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1. Introduction
Net Zero Teesside Power Limited (‘NZT’) submitted an Environmental Permit application for a proposed
Low Carbon Electricity Generating Station (‘Proposed Installation’) (EPR/PP3501LR) in October 2021.
On 15th March 2022 the Environment Agency (‘EA’) issued a Request for Information, to assist in their
Duly Making process for the Environmental Permit application.

This report details specific responses to the Request for Information questions raised by the EA.

2. Request for Information Responses
The specific points raised in the Request for Information are detailed in this section (in bold italic type),
with responses provided below each point.

Point 1:

Amend your application to include the HP Compressor station as a Directly Associated
Activity and provide the information required by the Application forms for this activity as
you have done for the rest of the application. Or if the HP Compressor is to be operated
by a separate legal entity provide confirmation that they have submitted an application for
this activity.

The HP Compressor site will be operated by a different entity to the Proposed Installation, Net Zero
North Sea Storage Limited, and therefore a separate Environmental Permit application is required for
this Directly Associated Activity.  AECOM Limited will prepare and submit this application with a view to
submitting it by the end of May 2022, and it is understood that the Environmental Permit for the
Proposed Installation cannot be Duly Made until the HP Compressor site application is also Duly Made.
It was noted that during the Project meeting held with the EA on 30th March 2022 that in order to ensure
minimum delay in the permitting process, the HP Compressor site application will be allocated to Peter
Kelly.

Point 2:

Provide a quantitative risk assessment of emissions to water and/ or sewer.  This should
identify if there are any hazardous pollutants or sanitary pollutants in the discharge(s) and
their impact.

At the time the Environmental Permit application was made, there was uncertainty as to whether
process effluents would be treated onsite (through appropriate effluent treatment plant) or whether they
would be sent to the Northumbrian Water Bran Sands Treatment Works.  There is now further clarity on
the different process effluent streams, their potential contaminants and the treatment methods to be
employed.  These are detailed in Table 2-1.

Table 2-1: Wastewater Streams Generated and Proposed Treatment

Wastewater Stream Potential
Contaminants

Proposed Disposal/ Treatment Method

Clean Surface Water None Coarse filtered and discharged to Release
Point W1.

Potentially Contaminated
Surface Water (from parts of site
where there is no amine
storage/ usage)

Oils Oil-water separator followed by chemical
treatment for pH control, followed by
retention prior to draining to Release Point
W1.
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Wastewater Stream Potential
Contaminants

Proposed Disposal/ Treatment Method

Potentially Contaminated
Surface Water (from parts of site
where there is amine storage/
usage)

Oils/ amine If possible, this will be reused within the
process, however if not possible, on-site
treatment may be required.

If during FEED this is determined not to be
the case, a Permit variation will be
submitted to include the treatment and
release of this wastewater to Release
Point W1.

Process water from the Capture
plant Direct Contact Cooler
(DCC)

Ammonia Treatment proposed at the NWL Brans
Sands Treatment Works.

Process water from CO2

compression and dehydration
Weak carbonic acid If possible, this will be reused within the

process, which will be determined through
the FEED process.

If during FEED this is determined not to be
the case, a Permit variation will be
submitted to include the treatment and
release of this wastewater to Release
Point W1

Blowdown from the cooling
towers

Only the
concentration up of
chemicals within the
feed water

Chemical dosing for pH control, if required,
followed by retention prior to discharge to
Release Point W1.

Blowdown from the steam boiler None Chemical dosing for pH control, followed
by retention prior to discharge to Release
Point W1.

The preferred option for the DCC process water is for treatment at Bran Sands.  As such, it is requested
that the Environmental Permit determination process proceeds on that basis.  Blowdown from the
cooling towers and steam boiler is proposed to be pH controlled, if required, on site and then discharged
to W1.  This is subject to change following FEED, however any change to this will be subject to a
subsequent Permit variation.

Relevant Representations made by the EA and Natural England during the Development Consent Order
(DCO) process have identified the need for detailed modelling of the proposed treated discharges from
the Bran Sands Treatment Works resulting from the Proposed Installation and also the discharge of
cooling water and steam boiler blowdown and surface water into Tees Bay.  Discussions to clarify the
requirements for this modelling are still ongoing between the relevant parties and it is envisaged that
this work will be carried out by AECOM during May 2022, to provide responses to the Relevant
Representations within the required DCO timescales.

It is therefore proposed that the detailed modelling report is provided to the National Permitting Team
(and directly to Peter Kelly) once completed, as in AECOM’s experience the H1 screening assessment
methodology is rarely adequate for discharges into Coastal/ Estuary Waters, and would be likely to
identify the need for detailed modelling in any case.  The modelling will provide more detailed
information on the impacts from the discharges from the Proposed Installation and is therefore
considered to be more appropriate than carrying out a H1 screening assessment.

Point 3:
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Provide further details of the proposed effluent treatment activity to treat process effluent
prior to discharge to the Tees.  Provide details of the plant’s technology, layout, capacity,
associated pollution prevention measures and an assessment of BAT.

As stated in the response to Point 2, the preferred option for the DCC wastewater treatment is at the
Northumbrian Water Bran Sands Treatment Works, and the Environmental Permit application
determination should proceed on that basis.  Only onsite treatment (pH correction) is proposed for
blowdown wastewaters, and therefore no detail is required on treatment plant technology and capacity.

However, should treatment at Bran Sands become unavailable in the future, treatment of the DCC
wastewater will be required as part of the Proposed Installation.  In this event, it is recognised that an
Environmental Permit Variation application would be required to add the onsite treatment plant activity
to the Environmental Permit.

Point 4:

With reference to the Dissolved Air Flotation (DAF) Plant proposed for the treatment of
oily water, provide details of the plant’s capacity, layout, associated pollution prevention
measures and an assessment of BAT.

At the time the Environmental Permit application was made, it was proposed that surface run-off within
the process equipment areas will be collected in a dedicated ‘potentially contaminated surface water’
(PCSW) drainage system, draining to a PCSW balancing pond, which will feed into an oily water
treatment system which consisted of a biological Dissolved Air Flotation (DAF) plant.

However, it is now proposed that PCSW would drain via appropriately sized oily water interceptors, prior
to the Outfall retention point and, following monitoring, discharge to the River Tees outfall at Release
Point W1 with the uncontaminated surface water.

Point 5:

With reference to abnormal CO2 venting (referred to as release point A5) as described in
the supporting document, provide a quantitative risk assessment of the proposed
emission.

At the time of writing the Environmental Permit application, it was envisaged that there may be a
requirement to vent CO2 during start-up operations, for periods of less than one hour.  This would be as
a result of potential excursions in pressure, oxygen and trace components within the CO2 that would
prevent it from meeting the pipeline specification.  It was also considered that there may be potential
for trace solvent carryover within this release.  During FEED design the quantity of CO2 requiring venting
will be minimised to be ALARP.

At this stage of the design, it is anticipated that the CO2 would either be vented from the Absorber, or
that an additional local vent would be required.  An additional vent in the vicinity of the low-pressure
compression plant may also be required, although this will be confirmed through FEED.

As the design has progressed, it is the long-term aim of the project that any CO2 that cannot be
immediately fed forward to the HP compressor site will be recycled back into the Capture Plant to
minimise the requirement for venting, however during commissioning and early operation, this may not
be possible.

The specification on the amine concentration in the CO2 is <5ppm.  If required, a coalescer filter will be
provided to remove amine from the CO2.  The collected amine would be reused in the Capture Plant, if
possible, and if not, it would go for off-site disposal with any other waste amine.

For the purpose of providing a quantitative risk assessment for this response, it has been assumed that
the CO2 would be vented from a pipe running up the side of the Absorber stack.  The risk assessment
is provided in Section 3 of this report.

Point 6:

With reference to the auxiliary boiler (referred to as release point A3) and emergency
diesel generator (release point A4) proposed in the application, provide further details of
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your proposals including the size of the combustion units (MWth), predicted hours of
operation/ annum, stack size and associated pollution prevention measures.  Also provide
a quantitative risk assessment of the proposed emissions to air.

Auxiliary Boilers

The auxiliary boiler referred to the Environmental Permit application will provide fuel gas heating and
potentially heating in the infrequent event that the Capture plant starts before the CCGT and there is
no steam in the system to provide this heating.  After CCGT shut down, the auxiliary boiler may also be
required to provide heating to continue regenerating the amine, until complete.  Run times for the
auxiliary boiler are likely to be 10 – 30 mins per start, of which the Permit application indicated could be
between 80 – 200 per year.  This would therefore equate to up to 100 hours of operation for the auxiliary
boiler per year.

It is now considered likely that the auxiliary boiler will be an electrically powered stand-by reboiler, with
no emissions to air, although if this is not possible a gas-fired unit of approximately 3.5MW thermal input
will be required.  As such, a H1 assessment of emissions from an indicative auxiliary boiler have been
included in Section 3 of this report.

As the total operating hours of the auxiliary boiler would be less than 500 hours per year they would be
exempt from the MCP emission limit values, as required by the Environmental Permitting (England and
Wales) Regulations 2016 (as amended).  However, modern gas fired-boiler plant is capable of meeting
the emission limits, and therefore for the purpose of assessment, it has been assumed MCP emission
limits will be met.

Emergency Diesel Generators

Emergency power to the Proposed Installation would be required in the event of an electrical power cut
for; Heating, Ventilation and Air Conditioning (HVAC), telecoms, emergency lighting and plant control
systems and for recharging the Uninterruptible Power Supply (UPS) battery.

Electrical power will be provided to the Proposed Installation via the hierarchy of:

1. Proposed Development’s CCGT;

2. National Grid electrical connection through Tod Point;

3. South Tees Development Corporation (STDC) site power;

4. Proposed Development’s emergency diesel generators.

The emergency diesel generators detailed in the Environmental Permit application are therefore the
last resort in the event of a power loss at the Proposed Installation, and subsequently are very unlikely
to ever be required for their intended purpose.

The emergency diesel generators will comprise two or three generators of <6MW thermal input each
(i.e. 12 – 18 MWth in total).  In order to ensure that the emergency generators remain fit for purpose,
they will undergo routine testing, likely to comprise of less than one hour of operation per month, per
generator.  A total maximum of 36 hours of operation per year would therefore be required if three
generators are installed.

As they are emergency generators with annual operations of less than 50 hours per year, they would
be exempt from Emission Limit Values imposed through the Environmental Permitting (England and
Wales) Regulations 2016 (as amended) Specified Generator requirements, and as they would operate
for less than 500 hours per year they would be exempt from the MCP emission limit values.

The type of generator is yet to be confirmed, however an indicative quantitative risk assessment of
emissions to air from appropriate diesel generator plant has been carried out for the emergency diesel
generators, and is provided in Section 3 of this report.
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3. Quantitative Risk Assessment of Emissions to Air

3.1 H1 Air Assessment Methodology
According to the EA’s Risk Assessment Guidance, it is possible to screen out ‘insignificant’ emissions
and those emissions where further assessment is not required, based on the National Air Quality
Standard (AQS) objectives for each pollutant.

Screening of the emissions is achieved by applying the simplified dispersion factors contained within
the EA’s H1 Access database tool to the emissions from a stack.  These dispersion factors are applied,
based on the effective stack height of each emission source and are used to estimate the ground level
concentration per unit release of pollutant.

The effective stack height of the Absorber has been calculated to be 58m (height of the Absorber stack
(115m) minus the height of the Absorber column (80m) multiplied by 1.66, as detailed in the EA’s Risk
Assessment methodology).

The effective stack height for the auxiliary boiler and the emergency diesel generators has been
assumed to be zero metres, as defined in the EA’s Risk Assessment methodology, which states that
where stacks are less than three metres above the height of the building they are located, the effective
stack height is zero.  It is considered that the auxiliary boiler and the emergency diesel generators will
be located within the vicinity of buildings that are higher than any stacks installed, and therefore for the
purpose of the H1 assessment, the stack height has been assumed to be zero.

In order to determine the significance of the emissions from the CO2 venting, auxiliary boilers and the
emergency generators to air, the EA’s Risk Assessment Methodology details NAQS objectives for
numerous pollutant species that can be released from process activities; with separate Critical Levels 
in place for NOx impacts at ecological sites.  The potential amine emission has been assessed as a
result of the CO2 venting and the pollutant species that have been assessed for the auxiliary boiler and
generators include:

 Nitrogen oxides (NOx); 

 Carbon monoxide (CO); and

 Particulates (PM10) – (emergency diesel generators only).

Emissions of sulphur dioxide have not been assessed, as it is considered that low sulphur diesel fuel
will ensure that the impacts of these emissions are below the NAQS objectives.

The NAQS objectives and Critical Levels are referred to as Environment Assessment Levels (EALs)
within the H1 methodology and screening tool (and therefore throughout the remainder of this section).
The EALs relevant to the assessment are shown in Table 3-1.

Table 3-1: EALs Relevant to the Assessment
Pollutant EAL (µg/m3) Averaging Period Not to be Exceeded More Than

Nitrogen dioxide
(NO2)

40 Annual Not applicable

200 1-hour 18 times per year (i.e. 99.79th percentile of
hourly results)

Oxides of Nitrogen
(NOx)

30 Annual Not applicable
75 24-hour 100th percentile

Particulate matter
(PM10)

40 Annual Not applicable

50 24-hour 35 times per year (i.e. 90.4th percentile of
daily results)

Particulate matter
(PM2.5) 20* Annual Not applicable

Carbon monoxide
(CO)

30,000 1-hour Not applicable
10,000 8-hour (running mean) Not applicable

MEA
100 24-hour 100th percentile
400 1-hour 100th percentile
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The predicted ground-level PCs calculated within the H1 tool have been compared against the relevant
EALs, to determine the significance of the long-term and short-term impacts from the assessed
emission sources.  The significance of impacts has been assessed following the EA’s Risk Assessment
guidance criteria as summarised below.

3.1.1 First Stage of Screening of Emissions
The total Process Contribution (PC) is defined as having an ‘insignificant’ impact where:

 PC <= 1% of the EAL for long term releases; and

 PC <= 10% of the EAL for short term releases.

3.1.2 Second Stage of Screening of Emissions
For those PCs not screened as ‘insignificant’ at the first stage of screening, an estimate of the predicted
environmental concentration (PEC) is made, by adding the PC to an appropriate estimate of the
background concentration, where the short-term background concentration is assumed to be
represented by twice the annual mean background concentration.  The PEC can then be compared
with the appropriate EAL to determine whether the emission could result in exceedance of an EAL.

The PEC is defined as having an ‘insignificant’ impact where:

 PEC < 70% of the EAL for long term releases; and

 PC < 20% of the short-term EAL minus twice the long-term BC for short term releases.

3.2 H1 Assessment Inputs

3.2.1 CO2 Venting
The emission concentration of amines from the CO2 venting have been assumed to be at the 5ppm
CO2 specification as MEA (13.6mg/m3).  The flow rate has been assumed to be 3.4% of the total airflow
from the absorber (i.e. the CO2 content of the flue gas).  This equates to a flow rate of 29m3/s (i.e.,
848m3/s x 3.4%).

It is envisaged that CO2 venting would occur for periods of less than one hour at a time, and therefore
only short-term emissions have been assessed.

3.2.2 Auxiliary Boiler
The emission concentration data used in the H1 screening assessment is based on typical emissions
data for 3.5MWth boiler plant.  It has been assumed that the NOx emission limit for MCP plant of
100mg/Nm3 is met.

Short-term Impacts
Short-term impacts have been based on assuming continuous operation throughout the year, even
though actual run times will only be short (up to 30 minutes).

Long-term Impacts
Long-term impacts have been based on 30 minutes of operation for the up to 200 start-ups envisaged
per year, i.e. a maximum of 100 hours of operation per year.  For the purpose of the H1 assessment,
the annual average concentration has been factored to take account of the maximum 100 hours
operation per year.

The emissions included in the assessment are shown in Table 3-3.

Table 3-2: Emissions Data for the Auxiliary Boiler
Scenario Effective

Stack
Height

(m)

Stack
Diameter

(m)

Flow
Rate

(Am3/s)
Temp
(°C)

O2
Content

(%)

H2O
Content

(%)

Flow
Rate

(Nm3/s) 1
Substance Concn

(mg/m3)
Release

Rate
(g/s)

Short-term 0 0.6 4.7 100 3.5 10 3.0 Oxides of
nitrogen 100 0.3
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Scenario Effective
Stack
Height

(m)

Stack
Diameter

(m)

Flow
Rate

(Am3/s)
Temp
(°C)

O2
Content

(%)

H2O
Content

(%)

Flow
Rate

(Nm3/s) 1
Substance Concn

(mg/m3)
Release

Rate
(g/s)

Carbon
monoxide 100 0.3

Long-term
2 0 0.6 4.7 100 3.5 10

Oxides of
nitrogen 100 0.0034

Carbon
monoxide 100 0.0034

1 Corrected to 3% O2. 2 Release rate factored for 100 hours of operation per year.

3.2.3 Emergency Diesel Generators
The emission concentration data used in the H1 screening assessment is based on typical emissions
data for 6MWth diesel generators.  As there is no requirement to meet the emission limit values for MCP
or Specified Generator Plant, it has been assumed that the emission will be accordance with TA Luft
1986 (also referred to as TA Luft 2g), in accordance with the EA’s guidance on emergency generators
for data centres1.

The emissions included in the assessment are shown in Table 3-3.

The scenarios assessed for the emergency generators are:

Short-term Impacts
Short-term impacts have been based on one generator operating at a time and assuming continuous
operation throughout the year, even though routine testing will only be carried out for one hour per
month.  The generators will not be tested concurrently to minimise the environmental impacts
associated with testing.

Long-term Impacts
Long-term impacts have been based on one hour of operation per month for up to three generators i.e.
a maximum of 36 hours of operation per year.  For the purpose of the H1 assessment, the annual
average concentration has been factored to take account of the maximum 36 hours operation per year.

Table 3-3: Emissions Data for the Emergency Diesel Generators (per Generator)
Scenario Effective

Stack
Height

(m)

Stack
Diameter

(m)

Flow
Rate

(Am3/s)
Temp
(°C)

O2
Content

(%)

H2O
Content

(%)

Flow
Rate

(Nm3/s) 1

Substance Concn

(mg/m3)
Release

Rate
(g/s)

Short-term 0 0.65 7.8 500 12.1 10 3.7

Oxides of
nitrogen 742 2.8

Carbon
monoxide 241 0.89

Particulates 48 0.18

Long-term
2 0 0.65 7.8 500 12.1 10 3.7

Oxides of
nitrogen 742 0.0038

Carbon
monoxide 241 0.0012

Particulates 48 0.0002
1 Corrected to 15% O2. 2 Release rate factored for 12 hours of operation per year.

3.3 H1 Assessment Results
The completed H1 Access electronic database is included in Appendix A.  A summary of the results is
provided in Table 3-4 and Table 3-5.

1 https://consult.environment-agency.gov.uk/psc/cr0-4td-digital-realty-uk-
limited/supporting_documents/Data%20Centre%20FAQ.pdf

https://consult.environment-agency.gov.uk/psc/cr0-4td-digital-realty-uk-limited/supporting_documents/Data%20Centre%20FAQ.pdf
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Table 3-4: H1 Assessment Results – 1st Stage of Screening

Substance Long
Term
NAQS
(µg/m3)

Short
Term
NAQS
(µg/m3)

Long Term Short Term

PC
(µg/m3)

% PC of
NAQS

>1%
of
NAQS

PC
(µg/m3)

% PC of
NAQS

>1% of
NAQS

Nitrogen dioxide
(human health) 40 200 1.53 3.8% Yes 4,176 2,088 Yes

Oxides of nitrogen
(NOx) (ecological
receptors)

30 75 2.19 7.3% Yes 11,157 14,876 Yes

Carbon monoxide - 10,000 - - - 4,664 47% Yes

Particulate (PM10) 40 50 0.11 0.3% No 695 1,390% Yes

MEA 100 400 - - - 9.81 2.5% No

It can be seen from Table 3-4 that only long-term impacts of PM10 and short-term impacts of MEA can
be screened out from requiring further assessment as being ‘insignificant’ at the first stage of screening.
All other impacts have been carried through to the second stage of screening.

The background concentrations of NO2 and PM10 have been derived from the Defra background maps,
produced for this purpose 2 for the location of the Proposed Installation (NGR 456500, 525500).  The
results of the second stage of screening are shown in Table 3-5.

Table 3-5: H1 Assessment Results – 2nd Stage of Screening

Substance
Backg’
d Concn

(µg/m3)

Long Term Short Term

PC
(µg/m3)

PEC
(µg/m3)

%
PEC
of

NAQS

>70%
of

NAQS
PC

(µg/m3)

% PC of
headroom
(NAQS –
Backg’d)

>20% PC
of

headroom

Nitrogen dioxide
(human health) 14.7 1.53 16.3 41 No 4,176 2,448 Yes

Oxides of nitrogen
(NOx) (ecological
receptors)

19.4 2.19 20.7 72 Yes 11,157 30,821 Yes

Carbon
monoxide 110.9 - - - - 4,664 47.7 Yes

Particulate (PM10) 10.2 - - - - 695 2,349 Yes

Table 3-5 shows that the long-term impacts of NO2 can be screened as not requiring any further
assessment at the second stage.  NOx is only slightly over the screening threshold at 72% compared
to the threshold of 70%, and therefore considering the conservative nature of the H1 tool, it is considered
unlikely that this impact would be significant.

The short-term impacts for all pollutant species are over the 20% threshold, and therefore would require
further assessment in order to demonstrate that the impacts at receptors are not significant.

It should be noted that the H1 assessment is very conservative in the assumptions applied.  It predicts
the maximum ground level concentration, which may not be in a location where there is relevant
exposure.  It also takes no consideration of the temperature of the release, which for diesel generators
is likely to be in the region of 500°C, and therefore provide significant thermal buoyancy to aid
dispersion.

2 https://uk-air.defra.gov.uk/data/laqm-background-home
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Given the current uncertainty in the actual requirement for a gas-fired auxiliary boiler at all, the actual
size and number of diesel generators required for the Proposed Installation, the emission
concentrations of the diesel generators and the location of both the boiler and generators within the
site, there would be limited benefit in carrying out a detailed dispersion modelling exercise at this time.
It is therefore proposed that when the requirement for a gas-fired boiler is confirmed, and further detail
is available on the required diesel generators, detailed dispersion modelling is carried out in order to
determine suitable stack heights for the equipment to ensure that the short-term impacts of the
emissions can be considered to be ‘insignificant’ in accordance with the EA’s guidance at relevant
receptor locations.
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Appendix A – H1 Assessment
Electronic File



Net Zero Teesside Power Limited
 Project number: 60675797

Prepared for:  Net Zero Teesside Power Limited AECOM
11

aecom.com


	1. Introduction
	2. Request for Information Responses
	3. Quantitative Risk Assessment of Emissions to Air
	3.1 H1 Air Assessment Methodology
	3.1.1 First Stage of Screening of Emissions
	3.1.2 Second Stage of Screening of Emissions

	3.2 H1 Assessment Inputs
	3.2.2 Auxiliary Boiler
	3.2.3 Emergency Diesel Generators

	3.3 H1 Assessment Results

	Appendix A – H1 Assessment

