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Introduction
This section considers the impact of the proposed development upon water resources and also
discusses the issue of flooding.
Details of the assessment methodology and significance criteria are provided, together with the
baseline conditions and mitigation measures where appropriate.

5.2

Assessment Methodology
All aspects of water utilisation have been considered together with the potential impact on the local
hydrological network.
The water requirements for the site are discussed in this chapter. There will be no discharges to
surface water or to groundwater from the facility. All waste water will be directed either to foul sewer
or to septic tanks and removed from site by tanker.

5.3
5.3.1

Baseline Conditions and Receptors
Existing Hydrology
The hydrology of the site is determined by the permeability of the surface, the geology of the area
and the topography.
The Milford Haven waterway is located immediately adjacent to the south of the site. The Haven and
surrounding tidal reaches are the ultimate receptor of surface water and groundwater from the site
and it is of International, National and Local importance for the fauna and flora that it supports and
is afforded environmental protection, being part of a SAC and SSSI.
The existing hydrological features of the site are shown on Figure 5.1 below, which has been
extracted from the Groundsure report for the site.
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Figure 5.1: Existing hydrological features

The topography of the BteF facility is level, with a surface cover comprised of buildings, concrete or
tarmac. Surface water falling upon this portion of the site is collected into a series of pipes and flows
into the Haven waterway via an existing outfall that lies just to the west of the jetty.
The land to the north and north east of the BtEf sits at a higher elevation, with a steep cliff face
approximately 15 – 25m in height forming the northern boundary of the development platform. Water
from this area either percolates into the generally porous ground or runs off into the watercourse that
runs through the site to discharge to the Haven waterway.
An undulating corridor of land connects the BtEf platform to the Waterston Eco Park to the northeast.
This area contains a stream and reservoir which collects water from the north east prior to discharge
to the Haven.
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The Waterston Eco Park land is level and predominantly covered by concrete hardstanding and roads.
The railhead sits at a slightly lower elevation when compared to the surrounding area. Water from
this area collects in existing drains which discharge via interceptors to streams that lead to the Haven
waterway. The discharge from the site is divided between a point that exits into a stream to the east
near Hazelbeach Road and the stream that runs south west towards the BtEf.
Maps and data obtained show that the site is not located in a groundwater Source Protection
Zone (SPZ).

5.3.2

Hydrogeology
During the historical development of the site, springs that existed have been culverted and now
discharge to the Haven waterway.
At the BtEf site, the development platform comprises made ground which appears to have been
deposited by the RNAD during excavation of the tunnels and tunnel access areas. The land was
formerly tidal, with the current cliff forming the previous high water line. Groundwater beneath this
platform is subject to tidal influence and issues can be observed during low tide as the water recedes
from the underlying fill materials. An indicative cross section through the existing Blackbridge site is
shown in figure 5.2 below.

Figure 5.2: BtEf hydrogeology
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The Waterston Eco Park has a groundwater divide trending approximately north south in the centre
of the site. Groundwater from the eastern side of the divide flows into Hazelbeach brook, whilst that
arising to the west flows into the watercourse that leads to the reservoir at the northern end of the
BtEf, prior to discharge to the Haven waterway.
Figure 5.3a and 5.3b on the following page show groundwater contours and an indicative cross
section of the hydrogeology of the Waterston site.

Figure 5.3a: Waterston Eco Park hydrogeology plan
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Figure 5.3b: Waterston hydrogeology cross section

5.3.3

Flooding
NRW flood maps for Risk of Flooding from Rivers and the Sea (RoFRaS) indicate that the site does
not lie on a floodplain however the impact of climate change upon the flood levels has been assessed
and is discussed in Section 5.9.
An extract of the Groundsure report showing the flood areas around the development site is shown
in figure 5.4 below.
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Figure 5.4: Extract from groundsure report flood map

5.4

Construction Impacts
A construction surface water management plan will be developed by the contractor prior to the
commencement of development and will be included within the construction management plan.
The surface water management plan will be agreed with the local authority prior to commencement.
There is a potential for impact upon water quality during construction where the ground is
disturbed or where the hardstanding is removed. A summary of contaminants which could be
present based on previous site investigation data is presented in chapter 7. Normal construction
best practice will be adopted to ensure that sediments are trapped and filtered out of surface
water runoff prior to discharge via anappropriate discharge consent.
Typical techniques that are likely to be utilised include the use of a silt trap to capture sediment and a
3 stage oil interceptor to remove floating organic compounds. Water released from this system will
be tested for determinands and at a a frequency to be agreed with regulators.
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The most significant area of earthworks will be undertaken to the north of the BtEf at the Blackbridge
Eco Park and at the algae production and gas conditioning area, where new development platforms
and access tracks are to be installed, followed by new impermeable surfacing or buildings.
A site investigation in accordance with the appropriate standards will be undertaken prior to the commencement of development.
The scope and nature of the investigation will be agreed with the regulatory authorities prior to
commencement.
The requirement for the site investigation is expected to be outlined within a standard contaminated
land planning condition. The methodology and scope of the investigation, where not outlined in any
planning condition, will be discussed with regulators prior to commencement.
Where identified, remediation will be undertaken and a suitable verification report will be produced. It is possible that contaminated groundwater may be encountered during foundation and
infrastructure construction on the Waterston Eco Park. Construction methods will be adopted that minimize the requirement for disturbance of groundwater in this area. Any contaminated
groundwater that is removed from the excavations will be removed off site by tanker to a suitable
disposal facility.
A small amount of water will be required each day for the welfare of the general construction
works, this will be delivered in bowsers to the site and directed to self-contained welfare units. The
effluent from these units will be collected in tankers and removed from the site to a suitable licensed
treatment works.
It will be necessary to install temporary fuel storage tanks for machinery operation. All tanks will be
double skinned and / or contained within an impermeable bund sized to hold 110 % of the total tank
contents to prevent the releases of contaminants to the environment. The maintenance of construction machinery will be forbidden on-site, unless conducted in a suitably kerbed or bunded area to
prevent the accidental leakage of lubricating and hydraulic fluids.
Construction strategies and proposed discharge pathways will be agreed with the relevant authorities
and subject to the implementation of mitigation measures contained therein, it is expected that any
risk of adversely impacting water quality will be reduced to an acceptable level.

5.5

Post Construction Hydrology
The hydrology of the BtEf area will be unaltered post construction. All of the impermeable cover will
be retained.
The development of Blackbridge Eco Park will create significant areas of impermeable cover over land
that is currently in agricultural use. Rainwater harvesting will direct surface rainfall to storage tanks for
irrigation use in the horticultural process. A testing protocol where not specified within in any permits
for the site will be discussed and agreed with regulators, to ensure suitability for use. The horticultural processes will be undertaken in lined cells and consequently water loss will be via transpiration
and no groundwater ingress is anticipated. Excess rainfall that is not captured and used within the
greenhouse will be discharged to ground.
The hydrology of the Waterston Eco Park will remain unaltered. All of the impermeable cover will be
retained.
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Operational Impact

BtEf
The BtEf will require up to approximately 5 l/s of water per second during normal operation. The water
will be obtained from the existing water main that is connected to the site, and the demand will be
reduced by rainwater harvesting.
There will be no aqueous discharge from the BtEf process to the Haven waterway. Water will be
heated by waste heat recovered from the process, and will then be delivered to the Waterston Eco
Park and Blackbridge Eco Park for use in downstream industries. Water loss will be due to evaporation
and steam generation.
Water from welfare facilities and offices will be discharged to cess pits that will be emptied by tanker.
There will be no discharge to the Haven.
All surface water that falls on hardstanding will be captured by the existing surface water drainage
systems and directed to an oil interceptor of appropriate design and capacity. After passing through
the oil interceptor, the surface water will be discharged to the Haven waterway.
A fire suppression system will be installed at the feedstock store of BtEf and at conveyors. The fire
suppression system will comprise inert gas (Nitrogen) or water.

5.6.2

Blackbridge Eco Park
The greenhouses will require irrigation water, which will be sourced from rainwater harvesting and
the existing mains water connection to the site. The growing system will ensure recycling of water
whenever possible. It is anticipated that approximately 40,000m3 of water will be required per year
for watering of the greenhouses.
Rainwater harvesting from the structures at the Blackbridge Eco Park could generate around 39,000m3
of water annually. The balance of the water requirement for the Blackbridge Eco Park, around 1,000m3
per annum, will be sourced from the existing mains water connection to the site.
A testing protocol where not specified within in any permits for the site will be discussed and agreed
with regulators, to ensure suitability for use.

5.6.3

Waterston Eco Park
The design of the aquaculture facility and algae water treatment area is based upon a Recirculating
Aquaculture System (RAS) and will not generate any effluent which requires disposal. We envisage
that routine top up water will be available from the rainwater harvesting, supplemented by a new
potable supply that will be constructed via the new access road to the site, off Hazelbeach Road.
A testing protocol where not specified within in any permits for the site will be discussed and agreed
with regulators, to ensure suitability for use.
Residual organic matter from the RAS will be utilised as fertiliser in the greenhouses.
In the event that aquaculture tanks need to be emptied, the water will be discharged to the foul
sewer in Hazelbeach Road.
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The cheese production facility will require a new potable water supply that will provide around 1m3
hour, and will generate wastewater which will be discharged to sewer. The volume of water that will
be utilised and disposed of is approximately 1m3 per hour.
The packaging facility will utilise water for washing produce and for welfare facilities. A new potable
supply will be required to this facility. Wastewater will be discharged from the packaging facility to
sewer via a new connection.
The applicant will apply to make a new connection into the foul main in Hazelbeach road from the
Waterston Eco Park.
5.6.4

Liquid Storage Tanks
All liquid storage tanks on site will be bunded to the relevant capacity as outlined in NRW guidance.
The BtEf will require storage of oils and lubricants to operate the facility. These will be stored in appropriately bunded facilities, the details of which will be agreed with NRW during the Environmental
Permit Application for the project.
The Blackbridge Eco Park will house tanks containing algae and water. The algae units are sealed and
contained within bunds to prevent escape, in line with best practice.

5.7

5.7.1

Mitigation Measures and Monitoring Programmes

Overview
The developer intends to comply with ISO 14001, which sets out the best practice techniques for
Environmental Management. The whole site will be registered to this protocol which will establish the
techniques to be adopted for Best Practice Environmental Management of the site.

5.7.2

Construction Phase
		
A Construction Management Plan will be implemented and agreed with the Local Authority and
NRW prior to commencement of any works. The Construction Phase plan will enable clear
management objectives to be established for each phase of the construction.
The construction phase plan will identify measures to ensure that the water quality is maintained and
that the works are planned to ensure secure protection of the aquatic environment in this sensitive
location.
Monitoring of water quality will be undertaken on existing water courses during the construction
works to assist with the management of construction activities.

5.7.3

Operation
The BtEf will be subject to an Environmental Permit, which will detail the protection and
monitoring requirements for the facility. The results of monitoring will be submitted to NRW
for review. Following commencement of site operations, monitoring will be conducted to the specification agreed with NRW during the environmental permit application process. The environmental
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controls to be implemented under the fire water management system will be detailed within the
Environmental Permit Application.
The BtEf has been designed to ensure that warm water is not discharged to the Haven. Residual heat
from the process will be transferred as warm water. The pipes will be pressurised and monitored for
leaks. Automatic shutdown systems will be incorporated into the warm water delivery system to
close the pipes in the event of leakage to enable repair.
The algae production facility at the Blackbridge Eco Park will contain modular units that contain
fluids. The units will be housed within bunded buildings that will be designed to contain 110% of the
contents of the modular systems.
The Aquaculture units and algae facility at the Waterston Eco Park will be constructed inside bunded
areas that will contain 110% of the largest tank.
Any liquid storage at the cheese facility will be constructed within bunded areas.

5.8

Assessment of Cumulative Impacts
The development will not have any discharges to surface or groundwater and therefore there are
no cumulative impacts in respect of this.
Groundwater and Surface water protection during the construction phase is discussed within
Chapter 7 – contaminated land.

5.9

Flooding
None of the land based development lies within a designated floodplain.
Both the Blackbridge and Waterston Eco Parks lie well above the level at which flooding is anticipated.
The BtEf lies adjacent to the Milford Haven Waterway.
Following consultation with Natural Resources Wales, the BtEf site has been assessed to determine
the impact, if any, of climate change and sea level rise on the flood risk to the site.

5.9.1

Fluvial
The site is not considered to be at risk from fluvial flooding. A stream runs through the site, in both
open channel and culvert, leading from the reservoir to the Haven.
The culvert and channel will be cleaned regularly to ensure that it does not block and that normal
capacity is maintained.

5.9.2

Tidal
NRW generally prefer the flood assessment method promoted in the coastal flood boundary
conditions (for UK mainland) joint research project between DEFRA and the Environment Agency
to determine the T200 and T1000 high tide levels. This method accounts for the joint probability of
meteorological (surges etc.) and astrological affects (the impact of the sun and the moon) on the tide.
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The projected maximum tide levels for the adjacent coastline was obtained from NRW and has a
95% confidence level (see Table 5.1). It would be normal to increase the levels by a recommended
value of 0.3m for the T200 event and by 0.5m for the T1000 event as a precautionary measure. In
addition, TAN 15 suggests that 50 years of projected sea level rise should also be added. However,
recent recommendations from the Environment Agency suggests that the current tide levels should
be increased by 75 years of sea level rise for a low lying vulnerable development.
The derived projected T200 year and T1000 year sea levels, together with the projected 50, 75 and
100 years sea levels are provided in Table 5.2.
Figures for sea level rise have been based on current guidance on climate change from DEFRA. The
data advises sea level rise will be 3.5mm/year from 1990-2025, 8.0mm/year from 2025-2055 and
11.50mm/year from 2055-2085, 2085 – 2115 = 14.5 mm
0.5% Annual Probability of Flooding

0.1% Annual Probability of Flooding*

Level

Confidence

Level

Confidence

4.75

+/- 0.2

4.95

+/- 0.3

Table 5.1: Water surface extreme tide elevation (m AOD) **

2008

Current

50 years of sea
level rises (2065)

75 years of sea
level rises (2090)

100 years of
sea level rises

T200

4.75

4.7745

5.1645

5.3945

5.757

T200 Precautionary

4.95

4.9745

5.3645

5.5945

5.957

T1000

4.95

4.9745

5.3645

5.5945

5.957

T1000 Precautionary

5.25

5.2745

5.6645

5.8945

6.257

Table 5.2: Tide levels with sea level rise

As the site lies in excess of 7m AOD, during both the T200 and the T1000 event the area surrounding
the site would not be affected by flooding from tidal inundation.
NRW have also undertaken their own assessment for the site and confirmed in the pre-application
consultation letter of 19th May 2016 - Annex A, that the expected extreme tidal level for a 1 in 1000
event with 100 years of climate change would be 6.4 m AOD. NRW further stated that they would
not object to the development with respect to flood risk providing all development takes place at 7m
AOD or above other than works to the Jetty.
All development other than works to the jetty and all finished floor levels will be at 7m AOD or above.

5.9.3

Surface Water Flooding
Flood maps show that areas immediately adjacent to the stream and reservoir which lie adjacent
to the site could be subject to minor surface water flooding. The channel and reservoir will be maintained to ensure continuity of flow.
Any surface water flooding does not however affect the development footprint or infrastructure.
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Conclusion
The development will have no discharge to surface or ground water and therefore will not have an
adverse impact.
The facility will harvest rainwater for process use. Aqueous discharges from the site will result from
the BtEF welfare facilities, the cheese production and the packaging facility. All discharges will either
be directed to the existing public foul sewer system or to new septic tanks which will be emptied by
tanker and taken of site for disposal at a suitably licensed facility.
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