS
GG20V4000A1
V / Hz
11000
°C
mg/m³ i.N.
°C
°C
°C

/
78 / 90
< 250

50

43
419
not included

m / mbar
°C
%

100

/
25
30

1000

%
kW
kW
kW
kW
kW
kW
kW
kW
%
%
%
kW

100
2535
5965
1275
1275

75
1901
4533
925
925

50
1268
3153
617
617

190
( 1220 )
2600
97.5
42.5
84.3

129
( 1016 )
1952
97.4
41.9
84.8

79
( 776 )
1310
96.8
40.2
84.4

9933
12828
10287
9491
13270
419

7394
9549
7666
7059
9888
453

5031
6497
5218
4796
6732
492

m³ i.N./h
kg/h
m³ i.N./h
m³ i.N./h
kg/h
°C

CH4 >95 Vol.%
not applicable
not applicable
not applicable
MN
kWh/m³ i.N.
mg/m³ i.N.
mg/m³ i.N.
mg/m³ i.N.
mg/m³ i.N.

80
10.0 - 10.5 / 8.0 - 11.0
< 250
< 1000
< 120

20
1/min
mm
mm
dm³
m/s
bar
dm³/h
mbar - mbar

30 - 60
3724
F/F
2/3
IP23
0.8 / 0.95
± 10 / ± 5

%

°C
°C
m³/h
kPa / m³/h
m³/h / bar
bar

V

21.8
0.44

kVA

°C
m³/h
bar / m³/h
bar

/
20V4000L64
1500
170.0
210.0
95.3
10.5
14.0

78 / 90
99.0
3.27

/
6.0

55.6

/
/

1/2

Technical Data Sheet

MTU 20V4000 GS

93800050744_V06_en_GB
GG20V4000A1
Mixture cooler 1st stage, external
Coolant temperature (in / out), design
°C
Coolant volumetric flow, design, constant 13) 14)
m³/h
14)
13) 15)
Pressure drop, design
Cv value
bar / m³/h
Min. coolant flow rate / min. operation gauge pressure
m³/h / bar
Max. operation pressure before mixture cooler
bar
Mixture cooler 2nd stage, external
Coolant temperature (in / out), design
°C
43 / 46.8
13) 14)
Coolant volumetric flow, design, constant
m³/h
47.1
14)
13) 15)
Pressure drop, design
Cv value
bar / m³/h
1.2
Max. operation pressure before mixture cooler
bar
Heating circuit interface
Engine coolant temperature (in / out), design
°C
Heating water temperature (in / out), design
°C
Heating water flow rate, design 14) 16)
m³/h
Pressure drop, design 14)
Cv value 15) 16)
bar / m³/h
Max. operation gauge pressure (heating water)
bar
Room ventilation
17)
Genset ventilation heat
kW
Inlet air temperature: (min./design/max.)
°C
18)
Min. engine room temperature
°C
Max. temperature difference ventilation air (in / out)
K
19)
Min. supply air volume flow rate (combustion + ventilation)
m³ i.N./h
%
Gearbox
100
Efficiency
%
Starter battery
Nominal voltage / power / capacity required
V / kW / Ah
Filling quantities
Lube oil for engine
dm³
Coolant in engine
dm³
Coolant in mixture cooler
dm³
Heating water for plate heat exchanger 20)
dm³
Lube oil for gearbox
dm³
Gas regulation line
Nominal size / gas pressure min. - max.
DN / mbar - mbar
100
21)
Engine sound level
(1 meter distance, free field) +3 dB(A) for total A-weighted level tolerance
Hz
Frequency
63
Sound pressure level
dB
93.1
Hz
Frequency
1000
Sound pressure level
dB
93.5
Lin dB
104.0
Sum of pressure levels
dB A
102.0
Sound power level
dB A
122.5
21)
Undampened exhaust noise
(1 meter distance to outlet within 90°, free field) +3 dB(A) for total A-weighted level tolerance
Hz
Frequency
63
Sound pressure level
dB
118.4
Hz
Frequency
1000
Sound pressure level
dB
91.9
Lin dB
122.0
Sum of pressure levels
dB A
106.5
Sound power level
dB A
119.5
Dimensions (aggregate)
Length
mm
Width
mm
Height
mm
Gross weight (dry weight)
kg
Power derating
Altitude
Combustion air temperature
Mixture cooler coolant temperature (in)
Methane number
Boundary conditions and consumables

/
/

/
6

44.0

/

179
20 / 25 / 30
15
20
35000
75
-

50
-

24 / 2 x 9 / -350
310
25

/

190 - 250

125
95.1
2000
92.8

250
91.5
4000
91.8

500
95.0
8000
99.7

125
118.9
2000
91.5

250
108.8
4000
91.8

500
100.5
8000
84.1

~ 6300
~ 2000
~ 2400
~ 21750 (~ 21000)
specific to the project
specific to the project
specific to the project
specific to the project

A001067
Systems and consumables have to conform to the following actual company standards:
1) Normal cubic meter at 1013 mbar and T = 273 K
2) Prime power operation will be designed specific to the project
3) Generator gross power at nominal voltage, power factor = 1 and nominal frequency
4) According to ISO 3046 (+ 5 % tolerance), using reference fuel used at nominal voltage, power factor = 1 and nominal frequency
5) Emission values during grid parallel operation
6) Thermal output at layout temperature; tolerance +/- 8 %
7) Power consumption of all electrical consumers which are mounted at the module / genset
8) Deviations from the layout parameters respectively the reference fuel can have influence on the obtained efficiency and exhaust emissions
9) Functional capability
10) Reference value at nominal load (without amount of oil exchange)
11) Genset max. 1000 m height of location and max. 40 °C intake air temperature; else power derating
12) Max. allowable cos phi at nominal power (view of producer)
13) Stated values for cooling fluid composition 65% water and 35% glycol, adaption for use of other cooling fluid composition necessary
The system design must consider the tolerance.
14) Pressure loss at reference flow rate
15) The Cv value declares the volumetric flow in m³/h at a pressure drop of 1 bar. Min. and max. flow rate limits are defined.
16) Stated values for pure water, adaption for other cooling fluid composition necessary
17) Only generator- and surface losses
18) Frost-free conditions must be guaranteed
19) Amount of ventilation air must be adapted to the gas safety concept
20) Assemblies including pipe work
21) All sound pressure levels at nominal load
22) Max. admissible cos phi depending on voltage in accordance with the requirements of the BDEW Mittelspannungsrichtlinie (German Medium Voltage Directive)

93800050744 / V06 / 17.01.2017
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GAS GENERATOR SET

NATURAL GAS
CONTINUOUS
1950 ekW 2438 kVA
50 Hz 1500 rpm 400 Volts
Caterpillar is leading the power generation
market place with power solutions engineered
to deliver unmatched performance, reliability,
durability and cost-effectiveness.
Image shown may not
reflect actual package

BENEFITS
EMISSIONS
● Meets most worldwide emissions requirements
down to 250 mg/Nm3 NOx level without after
treatment
FULL RANGE OF ATTACHMENTS
Wide range of bolt-on system expansion
attachments, factory designed and tested
● Flexible packaging options for easy and cost
effective installation
●

PROVEN SYSTEM
Fully prototype tested
● Field proven in a wide a wide range of
applications worldwide
● Certified torsional vibration analysis available
●

WORLDWIDE PRODUCT SUPPORT
Caterpillar dealers provide extensive post sales
support including maintenance and repair
agreements
● Caterpillar dealers have over 1,600 dealer
branch stores operating in 200 countries
● The Cat® S•O•SSM program cost effectively
detects internal engine component condition,
even the presence of unwanted fluids and
combustion by-products
●

LEHE0005-00

CAT® G3520C GAS ENGINE
● Robust high speed block design provides
prolonged life and lower owning and
operating costs
● Designed for maximum performance on low
pressure gas fuel supply
● Simple open chamber combustion system
for reliability and fuel flexibility
● Leading edge technology in ignition system
and air/fuel ratio control for lower emission
and engine efficiency
● One electronic control module handles all engine
functions: ignition, governing, air/fuel ratio
control and engine protection
● Island Mode feature improves engine’s
capability to handle electrical loading and
unloading
CAT SR4B GENERATOR
● Designed to match performance and output
characteristics of Caterpillar gas engines
● Industry leading mechanical and electrical design
● High efficiency
CAT EMCP II+ CONTROL PANEL
● Simple user friendly interface and navigation
● Digital monitoring, metering and protection
setting
● Fully featured power metering and protective
relaying
● UL 508A Listed
● Remote control and monitor capability options

CONTINUOUS 1950 ekW 2438 kVA
50 Hz 1500 rpm 400 Volts

FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT
System
Gas Engine Control
Module (GECM)

Air Inlet
Control Panel

Cooling

Exhaust

Fuel

Generator

Governing

Ignition
Lubrication

Mounting

Starting/Charging

General

LEHE0005-00

Standard

Optional

• Fuel/air ratio control
• Start/stop logic: gas purge cycle, staged shutdown
• Engine Protection System: detonation sensitive timing,
high exhaust temperature shutdown
• Governor: Transient richening and turbo bypass control
• Ignition
• Island Mode Feature — additional engine control module,
new software and engine sensores
• Two element, single-stage air cleaner with enclosure and
service indicator
• EMCP II+

• Engine driven water pumps for jacket water and aftercooler
• Jacket water and SCAC thermostats
• ANSI/DN customer flange connections for JW inlet
and outlet Cat flanges on SCAC circuit
• Dry exhaust manifolds, insulated and shielded
• Center section cooled turbocharger with Cat flanged outlet
• Individual exhaust port and turbocharger outlet wired to
• Integrated Temperature Sensing Module (ITSM) with
GECM providing alarms and shutdowns
• Electronic fuel metering valve
• Throttle plate, 24V DC actuator, controlled by GECM
• Fuel system is sized for 31.5 to 47.2 MJ/Nm3
(800 to 1200 Btu/cu ft) dry pipeline natural gas with
pressure of 10.2 to 34.5 kPa (1.5 to 5 psi) to the
engine fuel control valve
• SR4B generator, includes:
Caterpillar’s Digital Voltage Regulator (CDVR)
with 3-phase sensing and KVAR/PF control
Reactive droop
Bus bar connections
Winding temperature detectors
Anti-condensation space heater
• Electronic speed governor as part of GECM
• Electronically-controlled 24V DC actuator connected
to throttle shaft.
• Electronic Ignition System controlled by GECM
• Individual cylinder Detonation Sensitive Timing (DST)
• Lubricating oil
• Gear type lube oil pump
• Oil filter, filler and dipstick
• Integral lube oil cooler
• Oil drain valve
• Crankcase breather
• 330 mm structural steel base
(for low and medium voltage units)
• Spring-type anti-vibration mounts (shipped loose)
• 24V starting motors
• Battery with cables and rack (shipped loose)
• Battery disconnect switch
• 60A, 24V charging alternator
(standard on 60 Hz 1,800 rpm only)
• Paint — Caterpillar Yellow except rails & radiators
• Damper guard
• Operation and Maintenance Manuals
• Parts Book

2

•
•
•
•
•
•
•
•

Air cleaner with precleaner
Mounting stand
Local alarm module
Remote annunciator
Communications module (PL1000T, PL1000E)
Synchronizing module
Engine failure relay
Coolant level drain line with valves,
fan with guard
• Inlet/Outlet connections
•
•
•
•
•

Flange
Exhaust expander
Elbow
Flexible fitting
Muffler and spark-arresting muffler with
companion flanges.
• Fuel filter
• Gas pressure regulator
• Gas shutoff valve, 24V, ETR
(Energized-To-Run)

• Medium and high voltage generators
and attachments
• Low voltage extension box
• Cable access box
• Air filter for generator
• Bearing temperature detectors
• Manual voltage control
• European bus bar
• Woodward load sharing module

• Oil level regulator
• Prelube pump
• Positive crankcase ventilation system

•
•
•
•

Charging alternator
Battery charger
Oversized battery
Jacket water heater

• Crankcase explosion relief valve
• Engine barring group
• EEC D.O.I and other certifications

CONTINUOUS 1950 ekW 2438 kVA
50 Hz 1500 rpm 400 Volts

TECHNICAL DATA
Generator Set — 1500 rpm/50 Hz/400 Volts
G3520C Gas Generator Set
Emission level (NOx)
Aftercooler SCAC (Stage 2)
Package Performance (1)
Power Rating @ 0.8 pf
(with 2 water pumps and without fan)
Power Rating @ 0.8 pf
(with 2 water pumps and without fan)
Power Rating @ 1.0 pf
(with 2 water pumps and without fan)
Electric Efficiency @ 1.0 pf (ISO 3046/1) (2)
Mechanical Power
(with 2 water pumps and without fan)
Fuel Consumption (3)
100% load without fan
75% load without fan
50% load without fan
Altitude Capability (4)
At 25° C (77° F) ambient, above sea level
Cooling System
Ambient air temperature
Jacket water temperature (Maximum outlet)
Exhaust System
Combustion air inlet flow rate
Exhaust stack gas temperature
Exhaust gas flow rate
Exhaust flange size (internal diameter)
Heat Rejection (5)
Heat rejection to jacket water and oil cooler
and AC — Stage 1
Heat rejection to AC — Stage 2
Heat rejection to exhaust (LHV to 25° C)
Heat rejection to exhaust (LHV to 120° C)
Heat rejection to atmosphere from engine
Heat rejection to atmosphere from generator
Generator
Frame
Temperature rise
Motor starting capability @ 30% voltage dip (6)
Lubrication System
Standard sump refill with filter change
Emissions (7)
NOx @ 5% O2 (dry)
CO @ 5% O2 (dry)
THC @ 5% O2 (dry)
NMHC @ 5% O2 (dry)
Exhaust O2 (dry)

LEHE0005-00

DM 5831

DM 5833

DM 5835

DM 5837

mg/Nm3
Deg C

447
54

221
54

464
32

230
32

ekW Continuous

1950

1950

1950

1950

kVA Continuous

2438

2438

2438

2438

ekW Continuous

1977

1977

1977

1977

%
bkW

39.5
2026

38.6
2026

39.4
2026

38.6
2026

Nm3/hr
Nm3/hr
Nm3/hr

507
391
275

517
399
281

507
393
277

519
403
284

M

350

350

360

222

Deg C
Deg C

25
99

25
99

25
99

25
99

Nm3/min
Deg C
Nm3/min
mm

147
466
156
304.8

152
470
161
304.8

147
452
156
304.8

152
460
161
304.8

kW

1017

1044

989

1000

kW
kW
kW
kW
kW

157
1749
1268
138
62.4

165
1822
1319
138
62.4

228
1708
1214
138
62.4

233
1814
1287
138
62.4

Deg C
skVA

828
105
4557

828
105
4557

828
105
4557

828
105
4557

L

541

541

541

541

mg/Nm3
mg/Nm3
mg/Nm3
mg/Nm3
%

447
1021
2414
363
9.2

221
953
2586
388
9.4

464
979
2705
406
9.5

230
966
3040
456
9.8
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CONTINUOUS 1950 ekW 2438 kVA
50 Hz 1500 rpm 400 Volts

TECHNICAL DATA
Generator Set — 1500 rpm/50 Hz/400 Volts
G3520C Gas Generator Set
Emission level (NOx)
Aftercooler SCAC (Stage 2)
Package Performance (1)
Power Rating @ 0.8 pf
(with 2 water pumps and without fan)
Power Rating @ 0.8 pf
(with 2 water pumps and without fan)
Power Rating @ 1.0 pf
(with 2 water pumps and without fan)
Electric Efficiency @ 1.0 pf (ISO 3046/1) (2)
Mechanical Power
(with 2 water pumps and without fan)
Fuel Consumption (3)
100% load without fan
75% load without fan
50% load without fan
Altitude Capability (4)
At 25° C (77° F) ambient, above sea level
Cooling System
Ambient air temperature
Jacket water temperature (Maximum outlet)
Exhaust System
Combustion air inlet flow rate
Exhaust stack gas temperature
Exhaust gas flow rate
Exhaust flange size (internal diameter)
Heat Rejection (5)
Heat rejection to jacket water and oil cooler
and AC — Stage 1
Heat rejection to AC — Stage 2
Heat rejection to exhaust (LHV to 25° C)
Heat rejection to exhaust (LHV to 120° C)
Heat rejection to atmosphere from engine
Heat rejection to atmosphere from generator
Generator
Frame
Temperature rise
Motor starting capability @ 30% voltage dip (6)
Lubrication System
Standard sump refill with filter change
Emissions (7)
NOx @ 5% O2 (dry)
CO @ 5% O2 (dry)
THC @ 5% O2 (dry)
NMHC @ 5% O2 (dry)
Exhaust O2 (dry)

LEHE0005-00

DM 5830

DM 5832

DM 5834

DM 5836

mg/Nm3
Deg C

447
54

221
54

459
32

228
32

ekW Continuous

1950

1950

1950

1950

kVA Continuous

2438

2438

2438

2438

ekW Continuous

1977

1977

1977

1977

%
bkW

39.5
2026

38.6
2026

39.4
2026

38.5
2026

Nm3/hr
Nm3/hr
Nm3/hr

507
391
275

517
399
281

508
394
278

520
403
285

M

250

250

357

221

Deg C
Deg C

25
90

25
90

25
90

25
90

Nm3/min
Deg C
Nm3/min
mm

148
454
157
304.8

152
458
161
304.8

147
451
156
304.8

152
458
161
304.8

kW
kW
kW
kW
kW
kW

1080
128
1727
1230
125
62.4

1110
135
1800
1279
125
62.4

1044
198
1705
1207
125
62.4

1057
202
1810
1279
125
50

Deg C
skVA

828
105
4557

828
105
4557

828
105
4557

828
105
4557

L

541

541

541

541

mg/Nm3
mg/Nm3
mg/Nm3
mg/Nm3
%

447
1030
2680
402
9.4

221
961
2872
431
9.6

459
968
2755
414
9.4

228
955
3089
464
9.7
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CONTINUOUS 1950 ekW 2438 kVA
50 Hz 1500 rpm 400 Volts

DEFINITIONS AND CONDITIONS
(5) Heat Rejection — Values based on nominal data
with fuel tolerance of ±2.5% and 2.5 kPa inlet and
5.0 kPa exhaust restrictions.

(1) Continuous — Maximum output available for an
unlimited time.
Ratings are based on pipeline natural gas having a
Low Heat Value (LHV) of 35.6 MJ/Nm3 (905 Btu/cu ft)
and 80 Caterpillar Methane Number. For values in
excess of altitude, ambient temperature, inlet/exhaust
restriction, or different from the conditions listed,
contact your local Caterpillar dealer.

(6) Assume synchronous driver
(7) Emissions data measurements are consistent with
those described in EPA CFR 40 Part 89 Subpart D & E
and ISO8178-1 for measuring HC, CO, PM, NOx.
Data shown is based on steady state engine operating
conditions of 25° C (77° F), 96.28 kPa (28.43 in Hg)
and fuel having a LHV of 35.6 MJ/Nm3 (905 Btu/cu ft)
and 80 Caterpillar Methane Number at 101.60 kPa
(30.00 in Hg) absolute and 0° C (32° F).

(2) Efficiency of standard generator is used. For higher
efficiency generators, contact your local Caterpillar dealer.
(3) Ratings and fuel consumption are based on
ISO3046/1 standard reference conditions of 25° C (77° F)
of ambient temperature and 100 kPa (29.61 in Hg) of
total barometric pressure, 30% relative humidity with
0, +5% fuel tolerance.

Emission data shown is subject to instrumentation,
measurement, facility, and engine fuel system
adjustment.

(4) Altitude capability is based on 2.5 kPa air filter and
5.0 kPa exhaust stack restrictions.

LEHE0005-00
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CONTINUOUS 1950 ekW 2438 kVA
50 Hz 1500 rpm 400 Volts

DIMENSIONS
Package Dimensions
Length

6443.7 mm

253.69 in

Width
Height

1996.4 mm
2254.0 mm

78.60 in
88.74 in

Approx. Shipping Weight

18 350 kg

40,455 lb

Performance Number: DM5830
DM5831
DM5832
DM5833
DM5834
DM5835
DM5836
DM5837
Feature Codes: 520GE04
520GE05
520GE07
520GE08
Generator Arrangement: 144-1830
Source: U.S. Sourced
LEHE0005-00 (11-08)

Note: Do not use for installation design.
See general dimension drawings
for detail (Drawing # 234-3559).

www.cat-electricpower.com
© 2008 Caterpillar
All rights reserved.
Materials and specifications are subject to change without notice.
The International System of Units (SI) is used in this publication.
CAT, CATERPILLAR, SAFETY.CAT.COM their respective logos,
“Caterpillar Yellow,” and the POWER EDGE trade dress, as well
as corporate and product identity used herein, are trademarks
of Caterpillar and may not be used without permission.
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Technical Product Information

TPI-1111-E-17-01
Replace for: -

Particulate Emissions - TCG 2016 C, TCG 2020 and TCG 2032B
Market

Electric Power – Gas - Worldwide

Application

All EPD Gas Applications with Gas Generator Sets manufactured in
Mannheim

Description

Due to measurements made by the German Technical Inspection
Association (TÜV), the following total particulate emission can be
confirmed:
≤ 5 mg/Nm3 (@5% O2)
The particulate emissions smaller than 10µm in PM10 is
approximately 90% of the total amount:
≤ 4.5 mg/Nm3 (@5% O2)

Features/Benefits

This particulate emission level is valid as long as the fuel gas
consists of the following burnable components C1 to C10. If
components like naphthalene, toluene, etc. are in the fuel gas
composition the particulate emissions cannot be confirmed.
According to the definition of “particulate” it consists of particles or
dust in the atmosphere that come from various sources such as soil,
soot, particulate lifted by weather (an aeolian process), volcanic
eruptions and pollution.
Confirmed and documented particulate pollution levels for all current
TCG 2016 C, TCG 2020 and TCG 2032B series.

Pricing Information

There is no price adder to define emission information. For confirmed
orders contact your sales contact person at CES GmbH.

Availability/OOB

Available immediately. For more information contact your sales
contact person at CES GmbH.

Caterpillar Energy Solutions GmbH
i.V. Roeseler
Head of Product Line Management

i.A. Dressler
Product Line Management

(this electronic document is valid without a signature)
Imprint:
Caterpillar Energy Solutions GmbH
Product Line Management VA-P
Author: Michael Dressler
Carl-Benz-Str. 1
D-68167 Mannheim
Phone: +49 621 384-8646
Fax: +49 621 384-8747
www.mwm.net
Issue date: 09/06/2017
Dust Emission

Remarks:

Distribution List: TPI
CATERPILLAR: NON CONFIDENTIAL
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St Philips STOR Project, Bristol
Noise Assessment for Planning Application
4th April 2019
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This report has been prepared for the titled project or named part thereof and should not be used in
whole or part and relied upon for any other project without the written authorisation of the author.
No responsibility or liability is accepted by the author for the consequences of this document if it is
used for a purpose other than that for which it was commissioned. Persons wishing to use or rely
upon this report for other purposes must seek written authority to do so from the owner of this
report and/or the author and agree to indemnify the author for any loss or damage resulting there
from. The author accepts no responsibility or liability for this document to any other party than the
person by whom it was commissioned.
The findings and opinions expressed are relevant to the dates of the site works and should not be
relied upon to represent conditions at substantially later dates. If additional information becomes
available which may affect our comments, conclusions or recommendations, the author reserves the
right to review the information, reassess any new potential concerns and modify our opinions
accordingly.
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1.

INTRODUCTION

1.1.

Overview
inacoustic has been commissioned to assess the impact of potential noise arising from a proposed
Peaking Power Generation Plant, on land within the Principal Industrial Warehousing Area of St
Philips, Bristol.
The following technical noise assessment has been produced to accompany a variation to a Planning
Permission to Bristol City Council and is based upon environmental noise measurements undertaken
at the site and a subsequent 3-dimensional noise modelling exercise.
This noise assessment is necessarily technical in nature; therefore a glossary of terms is included in
Appendix A to assist the reader.

1.2.

Scope and Objectives
The scope of the noise assessment can be summarised as follows:
•
•
•
•

A sound monitoring survey was undertaken at a discrete location adjacent to the closest
noise-sensitive receptors to the Site;
A 3-dimensional noise modelling exercise, in order to quantify the potential noise generation
of the proposed site uses;
An assessment of potential noise impacts with respect to the prevailing acoustic conditions
at existing off-site receptors; and
Recommendation of mitigation measures, where necessary, to comply with the requirements
of the National Planning Practice Guidance in England: Noise1.

1

th

Ministry of Housing, Communities & Local Government. 19 February 2019. National Planning Policy Framework.
HMSO. London.
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2.

LEGISLATION AND POLICY FRAMEWORK
The development proposals for the Site are guided by the following policy directives and guidance:

2.1.

National Policy

2.1.1.

National Planning Policy Framework, 2019
The National Planning Policy Framework (NPPF) sets out the Government’s planning policies for
England. Planning policy requires that applications for planning permission must be determined in
accordance with the development plan, unless material considerations indicate otherwise.
The NPPF is also a material consideration in planning decisions. It sets out the Government’s
requirements for the planning system and how these are expected to be addressed.
Under Section 15; Conserving and Enhancing the Natural Environment, in Paragraph 170, the
following is stated:

“Planning policies and decisions should contribute to and enhance the natural and local environment
by:
e) preventing both new and existing development from contributing to, being put at
unacceptable risk from, or being adversely affected by, unacceptable levels of soil, air, water
or noise pollution or land instability”.
Paragraph 180 of the document goes on to state:

“Planning policies and decisions should also ensure that new development is appropriate for its
location taking into account the likely effects (including cumulative effects) of pollution on health,
living conditions and the natural environment, as well as the potential sensitivity of the site or the
wider area to impacts that could arise from the development. In doing so they should:
a) mitigate and reduce to a minimum potential adverse impacts resulting from noise from new
development – and avoid noise giving rise to significant adverse impacts on health and the
quality of life;
b) identify and protect tranquil areas which have remained relatively undisturbed by noise and
are prized for their recreational and amenity value for this reason.”
As stated above, this document makes reference to avoiding noise generation from new
developments that would adversely impact on health and quality of life. Paragraph 180 refers to the
Noise Policy Statement for England, which is considered overleaf.
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2.1.2.

Noise Policy Statement for England, 2010
The underlying principles and aims of existing noise policy documents, legislation and guidance are
clarified in DEFRA: 2010: Noise Policy Statement for England (NPSE)2. The NPSE sets out the “Long
Term Vision” of Government noise policy as follows:

“Promote good health and good quality of life through the effective management of noise within the
context of Government policy on sustainable development”.
The NPSE outlines three aims for the effective management and control of environmental, neighbour
and neighbourhood noise:
•
•
•

“Avoid significant adverse impacts on health and quality of life;
Mitigate and minimise adverse impacts on health and quality of life; and
Where possible, contribute to the improvement of health and quality of life”.

The guidance states that it is not possible to have a single objective noise-based measure that defines
“Significant Observed Adverse Effect Level (SOAEL)” that is applicable to all sources of noise in all
situations and that not having specific SOAEL values in the NPSE provides the necessary policy
flexibility until further evidence and suitable guidance is available.

2.1.3.

National Planning Practice Guidance in England: Noise, 2014
Further guidance in relation to the NPPF and the NPSE has been published in the National Planning
Practice Guidance in England: Noise (NPPG Noise)3, which summarises the noise exposure hierarchy,
based on the likely average response. The following three observed effect levels are identified below:
•
•
•

Significant Observed Adverse Effect Level: This is the level of noise exposure above which
significant adverse effects on health and quality of life occur;
Lowest Observed Adverse Effect Level: This is the level of noise exposure above which
adverse effects on health and quality of life can be detected; and
No Observed Adverse Effect Level: This is the level of noise exposure below which no effect
at all on health or quality of life can be detected.

2

Department for Environment, Food and Rural Affairs (DEFRA), 2010. Noise Policy Statement for England.
DEFRA.
3
Department for Communities and Local Government (DCLG), 2014. National Planning Practice Guidance for
England: Noise. DCLG.
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Criteria related to each of these levels are reproduced in Table 1.
TABLE 1: SIGNIFICANCE CRITERIA FROM NPPG IN ENGLAND: NOISE
Perception

Examples of Outcomes

Increasing Effect Level

Action

Not Noticeable

No Effect

No Observed Effect

No specific
measures
required

Noticeable and
Not Intrusive

Noise can be heard, but does not
cause any change in behaviour or
attitude. Can slightly affect the
acoustic character of the area but
not such that there is a perceived
change in the quality of life.

No Observed Adverse
Effect

No specific
measures
required

Lowest Observed Adverse
Effect Level

Noticeable and
Intrusive

Noise can be heard and causes
small changes in behaviour and/or
attitude, e.g. turning up volume of
television; speaking more loudly;
where there is no alternative
ventilation, having to close
windows for some of the time
because of the noise. Potential for
some reported sleep disturbance.
Affects the acoustic character of
the area such that there is a
perceived change in the quality of
life.

Mitigate
and
reduce to
a minimum

Observed Adverse Effect

Significant Observed
Adverse Effect Level

Noticeable and
Disruptive

The noise causes a material
change in behaviour and/or
attitude, e.g. avoiding certain
activities during periods of
intrusion; where there is no
alternative ventilation, having to
keep windows closed most of the
time because of the noise.
Potential for sleep disturbance
resulting in difficulty in getting to
sleep, premature awakening and
difficulty in getting back to sleep.
Quality of life diminished due to
change in acoustic character of
the area.

Significant Observed
Adverse Effect

Avoid

Noticeable and
Very Disruptive

Extensive and regular changes in
behaviour and/or an inability to
mitigate effect of noise leading to
psychological stress or
physiological effects, e.g. regular
sleep deprivation/awakening; loss
of appetite, significant, medically
definable harm, e.g. auditory and
non-auditory

Unacceptable Adverse
Effect

Prevent
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2.2.

Assessment Criteria

2.2.1.

BS4142:2014
BS4142:2014 sets out a method to assess the likely effect of sound from factories, industrial premises
or fixed installations and sources of an industrial nature in commercial premises, on people who
might be inside or outside a dwelling or premises used for residential purposes in the vicinity.
The procedure contained in BS4142:2014 for assessing the effect of sound on residential receptors
is to compare the measured or predicted sound level from the source in question, the LAeq,T ‘specific
sound level’, immediately outside the dwelling with the LA90,T background sound level.
Where the sound contains a tonality, impulsivity, intermittency and other sound characteristics, then
a correction depending on the grade of the aforementioned characteristics of the sound is added to
the specific sound level to obtain the LAr,Tr ‘rating sound level’. A correction to include the
consideration of a level of uncertainty in sound measurements, data and calculations can also be
applied when necessary.
BS4142:2014 states: “The significance of sound of an industrial and/or commercial nature depends

upon both the margin by which the rating level of the specific sound source exceeds the background
sound level and the context in which the sound occurs”. An estimation of the impact of the specific
sound can be obtained by the difference of the rating sound level and the background sound level
and considering the following:
•
•
•
•

“Typically, the greater this difference, the greater the magnitude of the impact.”
“A difference of around +10dB or more is likely to be an indication of a significant adverse
impact, depending on the context.”
“A difference of around +5dB is likely to be an indication of an adverse impact, depending
on the context.”
“The lower the rating level is relative to the measured background sound level, the less likely
it is that the specific sound source will have an adverse impact or a significant adverse
impact. Where the rating level does not exceed the background sound level, this is an
indication of the specific sound source having a low impact, depending on the context.”

During the daytime, the assessment is carried out over a reference time period of 1-hour. The periods
associated with day or night, for the purposes of the Standard, are considered to be 07.00 to 23.00
and 23.00 to 07.00, respectively.

2.2.2. Relative Change in Ambient Noise Level
In circumstances where a noise environment may be altered by addition or removal of a noise source,
considered to be largely anonymous or within the prevailing acoustic character of an area, for
example, changes to traffic quantum or patterns, it is normal to consider the relative change in
ambient noise level. The assessment, therefore, focuses primarily on this phenomenon.
The impact scale adopted in this assessment is shown in Table 3 below, which relates to established
human responses to noise.
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TABLE 2: IMPACT SCALE FOR COMPARISON OF FUTURE NOISE AGAINST EXISTING NOISE
Noise Level Change
dB(A)

Subjective Response

Significance

NPPG Context

0

No change

No impact

NOEL

0.1 – 2.9

Barely perceptible

Minor impact

NOAEL

3.0 – 5.9

Noticeable

Moderate impact

LOAEL

6.0 – 9.9

Up to a doubling or halving
of loudness

Substantial impact

SOAEL

10.0 or more

More than a doubling or
halving of loudness

Major impact

UAEL

The criteria above reflect the key benchmarks that relate to human perception of sound. A change
of 3 dB(A) is generally considered to be the smallest change in environmental noise that is
perceptible to the human ear. A 10 dB(A) change in noise represents a doubling or halving of the
noise level. The difference between the minimum perceptible change and the doubling or halving of
the noise level is split to provide greater definition to the assessment of changes in noise level.
It is considered that the criteria specified in Table 3 provide a good indication as to the likely
significance of changes in noise levels in this case and have been used to assess the impact of noise
from the proposed development.

2.2.3. Internal Noise Levels in Offices
BS 8233:20144 draws on the results of research and experience to provide information on achieving
internal acoustic environments appropriate to their functions. The guideline values provided are in
terms of an average (LAeq) level.
The standard advises that, for steady external noise sources, it is desirable for internal ambient noise
levels to not exceed the guidance values, as detailed below in Table 3.
TABLE 3: INDOOR AMBIENT NOISE LEVELS IN NON-DOMESTIC BUILDINGS WHEN THEY ARE UNOCCUPIED

4

Activity

Location

Design Range
LAeq,T - dB

Study and Work Requiring
Concentration

Staff/meeting room, training room

35 – 45

Executive office

35 - 40

British Standard 8233: 2014 Guidance on sound insulation and noise reduction for buildings. BSI
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2.2.4. Internal Noise Levels in Schools
BB935 provides mandatory comprehensive acoustic guidance for primary and secondary education
spaces. Performance standards for schools are detailed therein and give guidance on appropriate
internal ambient noise levels, outdoor ambient noise levels, levels of airborne and impact sound
insulation for internal partitions and suitable reverberant noise conditions for each area.
BB93 stipulates the maximum indoor ambient noise levels (IANL), LAeq,30mins, in unoccupied, critical
spaces should not exceed certain values, in order to provide clear communication of speech between
teacher and student and suitable study conditions.
The upper limits for the indoor ambient noise levels for this development are detailed below in Table
4.
TABLE 4: UPPER LIMIT FOR INDOOR AMBIENT NOISE LEVEL

Type of Room

Upper Limit for the Indoor Ambient Noise Level
LAeq,30mins dB

Class Bases

35

Open-plan Resource Area

40

Corridors/Cloaks/Atrium

45

WCs/Kitchens

50

Hall

35

5

Building Bulletin 93 (last updated December 2014): Acoustic design of schools – performance standards.
Department for Education
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3.

SITE DESCRIPTION

3.1.

Site and Surrounding Area
The Proposed Development is on a parcel of land on the western end of Meriton Street, St Philips,
Bristol.
The Proposed Development area can be seen in Figure 1, below, outlined in red.
The surrounding area comprises extensive commercial development, with an associated acoustic
environment influenced by commercial activities and road traffic noise, arising as a result of vehicles
both on local routes and on major through-routes, such as the A4320, to the east. The presence of
extensive rail infrastructure also gives rise to regular contributions from rail traffic.
The closest noise sensitive receptors (NSRs) to the site comprise The Meriton, located approximately
60 metres west-south-west of the site, which according to their website “provides outreach support

to young parents up to the end of key stage 5 so that they can attend schools and post 16 education
providers”; the St Philips in the Marsh Nursery School, located approximately 80 metres to the west
of the site; and the proposed residential-led student development at Silverthorne Lane (Application
Ref: 18/02640), located approximately 250 metres to the north of the site. Additionally, the western
façade of the Western Power Distribution facility, which accommodates windows to clerical office
space, is located some 35 metres to the east. Although the Silverthorne Lane development is still at
the pre-application stage, this site will eventually represent the closest residential receptor to the
site, so has been treated as noise-sensitive.
FIGURE 1: PROPOSED DEVELOPMENT SITE AND SURROUNDING AREA
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3.2.

Proposed Development Overview
Peaking Power Generation Plant are designed to cover potential energy shortages, supplying
electricity to the National Grid when necessary. As such, they have a short-term operational nature,
and they are more likely to operate during peak load hours only, when the demand for electricity is
higher, but they have potential to operate at any time.
Although such installations have the potential to operate at any time of the day or night, the mosttypical operational periods are the afternoon to early evening (post 15:30), with night-time
operations only being triggered under emergency or “lights out” scenarios. As such, night-time
operations are considered to be unlikely and atypical, but are not excluded.
The development proposals comprise three gas engine-driven electricity-generating sets. The
engines are proposed to be housed within purpose-built containers, as supplied by the manufacturer
and will be cooled by dedicated radiator sets, mounted on the ground.
An overview of the proposed site layout can be seen below in Figure 2.
FIGURE 2: PROPOSED DEVELOPMENT LAYOUT
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4.

MEASUREMENT METHODOLOGY

4.1.

General
The prevailing noise conditions in the area have been determined by an environmental noise survey
conducted during both daytime and night-time periods between Monday 22nd October and Tuesday
23rd October 2018.

4.2. Measurement Details
All noise measurements were undertaken by a consultant certified as competent in environmental
noise monitoring, and, in accordance with the principles of BS 74456.
All acoustic measurement equipment used during the noise survey conformed to Type 1 specification
of British Standard 616727. A full inventory of this equipment is shown in Table 5 below.
TABLE 5: INVENTORY OF SOUND MEASUREMENT EQUIPMENT
Measurement
Position

MP1 & MP2

Make, Model & Description

Serial Number

Svantek 955 Sound Level Meter

23676

Svantek SV 12L Preamplifier

25615

ACO 7052E Microphone

49543

Cirrus CR:515 Acoustic Calibrator

72886

The sound measurement equipment used during the survey was field calibrated at the start and end
of the measurement period. A UKAS accredited calibration laboratory has calibrated the field
calibrator used within the twelve months preceding the measurements. A drift of less than 0.2 dB in
the field calibration was found to have occurred on all sound level meters.
The weather conditions during the survey were conducive to noise measurement it being dry, with
very low wind speeds. The microphone was fitted with a protective windshield for the measurements,
which are described in Table 6, with an aerial photograph indicating their locations shown in Figure
3.
TABLE 6: MEASUREMENT POSITIONS DESCRIPTION

6
7

Measurement
Position

Description

MP1

An unattended daytime and night-time measurement of sound under free-field
conditions, at a height of 1.5 metres above local ground level, at the southern
edge of the proposed Silverthorne Lane residential development area. The
sound environment at this location was dominated by road traffic noise arising
from vehicles on Feeder Road to the south.

British Standard 7445: 2003: Description and measurement of environmental noise. BSI.
British Standard 61672: 2013: Electroacoustics. Sound level meters. Part 1 Specifications. BSI.
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A fully attended daytime snapshot measurement of sound under free-field
conditions, at a height of 1.5 metres above local ground level, adjacent to The
Meriton. The sound environment at this location was dominated by road traffic
noise arising from vehicles on the surrounding roads.

MP2

FIGURE 3: MEASUREMENT POSITIONS

The summarised results of the environmental noise measurements are presented in Table 7, with a
measured time history and statistical analyses presented under Appendix B.
TABLE 7: SUMMARY OF NOISE MEASUREMENT RESULTS
Measurement
Position
MP1
MP2

Period

Noise Level, dB
LAeq,T

LA90

LA10

LAmax

Daytime

63.9

59.0

66.3

77.6

Night-Time

59.6

44.0

61.5

74.8

Daytime

62.1

53.0

64.6

83.4
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5.

OPERATIONAL NOISE ASSESSMENT

5.1.

Noise Modelling

5.1.1.

Source Data
The A-weighted sound power levels associated with the Proposed Development have been provided
by the Applicant and can be seen below in Table 8.
TABLE 8: SOUND SOURCE DATA
Plant

Quantity

Sound Pressure Level

Distance from Source

Containerised GenSet

3

60.8 dB(A)

10.0m

Ground-Mounted
Radiator

3

62.0 dB(A)

10.0m

It should be noted that alternative genset or radiator units may ultimately be selected, but this
candidate plant selection has been assessed in order to demonstrate feasibility on the basis of a
reasonable, worst-case scenario.

5.1.2.

Calculation Process
Calculations were carried out using Cadna/A, which undertakes its calculations in accordance with
guidance given in ISO9613-1:1993 and ISO9613-2:1996.

5.1.3.

Sound Data Assumptions
Given that the land between proposed development and nearest receptors is largely hard, the
ground factor has been set to 0.2, within the calculation software.
It has been assumed that all processes will occur simultaneously, representing a worst-case scenario.

5.1.4.

Specific Sound Level Map
The sound map showing the specific sound level emissions from the Proposed Development can be
seen in Figure 4.
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FIGURE 4: SPECIFIC SOUND LEVEL MAP
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5.1.5.

Specific Sound Level Summary
A summary of the predicted specific sound levels at the NSRs, based on the sound map shown in
Figure 4 can be seen below in Table 9.
TABLE 9: PREDICTED SPECIFIC SOUND LEVEL SUMMARY
NSR

Specific Sound Level (dB)

1 – The Meriton

51.4

2 – Nursery School

49.6

3 – Silverthorne Lane

35.9

4 – Western Power Distribution

57.5

5.2. Assessment
5.2.1.

Rating Penalty Principle
Section 9 of BS4142:2014 describes how the rating sound level should be derived from the specific
sound level, by determining a rating penalty.
BS4142:2014 states:

“Certain acoustic features can increase the significance of impact over that expected from a basic
comparison between the specific sound level and the background sound level. Where such features
are present at the assessment location, add a character correction to the specific sound level to
obtain the rating level. This can be approached in three ways:
a) subjective method;
b) objective method for tonality;
c) reference method.”
Given that the Proposed Development is not operational, the subjective method has been adopted
to derive the rating sound level from the specific sound level. This is discussed in Section 9.2 of
BS4142:2014, which states:

“Where appropriate, establish a rating penalty for sound based on a subjective assessment of its
characteristics. This would also be appropriate where a new source cannot be measured because it
is only proposed at that time, but the characteristics of similar sources can subjectively be assessed.
Correct the specific sound level if a tone, impulse or other characteristics occurs, or is expected to
be present, for new or modified sound sources.”
BS4142:2014 defines four characteristics that should be considered when deriving a rating penalty,
namely; tonality; impulsivity; intermittency; and other sound characteristics, which are defined as:
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Tonality
A rating penalty of +2 dB is applicable for a tone which is “just perceptible”, +4 dB where a tone is
“clearly perceptible”, and +6 dB where a tone is “highly perceptible”.
Impulsivity
A rating penalty of +3 dB is applicable for impulsivity which is “just perceptible”, +6 dB where it is
“clearly perceptible”, and +9 dB where it is “highly perceptible”.
Other Sound Characteristics
BS4142:2014 states that where “the specific sound features characteristics that are neither tonal nor

impulsive, though otherwise are readily distance against the residual acoustic environment, a penalty
of +3 dB can be applied.”
Intermittency
BS4142:2014 states that when the “specific sound has identifiable on/off conditions, the specific

sound level ought to be representative of the time period of length equal to the reference time
interval which contains the greatest total amount of on time … if the intermittency is readily
distinctive against the residual acoustic environment, a penalty of +3 dB can be applied.”

5.2.2. Rating Penalty Assessment
Considering the content of Section 5.2.1, an assessment of the various sound sources associated with
the Proposed Development, in terms of whether any rating penalties are applicable, and has been
detailed in Table 10 below.
TABLE 10: RATING PENALTY ASSESSMENT
Source

Tonality

Impulsivity

Intermittency

Other Sound
Characteristics

Discussion
The gensets will operate as
demand requires, however,
once operating, do not cycle on
and off.

Gensets

0 dB

0 dB

0 dB

0 dB

Tonality will be imperceptible,
due to the large separation
distance between the source
and residential receptor, plus
the effects of the residual
acoustic environment in that
area.

In summary, a rating penalty of 0 dB has been included in the assessment.
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5.2.3. Uncertainty in Calculations
BS4142:2014 requires that the level of uncertainty in the measured data and associated calculations
is considered in the assessment. The Standard recommends that steps should be taken to reduce
the level of uncertainty.
Measurement Uncertainty
BS4142:2014 states that measurement uncertainty depends on a number of factors, including the
following, which are applicable to the Proposed Development:

“

…
b) the complexity and level of variability of the residual acoustic environment;
…
d) the location(s) selected for taking the measurements;
…
g) the measurement time intervals;
h) the range of times when the measurements have been taken;
i) the range of suitable weather conditions during which measurements have been taken;
...
k) the level of rounding of each measurement recorded; and
l) the instrumentation used.”

Each of the measurement uncertainty factors outlined above have been considered and discussed
in Table 11 below.
TABLE 11: MEASUREMENT UNCERTAINTY FACTORS
Measurement
Uncertainty
Factor Reference

Level of
Uncertainty

Discussion

b)

0 dB

Residual acoustic environment is relatively constant, hence no correction
for a complex residual acoustic environment.

d)

0 dB

Measuring at the closest affected receptor to the site has enabled the
determination of robust background sound levels.

g)

0 dB

Measurement time intervals were set in accordance with BS4142:2014,
hence no further correction needs to be made.

h)

0 dB

Measurements were undertaken over a continuous diurnal time period.

i)

0 dB

No periods of significant wind or precipitation were noted.

k)

0 dB

Measured values were rounded to 0.1 dB, therefore rounding would not
have had a significant impact on the overall typical background sound
levels.

l)

0 dB

The acoustic measurement equipment accorded with Type 1 specification
of British Standard 61672, and were deployed with appropriate wind
shields.

In summary, a correction of 0 dB has been included in the assessment, to account for measurement
uncertainty.
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Calculation Uncertainty
BS4142:2014 states that calculation uncertainty depends on a number of factors, including the
following, which are applicable to the Proposed Development:

“

…
b) uncertainty in the operation or sound emission characteristics of the specific sound source
and any assumed sound power levels;
c) uncertainty in the calculation method;
d) simplifying the real situation to “fit” the model (user influence on modelling); and
e) error in the calculation process.”

Each of the calculation uncertainty factors outlined above have been considered and discussed in
Table 12 below.
TABLE 12: CALCULATION UNCERTAINTY FACTORS
Calculation
Uncertainty
Factor Reference

Level of
Uncertainty

Discussion

b)

0 dB

Sound power levels for all plant are based on manufacturer data,
measured in accordance with BS EN ISO 3740 and BS EN ISO 3747,
hence no correction.

c)

0 dB

Calculations were undertaken in accordance with ISO 9613-2, which is
considered a “validated method” by BS4142:2014.

d)

0 dB

The real situation has not been simplified for the purposes of this
assessment.

e)

+1 dB

ISO 9613-2 indicates that there is a ±3 dB accuracy to the prediction
method, therefore, an uncertainty factor of +1 dB is considered
appropriate and proportional, given the separation distances involved.

In summary, a correction of +1 dB has been included in the assessment, to account for calculation
uncertainty.
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5.2.4. BS4142:2014 Assessment
The rating sound level, as calculated from the predicted specific sound level, has been assessed in
accordance with BS4142:2014, at the closest noise-sensitive residential receptor.
The BS4142:2014 assessment at NSR3; being the closest and most potentially affected residential
receptor, during the day and night time periods, can be seen in Table 13.
TABLE 13: BS4142:2014 ASSESSMENT AT NSR3
Results

Sound Level (dB)

Notes

Specific Sound Level

36

As shown in Table 9.

Rating Penalty

0

As discussed in Table 10.

Measurement Uncertainty

0

As discussed in Table 11.

Calculation Uncertainty

+1

As discussed in Table 12.

Rating Sound Level

37

-

Daytime Background Sound Level

59

As shown in Table 7.

Excess of Rating over Daytime
Background Sound Level

-22

Assessment indicates a “Low
Impact”.

Night Time Background Sound Level

44

As shown in Table 7.

Excess of Rating over Night Time
Background Sound Level

-7

Assessment indicates a “Low
Impact”.

5.2.5. Discussion and Operational Recommendations
The results set out in Table 13 identify that the operation of the scheme, as proposed, can occur
without adversely affecting the amenity of the closest residential receptors to the site.

5.2.6. Effect on the Ambient Sound Environment – Residential Receptors
The differential between the predicted specific noise levels at the closest residential receptor, when
compared to the measured daytime ambient LAeq,T levels in the area would ensure that no increase
in the prevailing ambient sound level would occur; thus ensuring that the development would be
categorised as No Observed Effect Level (NOEL), in this regard in the context of NPPG England
criteria.

5.2.7. Effect on the Ambient Sound Environment – Non-Residential Receptors
The results set out in Table 9 identify that moderate levels of noise are anticipated to be experienced
at the surrounding receptors when the plant is in operation; however, in the context of the character
of the area and the measured daytime ambient noise level of 62 dB(A), such levels will not engender
a significant change in noise exposure (less than 0.5 dB at The Meriton and less than 1.5 dB at Western
Power) or affect the acoustic suitability of The Meriton, Western Power Distribution’s offices, or the
St Philips in the Marsh Nursery School, for their operational purposes; taking account of noise
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attenuation across a partially open window and target internal noise criteria set out in BS8233:2014
for offices and BB93 for schools.
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6.

CONCLUSION
inacoustic has been commissioned to predict the impact of potential noise arising from a proposed
Peaking Power Generation Plant, on land within the trading estate area of St Philips, Bristol.
This technical noise assessment has been produced to accompany a variation to a Planning
Permission to Bristol City Council and is based upon environmental noise measurements undertaken
at the site and a subsequent 3-dimensional noise modelling exercise.
The assessment considers the potential noise generation from the plant associated with the
Proposed Development, with respect to existing sound levels in the area.
The assessment identifies that the Proposed Development will give rise to rating noise levels that
are below the measured background sound level at residential receptors in the area, thus giving rise
to a Low Impact.
The assessment also identifies that no significant change in ambient sound level any of the identified
receptor locations will be engendered as a result of the Proposed Development in its proposed and
assessed form and that the amenity of residential receptors and operational use of the nearest nonresidential receptors will not be compromised.
Consequently, the assessment demonstrates that the Proposed Development will give rise to noise
impacts that would be within the NOEL category of the NPPG England guidance.
Since the Proposed Development conforms to British Standard and National Planning Policy
requirements, it is recommended that noise should not be a considered constraint to the approval
of this Planning Application, subject to the operational restrictions set out in this report.
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7.

APPENDICES
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7.1.

Appendix A – Definition of Terms
Sound Pressure

Sound, or sound pressure, is a fluctuation in air pressure over the static
ambient pressure.

Sound Pressure
Level (Sound Level)

The sound level is the sound pressure relative to a standard reference
pressure of 20µPa (20x10-6 Pascals) on a decibel scale.

Decibel (dB)

A scale for comparing the ratios of two quantities, including sound
pressure and sound power. The difference in level between two sounds s1
and s2 is given by 20 log10 ( s1 / s2 ). The decibel can also be used to
measure absolute quantities by specifying a reference value that fixes
one point on the scale. For sound pressure, the reference value is 20µPa.

A-weighting, dB(A)

The unit of sound level, weighted according to the A-scale, which takes
into account the increased sensitivity of the human ear at some
frequencies.

Noise Level Indices

Noise levels usually fluctuate over time, so it is often necessary to
consider an average or statistical noise level. This can be done in several
ways, so a number of different noise indices have been defined,
according to how the averaging or statistics are carried out.

Leq,T

A noise level index called the equivalent continuous noise level over the
time period T. This is the level of a notional steady sound that would
contain the same amount of sound energy as the actual, possibly
fluctuating, sound that was recorded.

Lmax,T

A noise level index defined as the maximum noise level during the period
T. Lmax is sometimes used for the assessment of occasional loud noises,
which may have little effect on the overall Leq noise level but will still
affect the noise environment. Unless described otherwise, it is measured
using the 'fast' sound level meter response.

L90,T

A noise level index. The noise level exceeded for 90% of the time over the
period T. L90 can be considered to be the "average minimum" noise level
and is often used to describe the background noise.

L10,T

A noise level index. The noise level exceeded for 10% of the time over the
period T. L10 can be considered to be the "average maximum" noise level.
Generally used to describe road traffic noise.

Free-Field

Far from the presence of sound reflecting objects (except the ground),
usually taken to mean at least 3.5m

Facade

At a distance of 1m in front of a large sound reflecting object such as a
building façade.

Fast Time
Weighting

An averaging time used in sound level meters. Defined in BS 5969.
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In order to assist the understanding of acoustic terminology and the relative change in noise, the
following background information is provided.
The human ear can detect a very wide range of pressure fluctuations, which are perceived as sound.
In order to express these fluctuations in a manageable way, a logarithmic scale called the decibel, or
dB scale is used. The decibel scale typically ranges from 0 dB (the threshold of hearing) to over 120
dB. An indication of the range of sound levels commonly found in the environment is given in the
following table.
TABLE 14: TYPICAL SOUND LEVELS FOUND IN THE ENVIRONMENT
Sound Level

Location

0dB(A)

Threshold of hearing

20 to 30dB(A)

Quiet bedroom at night

30 to 40dB(A)

Living room during the day

40 to 50dB(A)

Typical office

50 to 60dB(A)

Inside a car

60 to 70dB(A)

Typical high street

70 to 90dB(A)

Inside factory

100 to 110dB(A)

Burglar alarm at 1m away

110 to 130dB(A)

Jet aircraft on take off

140dB(A)

Threshold of Pain

The ear is less sensitive to some frequencies than to others. The A-weighting scale is used to
approximate the frequency response of the ear. Levels weighted using this scale are commonly
identified by the notation dB(A).
In accordance with logarithmic addition, combining two sources with equal noise levels would result
in an increase of 3 dB(A) in the noise level from a single source.
A change of 3 dB(A) is generally regarded as the smallest change in broadband continuous noise
which the human ear can detect (although in certain controlled circumstances a change of 1 dB(A)
is just perceptible). Therefore, a 2 dB(A) increase would not be normally be perceptible. A 10 dB(A)
increase in noise represents a subjective doubling of loudness.
A noise impact on a community is deemed to occur when a new noise is introduced that is out of
character with the area, or when a significant increase above the pre-existing ambient noise level
occurs.
For levels of noise that vary with time, it is necessary to employ a statistical index that allows for this
variation. These statistical indices are expressed as the sound level that is exceeded for a percentage
of the time period of interest. In the UK, traffic noise is measured as the LA10, the noise level exceeded
for 10% of the measurement period. The LA90 is the level exceeded for 90% of the time and has been
adopted to represent the background noise level in the absence of discrete events. An alternative
way of assessing the time varying noise levels is to use the equivalent continuous sound level, LAeq.
This is a notional steady level that would, over a given period of time, deliver the same sound energy
as the actual fluctuating sound.
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To put these quantities into context, where a receiver is predominantly affected by continuous flows
of road traffic, a doubling or halving of the flows would result in a just perceptible change of 3 dB,
while an increase of more than 25%, or a decrease of more than 20%, in traffic flows represent
changes of 1 dB in traffic noise levels (assuming no alteration in the mix of traffic or flow speeds).
Note that the time constant and the period of the noise measurement should be specified. For
example, BS 4142 specifies background noise measurement periods of 1 hour during the day and 15
minutes during the night. The noise levels are commonly symbolised as LA90,1hour dB and LA90,15mins dB.
The noise measurement should be recorded using a ‘FAST’ time response equivalent to 0.125 ms.
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7.2.

Appendix B – Full Measurement Results
FIGURE 5: MEASURED TIME HISTORY – MP1

FIGURE 6: STATISTICAL ANALYSIS OF LA90 BACKGROUND – DAYTIME - MP1
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FIGURE 7: STATISTICAL ANALYSIS OF LA90 BACKGROUND – NIGHT-TIME – MP1
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