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1. Non-Technical Summary
This document has been prepared by AECOM Limited (‘AECOM’) on behalf of Net Zero North Sea
Storage Limited (‘NZNS Storage’), referred to as ‘the Operator’, in support of a Directly Associated
Activity application for the High Pressure (HP) Compressor Station (‘Proposed Site’), which forms part
of the proposed Net Zero Teesside (NZT) Carbon Capture, Utilisation and Storage (‘CCUS’) project, to
be located in Redcar, Teesside.

The Proposed Site will receive carbon dioxide (CO2) from the CO2 gathering network fed by a cluster
of local industries on Teesside (the ‘Teesside Cluster’) to compress the CO2 and enable the onward
transportation of the CO2 to offshore permanent storage beneath the North Sea.

The Proposed Site will be adjacent to the Low Carbon Electricity Generating Station, to be operated by
Net Zero Teesside Power Limited (‘NZT Power’) under an Environmental Permit (reference: PP3501LR)
as required by the Environmental Permitting (England and Wales) Regulations 2016 (as amended) (‘the
EP Regulations’).  In the early stages of the development of the Teesside Cluster, the Generating Station
will be the main user of the Proposed Site and as such, the Proposed Site will operate as a Directly
Associated Activity (DAA) to the Low Carbon Electricity Generating Station, on land adjacent to its
Installation Boundary.

The HP Compressor Station will comprise a compression train (booster station), plant flow metering
system, the export pipeline (onshore/ offshore) and the offshore manifold up to the upstream of the
choke valve.  The HP Compressors are anticipated to operate in a 3 x 50% configuration (two operating
units and one standby) with capacity of 2 million tonnes per annum (MTPA), per compressor.

There will be no routine operational point source emissions to air from the HP Compressor Station,
however there is likely to be periodic venting of CO2 and nitrogen.  A H1 screening assessment has
demonstrated that the impacts from venting activities are likely to be insignificant.

The operations at the Proposed Site will not result in the generation of any process effluent.  Therefore,
there will be no process emissions to controlled waters, with only uncontaminated surface water
drainage being released into the Tees Bay outfall.
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2. Introduction

2.1 Project Summary
This document has been prepared by AECOM Limited (‘AECOM’) on behalf of Net Zero North Sea
Storage Limited (‘NZNS Storage’), referred to as ‘the Operator’, in support of a Directly Associated
Activity application for the High Pressure (HP) Compressor Station (‘Proposed Site’), which forms part
of the proposed Net Zero Teesside (NZT) Carbon Capture, Utilisation and Storage (‘CCUS’) project, to
be located in Redcar, Teesside.  The Site location is shown in Appendix A, Figure 1.

The Proposed Site will receive carbon dioxide (CO2) from the CO2 gathering network fed by a cluster
of local industries on Teesside (the ‘Teesside Cluster’) to compress the CO2 and enable the onward
transportation of the CO2 to offshore permanent storage beneath the North Sea.

In addition, adjacent to the Proposed Site will be the Low Carbon Electricity Generating Station, to be
operated by Net Zero Teesside Power Limited (‘NZT Power’) under an Environmental Permit (reference:
PP3501LR) as required by the Environmental Permitting (England and Wales) Regulations 2016 (as
amended) (‘the EP Regulations’).  An Environmental Permit application has been made to the
Environment Agency for this Installation in October 2021.

In the early stages of the development of the Teesside Cluster, the adjacent Low Carbon Electricity
Generating Station will be the main user of the Proposed Site and will help to stabilise both its operation,
and the onward CO2 transportation system, until the wider CO2 gathering network has grown.  As such,
the Proposed Site will operate as a Directly Associated Activity (DAA) to the Low Carbon Electricity
Generating Station, on land adjacent to its Installation Boundary.

NZNS Storage will be responsible for the construction, operation and decommissioning of the
equipment required for the on-site high-pressure compression of CO2 from the Teesside Cluster, as well
as the CO2 gathering network and the onshore section of the CO2 transport/ export pipeline.

2.2 The Proposed Site
The Proposed Site will be the collection point for CO2 from the low-pressure CO2 gathering network,
including CO2 from the adjacent Low Carbon Electricity Generating Station.

The HP Compressor Station will consist of inlet metering and compression facilities to increase the
incoming pressure of around 15 barg to a pressure of between 120 – 160 barg (‘dense phase’) prior to
introduction into the CO2 Export Pipeline.

The compression activity itself does not fall under Schedule 1 of the EP Regulations and therefore does
not constitute a listed activity.  The Proposed Site will therefore be operated as a DAA to the Low Carbon
Electricity Generating Station.

The activities to be undertaken at the Proposed Site are listed below in Table 2-1 should be read in
conjunction with Table 2.1 of the Environmental Permit application for the Low Carbon Electricity
Generating Station (EPR/PP3501LR/A001, document reference: 60559231-ACM-PM-RP-EN-001-A).

Table 2-1: Activities to be undertaken at the Proposed Site

Activity
Ref

Schedule 1 – Part
2 Reference

Description of
Activity

Limits of Specified Activity

A1 Directly Associated
Activity

Operation of a high-
pressure compression
train

From receipt of CO2 from the Teesside emitters to
the discharge of compressed CO2 to the export
pipeline transporting compressed CO2 to the
storage reservoir.

The HP Compressor Station will comprise a compression train (booster station), plant flow metering
system, the export pipeline (onshore/ offshore) and the offshore manifold up to the upstream of the
choke valve.  The HP Compressors are anticipated to operate in a 3 x 50% configuration (two operating
units and one standby) with capacity of 2 million tonnes per annum (MTPA), per compressor.



Net Zero Teesside Project

Prepared for:  Net Zero North Sea Storage Limited AECOM
3

A flow diagram showing the typical operational flow of the Proposed Site is shown below in Plate 1.

Plate 1: Typical Flow Diagram for the Proposed Site

3. Environmental Setting and Site Condition Report Summary

3.1 Proposed Site Setting
The Proposed Site will be located on land previously within the Redcar steelworks site, adjacent to the
northern site boundary of the Low Carbon Electricity Generating Station.  The land was used for iron
and steel manufacture, together with associated ancillary development.  The former steelworks shut in
October 2015 and the site currently comprises large-scale redundant plant and buildings (such as the
raw materials handling facility, the sinter plant and extensive conveyor systems), with large open land
areas that were previously utilised for raw materials storage and processing.  Prior to construction of
the Proposed Site, the land will be levelled and appropriately remediated.

Figure 2 (Appendix A) shows the Proposed Site boundary within the immediate setting:

 To the west of the Proposed Site, there is large industrial plant and equipment from the former iron-
making plant within the Redcar steelworks.  The operational Redcar Bulk Terminal is beyond, on
the south bank of the River Tees.  Further west of the site, on the north bank of the River Tees,
similar industrial complexes are present (at Seal Sands);

 To the south the lies land on which the Proposed Low Carbon Electricity Generating Station will be
located, then the Northumbrian Water Ltd (NWL) Bran Sands wastewater treatment plant,
operational land of PD Ports Teesport and the Wilton International industrial complex; 

 The town of Dormanstown is located approximately 2 km southeast of the Proposed Site, whilst
Redcar is situated approximately 1.8 km to the east;

 The Proposed Site is located adjacent to the south of the North Sea shoreline.

There are no residential receptors within 500 m of the Proposed Site.  The closest residential properties
(individual receptors) to the site are those at Marsh House Farm, in Warrenby 1.8 km to the southeast
and on Broadway West in Dormanstown, approximately 2.5 km to the south-east.

A number of nationally designated ecological sites are situated within close proximity to the Proposed
Site; this includes the Teesmouth and Cleveland Coast Site of Special Scientific Interest (SSSI)/ Special 
Protection Area (SPA)/ Ramsar site located approximately 240 m north of the Site (at its nearest point).
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There are five SSSIs located within 5 km of the Site, all of which legally underpin the Teesmouth and
Cleveland Coast SSSI/ SPA/ Ramsar site:

 South Gare and Coatham Sands SSSI (small areas extend to the boundary of the Proposed Site
to the north/ east);

 Seal Sands SSSI (approximately 2.9 km west);

 Seaton Dunes and Common SSSI (2.9 km north west);

 Redcar Rocks SSSI (3 km east);

 Tees and Hartlepool Foreshore and Wetlands SSSI (4.1 km south-west).

The River Tees flows approximately 1.6 km to the west of the Proposed Site and is tidal at that point,
with the normal tidal limit approximately 14 km upstream (at the Tees Barrage).

There are also a number of surface water features in the vicinity of the Proposed Site, including the
Dabholm Gut which flows to the River Tees approximately 2 km south of the Site.  The Dabholm Gut is
tidal and accepts water from smaller streams, namely the Fleet (that runs from Coatham Marsh, to the
west of Redcar), the Mill Race (from east of the Wilton International complex); and Dabholm Beck (from 
the west of the Wilton International complex).

3.2 Site Condition Report
The Application Site Report for the Proposed Site, is presented in Appendix B.

The area is predominantly industrial in nature, as described above.  It is understood that prior to the
construction of the iron making facilities in the 1970s, the area principally consisted of reclaimed
marshland, apart from the eastern corner, which was occupied by the historic Warrenby iron and steel
works, until the 1960s.

The environmental sensitivity of the Site is considered to be as follows:

 Groundwater – Low to Very High sensitivity - The underlying Sherwood Sandstone Group –
Sandstone bedrock deposit is classified as a Principal Aquifer whilst the Mudstone deposits are
classified as Secondary Aquifer – B.  The underlying superficial deposits consist of Secondary
Aquifer - A and Unproductive Strata.  The sensitivity of the underlying deposits is therefore
classified as varying from low to very high.

 Surface water – Moderate sensitivity – River Tees, located to the west of the Site, the North Sea is
situated to the north, and there are a number of drains feeding in to the tidal Dabholm Gut which
flows to the River Tees south of the Proposed Site;

 Land use – Low sensitivity – the Site is surrounded by industrial and agricultural land and no
sensitive land uses have been identified.

4. Operating Techniques

4.1 Technical Standards
The Proposed Site will be operated in accordance with the conditions of the DAA Permit issued by the
Environment Agency.  As the activities to be undertaken at the Proposed Site do not comprise listed
activities within the EP Regulations, there is no specific published environmental guidance for its
operation, such as BAT documents.

The Proposed Site operator will develop a management system prior to commencement of operations
in accordance with the EA guidance – ‘Develop a management system: Environmental Permits’1 as a
good practice measure.

1 Develop a management system: Environmental Permits, EA, Published: February 2016, Last Updated on: 4th August 2021,
accessed at https://www.gov.uk/guidance/develop-a-management-system-environmental-permits
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4.2 Process Description
The Proposed Site comprises the HP Compression train (booster station), metering system, and the
connection to the CO2 export pipeline (onshore).  The HP compressors are expected to consist of
centrifugal compressors with associated intercooler, aftercoolers and knock-out drums (if required)
which are used to pressurise the CO2 from the gathering network to dense phase prior to export to
offshore storage facility.  The HP Compressors are likely to be arranged in a 3 x 50% configuration (two
operating units and one standby) with capacity at 2 MTPA per compressor.

Integrally geared and in-line centrifugal compressors have been considered for the Proposed Site, with
in-line centrifugal compressors being selected on the basis that they offer a proven technology solution
which is well suited to the process conditions for Northern Endurance Partnership (i.e. the offshore
component of the project, including the offshore CO2 pipeline and injection wells).  It is considered that
they provide the highest compressor availability when compared to integrally geared compressors, are
easy to maintain and provide the lowest CO2 leakage solution; they therefore are considered to 
represent BAT.

To minimise CO2 leakage to atmosphere the compressors will have Dry Gas Seals (DGS).  The
implementation of DGS is considered to be appropriate for the Proposed Site, since leakage of CO2

from carbon ring seals, which are traditionally installed on integrally geared compressors, is significantly
higher compared to DGS, and would require a complex recovery and reinjection system.  Furthermore,
DGS allows for pressurised stand-by/ start-up of the compressors, therefore reducing the flow and
volume of leaking gasses, unlike carbon ring seals.

It is anticipated that the control point(s) for meeting the specification for CO2 inflow to the HP
Compressor Station, will be at the entry metering point to the pipeline(s) within the gathering network,
likely to be within the site boundary for each CO2 producer, preventing off specification CO2 entering
the Proposed Site.  This will ensure that any potential emissions associated with venting of off-
specification CO2 is minimised.

4.3 Cooling
Interstage cooling in the compressors will be required to be accurately controlled to ensure efficient and
reliable operation.  Excessive cooling could potentially result in the formation and/ or leakage of liquids,
which could subsequently ingress into the downstream compressor stages and damage rotors.
However, insufficient cooling could negatively affect the compressor performance and limit gas flow.

There are two options for the cooling systems to be implemented in the HP compressor system,
consisting of either water cooled or air-cooled systems, each with distinct advantages and
disadvantages.

Water cooling has been shown to have better operability as well as lower cost of operation compared
to air cooled systems.  Water cooled systems also tend to require a smaller area for installation relative
to air cooled systems.  If a water-cooled system was implemented at the Proposed Site, cooling water
would likely be sourced from the common utilities shared with the Low Carbon Electricity Generating
Station plant cooling water system.  However, a dedicated closed loop cooling system is also an option
if water cooling was to be selected.

The final cooling system to be employed for the HP compression system will be confirmed during the
Front-End Engineering Design (FEED) stage.

4.4 Management Systems
The Proposed Site will be operated in line with an Environmental Management System (EMS) compliant
with the requirements of ISO14001.  The EMS will be developed prior to commencement of operation
of the Proposed Site.

In summary, the management system will identify systems and procedures that minimise the risk of
pollution and harm to human health; which may arise from the operation, maintenance, accidents,
incidents and non-conformances specific to the Proposed Site.

The management system and procedures will be available for inspection at the Site and will be
applicable to all staff, contractors and visitors to the facility.  The management system will be developed
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to enable compliance with the DAA Permit and other legislative requirements for the protection of the
environment and human health.

Written procedures clearly describing responsibilities, actions and communication channels will be
available for operational personnel dealing with emergencies.

The systems and procedures will be externally verified, and contingency plans written in preparation for
any unexpected complications.  Internal review of the management system (or relevant parts therein)
will be undertaken at least on an annual basis or in the event of a change in operations/ site processes.

Internal verification will be undertaken to ensure conformance with the management system, relevant
legal requirements, environmental and management performance and to identify preventative/
corrective actions to minimise the risk of breach/ non-compliance.  The findings of any such review will
be communicated to staff and relevant external contractors and where appropriate improvement works/
corrective actions will be implemented.  Internal reviews, verification, amendments to the management
system and improvement measures implemented will be recorded for reference and inspection
purposes.

4.5 General Maintenance
Routine maintenance will be planned and scheduled, as required by the Original Equipment
Manufacturer (OEM) documents.

4.6 Raw Materials
Only small quantities of chemicals will be stored on the Proposed Site, primarily to enable routine
maintenance activities, such as nitrogen and lubrication oil.  All raw materials will be provided with
appropriate containment, including but not limited to storage within bunds having a capacity 110% of
the stored materials, to contain any oil leakage as part of compressor package design.

The operations at the Proposed Site do not require any other raw materials.

4.7 Waste
Small quantities of operational waste will be generated from the operation and maintenance of the
Proposed Site, in addition to minor amounts of general waste from plant staff.  All waste generated by
the Proposed Site will be managed in accordance with the waste hierarchy, including designated waste
storage on site.

4.8 Energy Use and Efficiency
The HP compressors will have electrically driven motors, expected to be induction motors typical for
this size and loading, each requiring a power input of approximately 12.5MW.  The Proposed Site will
not include any power generation activities, including any back-up generators.

Approximately 30MWe of power will be required for the HP Compression site of which an estimated
15MWe will be associated with the CO2 from the Low Carbon Electricity Generating Station.

The Generating Station will operate in dispatchable mode and therefore power for the Proposed Site
will not always be available from the adjacent Low Carbon Electricity Generating Station.  When the
Generating Station is not operational, power will be supplied from National Grid via a grid connection.

The Proposed Site will be operated to maximise energy efficiency of the operations, so as to minimise
the load on the Low Carbon Electricity Generating Station, when operating, assisting its attainment of
circa 53% (LHV) after carbon capture (CO2-Abated mode).  Typical energy efficiency measures
including implementation of appropriate and regular maintenance will be undertaken for the Proposed
Site.

Opportunities for heat recovery from the HP Compressor Station are considered to be technically
unviable.  CO2 will enter the HP Compressor site at a temperature between 70 - 90°C.  It will be cooled
to 25 – 40°C, to increase the energy efficiency of the compression process, before further compression.
Any heat recovery from this process will be low-grade, suitable only for generating district heating water
in the region of 30°C and it is considered that there would be no viable use for this.  In addition, the use
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of water systems for heat recovery on high-pressure plant would represent additional cost and
operational risk.

5. Emissions to Air, Water and Land

5.1 Emissions to Air

5.1.1 Point Source Emissions
There will be no routine operational point source emissions to air from the HP Compressor Station,
however there is likely to be periodic venting of nitrogen.

CO2 venting could occur during unplanned shutdowns.  As emissions of CO2 are expected only during
unplanned shutdowns, it is not possible to quantify the expected volumes at this time, however it is
anticipated that more information about the potential volumes of CO2 that may require venting will
become available during FEED.

It is expected that the number of on-site vents required will also be defined during FEED stage, as the
plant design is developed further.  All vents will be in a safe location and subject to HAZID and HAZOP
studies.

There should be no amine remaining within the CO2 received by the HP Compressor site, however, the
onward CO2 pipeline will have a specification of <5ppm amines, therefore there is potential for trace
amines to be present in any CO2 vented.  An indicative assessment of the impacts of venting is provided
in Section 7.4.8.

5.1.2 Fugitive Emissions to Air
As stated in Section 4.2, in-line centrifugal compressors have been selected as they have less CO2

leakage than integrally geared compressors.  In addition, DGS will be employed to further reduce CO2

leakage.

Although some leakage is inevitable from compressors, detection systems will be in place to identify
when normal levels of leakage are exceeded, which would indicate a DGS failure enabling replacement
to occur.

5.2 Emissions to Water and Sewer
The operations at the Proposed Site will not result in the generation of any process effluent.  Therefore,
there will be no process emissions to controlled waters.

The only emissions to controlled water are anticipated to be uncontaminated surface water run-off which
will pass through an oil/ water interceptor prior to entering a retention pond which will also receive
uncontaminated surface water drainage from the adjacent Low Carbon Electricity Generating Station.
The retention pond will allow sludge settlement and removal before flowing over a weir to a second
retention pond, which will then flow to the outfall to the Tees Bay.  This will be the existing outfall, also
to be utilised by the adjacent Low Carbon Electricity Generating Station (W1), which will be upgraded
if required, or if not possible a new outfall pipeline.  The location of the outfall is shown on Figure 2
(Appendix A).

The only emissions to sewer from the Proposed Site will consist of domestic-type effluent.  This is not
covered under the EP Regulations, and therefore is not discussed any further in this document.

5.3 Emissions to Land
All areas on site, with the exception of any landscaped areas (which will be located away from process
areas), will be covered in hardstanding.  There are no soakaways on the site.  Consequently, no direct
emissions to land will occur as a result of the operation of the Proposed Site.



Net Zero Teesside Project

Prepared for:  Net Zero North Sea Storage Limited AECOM
8

5.4 Odour
Due to the inherent nature of the proposed operations, it is considered that the likelihood of odour
nuisance from the Proposed Site will be negligible.  There is potential for a small amount of amine carry
over within the CO2 imported to the site (<5ppm) and this could be released during CO2 venting during
unplanned shutdowns.  The odour threshold for Monoethanolamine is between 2.6 – 25 ppm and
therefore in the event of CO2 being vented and dispersed at height, ground level concentrations would
be significantly below the lower end of the odour threshold and located at considerable distance from
sensitive receptors and therefore unlikely to result in odour issues.

5.5 Noise
The HP Compressor will be designed so that they do not individually exceed a maximum sound
pressure level of 85 dB LAeq,T at 1 m from the equipment in free field conditions.

An assessment of the potential noise impacts was completed as part of the Noise Assessment
undertaken for the Environmental Statement completed for the Development Consent Order (DCO)
application for the whole Net Zero Teesside Proposed Development; a copy of the Noise Assessment
Chapter of the Environmental Statement has been included in this document for completeness
(Appendix C).

Operational noise at residential noise sensitive receptors (NSR) was assessed, including where
relevant distinctive sound character correction, and consideration of other industrial sound sources that
are closer to the NSRs than the Proposed Site will be, and other ambient sound levels.

The assessment assumed that potential sound of a tonal, impulsive or intermittent nature (according to
BS4142: 2014) will be designed out of the Proposed Site during the detailed design phase through the
selection of appropriate plant, building cladding, louvres and silencers/ attenuators as necessary.

The noise assessment concludes that predicted change in the existing daytime and night-time ambient
sound levels at NSRs would be just perceptible as a worst case, although the assessment will be refined
following FEED.  Noise generation from the Proposed Site is therefore not anticipated to result in
significant impacts at NSRs.

It is proposed that confirmation of the specific mitigation measures to be applied and their impact is
provided to the Environment Agency upon completion of FEED, prior to commencement of operation of
the Proposed Site, to demonstrate compliance with the requirements of the EP Regulations.

6. Monitoring

6.1 Infrastructure
An infrastructure monitoring plan will be implemented at the Proposed Site, so as to protect the soil and
groundwater beneath the site.

Regular inspection of all site infrastructure associated with bulk storage of oils, chemicals and fuels will
be undertaken.  The routine infrastructure audits are likely to comprise identification of issues relating
principally to:

 Minor leaks; 

 Standing water in bunded areas.

6.2 Emissions to Air
The only point source emissions to air from the Proposed Site will comprise of periodic venting of CO2

and nitrogen during unplanned shutdown events.  The amount of CO2 vented will be measured and
records kept.

Compressor DGS systems will be equipped with CO2 leakage flow monitoring in order to detect leakage
and to prevent fugitive emissions to air in the event of DGS failure.
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6.3 Emissions to Water
Monitoring on the outflow of the retention pond to the W1 outfall will be carried out.  The frequency of
testing and parameters to be tested shall be agreed with the Environment Agency, but as a minimum,
means will be provided to test manual samples for BOD, COD, pH, bacteria, amine(s), ammonia and
total nitrogen, oil and grease, suspended and dissolved solids, as detailed in the Low Carbon Electricity
Generating Station Permit application.

Due to the nature of the operation at the Proposed Site, no other parameters are considered to require
monitoring.

7. Environmental Risk Assessment (Impact Assessment)

7.1 Introduction
This section discusses the potential impact on sensitive receptors and the surrounding area and shows
how the emissions from the Proposed Site have been assessed and minimised.

Guidance contained in the EA guidance – ‘Risk assessments for your environmental permit’, has been
used to scope and assess the emissions from the Proposed Site.

Where necessary, baseline impact assessments have been completed to ensure that any predicted
significant effects on sensitive receptors can be avoided/ mitigated.

7.2 Site Location and Sensitive Receptors

7.2.1 Human Receptors
The towns of Dormanstown and Redcar are located within 2 km of the Proposed Site, with
Dormanstown located approximately 1.8 km southeast and Redcar located approximately 2 km east of
the Proposed Site.

There are no residential receptors within 500 m of the Proposed Site.  The closest residential properties
(individual receptors) to the Proposed Site are those at Marsh House Farm, in Warrenby 1.8 km to the
east.

The receptors are selected to be representative of residential dwellings, recreational areas and schools
in the area around the Proposed Site.

7.2.2 Sensitive Environmental Habitats
EA guidance requires that the effects of stack emissions on designated ecological sites be assessed
where they fall within set distances of the source, up to 10 km for European designated sites and up to
2km for nationally designated sites.  It should be noted that the Proposed Site will not include any
emission stacks, but will have vents for occasional venting of CO2 and nitrogen.  The Proposed Site will
not have any combustion emissions.

Statutory designated sites have been identified through a desk study of the Defra Magic mapping
website, which identifies Sites of Special Scientific Interest (SSSIs), RAMSAR sites, Special Protection
Areas (SPAs) and Special Areas for Conservation (SACs).

The Teesmouth and Cleveland Coast SPA, SSSI and Ramsar site is located to north, adjacent to the
Proposed Site).  It includes a range of coastal habitats (sand and mudflats, rocky shore, saltmarsh,
freshwater marsh and sand dunes) on and around the Tees Estuary.  The site was recently extended
to include Coatham Dunes.

Due to the nature and infrequency of the potential emissions of CO2 from the Proposed Site, it is
considered that these sites will not be affected by Proposed Site operations.  They have therefore been
screened from further assessment.
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7.2.3 Hydrology
The River Tees flows approximately 1.6 km to the west of the Proposed Site boundary.  The River Tees
is tidal at the location, with the normal tidal limit approximately 14 km upstream (at the Tees Barrage).

The North Sea is located immediately to the north of the Proposed Site.

There are a number of surface water features in the vicinity of the site, primarily comprising the Dabholm
Gut, which flows to the River Tees approximately 2 km south of the Proposed Site.  The Dabholm Gut
is tidal and accepts water from:

 The Fleet (that runs from Coatham Marsh, to the west of Redcar); 

 The Mill Race (from east of the Wilton International complex); and 

 Dabholm Beck (from the west of the Wilton International complex).

The Northumbrian Water Ltd operated Bran Sands Wastewater treatment plant (to the immediate south
of the site) discharges into the Dabholm Gut, as does effluent from the Wilton complex.

The EA ‘Flood map for planning’ indicates that the whole of the Proposed Site is located within Flood
Zone 1 that is defined as, “land having a less than 1 in 1,000 (less than 0.1%) annual probability of river
or sea flooding.”

The Proposed Site is not located within any Groundwater Source Protection Zone.

7.2.4 Geology
Artificial Ground is widespread across the Proposed Site.  The Artificial Ground is associated with the
reclamation of land from the Tees Estuary using waste materials (including slag) and the long historical
industrial use of the site.

The published British Geological Survey (BGS) 1:50,000 scale maps ((Sheets 33 (BGS,1987) and 34
(BGS,1998)) show the Site to be underlain by two types of superficial deposits, Blown Sand and Tidal
Flat Deposits.

The BGS maps show the bedrock geology underlying the Site to be Redcar Mudstone Formation,
Penarth Group Mudstone underlain by both the Mercia Mudstone Group and Sherwood Sandstone
Group.

7.2.5 Hydrogeology
The EA Groundwater Protection Policy adopts aquifer designations consistent with the Water
Framework Directive.  According to this system the Redcar Mudstone Formation is classified as a
mixture of Secondary B and Secondary (undifferentiated) aquifers.  The Mercia Mudstone Group and
Penarth Group are mudstones and classified as Secondary aquifers B.  The Sherwood Sandstone
Group however is classified as Principal aquifer; these are layers of sedimentary rock deposit that have 
high intergranular and/ or fracture permeability; meaning they usually provide a high level of water 
storage.  They may support water supply and/ or river base flow on a strategic scale.  In most cases,
principal aquifers are aquifers previously designated as major aquifers.  There are two licensed water
abstractions within 1 km of the Proposed Site for industrial, commercial and public services (Sahaviriya
Steel Industries UK Ltd, Cleveland Potash Ltd).

EA Groundwater Maps show that the Proposed Site falls outside any Groundwater Source Protection
Zones.

The Proposed Site is also identified to be located on a Secondary (undifferentiated) Aquifer with the
groundwater vulnerability classified as High.

The Proposed Site is indicated to be outside the Groundwater and Surface water Safeguard Zones for
Drinking Water.

7.3 Pathways for Pollution
In order for a pollution risk to occur, there has to be a source – pathway – receptor (S-P-R) linkage.
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Pathways to sensitive receptors primarily include, but are not limited to, the following:

 Chemicals required for the operation of the Proposed Site might leach into the ground and be
washed into surface water or groundwater through the underlying soils.

 Chemicals required for the operation of the Proposed Site could be accidentally released and
discharged into surface water.

 Emissions to air from the Proposed Site will be dispersed in the air to sensitive receptors.

In order to prevent and minimise the risk of pollution, the Proposed Site will have dedicated chemical
storage areas within appropriate containment to prevent loss of materials to soil as well as controlled
waters.  The emissions to air from the Proposed Site will be limited to occasional non-routine venting of
CO2 and nitrogen.  Due to the nature of the gases which could be vented from the Proposed Site, it is
expected that the vented gas will be sufficiently dispersed before reaching any of the sensitive
receptors.

7.4 Impact Assessment
The following sections provide an assessment of the impact of releases from the Proposed Site, so as
to underpin and justify the measures that will be put in place for their control and that will adequately
protect the environment.

The risk assessment approach has been based on the following four sequential stages:

 Identify risks from the activity;

 Assess the risks and check that they are acceptable;

 Justify appropriate measures to control the risks, if necessary;

 Present the assessment as detailed in the EA’s Guidance ‘Risk assessments for your
environmental permit’.

Activities with the potential to impact on the surrounding environment have been identified in line with
guidance provided by the EA, and include the following assessments:

 Amenity and accidents;

 Emissions to surface water;

 Emissions to air;

 Site waste;

 Global warming potential;

 Emissions to groundwater.

7.4.1 Amenity and Accidents
A short description of the key potential risks from the Proposed Site is provided in the following
subsections.

7.4.1.1 Odour
It is considered that due to the nature of the operations as well as the raw materials on site, primarily
comprising small quantities of chemicals for maintenance works, the potential for odour emissions
during the operation of the Proposed Site will be negligible, and additional abatement measures will not
be required.

7.4.2 Noise and Vibration
A copy of the noise assessment undertaken for the Environmental Statement completed for the DCO
application for the whole NZT Proposed Development is included in Appendix C.  Specific measures to
be applied to the Proposed Site for mitigating noise emissions from site will be confirmed during the
detailed design phase, and will be provided to the EA for approval.
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7.4.3 Fugitive Emissions
Based on the various controls placed on the site plant and equipment, it is expected that fugitive
emissions from the site, particularly process emissions to air and water will be negligible.

All maintenance activities will be controlled under a permit to work system and will follow a Risk
Assessment and Method Statement (RAMS).  The RAMS will define the necessary mitigating measures
to minimise fugitive emissions from maintenance work.

7.4.4 Visible Plumes
Due to the nature of the operations at the Proposed Site, the generation of visible plume from the
Proposed Site will be unlikely and therefore does not require further assessment.

7.4.5 Accidents
An assessment of major accidents and disasters was carried out for the whole NZT Proposed
Development and is provided in Appendix D of this document for completeness.  It details the main
hazards within the Proposed Site and identifies appropriate precautionary actions, to prevent or mitigate
potentially significant risks.

For the management of accidents with lower environmental risk, an Accident Management Plan (AMP)
will be developed to include the Proposed Site and all associated equipment.

A number of environmental protection measures will be implemented on site via the Environmental
Management System (EMS) to prevent and control spill events, including but not limited to:

 Plans to deal with accidental pollution and any necessary equipment (e.g. spill kits) will be held on
site and site personnel will be trained in their use. The EMS will incorporate details on how to
appropriately deal with accidental spillages to ensure they are not released into any surface water
system.

 Implementation of containment measures, including bunding or double-skinned tanks for oils. All
chemicals will be stored in accordance with their COSHH assessments.

7.4.6 Flood Risk Assessment
The EA Long term flood risk information shows that the site location is in an area at very low risk of
flooding.  The detailed flood risk information for this area identifies the flood risk from rivers or the sea,
and surface waters as being very low at the Proposed Site.  This level of risk implies that each year this
area has a chance of flooding of less than 0.1%, taking into account the effect of any flood defences in
the area.  Such defences reduce but do not completely stop the chance of flooding, as they can be
overtopped or fail.

The following mitigation measures have been considered to protect the Proposed Site from flood, in
accordance with the legislative and regulatory authority requirements:

 Flood resistance and resilience measures;

 Flood Emergency Response Plans;

 Flood Warnings and Alerts;

 Emergency access and egress; and

 Design capacity exceedance.

7.4.7 Emissions to Water
There will not be any direct discharges to the water other than surface water run-off from the activities
proposed by this application.

Uncontaminated surface water from all drainage areas will pass through an oil/ water interceptor.  The
water will then flow to a retention pond which will include sampling.  Sludge will be removed in the first
retention pond before the surface water will flow over a weir to a second retention pond section which
then flows to the outfall to the Tees Bay.
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7.4.8 Point Source Emissions to Air
Point source emissions to air will be limited to occasional venting of CO2 and nitrogen from the Proposed
Site, which could contain trace concentrations of amine.  Such emissions do not have any established
emission limit values and as such considering the highly infrequent venting events, it is unlikely that
these would result in significant adverse impacts on any of the sensitive receptors.  An indicative H1
assessment has been carried out to demonstrate that impacts are unlikely from such releases.

7.4.8.1 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.

Detail on the location and height of any CO2 vents will not be confirmed until FEED has been completed,
however for the purpose of this assessment, it has been assumed that there is one 40m vent for venting
CO2 in the event of an unplanned shutdown.

The effective stack height for the vent has assumed to be 40m, as there will not be any large buildings
in the immediate vicinity of the HP Compressor site.

In order to determine the significance of the emissions from the CO2 venting, the EA’s Risk Assessment
Methodology details Environmental Assessment Levels (EALs) for pollutant species that can be
released from process activities. The EALs for Monoethanolamine (MEA) are shown in Table 7-1.

Table 7-1: EALs Relevant to the Assessment

Pollutant EAL (µg/m3) Averaging Period Not to be Exceeded More Than

MEA
100 24-hour 100th percentile
400 1-hour 100th percentile

As the CO2 venting will be infrequent and occur only over short duration (anticipated to be less than
one hour), it is considered that only the 1-hour EAL is relevant to this assessment.  The predicted short-
term ground-level PC calculated within the H1 tool has been compared against the relevant EAL, to
determine the significance of the impacts from the assessed emission sources.  The significance of
impacts has been assessed following the EA’s Risk Assessment guidance criteria as summarised
below.

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

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

7.4.8.3 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:

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

7.4.8.4 H1 Assessment Inputs
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 adjacent Low Carbon Electricity Generating Station Carbon Capture Plant 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%).
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As stated previously, 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.

7.4.8.5 H1 Assessment Results
The completed H1 Access electronic database is included in Appendix F.  A summary of the results is
provided in Table 7-2.

Table 7-2: H1 Assessment Results – 1st Stage of Screening

Substance Short Term
NAQS
(µg/m3)

Short Term

PC
(µg/m3)

% PC of
NAQS

>10% of
NAQS

MEA 400 21.2 5.3% No

It can be seen from Table 7-2 that 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.

7.4.9 Site Waste
All operational waste, likely to comprise minor quantities of waste generated by maintenance activities,
will be dealt with in accordance with the site’s waste management procedures, with appropriate
designated storage areas for hazardous and non-hazardous wastes, and consigned via a registered
waste carrier for treatment or disposal at a suitably licenced waste facility.

It is therefore considered that further assessment of the waste from the proposed site operations is not
required.

7.4.10 Global Warming Potential
The release of greenhouse gas emissions is anticipated primarily from the emissions produced as a
result of energy use and the infrequent CO2 venting in the event of unplanned shutdown.

The Global Warming Potential (GWP) for the Proposed Site has been calculated assuming that the
electricity supplied to the HP Compressor site is ~30MWe for the compression, of which an estimated
15MWe will be associated with the CO2 from the adjacent Low Carbon Generating Station, with the
remaining 15MWe being for the wider gathering network.  The anticipated global warming impact of the
Proposed Site is summarised in Table 7-3.

The GWP has been calculated based on Grid Electricity, however it should be noted that when available,
electricity from the adjacent Low Carbon Generating Station will be the primary energy source for the
HP Compressor site, and therefore actual annual CO2 emissions will be much lower.  The calculation
shown in Table 7-3 is therefore based on a conservative approach.

Table 7-3: Energy Consumption

Energy Source Primary Energy Consumption

Required Electricity
(MWh)

CO2 Emission Factors
(t/MWh) 1

Annual CO2 Emissions
(tonnes)

Electricity (Grid) 262,800 2.4, 0.166 1 104,700

1 Taken from https://www.gov.uk/guidance/assess-the-impact-of-air-emissions-on-global-warming

In addition, CO2 releases from occasional venting on shut down will be an additional source of GWP,
however as sated earlier it is not know how often this is likely to occur and how much CO2 would be
vented until the FEED process has been completed.
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7.4.11 Site Closure
A plan for appropriate decommissioning and closure of the Proposed Site at the end of its operating life
will be developed by the operator.  The plan will ensure that the site is returned to the baseline condition,
as outlined in this application.
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Appendix A - Figures
 Figure 1 - Site Location Plan

 Figure 2 – Proposed Installation Boundary, Indicative Site Layout
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Appendix B – Application Site Report
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Appendix C – ES Noise Assessment
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Appendix D – ES Assessment of Major Accidents and
Disasters
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Appendix E – Qualitative Risk Assessment
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E.1 Assessment of Fugitive Emission Risks
Hazard Receptor Pathway Risk Management Probability Of Exposure Consequence Overall Risk

Escape of VOCs/ odour
from stored chemicals
or from CO2 Leaks from
Compressor Seals

Local residents/
businesses
beyond the site
boundary

Vapours/ odour
carried on wind

The Site will use and store chemicals,
primarily for maintenance activities, which will
be managed in accordance with appropriate
management procedures.
All raw materials will be stored in suitable
sized above ground tanks and containers,
provided with sufficient spillage containment,
in accordance with the relevant material
specifications.
Compressor selection to minimise potential
for CO2 leaks, and DGS employed with leak
detection in order to identify DGS failure.

Probability of exposure is
considered to be very low due to
extensive management
procedures and small quantities
of materials to be stored on site.

Complaints of
odours/ smells in
vicinity of local
receptors.

Very low

Escape of wastes from
maintenance activities
including hazardous
chemicals

Local surface
water and/ or
groundwater

Flow by gravity/
drainage
systems/
unsurfaced
areas

Storage arrangements appropriate to
materials being stored; impermeable
surfacing across the Site; bunded storage 
containers with closed drainage systems; and 
inspection and maintenance at regular
intervals.

Fugitive releases could reach
surface water and/ or
groundwater but appropriate
design and management
actions should prevent this from
happening.

Localised pollution
of surface water and
groundwater.

Very low

Escape of raw
materials including
hazardous chemicals

Local surface
water and/ or
groundwater

Flow by gravity/
drainage
systems/
unsurfaced
areas

Storage arrangements appropriate to
materials being stored; impermeable 
surfacing across site; bunded storage 
facilities including building envelope; limited 
external storage facilities; and inspection and 
maintenance at regular intervals.

Fugitive releases could reach
surface water and/ or
groundwater but appropriate
design and management
actions should prevent this from
happening.

Localised pollution
of surface water and
groundwater.

Very low
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E.2 Assessment of Accident Risks

Hazard Receptor Pathway Risk Management Probability Of
Exposure Consequence Overall

Risk

Fire Local residents/
businesses beyond
the site boundary.
On-site personnel
and infrastructure.

Emissions of smoke to
the air; firewater, foam, 
etc. to site drainage
soil, groundwater and /
or controlled waters

Fire detection across all plant areas.
Provision of a firefighting water supply with adequate
flow and pressure to feed fire suppression systems.
Use of sprinklers and/ or foam systems to protect: all
raw materials and plant areas; chemical storage and
bund areas; and accommodation areas. 
Use of portable extinguishers plant wide and smoke
vents in designated areas.
Site designed to contain contaminated firewater and
spillages within the installation boundary and site
drainage system, with dedicated firewater storage
tanks and drainage diversion and containment
systems

Appropriate design and
management actions
should allow the early
detection of/ minimise
the risk of fire
spreading.
Containment
infrastructure is in place
for firewater
management.

Air quality impacts; 
Complaints of smoke/
smells in vicinity from
local residential
receptors.
Localised pollution of
surface water, soils
and/ or groundwater.

Low

Flooding of the Site
and associated
contamination of flood
waters with chemicals/
fuel stored on site

Local surface water,
soils and/ or
groundwater; local 
ecological receptors

Flow by gravity/
drainage systems/
unsurfaced areas

The EA Long term flood risk information show that the
site location is in Flood zone 1, an area at very low
risk of flooding.  The Detailed flood risk information for
this area identifies the flood risk from rivers or the
sea, and surface waters as being very low at the
proposed installation site.  Measures will include, but
not be limited to, implementation of a Flood
Emergency Response Plan.

Low; appropriate design 
and management
actions used to avoid
contamination of flood
waters.

Potential pollution of
surface water and
groundwater from
escape of chemicals.

Low

Vandalism to plant,
equipment and
infrastructure and
associated loss of
chemicals from site

Local residents/
businesses beyond
the installation
boundary, air, land
and water.
On-site personnel
and Infrastructure.

Emissions resulting
from failure/ reduced
performance of
vandalised plant,
equipment and
infrastructure

Security fence, appropriate intruder alarms and CCTV
cameras to be located at numerous locations on Site,
with restricted entry; relevant signage; building 
envelope around a significant proportion of the
operation/ process.

Negligible.
Appropriate design and
management actions
should prevent
vandalism happening.

Localised pollution of
surface water and
groundwater.
Potential for injury,
damage to plant/
equipment.

Low
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Appendix F  - H1 Assessment
Electronic Access tool
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