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Site Selection 

During the exploratory stages of the proposed Scheme, an initial five possible sites around the UK 
were considered for the proposed development. 

The criteria used in comparing the merits of each of the potential development sites were: -

• Size (area, footprint, dimensions) Minimum 200 Acres in same ownership;
• Brownfield land if possible;
• Existing permissions, classifications and designations;
• Proximity to port facilities / availability of jetties;
• Physical proximity to service infrastructure for export of electricity, gas and liquid fuel products;
• Rail head;
• Environmental impact;
• Site available for purchase or lease. 

Sale notices and market knowledge were used to identify and screen potential sites that could have 
potentially been adopted for the development.

Searches indicated that the following sites were worthy of further consideration: -
 
• Prenergy Site in Port Talbot Docks;
• Clyde Ports Hunterston Site; 
• Peel Ports land at Liverpool Docks;
• Anglesey Aluminium Holyhead;
• Blackbridge and Waterston. 

The locations of these sites are shown on Figure 3.1 on the following page.
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Prenergy site in Port Talbot Docks

RNAD/WG Site

Clyde Port Hunterston Site

Peel Ports Land at Liverpool Docks

Anglesey Aluminium Holyhead

Attribute

Site area > 200 acres

Brownfield

Private jetty available

Electricity grid connection

Gas grid connection

Liquid fuel distribution

Rail Head

Environmental Impact

Local workforce trained in energy

Local workforce trained in 
food production

Available for lease / purchase

50 Acres 236 Acres 1000 Acres 50 Acres 94 Acres

Site Locations

Port Talbot Dock RNAD/WG Hunterston Clyde Port Liverpool Dock Anglesey Aluminium

Figure 3.1: Alternative site locations

Table 3.1: Site attributes with respect to search criteria
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3.2

3.2.1

The primary reasons for the selection of the RNAD/WG sites for this proposal can be summarised 
as follows: -

1.   The site was available for freehold purchase and was being marketed as suitable for energy  
   related uses;
2.   The total site area of 95.4 hectares (236 acres) allowed sufficient space to accommodate the  
   downstream uses as well as the gasification and electricity generation plant;
3.   The existing infrastructure supported the nature of the development in particular the availability  
   of a freehold jetty on site within one of the best natural deep water harbours in Europe; 
4.   The connectivity to National Grid gas mains both on and close to the site; 
5.   The availability of a connection to the National Grid at Pembroke Power Station; 
6.   The freehold of an existing rail connection within the development site; 
7.   The potential to utilise the existing liquid fuel distribution network;
8.   The ability to utilise the local skilled labour force with a unique history of developed skills  
   in both power generation and aquaculture;
9.   The location within an Enterprise Zone supporting energy related developments;
10.  A proactive and supportive Local Planning Framework.

Technology Selection

Energy from biomass is an increasingly important source of renewable, low carbon fuel. It is often 
described as “carbon neutral” as the total amount of CO2 liberated during combustion is broadly 
equivalent to the amount assimilated during crop growth.

The developer’s aspiration is to provide renewable energy from biomass and the biomass fraction of 
WDF and to utilise low grade heat in downstream industries.

In order for the biomass to be considered to be sustainable, it must be sourced from appropriate land 
that has not been de-forested and must not replace viable food crops or must be from pre-segregated 
WDF streams.

In order to convert biomass into energy, several technologies could be adopted including, incineration 
and gasification. In order to compare the environmental performance of these techniques it is neces-
sary to consider the emissions and the efficiency of the processes. 

Emissions 

The main emissions from biomass conversion will be Carbon Dioxide, Oxides of Nitrogen and water.

The mass of Carbon Dioxide produced for each tonne of feedstock will be related to the percentage 
of carbon in the fuel. Biomass and the organic fraction recovered from Waste Derived Fuel is approx-
imately 51% carbon which will lead to the formation of 1.57 tonnes of Carbon dioxide produced for 
each tonne consumed.

The mass of Oxides of Nitrogen produced will be dependant on the method of conversion.  
Incineration typically produces combustion gases with 200mg/m3 of Oxides of Nitrogen. However, 
the gasification process produces a gas which can be utilised efficiently in Low NOx gas burners, 
gas turbines or engines, producing combustion gases with 80mg/m3 or less of Oxides of Nitrogen.

By adopting gasification, the emission to the environment can be controlled by cleaning the synthetic 
gas generated to a high standard, comparable to natural gas, and then by treating the emission from 
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combustion by selective catalytic reduction (SCR) and oxidation catalyst. Both of these processes are 
described in more detail below.

Synthetic Gas Cleaning.
The synthetic gas generated by the gasifier will have a temperature of 300 degrees centigrade and 
low concentrations of condensable organic compounds and fine particulates.

The synthetic gas clean up system will comprise four distinct treatment steps: -

1.  Expansion and cooling;
2.  Scrubbing;
3.  Cyclone filtration; 
4.  Particle filtration.

Step 1 Expansion and cooling
The synthetic gas will enter a large vessel with a water cooled jacket as it leaves the gasification  
tower. The expansion and resultant deceleration of the gas flow velocity, will allow entrained 
particulates to fall out and collect at the base of the expansion vessel. The gathered solids will then  
be removed via a screw mechanism and gas interlock.

The expanded gas will then be fed into a water cooled heat exchanger to further cool the synthetic 
gas and allow the entrained organic vapour to be condensed and collected. The collected organic 
liquid will then be re-injected into the gasifier or the vitrification unit.
This system will be duplicated to allow regular cleaning of one system whilst the other is in use. 

Step 2 Scrubbing
The cooled synthetic gas will be passed from the expansion and cooling system through a high  
efficiency scrubber. This system will further cool the synthetic gas and remove entrained fine  
particles and soluble inorganic compounds such as Hydrogen Chloride and Sulphur Dioxide. The  
scrubbing fluid will be analysed on a regular basis and replenished to maintain performance. The scrubber  
solution will be filtered and entrained bio-oils will be recovered and re-injected into the gasification  
system. Periodically, the scrubber solution will be replaced. The waste scrubber solution will be  
disposed by road tanker to a suitably licenced waste disposal contractor.

Step 3 Cyclone filtration
The scrubbed synthetic gas will then be passed from the scrubber through a high efficiency cyclone 
filter to remove any entrained water droplets.

Step 4 Particle filtration
The cooled and cleaned synthetic gas will be passed from the cyclone through a bank of fabric filters 
to ensure that it is totally free from particulates prior to use in the system burners, gas engines that 
turn generators to make electricity, or catalyst reactors that will produce methane or bio-fuel. 

Post combustion treatment
The combustion gases from the gas engines will be fed into a mixing chamber into which a solution 
of Urea will be injected at a controlled rate. The resultant gas mixture will be passed through two 
catalytic reaction beds in sequence, namely: -

1.  Selective Catalytic Reduction (SCR);
2.  Oxidation Catalyst.

1. Selective Catalytic Reduction (SCR)
The exhaust gas will pass through inline porous ceramic beds that will be coated with an active metal 
oxide catalyst formed from metals such as vanadium and or molybdenum.
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3.3

3.2.2

The catalyst bed promotes the reaction of the Urea with the oxides of nitrogen (NOx) to produce 
Nitrogen gas (N2) and Water (H2O) and is an advanced active emissions control technology system.

It is called “selective” because this catalyst bed only reduces levels of NOx in the exhaust gas. The 
exhaust gas from this bed then flows directly into an oxidation catalyst bed.

2. Oxidation Catalyst
The exhaust gas from the SRC system passes through an inline porous ceramic bed coated with an 
active metal oxide catalyst. This catalyst bed promotes the oxidation of carbon monoxide and other 
low levels of residual hydrocarbon in the exhaust gas to form carbon dioxide and water as the reaction 
products.

The treated exhaust gas can then be used for heat and CO2 recovery prior to emission via the  
exhaust stack.

Efficiency

The comparison of efficiency between gasification and incineration needs to consider how much fuel 
is consumed to create a unit of energy.

Each tonne of biomass contains approximately 3.3 MW of energy.

During gasification, mass is conserved and the Gross Energy in the gas produced will be the  
same as the solid from which it was derived. To obtain the net energy in the gas produced, the 
amount of energy used to form the gas must be subtracted. For the chosen process, this 
would be approximately 0.3MW, leading to a net energy output value for the gas of 3.0MW. The  
residual gas can then be used directly in a gas engine, which has a typical efficiency of around  
45%. Consequently 1 tonne of biomass converted to electricity by gasification could be expected  
to generate approximately 1.35 MW of electricity.

Incinerators typically have an efficiency of 60% and therefore each tonne of biomass would be  
converted into 1.9 MW of heat energy, normally in the form of steam. This steam would then  
be used in a steam turbine to generate electricity, which has an efficiency of approximately 45%. 
Consequently 1 tonne of biomass converted to electricity by incineration could be expected to  
generate approximately 0.85 MW of electricity.

It is evident that gasification is more environmentally efficient than incineration. Adopting the value of 
1.57 tonnes of CO2 generated per tonne of Biomass combusted, then gasification systems produce 
around 0.86 MW of electricity for each tonne of CO2 emitted, whereas Incineration systems produce 
around 0.54MW.

Project Description

Egnedol propose to construct an environmental centre of excellence at their site in Milford Haven. 

The site, which was formerly occupied by the Royal Navy (RNAD) and Gulf Refinery, has excellent 
sea access via its own jetty.

The development comprises three main areas which are shown on the Figure 3.2 below, namely;
1. Biomass to Energy Facility (BtEf)
2. Blackbridge Eco-Park
3. Waterston Eco-Park
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Figure 3.2: BtEf Layout 
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New highway infrastructure will be built to service the facility. This will include a new access road  
from B4325 into the Blackbridge development.

A new car park is proposed to the north of the Waterston Eco Park. This will enable operational staff 
to avoid car travel through Waterston village by being transferred to the facility either by minibus or by 
walking, thus significantly reducing local traffic movements. 

Biomass to Energy Facility
A 49.9MW energy facility will be built on the former RNAD depot at Blackbridge.

The site is already occupied by numerous large buildings that will be retained, extended and  
refurbished for reuse. Additional structures will also be required to house equipment and to store 
feedstock.

The feedstock for the facility, which will be a combination of virgin biomass and biomass that is  
recovered from waste streams, will be pre-prepared off site, to a particle size of maximum 20mm  
and a moisture content of 20%, prior to delivery, via ships and barges, to the jetty. 

Virgin biomass will be sourced from locations that comply with European and UK sustainability  
criteria. A satellite feedstock preparation facility will also be constructed at Pembroke Dock that will 
enable local feedstock supplies to be utilized in accordance with the proximity principle.

Unloading of the ships will be via pneumatic unloaders constructed on the jetty. The unloaders will 
discharge the feedstock directly into enclosed conveyors that connect to the storage facility, so that 
the material is fully enclosed from the point of delivery to its final consumption in the system. 

The facility will convert the feedstock into gas that will in turn be used to generate electricity in gas 
engines for supply to the National Grid. The BtEf will also convert the syn-gas into liquid fuel and 
methanate the gas so that it is comparable to natural gas.

The products would be available for use on site or export.

A service corridor will be constructed between the BtEf and the Waterston Eco Park.

A grid connection for the facility will be laid within a directionally drilled borehole that will run from the 
site to the National Grid Connection point at the existing Pembroke Power Station.

Surveys have confirmed that the piles of the jetty are in good condition, but that the bracing between 
them requires replacement. The new bracing will be installed together with a new deck to enable  
the jetty to be brought back into service.

Low-grade waste heat and some of the CO2 from the BtEf will be directed to the ecoparks. 

The water system has been designed to ensure no foul or process water discharge to the Haven. 

The pyrolysis process will produce elemental carbon as a byproduct, the quanitity of which will be 
less than 5% of the mass of biomass utilised. The elemental carbon will be pneumatically delivered 
down the jetty and taken from the site by ship. The pneumatic units will be sealed and fully enclosed.

Blackbridge Eco-Park
The Blackbridge Eco Park will be constructed on land that was formerly within the RNAD site.  
The facility will provide a large scale horticulture facility and four separate algae production units.
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The Blackbridge Eco Park will utilize heat from the BtEf and some of the C02 to reduce the  
environmental footprint of the BtEf and to assist with production costs.

The facility will provide an excellent opportunity for reducing the cost base of locally produced  
horticultural products.

The algae facilities will be operated in conjunction with specialists from local universities to enable 
commercial production of specialist algae products that can be added to foods, pharmaceutical prod-
ucts and aquaculture feedstocks.

The algae facilities will be operated in conjunction with specialists from industry and local universities 
with initials discussion targeting the commercial production of specialist algae products that can be 
added to foods, pharmaceutical products and aquaculture feedstocks.

The algae utilised will be natural and locally occurring algal strains where possible. The final strains 
will be chosen during the detailed design stage and are likely to be split between proven strains to 
enable immediate production of specific products to satisfy the current market demand and strains 
which require further research and development work to produce commercially viable products or 
quantities of product.

The algae development area has been split into 4 separate buildings which enables  
the following:-

• Full containment for each individual unit to prevent cross contamination of species
• Separate algal derivatives to be grown in each unit
• Tailored process equipment to be installed in each unit
• Enclosed and dedicated drainage systems, power and utility supplies for each unit
• Atmospheric control systems within the buildings where required
• Different partners to operate each unit
• R&D work to scale up work from small to industrial scale to be completed

The units will be constructed from tubes that will contain the liquid and growth medium and which 
will contain suitable high efficiency LED light sources with specific wavelength spectrums to pro-
mote the desired growth mechanism.

Locating the units adjacent to the Biomass to Energy Facility will enable them to utilise a proportion of 
the 275 GJ of heat available for downstream business units within the Eco-parks. This will subsidise 
the major and most costly component of these types of processes.

The exhaust gases from the process that will be available to the units will also provide a supply of 
carbon dioxide, nitrogen and sulphur, which are required to support algal growth.

Assuming optimal production within each of the 4 units, and dependant on the algae chosen, the algal 
facilities could produce around 60 Tonnes of product per production run (assumed monthly) when 
fully operational. The amount of each product produced would be split proportionally between those 
being manufactured in each of the units.

Egnedol have also investigated the viability of growing yeast cultures in conjunction with, or in isola-
tion from, algae within the units. This approach could optimise nutrient usage or enable nutrients to 
be added into the process to supplement the growth of other downstream products. The production 
of yeasts would use a comparable process to the algae within full containment vessels located within 
the buildings.
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3.3.1

Due to quicker cell division rates of yeast, larger volumes of products such as yeast extracts could be 
produced at a quicker rate. Due to the rising market demand for these high value yeasts products, a 
combination of yeast and algae production is anticipated.

During secondary or later phases of development, consideration could be given to refrigeration  
systems driven by the hot exhaust gases which could support alternate uses, and to the retrieval of 
high value products from the cheese factory effluent which would otherwise be wasted. 

Water for the algae facilities will be collected via rainwater harvesting and will be supplemented by a 
new raw water supply.

Water for the facility will be collected via rainwater harvesting and will be supplemented by a new 
raw water supply. 

Waterston Eco-Park
The Waterston Eco Park will be constructed on the former Gulf Oil Refinery and on an existing car 
park to the north of Hazelbeach Road. 

The facility will utilize heat from the BtEf to reduce the costs of production for a Recirculating  
Aquaculture System (RAS), and a cheese production facility. 

The RAS will produce organic prawns and fish. These will be processed off site at existing local  
facilities.

The cheese facility will produce greek style cheese from local standard and specialist milk suppliers. 

A packaging facility will also be provided to serve both of the eco parks.

Design Evolution and Final Philosophy

The design of the scheme has evolved as a result of the EIA process with many modifications being 
made to either take account of stakeholder concerns or to mitigate potential adverse environmental 
effects. A summary of the key design evolution steps is provided below.

a) Tunnels. A network of nine tunnels exists upon the site. Initial design concepts envisaged use of 
the tunnels for secure storage and specialist food production, including mushrooms. However, during 
ecological surveys bats were discovered to inhabit some of the tunnels and extensive studies have 
been undertaken to discover the way in which the tunnels are utilised by this species. The tunnels 
are to be retained for bat habitat and are included in the area retained for ecological management of 
the site.

b) Cold Ironing (Alternative maritime Power). Local consultations requested the addition of a 
Cold Ironing building adjacent to the jetty to enable the ships to connect to shoreside power whilst  
unloading. This infrastructure addition enables the ship to turn off its engines whist docked and to 
obtain power from the shore. Emissions from the stationary ship are significantly reduced together 
with noise. The new cold ironing building is shown as Building 13 on the masterplan.

c) New Access Road. Concerns were raised by the local community with respect to increased traffic 
on the road between Waterston and Blackbridge, due to road alignment problems and lack of foot-
path. In order to alleviate this, a new access road is proposed to serve the Blackbridge site. The new 
road will extend the existing private access road that runs southwards from the B4325 at the western 
side of the former Gulf Refinery site. 
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3.3.2

d) New Car Parking Facility near Waterston. In order to further reduce the number of vehicle move-
ments through Waterston and Blackbridge, a new car parking facility is proposed to the north of 
Waterston. The car park will provide a park and ride scheme for site employees. There is also the 
potential for other surrounding industrial users to utilise the new parking facilities subject to capacity 
and agreement.

e) Service Corridor. The proposed route of the heat main has been modified in consultation with 
adjacent land owners in order to mitigate operational constraints. 

f) Grid connection. Following consultations with NRW and Milford Haven Port Authority, the design 
for the cable connection to National Grid at Pembroke Power Station was modified. The connection, 
which will be subject to a marine Works Licence, will be laid within a directionally drilled borehole 
beneath the waterway.

g) Odour from feedstock at BtEf. Concerns were raised with respect to odour from the BtEf Black-
bridge. In order to mitigate odour nuisance from feedstock at the BtEf, the developer has elected 
to pre – prepare the feedstock off site by drying and chipping prior to delivery. The dry nature of the 
feedstock will significantly reduce odour potential from the feedstock.

h) Odour from aquaculture units at Waterston. Initial proposals envisaged preparation of the fish 
and prawn products at the proposed packaging facility situated to the north of Hazelbeach Road in Wa-
terston. Consultations with Milford Haven Port Authority confirmed that existing facilities are available 
with capacity at Milford Dock. Consequently it is proposed to export wet produce from the site to that 
facility, thus significantly reducing the potential for odour from that process at the site.

i) Odour from cheese factory. Concerns have been raised with respect to odour from the cheese 
factory. Although the process has been chosen to be very low odour, it has been agreed that biofilters 
will be incorporated into the detailed design of the facility such that the building will be maintained 
under negative air pressure with emitted air being passed through a biofilter prior to release.

j) The biomass storage building has been adjusted following ecological survey and consultation  
advice.

Design Philosophy 

In addition to the expectation that the project will deliver an exemplar sustainable project, the devel-
oper established the following key design philosophy targets:

•  No aquatic abstraction from the Haven or discharge to it;
•  Beneficial use of low grade heat on site and design to enable off site heat use if required;
•  All feedstock delivery by ship;
•  Create a diverse range of jobs, with due consideration for the adjacent site users, Dragon LNG  
  and SEM logistic;
•  Minimise adverse impact on the local community;
•  Gasification system to be able to create electricity, liquid fuel and gas in order to minimise  
  reliance upon electricity grid connection and ensure flexibility of production depending upon  
  energy markets.
•  Strong R+D focus to enable future innovations;
•  Ecological mitigation to be developed to enhance the value of the site above that which currently  
  exists.
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3.3.3

The final layout has been refined as a result of: -

•  Engineering and process requirements;
•  Feedback from discussions with statutory stakeholders;
•  Feedback from public consultation;
•  The findings of the environmental assessment;
•  Process flow;
•  Ecological constraints;
•  Visual impact assessments;
•  Noise assessment;
•  Atmospheric dispersion modelling.

The Masterplan for the development together with design drawings are contained at Volume 2.

Feedstock

The provenance of the feedstock is not considered to be a planning issue and the precise source will 
be subject to completion of contracts, which can only be awarded subject to the receipt of planning 
permission, and subject to the conditions enshrined within the Environmental Permit for the oper-
ation. However, in order to inform the Environmental Impact Assessment an assessment of the 
provenance of the feedstock is discussed below.

It is anticipated that the virgin biomass feedstock will be derived from several sources, namely;

• Sustainably managed plantations that will be operated by Egnedol 
• Local supplies (NRW forestry brash and private managed woodland and plantations)
• Non UK sustainable supplies.

Egnedol is developing plantation facilities to supply the site at Blackbridge and other clients global-
ly with sustainably sourced biomass. The sites have been selected to comply with Department of  
Energy & Climate Change Criteria for sustainability. Several viable plantation sites have been as-
sessed and have been subject to due diligence to ensure compliance with sustainability criteria and 
commercial viability. Several viable sites have been identified in locations including Greece and Egypt. 

Local virgin biomass supplies are available. Enquiries with agents dealing in this material have  
confirmed that local forestry in Wales is able to supply around 100,000 tonnes per year of brash and 
waste wood. 

Egnedol has also developed relationships with several international suppliers of sustainable biomass 
which can be supplied commercially to the facility. 

The facility will also utilise the biomass fraction of Waste Derived Fuel (WDF).

Biomass feedstock recovered from WDF will comply with the requirements of the Classes 1, 2 or 
3 of the WRAP Classification Scheme to Define the Quality of Waste Derived Fuels. This material is 
available both locally and across the UK. 

Logistics
Feedstock from outside the UK that arrived in ships larger than 5000t, and up to 10,000t will discharge 
their cargo at Pembroke Dock for transfer to the site via barges. 

Feedstock that is delivered in ships up to 5000t will be delivered directly to the jetty.
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3.3.4

Local supplies will be delivered to Pembroke dock for onward transmission to the site via barge. 

All of the feedstock will be pre – prepared off site and delivered at a particle size of maximum 20mm 
with a moisture content not exceeding 20%.

The fuel will be prepared off site prior to delivery to enable simple and efficient handling and transfer 
at the site using normal enclosed conveyor systems.

The feedstock codes that will applied for in the Environmental Permit application are summarised in 
Volume 3, Appendix 3.7.

BtEf Description 

Figure 3.3 below shows the layout of the BtEf. Further details are provided in Volume 2.

3.3.4.1

Figure 3.3: Layout of the BtEf

The key features of the BtEf are described below;

Jetty (11)

The existing Jetty will be refurbished to enable delivery of feedstock to the BtEf. The refurbishment 
will require structural improvement to the steel frame. Pneumatic ship unloaders will be constructed 
on the jetty. (11b)
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3.3.4.3

3.3.4.2 Fuel Conveyor (11a)

A new fuel conveyor will be constructed on the jetty that will deliver fuel from the ships and  
barges to the on site storage building. The fuel conveyor will be fully enclosed to ensure that no spills 
are possible. 

BtEf Facility 

Where possible the BtEf has been designed to utilise existing structures on the former RNAD site.

With the exception of one, all of the existing buildings will be retained and renovated/extended.  
Drawings of the existing and proposed buildings are contained in Volume 2.

The large building in the centre of the site (1+2) will have the roof height raised to accommodate the 
gasification equipment and will be 24 metres in height to eaves. 

New buildings will be constructed to house dryers, biomass storage, engines, materials handling 
control and electrical control equipment.

Following delivery by either ship to the jetty or via barge to moored buoys, feedstock will be  
transferred in enclosed systems into a storage building (4). The feedstock storage capacity of the 
building will be of order of 100,000 cubic metres.

The feedstock will be dried to 10% moisture content (Bldg 10) and granulated (Bldg 3) to a particle 
size of 4mm prior to introduction into the gasification units (Bldg 1). When required, the feedstock 
will also be compressed into pellets (in building 9) to create a feedstock material that is suitable for 
long term storage.  

The feedstock will be converted into synthetic gas in sealed engineered units by breaking down the 
molecules using thermal cracking.

The gasification chamber will be heated using gas produced by the process.

Steam will be injected into the gasification tower to assist the conversion process.

The synthetic gas will be cleaned and cooled and transferred to simple gas holders (at location 7) prior 
to conversion into electricity in engines and generators (Bldg 5). The gas cleaning process removes 
dust and residues from the syn-gas and is a pre-requisite for the operation of the gas engines and is 
consequently self regulating.

The fine particulate residue from the base of the gasification tower will be vitrified at the base of the 
gasification unit to increase particle size and to render it suitable for use in construction. 

The pyrolysis towers can be run off natural gas or LPG during start-up and syn-gas during normal 
operation.

All process combustion gases will be delivered to the exhaust gas conditioning units (Bldg 9) that 
will ensure compliance with emission regulations. The gas from these units will be discharged via a 
60m high stack (location 6). The units contain sensors that will automatically shut down the system 
when appropriate treatment conditions are lost or if there is a possibility of regulatory emission limits  
being breached.

The process will be operational 24 hours a day. 



Environmental Impact Assessment
Prepared for Egnedol Wales Limited

33

1 Saint Marys Street, Carmarthen, Carmarthenshire, SA31 1TN, United Kingdom  Tel +44 (0)1269 831 606 Fax +44 (0)1269 841 867 Web egnedol.wales

CO2(g) + H2O(g) CO(g) + H2(g) CO(g) + H2O(g) CO2(g) + H2(g)

Carbon Conversion (location 2)
The gasification process converts the solid biomass into a synthetic gas containing Methane,  
Carbon monoxide and hydrogen, a very low percentage (less than 5% of the mass of biomass  
treated) of elemental carbon is produced as a by-product. Any elemental carbon formed is collected 
as part of the gas clean-up process and will be segregated for further chemical conversion.

This carbon residue will be reacted under controlled conditions with steam to produce carbon  
monoxide, hydrogen and carbon dioxide by the following two reactions: -

(Reaction 1)    (Reaction 2)

  
  
This gas will then be added into the synthetic gas reticulation system.

Following gas clean-up the synthetic gas can be distributed to one of two potential processes.

1.  Combustion in gas engine to generate electricity;
2.  Bio-fuel reactor. 

Bio-Fuel Reactor
Synthetic Liquid Bio Fuel and an enriched Methane gas similar in composition to Natural Gas will be 
manufactured at location 2.

The Bio-Fuel reactor will be of the conventional fixed bed (FT) Fischer–Tropsch design using an Iron 
based catalyst. Iron based catalysts are very flexible and can be used with the synthetic gas produced 
from a feedstock biomass. The iron based catalyst is normally bonded to a substrate consisting of  
either of SiO2, Al2O3 to promote structural integrity and the addition of an alkaline metal salt to  
promote activity and stability typically (0.5 wt. % K2O).

The synthetic gas will be passed through a bed of metal based catalyst where the Hydrogen and  
Carbon Monoxide in the synthetic gas will come into intimate contact with the metal catalyst and 
react together to form alkane compounds.

The process proceeds by a series of chemical reactions that produce hydrocarbons, having the formu-
la (CnH(2n+2)). The reactions produce alkanes as follows: -

(2n + 1) H2 + n CO → CnH(2n+2) + n H2O

The basic reaction converting CO to alkanes involves hydrogenation of CO, the hydrogenolysis  
(cleavage with H2) of C-O bonds, and the formation of C-C bonds.

Each chain building reaction step involves the reaction of one molecule of carbon monoxide with  
two molecules of hydrogen (reaction 1) to produce a CH2 chain unit and one molecule of water. 
(Reaction 3).

(Reaction 3)  CO + 2H2 → (CH2) + H2O
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The product distribution of hydrocarbons formed during the catalyzed process follows an Anderson–
Schulz–Flory distribution which can be expressed as: -

Wn/n = (1 − α)2αn−1

Where Wn is the weight fraction of hydrocarbons containing n carbon atoms. α is the chain growth 
probability or the probability that a molecule will continue reacting to form a longer chain, which in 
general, is largely determined by the catalyst and the specific process conditions.

By controlling each of the process parameters in conjunction with the use of selective metal catalyst 
we can accurately control the value of α and in turn the chain length of the hydrocarbons formed. 

The system will be designed and controlled to produce Liquid Biofuel for export which will be  
classified as renewable, with a carbon chain length in the range suitable for use in motor vehicles 
either directly or a part of a commercial blend.

The methane in the synthetic gas will be unaffected by the catalytic process but the hydrogen and a 
high proportion of the carbon monoxide components of the treated synthetic gas will be removed. 
The resultant gas will be enriched in methane to a level similar to natural gas.

This enriched methane gas when blended with the normal synthetic gas could be used to improve 
the efficiency and performance of the gas engines and in turn reduce the amount of feedstock  
consumed per unit of power produced or could be exported as natural gas to the grid.

The only bio-product of the process will be water. This will be recovered and used to reduce  
water consumption in the process. There will be no gaseous emissions to the environment from  
this process.

Stack
The emissions stack will be housed within a concrete structure to a height of 60m. The stack will 
comprise 4 No 3m diameter steel stacks which are housed within a standard concrete casing. The 
final design will be subject to discussions with the regulator.

Heat Transfer 
Residual low grade heat, in the form of warm water, will be transferred from the BtEf to the  
Waterston Eco Park and also to the new greenhouse units situated to the north of the BtEf on the 
Blackbridge Eco Park.

In addition, some of the cleaned hot gases will be directed to the algae production unit on the  
Blackbridge Eco Park.

The warm water pipes that will transfer heat from the BtEf to the Waterston Eco Park will be insulated 
and up to 700mm diameter and will transfer heat to a new heat exchanger. Warm water from the heat 
exchanger will be transferred in insulated above ground pipes to each of the individual buildings within 
the Eco Park on demand and as required by the processes within them. 

Warm gases will be transferred to the algae production units at Blackbridge Eco Park in insulated 
overground pipes, resting on stantions. 

Grid Connection 
A new grid connection will be made by laying cables in a directionally drilled borehole under the  
Haven to the National Grid system located at the Pembroke Power Station. The cables will be at 
400KV capacity (See Section 14 of the EIA). 
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3.4

Figure 3.4: Layout of Waterston Eco Park 

To the south of Hazelbeach Road – the Waterston Eco Park will incorporate an aquaculture centre that 
will produce prawns (Bldgs. 21), fish (Bldgs. 22) and other aquaculture products. 

This element of the Eco Park has been designed on the principles of a Recirculating Aquaculture System 
(RAS), where the dirty water from the prodcution units (21 and 22), is cleaned in the algae beds (23).

The layouts of the Prawn Production building and of the Fish Production Building are shown on Figures 
3.4 and 3.5 below.

A feedstock store for the fish and prawns will be housed within one of the units (Bldg 20). The Eco  
Park buildings will be designed to allow solar panels to be fitted to building roofs. 

Rainwater will be harvested from the roofs of the buildings and this will be stored within tanks that will 
be located inside the buildings. The water will be used to supplement process water requirements. 

Water samples will be tested in accordance with the permit to operate the site. Treatment where  
required will be undertaken using ion-exchange resin.

At the eastern section of this parcel of land, algae units will be constructed that will enable cleaning  
and treatment of the water from the aquaculture units (Bldgs.23). The units will comprise a  
Recirculating Aquaculture System (RAS) and has been designed in conjunction with partners from 
Swansea University.

The RAS system is a biofiltration system which enables the water within the tanks to be reused.  
Water samples will be tested in accordance for the permit to operate the site. Where water treatment is  
required, this will be undertaken via ion exchange resin.

Waterston Eco Park

The layout of the Waterston Eco Park is shown on Figure 3.4 below
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Figure 3.5: Prawn production building

Key

1.  140mm concrete block inner skin up to 2100 AFFL
2.  102mm outer skin of face brickwork
3.  Portal frame to structural engineers details
4.  1800x1000 roof mounted PV panels
5.  Composite panel fully insulated roof system Kingspan or similar supported by structural purlins
6.  Horizontal panel up and over doors by crawford or similar
7.  Full height glazed units
8.  High level steel louvre system with insulated blanking panels
9.  Steel faced escape doors
10. Office formed in 100mm metal studwork 2600mm AFFL
11.  Male facilities (shower, WC and changing) formed in 100mm metal studwork 2600mm AFFL
12. Female facilities (shower, WC and changing) formed in 100mm metal studwork 2600mm AFFL
13. 300mm composite steel faced wall panels horizontally laid. Panel system by Kingspan or similar
14. Power floated concrete slab to engineers details
15. Disabled WC
16. Rainwater capture tanks 1800mm DIA 6250L
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Figure 3.6: Fish production building

Key

1.  140mm concrete block inner skin up to 2100 AFFL
2.  102mm outer skin of face brickwork
3.  Portal frame to structural engineers details
4.  1800x1000 roof mounted PV panels
5.  Composite panel fully insulated roof system Kingspan or similar supported by structural purlins
6.  Horizontal panel up and over doors by crawford or similar
7.  Full height glazed units
8.  High level steel louvre system with insulated blanking panels
9.  Steel faced escape doors
10. Office formed in 100mm metal studwork 2600mm AFFL
11.  Male facilities (shower, WC and changing) formed in 100mm metal studwork 2600mm AFFL
12. Female facilities (shower, WC and changing) formed in 100mm metal studwork 2600mm AFFL
13. 300mm composite steel faced wall panels horizontally laid. Panel system by Kingspan or similar
14. Power floated concrete slab to engineers details
15. Disabled WC
16. Rainwater capture tanks 2700mm DIA 10,000L
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To the north of Hazelbeach Road – a cheese production unit (Bldg.24) and packaging facility (Bldg. 25) 
will be constructed together with a car park for the staff working at Waterston Eco Park.

The Cheese facility has been designed to be a high heat user and to complement the existing busi-
ness units in Pembrokeshire. The site will produce Greek style Haloumi cheese and will provide a 
new opportunity for local farmers to supply sheep and goat milk, along with traditional cows milk. The 
Packaging facility will provide a facility to the whole of the food production element of the eco parks.

The Cheese facility will employ 35 staff and the Packaging Facility will employ 142 staff, both on a 
shift pattern. Careful consideration has been given to the most appropriate location for these facilities 
within the development. 

In order to ensure good access to these two facilities, and in order to locate them outside of the HSE 
COMAH Middle Zone of consultation for both SEM logistics and Dragon LNG, these facilities have 
both been located to the north of Hazelbeach Road, upon an area that has already been developed as 
a car park. By locating these facilities at this site, neither the workforce, nor the normal transportation 
to or from them will need to pass through a HSE Middle Consultation zone. 

The layout of the Cheese Production Building is shown on Figure 3.6 below.
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Figure 3.7: Cheese production building

Key

1.  140mm concrete block inner skin up to 2100 AFFL
2.  102mm outer skin of face brickwork
3.  Portal frame to structural engineers details
4.  1800x1000 roof mounted PV panels
5.  Composite panel fully insulated roof system Kingspan 
  or similar supported  by structural purlins
6.  Horizontal panel up and over doors by crawford or similar
7.  Full height glazed units
8.  High level steel louvre system with insulated blanking panels

9.  Steel faced escape doors
10. Male facilities (shower, WC and changing) formed in 100mm  
  metal studwork 2600mm AFFL
11.  Female facilities (shower, WC and changing) formed in 100mm  
  metal studwork 2600mm AFFL
12. 300mm composite steel faced wall panels horizontally laid.   
  Panel system by Kingspan or similar
13. Power floated concrete slab to engineers details
14. Aluminium powder coated windows to future office space 
15. Disabled WC
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3.5 Blackbridge Eco Park

The layout of Blackbridge Eco Park is provided on Figure 3.3 below. 

Greenhouses will be constructed on land to the north of the BtEf (Bldgs. 16).

The greenhouses and algae units will utilise heat and Carbon Dioxide from the BtEf. Fertiliser  
generated from the fish farms will be tankered to the horticulture units to supplement plant growth.

Rainwater will be captured from the greenhouse roofs and directed to internal storage tanks.  
The water collected will be utilised within the greenhouses and will supplement the existing water 
supply on site. 

As the greenhouses will be constructed from an industrial plastic, this removes the potential for an 
impact from glint and glare from the use of glasshouses.

Figure 3.8: Blackbridge Eco Park
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3.6

Algae production units (Bldgs. 15) will be constructed on the Blackbridge Eco Park which will  
produce algae for biorefining, use in commercial products, foods and nutraceuticals. 

The commercial production of algae provides an excellent opportunity to reduce the carbon footprint 
of the BtEf.

The facility will utilise waste heat and carbon monoxide to produce algae for use in the nutraceuticals 
sector such as omega 3 oils, feedstock production for the aquaculture units at Waterston Eco Park,  
commercial animal feed production and fuel oil production. Each of the algae units will have its own 
Research and Development programme within the building.

The algae utilised will be natural and locally occurring algal strains where possible. The final strains  
chosen will be chosen during the detailed design stage.

Egnedol have also investigated the viability of growing yeast cultures in conjunction with, or in isolation 
from, algae within the units. This approach could optimise nutrient usage or enable nutrients to be 
added into the process to supplement the growth of other downstream products. The production of 
yeasts would use a comparable process to the algae within full containment vessels located within  
the buildings.

The greenhouses and algae units will be constructed on new earthworks plateaus that will be formed 
by a cut and fill earthworks exercise. The earthworks will create a flat plateau which is required for 
the construction and operation of the units. The earthworks cut and fill balance has been optimised to  
ensure that all excavated soils are retained on the site.

The existing and proposed contours are shown on drawings included in Volume 2 together with cross  
sections of the new platforms.

Access

Vehicular and pedestrian access to the BtEf is provided via the existing private access tarmac road off 
the B4325 at Blackbridge and the existing access road to the east of the BtEf which will be improved.

The Blackbridge Eco Park will be accessed via a new road that will incorporate the existing tarmac 
road from the BtEf site to the new development platform. The eastern access road will provide an 
alternative access route for emergency vehicles into the BtEF as well as providing vehicular access 
for workers to the Blackbridge Eco Park.

The Waterston site is currently accessed via the Dragon LNG/SEM Logistics entrance on 5th Street 
off the B4325. The primary access to the new Waterston Eco Park will be via the existing access point 
off Hazelbeach Road which will be reopened and which will provide direct access to the Egnedol site.

The Cheese Factory and Packaging facility will be accessed via Hazelbeach Road.

A new parking facility has been proposed adjacent to the cheese and packaging factories. which will 
limit the number of vehicles travelling through waterston village and enable employees to park and 
walk to work. 

Access and traffic impacts have been discussed further within the Transport Section of the EIA and 
the Transport Impact Assessment undertaken.
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3.7 Employment Density

During the development of the proposed layout, employment density was considered with respect to 
the two COMAH sites which are located around and adjacent to the proposed development.

A summary of the number of employees within each of the key development areas at Blackbridge 
and Waterston is outlined below together with details of the PADHI assessment.

Blackbridge Development Area

49.9MW Biomass to Energy Facility (BtEf)

Gas to Liquid (GTL) Plant

Algae Production Units

Greenhouses

Research and Development

150

29

Employees shared with R&D and Waterston Algae

37 full time. 48 part time

22

Number of Employees

Waterston Development Area

Prawn Farm

Fish Farm

Water Treatment Algae Units

Cheese Factory

Packaging

15

13

7

35

142

Number of Employees

Health and Safety Executive (HSE) Assessment

The HSE Land Use Planning (LUP) team has been consulted as part of the pre-application  
consultation exercise. Their response is included within the consultation report included with the  
application submission and concludes that the HSE would not advise against the granting of planning 
permission for the development on safety grounds.

3.7.1


