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INTRODUCTION

1.1.1

My name is Dr Adrian Evin Williams and I am an Aquatic Ecologist
and Director of APEM Ltd., an aquatic environmental consultancy. I
have over 15 years experience, offering expertise in a range of
aquatic issues and have worked on numerous Environmental
Impact
Assessments
(EIAs)
/
Strategic
Environmental
Assessments (SEAs).
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SCOPE OF EVIDENCE

2.1.1

In order to assess any impacts of the proposed Project it was
essential to gain a thorough understanding of the baseline status
of aquatic communities within the area potentially impacted. In
addition, I consider the effect of the construction and operation
phases upon the Aquatic Ecology of the study area whilst bearing
in mind the findings of the Hydrodynamics and Estuarine
Processes Movement, Surface Water Quality, Terrestrial and Avian
Ecology and Contamination of Soils, Sediments and Groundwater
chapters of the Environmental Statement (ES).
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BENEFITS OF THE SCHEME

3.1.1

The transport issues and benefits of the project are discussed fully
by others. In terms of Aquatic Ecology an important benefit of the
scheme, in my view, is the provision of a detailed aquatic ecology
data set which has greatly improved our understanding of the
aquatic community within estuarine and freshwater habitats in the
study area. These data will aid impact assessments for future
developments within the Mersey Estuary, and other UK estuaries,
and facilitate assessment of their compliance with EU legislation.

4

APPROACH TO THE AQUATIC ECOLOGY ASSESSMENT OF
THE SCHEME

4.1.1

In summary, elements of the general approach taken include;
defining the study scope, collating existing data, identifying data
gaps, recommending and undertaking further surveys and
ultimately reviewing the ecological status of the area, as well as
consulting statutory bodies. A 7-year baseline survey was
completed followed by an assessment of potential impacts,
recommendations for appropriate mitigation measures and further
monitoring requirements.

4.1.2

Baseline surveys covered key components of the aquatic
ecosystem within the estuary and freshwater habitats potentially
impacted by the Project. Freshwater habitats surveyed included
Bridgewater and St. Helens canals, and Stewards and Bowers
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Brooks.
4.1.3

Sampling of benthic algae, invertebrates and fish was conducted
within the main estuary, and macrophytes and invertebrates were
sampled within the freshwater watercourses. Angling club records
were used to collate fish species lists for the canals and the
Mersey Estuary Conservation Group provided sighting records for
marine mammals within the Estuary.

4.1.4

Sampling was conducted in spring, summer and autumn between
2002 and 2007, with some freshwater watercourses sampled in
2008.

4.1.5

Following analysis of the baseline data set, potential impacts
during the construction and operational phases were assessed.
Impacts considered during the construction phase included
underwater noise, sediment movement/disturbance, accidental
release of pollutants and habitat loss/disruption. Potential impacts
assessed
for
the
operational
phase
were
sediment
movement/disturbance,
release
of
pollutants,
habitat
loss/disruption and guanotrophy.

4.1.6

Key international legislation in addition to national, regional and
local planning policies were considered.

5

BASELINE CONDITIONS

5.1

Study area

5.1.1

The study area was divided into three zones, a map of the study
area including the locations of freshwater watercourses studied is
provided in Section 5, Figure 1 of my Proof of Evidence. These
zones were:
Zone 1 (lower zone): Downstream of proposed construction site
for the New Bridge and of the Silver Jubilee Bridge (SJB). From
Hale Head to the existing SJB.
Zone 2 (Middle Zone): Zone in which construction of the New
Bridge is proposed. From the existing SJB to Round Cherval.
Zone 3 (Upper Zone): Upstream of the site of the proposed
construction area. From Round Cherval to just downstream of the
confluence with Whittle Brook.

5.1.2

Section 11.6 of the Aquatic Ecology Chapter of the Environmental
Statement contains a full baseline data account and is summarised
within Section 5 of my Proof of Evidence. A very brief summary of
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the data is provided here.
5.2

Estuarine algae

5.2.1

Diatoms dominated all samples. There was significant spatial
variation in algal biomass among zones, however, the overall
difference in algal biomass among seasons was not significant.

5.2.2

During the sampling period, species richness was relatively low
and composition of the algal community varied considerably
among seasons/years, which is not unexpected. There was an
overall pattern of increasing diversity moving upstream from Zone
1 to 3, but no apparent relationships between species diversity
and season.

5.3

Freshwater macrophytes

5.3.1

In general, the number of macrophyte taxa recorded in the
Bridgewater Canal was greater than in the St. Helens Canal. The
Red Data Book species Nitella mucronata var. gracillima (status of
‘not threatened’ in Britain) was present in the Bridgewater Canal.

5.3.2

Stewards Brook contained slightly more taxa than Bowers Brook
which was heavily culverted. More taxa were recorded in late
summer than in spring, which is typical for macrophytes.

5.4

Estuarine invertebrates

5.4.1

Intertidal macrofauna generally had low abundance across all
zones, although abundance was significantly higher in Zone 1 than
in Zones 2 and 3. In addition, abundance varied significantly
between years but not among seasons. Taxon richness of Zone 1
intertidal macrofauna was significantly higher than in Zones 2 and
3, but did not differ significantly among years or seasons. None of
the macrofauna taxa sampled were of conservation interest or
restricted distribution.

5.4.2

There was no significant difference in total abundance of subtidal
macrofauna among zones, seasons or years. Taxon richness
among zones did not differ significantly with an average of two to
three taxa per zone, and the majority of subtidal sites contained
no macrofauna.

5.4.3

There was a significant variation in epifaunal abundance among
zones, seasons and years. Invertebrate abundance increased from
the upstream Zone 3 to the downstream Zone 1, and abundances
were highest in summer. There was a significant difference in total
taxon richness among seasons/years but not among zones.
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5.4.4

In terms of meiofauna, the nematoda (round worms) and tubificids
dominated intertidal sites. There was no significant spatial
variation in intertidal meiofaunal, although a significant difference
was noted for seasons/years with summer generally being more
productive.

5.4.5

There was no significant difference in subtidal meiofaunal
abundance among zones, seasons or years. Taxon richness of
subtidal meiofauna did not exhibit significant spatial variation but
there was some variation in the taxa sampled during different
seasons/years with autumn generally being more productive.

5.4.6

The only macroinvertebrate found in the saltmarsh scrapes was
Hediste diversicolor, the creeks also contained tubificids and
hydrobid snails. Nematodes dominated samples in the scrapes and
creeks.

5.4.7

The differences and changes observed were typical of a dynamic
estuary.

5.5

Freshwater Invertebrates

5.5.1

Overall, spring and summer invertebrate abundance was greater
in the St Helens Canal than the Bridgewater Canal, and taxon
richness was greatest in the Bridgewater Canal. BMWP scores did
not significantly differ between the St. Helens Canal and
Bridgewater Canal. The ASPT score was greater for the St. Helens
Canal than for the Bridgewater Canal but was usually below 5 at
all sites.

5.5.2

Abundance was typically greater within Stewards Brook, than
within Bowers Brook and Bowers Brook spur. Mean taxon richness
differed among the brooks and was consistently lower in Bowers
Brook. BMWP scores and the ASPT were higher at Stewards Brook
sites. The ASPT at all sites was ≤ 5.

5.6

Estuarine Fish and Mammals

5.6.1

There was a significant increase in fish density moving up the
estuary from Zone 1 to 3. Fish density was greatest in the summer
but did not differ significantly between years. No significant spatial
or temporal differences in species richness were apparent. The
catches were dominated by gobies and juvenile flounder.

5.6.2

Few fish were found within the scrapes, goby being the dominant
species.
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5.6.3

The most likely marine mammals to be sighted in the Upper
Mersey Estuary are harbour porpoise and bottlenose dolphins.
There have also been occasional sightings of grey seals within this
section of the estuary.

5.7

Migratory Fish

5.7.1

Protected migratory fish species (eel, lamprey and sea trout) were
recorded during the surveys. In addition, salmon have been
recorded at the Environment Agency Woolston Weir trap upstream
of the study area and there is evidence they can successfully
breed within the Mersey catchment.

5.8

Freshwater Fish

5.8.1

Fish recorded by anglers in the canal sections adjacent to the
Upper Mersey Estuary were atypical and included bleak, bream,
carp, chub, gudgeon, pike, perch, roach, rudd and tench.

5.9

Key points

5.9.1

Species within the Upper Mersey Estuary are well adapted to the
constantly fluctuating environmental conditions.

5.9.2

The Upper Mersey Estuary has a low diversity and density of
intertidal invertebrates in relation to the Middle/Lower Estuary and
the potential food source provided by invertebrates for birds in the
Upper Mersey Estuary is limited.

5.9.3

Salmon actively migrate through the Upper Mersey Estuary. Other
migratory species travelling through the estuary include eel, river
lamprey and sea trout.

6

IMPACTS OF THE SCHEME

6.1

Key points

6.1.1

Potential impacts of the Project on aquatic communities for both
the construction phase and the operational phase are summarised
below.

6.2

Construction phase impacts
Underwater Noise

6.2.1

Piling in submerged areas can generate high levels of underwater
noise which can potentially affect fish and marine mammals.
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6.2.2

Piling is expected to take place for 5-7 hrs per day for 4 months
for jetty construction and for 5 days during construction of each
cofferdam which are expected to be constructed sequentially.

6.2.3

Vessels that may be utilised during construction may cause a low
underwater noise impact. However, as large vessels already
operate within these waters, fauna are likely to have become
accustomed to such background noise levels.

6.2.4

Before mitigation I consider that this would have an impact of
moderate significance for fish and mammals, and would be nonsignificant for other aquatic organisms.
Sediment movement/disturbance

6.2.5

Cofferdam construction is likely to result in resuspension of
sediment (i.e. scour). This could lead to displacement/smothering
of benthic flora/fauna and could affect sensitive fish species.
Sediment near cofferdams could be scoured up to a depth of 4.55 m. However, the naturally mobile sediment layer (which can be
potentially resuspended under the current hydrodynamic regime)
is expected to be about 1-1.5 m deep, and in addition, most
invertebrates live near the sediment surface the scour of deeper
sediments. Therefore, scour due to the presence of the cofferdams
is not expected to have a greater effect than the natural level of
disturbance. The area potentially scoured would be the equivalent
of 1.3 % of the available intertidal and subtidal habitat.

6.2.6

Over a spring neap cycle under the current hydrodynamic regime
there is an average change of 33 mm in sediment depth across the
Upper Estuary. During the construction phase of the Project an
additional accumulation of sediment to a depth of 30 mm has been
modelled for areas near the cofferdams (within the scour pit area),
however, only 1 to 4 mm of additional sediment would be
expected to accumulate outside the scoured area.

6.2.7

In addition, the majority of organisms found within the intertidal
and subtidal sediments are motile and well adapted to such
conditions, and would be expected to move towards the sediment
surface if smothered.
Consequently, overall, I consider the
increased levels of sedimentation due to presence of the
cofferdams would have a non-significant impact on aquatic
organisms within the Upper Mersey Estuary.

6.2.8

Turbidity does not currently affect salmon migrating through the
study area. There would be increases in turbidity due to Project
construction with very short term turbidity peaks at high tide. The
greatest impact is expected to be within the scour pit (1.3 % of
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the available intertidal and subtidal zone) although suspended
sediment levels within this area would be within the range of
baseline levels measured within the Upper Mersey Estuary for the
majority of the time. Outside the scour zone even the peak values
for suspended sediments would fall well within the baseline levels
currently experienced within the Upper Mersey Estuary. Therefore,
I consider that prior to mitigation the impacts of increased
suspended solids within the Upper Mersey Estuary during
construction would have an impact of low significance on aquatic
ecology.
Release of pollutants
6.2.9

The release of chemicals from deeper sediments due to
resuspension is a possibility. Widespread exceedances of Interim
Sediment Quality Guideline (ISQG) values have been found for
Poly-Aromatic Hydrocarbons (PAHs) within the intertidal zone, and
Probable Effect Levels (PELs) and ISQG values were exceeded for
arsenic, lead, mercury and zinc in some localised areas (ES
Chapter 14: Contamination of Soils, Sediments and Groundwater,
Paragraph 14.6.191).

6.2.10 Due to the action of tidal currents and natural resuspension of
sediments potential contaminant release occurs every day within
the Estuary. Mass flux modelling indicates that for contaminants
currently present within the water column at concentrations below
their EQS (Environmental Quality Standard), levels would remain
below the EQS during construction. In addition, contaminants
which had modelled concentrations above EQS/PEL levels for the
construction phase are already present at levels above EQS/PEL.
6.2.11 The majority of aquatic organisms are also likely to be well
adapted to the relatively high concentrations of pollutants found
within the Upper Mersey Estuary.
6.2.12 Overall, during construction, I expect the increase in water column
contaminant levels due to sediment release to have a nonsignificant impact on aquatic organisms within the Upper Estuary.
6.2.13 The impacts of a direct spillage in the Estuary would vary
according to the type and quantity of chemicals involved.
Pollutants would be diluted within the estuary although the very
low flow rate within the Bridgewater and St. Helens canals would
restrict dispersal of pollutants entering these waterways. I
consider that before mitigation, this could potentially have an
impact of low significance for flora and fauna within freshwater
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watercourses and an impact of moderate significance for estuarine
species.
Habitat loss/disruption
6.2.14 The temporary loss of habitat due to the physical footprint of the
cofferdams only represents 0.074% of the subtidal and intertidal
area in the Upper Mersey Estuary.
6.2.15 Fish and marine mammals within the estuary could be
disorientated or prevented from traversing the estuary if the
construction phase created barriers to their movement.
6.2.16 Construction of a jetty across the estuary could potentially reduce
the amount of sunlight reaching benthic algae at low tide which
may decrease local abundance.
6.2.17 Stone haul road construction directly over the saltmarsh scrapes
or creeks on Widnes Warth or Bowers Brook would likely result in
damage to and/or a loss of these habitats.
6.2.18 Infilling the St. Helens Canal could displace/reduce habitat
availability for aquatic organisms, although fish would be able to
travel through the bypass pipe.
6.2.19 Overall, I consider that before mitigation habitat loss/disruption
would have an impact of low significance for components of
aquatic ecology in both the main estuary and freshwater
watercourses. Although for salmon the impact would be of
moderate significance.
6.3

Operational phase impacts
Sediment movement/disturbance

6.3.1

There could be increased localised scour around the towers. Scour
is not expected to reach a depth of 4.5 to 5 m around the towers
(see paragraph 6.2.5), however, due to the presence of the pile
cap at the tower base which will be 2.5 m below the local estuary
bed level. The proposed diameter of the pile cap is 25 m and only
if the scour hole extended laterally to more than 7.5 metres would
the edge of the cap be exposed and scour could recommence at
the edge of the pile cap. However, this is thought to be unlikely
with the proposed arrangement of tower and pile cap, and the
depth of the pile cap below bed level.

6.3.2

For potential impacts see Paragraphs 6.2.5-6.2.8.
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6.3.3

I consider that impacts of sediment/disturbance on aquatic
organisms during the operational phase would be non-significant.
Release of pollutants

6.3.3

Scour around towers could release pollutants. See Paragraphs
6.2.9-6.2.11.

6.3.4

Oil, petrol and other chemicals could wash off the road into the
estuary/freshwater watercourses during periods of rainfall which
could cause persistent pollution problems.

6.3.5

Before mitigation, I consider the potential impact of pollutant
release on aquatic ecology to be of low significance.
Habitat loss/disruption

6.3.6

The presence of the towers would result in a permanent loss of
habitat representing 0.008% of the subtidal and intertidal area of
the Upper Mersey Estuary.

6.3.7

It is considered unlikely that the towers themselves would form a
significant physical barrier to fish migration and any changes to
hydrodynamics are not anticipated to have an impact on migratory
fish species.

6.3.8

Shading is unlikely to have a significant impact on benthic algae.
The design of the bridge would limit shading, and the area of
intertidal zone potentially affected is very small.

6.3.8

Guanotrophy is unlikely to be a problem in the main estuary due
to dilution and strong tidal currents. A localised minor impact on
aquatic ecology may occur in the St. Helen’s and Bridgewater
Canals due to thelow levels of pollutant dispersal.

6.3.9

I consider the potential impact of habitat loss/disruption on
aquatic ecology to be non-significant. The exception is
guanotrophy in the canals which would have a potential impact of
low significance before mitigation.

10

Summary Proof of Evidence
Aquatic Ecology

7

Mitigation, Compensation, Enhancement and Monitoring
Mitigation measures are suggested for impacts with ‘low negative
significance’ and greater.

7.1

Construction Mitigation Measures
Underwater noise

7.1.1

Vibro piling is preferable to impact piling, and noise levels during
construction would be monitored with hydrophones. Construction
activities would at least cease during the night time for peak fish
migration periods and a safety zone would be established for
marine mammals. I consider that these measures would result in a
low significance for the impact of underwater noise on fish and
marine mammals.
Sediment movement/disturbance

7.1.2

Sediment removed from cofferdams would be relocated to suitable
disposal sites to minimise the amount of material entering the
water column. Monitoring of suspended sediment levels would be
implemented with detection of elevated loads resulting in
identification of potential work practice improvements. I consider
that these measures would result in a non-significant impact of
sediment movement/disturbance during construction.
Release of pollutants

7.1.3

Care would be taken when excavating tower foundations and the
capture, storage and disposal of dewater from cofferdams/piles
would be subject to strict control measures. Duty of Care
Guidelines would also be followed to prevent spills/leakages. With
these control measures I consider that impacts due to pollutant
release would be of low significance or less.
Habitat loss/disruption

7.1.4

Adequate room would be allowed between jetty piles to facilitate
the passing of migratory fish. Mitigation measures for construction
of the access tracks, stone haul road and pier structures are
discussed in ES Chapter 10: Terrestrial and Avian Ecology, Section
10.9. I consider that with these measures the impact of the pier,
and stone haul road construction on the aquatic community,
including migratory fish, would be of low significance.
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7.2

Operational Mitigation Measures
Release of pollutants

7.2.1

The presence of interceptors on the Bridge and adherence to
relevant waste legislation would prevent road spillages/runoff into
the Estuary. With this mitigation I consider that the impact of road
runoff and spillages on the aquatic ecology of the Estuary would
be non-significant.

7.2.2

Interceptors would take surface water runoff from the Project to a
swale prior to entering surface watercourses. Balancing ponds
would be used for runoff into Stewards and Flood Brooks. If these
mitigation measures are implemented I consider that the impact of
road runoff and spillages on the aquatic ecology of freshwater
watercourses would be non-significant.
Habitat loss/disruption

7.2.3

Unavoidably, there would be a direct loss of habitat at tower
location sites. However, the towers would provide a hard substrate
which could be colonised by encrusting organisms.

7.2.4

Guano derived organic enrichment of the estuary and canals from
roosting birds is the possible during the operational phase.
However, I consider that this is probably non-significant within the
main estuary and of low significance within the canals crossed by
the bridge and no mitigation measures are considered necessary.

7.3

Future Monitoring Requirements
Pre-construction monitoring

7.3.1

Monitoring should be conducted for at least 2 years prior to
construction unless otherwise agreed with the relevant regulatory
bodies.

7.3.2

Sampling of estuarine algae, invertebrates and fish, and
freshwater macrophytes and invertebrates should be carried out
utilising the same sampling methods described within the Aquatic
Ecology ES Chapter (Section 11.5: Assessment Methodology).
Sampling would be conducted annually during spring and summer.
Within the main estuary each aquatic component would be
sampled at 5 sites within Zones 1 and 2 during each survey. The
two saltmarsh scrapes (Zone 2) would continue to be monitored.

7.3.3

Phytoplankton would also be monitored at 5 sites in each zone
during spring and summer.
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7.3.4

Within Bridgewater Canal, St. Helens Canal and Stewards and
Bowers Brook, and Bowers Brook spur, macrophytes and
invertebrates would be monitored at 3 sites during spring and
summer.

7.3.5

It will be important to monitor migratory species such as salmon,
river lamprey and eel. The most effective way to sample these
species would be to use the Environment Agency fish trap at
Woolston Weir. This usually operates for 1-2 months of the year,
however, for the Project the trap should be monitored one day a
week each year and include an intensive three month period of
monitoring every week-day during the peak migration season (late
summer/autumn).

7.3.6

It is difficult to directly relate the number of salmon parr/fry and
lamprey ammocoetes caught further up the catchment to the
number of adults passing the Mersey Gateway site. However,
using the Woolston Weir fish trap it would be possible to ascertain
whether adult passage decreased over the construction and postconstruction period.
Monitoring during construction

7.3.7

I consider that all monitoring detailed above should continue
during the construction phase.

7.3.8

In addition, hydrophones would be used to monitor underwater
sound levels during piling. Detection of sound pressures exceeding
those deemed acceptable for aquatic organisms would ensure that
appropriate measures could be implemented

7.3.9

Boat-based surveillance would be implemented to see if any
marine mammals are present in a defined safety zone during
periods of pile driving. If observed within the safety zone then pile
driving may be temporarily ceased if deemed appropriate.
Post-construction monitoring

7.3.10 Monitoring for five years post-construction should be sufficient to
confirm that the Project has had no effect on the aquatic
ecosystem.
7.3.11 The monitoring programme would be the same as that outlined for
pre-construction (Paragraphs 7.3.2 -7.3.6).
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8

RESIDUAL IMPACTS

8.1.1

Following mitigation, no potential impacts are considered to be of
greater than low negative significance. Overall, with mitigation, I
consider that there would be no adverse impact on the integrity of
the Mersey Estuary SSSI, SPA or Ramsar site.

9

OBJECTIONS & REPRESENTATIONS

9.1.1

Objections and representations received regarding the impact of
this project on aquatic ecology included submissions by the
Environment Agency, Natural England, Halton Friends of the Earth,
the Marine Fisheries Agency, and the Mersey Conservancy. I have
responded to these submissions within the Aquatic Ecology Proof
of Evidence and am satisfied that the points raised are adequately
covered within the Aquatic Ecology Chapter and Aquatic Ecology
Proof of Evidence (as appropriate).

10

CONCLUSIONS

10.1.1 The Upper Estuarine habitat is a dynamic and typically unstable
environment for aquatic organisms with any in-Mersey effects of
the Project expected to be discrete, limited in extent and having
no overall effect on site integrity of the nearby SPA, Ramsar or
SSSI. Aquatic species resident within the Upper Mersey Estuary
are characterised by their robustness to changing environmental
conditions over short timescales and moreover the tolerance of
many of the species to various pollutants.
10.1.2 Estuarine benthic algae and invertebrate populations were
relatively depauperate. Species diversity and abundance of benthic
intertidal invertebrates within the Upper Mersey Estuary was
relatively low when compared with intertidal zones which form the
main part of the SPA within the mid Estuary.
10.1.3 The fish community within the Upper Mersey Estuary was typical
of estuarine habitats and the estuary provides an ideal nursery
refuge for juveniles of a number of commercially important fish
species. River lamprey, eel and sea trout were recorded during the
aquatic survey, and there was evidence that Atlantic salmon
passed through the estuary during the survey period.
10.1.4 I consider that underwater noise caused by pile driving could
potentially have a negative impact on the aquatic community and
appropriate mitigation measures for this impact are suggested.
The disturbance of sediments, potential release of contaminants
and the resulting potential impact on the aquatic flora and fauna
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within the estuary also has the potential to act negatively upon the
aquatic ecology. However, I consider that with the appropriate
implementation of dewatering, disposal and adherence to Duty of
Care guidelines, in combination with monitoring during
construction, such impacts will be minimised.
10.1.5 Further monitoring should be conducted before, during and after
construction. This would ensure that an assessment of aquatic
ecology of the Upper Mersey Estuary could be undertaken at all
stages of the development.
10.1.6 It is considered likely that any effects on the status of benthic
algae, freshwater macrophytes, macroinvertebrates, fish species
and marine mammals within the Upper Mersey Estuary, and
associated
freshwater
watercourses,
resulting
from
the
construction and operation of the Project would be non-significant
or of low significance
10.1.7 As a consequence it is expected that there would be a nonsignificant reduction in prey availability for internationally
important bird populations and therefore no adverse effect on the
integrity of the SPA, Ramsar site and SSSI downstream of the New
Bridge site is predicted.
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