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EXECUTIVE SUMMARY

This technical report presents the results of the aquatic ecology surveys undertaken by Jacobs UK
Ltd. (Jacobs) on behalf of Highways England. The purpose of the survey was to establish the
ecological status of watercourses and waterbodies in proximity to the proposed upgrade to dual
carriageway of the Al between Morpeth and Felton: Section A - Morpeth to Felton.

A desk study exercise was carried out in 2017, to obtain records of aquatic receptors up to 2km from
the scheme. Records were returned by the Environment Agency and local records centre.

Field surveys were conducted, following best practice, for the following receptors:

¢ River habitat

e Macrophytes

e Macroinvertebrates

e Ponds

e Freshwater fish

o White-clawed crayfish

e Exposed riverine sediments

The majority of watercourses in the area were small, shallow and heavily shaded with poor ecological
value. The River Coquet is a large watercourse, designated as a Site of Special Scientific Interest
(SSSI) and provides high quality aquatic habitat for a number of receptors including freshwater fish
and macroinvertebrates. Likewise, the Longdike Burn supports diverse macroinvertebrate and fish
communities. The River Lyne was found to have poor ecological value and supported a significant
population of the non-native North American signal crayfish.

Mitigation will be required to prevent impacts on water quality during construction and operation, and
consideration should be given to the design of crossing structures to minimise loss of habitat or
habitat fragmentation.

Biosecurity measures must be in place to prevent the transfer of non-native species and the diseases
they carry.
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1 INTRODUCTION

Scheme Background

111

1.1.2

Following the outcomes of the 2014 A1 North of Newcastle Feasibility Study the Department
of Transport confirmed, in its first Roads Investment Strategy, the intention to upgrade
twenty-one kilometres of the existing Al to a dual carriageway between Morpeth and
Ellingham in Northumberland. This comprised two discreet sections:

e Section A - Morpeth to Felton, and;
e Section B - Alnwick to Ellingham.

At this stage of the project (PCF Stage 3) one option was under consideration for Section
A, this is briefly described below:

Section A - Morpeth to Felton

o Offline Option — this option would be online at its north and south ends, but a large
central section would form a new bypass to the west of the existing Al between the
Floodgate Burn crossing and Bockenfield Bridge. The existing A1 would be de-
trunked and form part of a local road network, which would separate local and
strategic traffic.

Report Rationale

113

The aim of this report is to present the results of aquatic ecology surveys undertaken by
Jacobs on behalf of Highways England. The information presented will be used to inform
the preferred option and identify the requirement for additional surveys to be completed at
PCF Stage 3. The data will ultimately inform the Environmental Impact Assessment (EIA)
for the preferred options.

Background to surveys

114

115

Surveys have been completed by qualified ecologists within Jacobs, competent in their
fields and holding appropriate qualifications (River Habitat Survey accreditation, white-
clawed crayfish license, and electric fishing competency training). All lead surveyors were
members of one of the following institutions: Chartered Institute of Ecology and
Environmental Management (CIEEM), Royal Society of Biology (RSB) or Institute of
Fisheries Management (IFM).

The objective of the surveys was to describe the baseline status of aquatic ecology
receptors potentially affected by the proposed scheme. The surveys were undertaken
between May and October 2017. Aquatic surveys and ecology receptors of interest were:

e Aguatic Habitat Assessment

e River Habitat Survey (RHS)

e Macrophytes

e Macroinvertebrates

e Ponds

e Freshwater fish

e White-clawed crayfish (Austropotamobius pallipes)

o Exposed Riverine Sediments (ERS)

Version: 2
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1.1.6  The survey programme included a desktop study to search for records of the receptors
listed above and field survey to provide more detailed information. For the purposes of the
surveys, “the site” was taken to mean the footprint of the scheme. Study area is the area
covered by the desk study and survey area is used to describe the area covered by field
surveys.

Definitions

1.1.7 The proposals refer to the footprint of the proposed development (scheme boundary).

1.1.8  The study area relates to a 2 km buffer around the proposed options for Section A in which
desk study information has been collated via online and third party sources.

1.1.9 The survey area refers to a 250 m buffer around the offline option for Section A.

Legislative and Regulatory Context

1.1.10

1.1.11

1.1.12

1.1.13

1.1.14

A summary of the legislation and policy framework for relevant aquatic receptors is provided
below. Full details, including information regarding the biology, habitat requirements and
nature conservation status are provided in Appendix A.

Water Framework Directive

The 'Directive 2000/60/EC of the European Parliament and of the Council of 23 October
2000 establishing a framework for Community action in the field of water policy' (Water
Framework Directive or WFD) was adopted and came into force in December 2000 in order
to protect inland surface waters, groundwater, transitional waters and coastal waters. The
aim of the directive was to ensure that all aquatic ecosystems meet Good Ecological Status.
In England and Wales the WFD is transposed into UK legislation by the Water Environment
(Water Framework Directive) (England and Wales) Regulations 2003.

Freshwater Fish

Atlantic salmon (Salmo salar), brown/sea trout (Salmo trutta), river lamprey (Lampetra
fluviatilis), sea lamprey (Petromyzon marinus) and European eel (Anguilla anguilla) are all
listed as species of principal importance in accordance with the requirements of Section 41
(England) of the Natural Environment and Rural Communities (NERC) Act 2006. Atlantic
salmon and all three species of lamprey are listed in Annex Il of the Habitats Directive.
Atlantic salmon, brown/sea trout and European eel are also listed as protected species
within the Northumberland Biodiversity Action Plan.

European eel are protected under the Eels (England & Wales) Regulations 2009 which
requires eel passage to be considered and the Environment Agency to be notified of any
development likely to affect passage of eels.

White-clawed Crayfish

The white-clawed crayfish receives partial protection under Schedule 5 of the Wildlife &
Countryside Act 1981 (as amended) in respect of Sections 9(1) and 9(5). This makes it an
offence to: intentionally take (capture); and sell, offer or expose for sale, or have in his
possession or transport for the purpose of sale, any live or dead white clawed crayfish or
part thereof. It has full protection under Annex Il and V of the Habitats Directive (Council
Directive 92/43/EEC) requiring the designation of Special Areas of Conservation for its
protection and prohibiting the taking or disturbance of the species in the wild. The white-
clawed crayfish is also listed in accordance with the requirement of Section 41 (England) of
the Natural Environment and Rural Communities (NERC) Act 2006 and is listed as a
protected species on the Northumberland Biodiversity Action Plan (Northumberland Wildlife
Trust, undated).
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1.1.15 Licences can be granted by Natural England to allow development to take place if carried
out in accordance with the provisions of the licence.
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2 AQUATIC HABITAT ASSESSMENT

21
211

2.2
2.21

222

223

2.3

2.31

Objective

An aquatic habitat assessment forms the preliminary phase of all aquatic ecology surveys,
and is used to characterise watercourses and identify sites that are suitable for specific
aquatic surveys.

Desk Study

Seventeen watercourses and minor tributaries were identified as being crossed by the
proposed route from a high level assessment of OS mapping overlaid with the proposed
route option. Of these, three are designated Water Framework Directive (WFD) water
classification rivers. Data from the 2016 monitoring cycle is shown in Table 2.1.

Table 2.1: Selected water body classification data for River Coquet, Longdike Burn
and River Lyne (Environment Agency, 2017a).

Site name River Coquet (from Forest Longdike Burn ’ Lyne from Source to
Burn to Tidal Limit) Tidal Limit

ID GB103022076693 GB103022076550 GB103022076820

Overall Good Moderate Poor

Biological Good Moderate Poor

Fish N/A N/A (High in 2014) Poor

okl

Physicochemical | Good Moderate Good

quality elements (Phosphate)

Chemical Good Good Good

WEFD classifications demonstrate that all biological receptors on the River Coquet are at
good status or above, indicating only minor deviation from reference conditions. The
Longdike Burn and River Lyne are influenced by environmental stresses so that they fail to
meet Good status for their biological components, with the exception of macroinvertebrates
on the Longdike Burn. Nutrient pressures are a potential cause of failure on the Longdike,
either form point source discharges or diffuse agricultural sources. Elevated phosphate may
influence the macrophyte community and result in the Moderate status of the aquatic flora
elements.

The River Coquet forms part of the River Coquet and Coquet Valley Woodlands Site of
Special Scientific Interest (SSSI). The aquatic notified features for this site include Atlantic
salmon, brook lamprey and sea lamprey in addition to five different types of flowing water
habitat.

Field Survey
Methods

A preliminary walkover of the seventeen watercourses (Figures 1.1 — 1.4), identified by the
desk study, that will be potentially impacted by the proposed scheme was undertaken in
May 2017, in order to identify sites suitable for specific aquatic surveys. Surveys covered
at least 100m up and downstream of the proposed crossing point where possible. Notes
were made of the substrate composition, flow type, depth, ease of access and other general
characteristics of each watercourse.
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Survey Limitations

Due to access restrictions, only the area downstream (east) of the crossing points on the
River Lyne and Floodgate Burn could be surveyed. Therefore, the character of these
watercourses west of the Al could not be determined. While this may present a limitation
to assessment of habitat lost under the footprint, most potential impacts would affect the
downstream habitat, which was surveyed.

Results

The results of the aquatic habitat assessment are given in Appendix B and an assessment
of the suitability of each site for further survey is given in Table 2.2.

Of the seventeen sites surveyed, four were typical of small (<1m), predominantly dry or
ephemeral water features, often associated with field boundaries and wet fencing
(Unnamed Tributaries 1 and 2, Earnsdon Burn Tributary and Fenrother Burn Tributary 2).
These sites were determined to be unsuitable to support aquatic receptors of any value and
removed from any further survey.

The largest watercourse in the survey area was the River Coquet which is up to 40m wide
flowing through a steep wooded valley. Habitats in the River Coquet were substantially
different on the upstream and downstream sides of the existing Al, with the upstream side
dominated by bedrock and the downstream having a shallower water depth and varied
substrates and flow types. Longdike Burn and the River Lyne were the only other designated
main rivers in the survey area, both around 3m wide flowing predominantly through
woodland and rough pasture.

Sites selected for River Habitat Surveys were designated main rivers, permanently wetted
and crossed by the proposed scheme.

Sites selected for macrophyte surveys were permanently wetted watercourses, that were
not heavily shaded (overhead or marginal cover of >70%). Heavy shading will reduce the
potential growth and diversity of macrophyte communities and any sites with marginal or
overhead shading form riparian vegetation were screened out of further study.

Sites selected for macroinvertebrates were permanently wetted watercourses with water
depths exceeding 5cm of water. Sites were chosen close to the proposed crossing point to
best represent the habitat that may be affected by new infrastructure or changes to
hydrology or channel morphology form discharge points.

Sites selected for fish surveys were permanently wetted channels, not choked with aquatic
macrophytes, connectivity to the wider catchment for eel and salmonids, could be safely
accessed for 100m through the study area. The Coquet was deemed too deep to survey
safely and desk based assessments were used to evaluate the fish receptors in this
watercourse. Where watercourses were shallow (<10cm), longitudinal connectivity broken
up by frequent debris dams, or natural barriers to movement and water flow types indicated
stagnant or slow flowing water types, sites were discounted from further study.

Sites selected for crayfish surveys were determined by a licenced surveyor. They confirmed
the presence of optimal and sub optimal crayfish habitat types, taking cognisance of flow
types, substrate, marginal and submerged cover, macrophytes and woody debris. An
assessment was made during the aquatic habitat assessment of suitability for crayfish to
bury and seek refuge under submerged structures. Where access allowed crayfish survey
sites were selected to encompass the proposed crossing point.
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Table 2.2: Suitability of sites for further survey based on aquatic habitat assessment.

RHS Macro- Macro Fish Crayfish Reasoning
phytes invertebrates

Minto’s Dean ) ) v ) ) Heavily shaded with little water depth. No suitable habitat for crayfish
Tributary or fish
Minto’s Dean - v v v - Small and relatively shallow but with potential eel habitat
Back Burn Tributary - - v v - Heavily shaded but potential eel habitat. No suitable habitat for crayfish
River Coquet v - v - v Too large and fast flowing to survey for macrophytes and fish
Thirston Burn ) ) v ) ) Very little water with lots of terrestrial grasses, unlikely to support fish,
Tributary crayfish or macrophytes
Unnamed Tributary 1 - - - - - Dry — no surveys undertaken
Unnamed Tributary 2 - - - - - Dry — no surveys undertaken
Longdike Burn 1 v v v v v Habitat present for all receptors
Longdike Burn 2 v v v v v Habitat present for all receptors
Earsdon Burn ) ) ) ) _ Dry — no surveys undertaken
Tributary
Earsdon Burn - - v - - Relatively shallow with silt substrate and heavily poached by cattle
Fenrother Burn 1 - - v - - Very little water and heavily shaded — no further surveys undertaken
Fenrother Burn 2 - - - - - Dry — no surveys undertaken
River Lyne v - v v v Too heavily shaded for macrophytes
Floodgate Burn - - v v - Small and shallow but with potential eel habitat
Shieldhill Burn - - v - - Very little water, heavily shaded and culverted for long distances
Shieldhill Burn ) ) v ) ) Ditch with septic input - no surveys undertaken
Tributary
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3 RIVER HABITAT SURVEY

3.1
3.11

3.2
3.2.1

3.2.2

3.2.3

3.3

3.3.1

3.3.2

Objective

RHS is used to assess overall habitat quality and the degree of artificial modification present
to a watercourse. RHS can be used to determine a hydromorphological baseline against
which modification to bank and bed structures can be assessed, and the effect of any
modification on ecological functioning predicted. Outputs of RHS surveys are the Habitat
Quality Score (HQS) and Habitat Modification Score (HMS). Habitat Quality Score refers to
the “overall habitat diversity provided by natural features in the channel and river corridor.
Points are scored for the presence of features such as point, side and mid-channel bars,
eroding cliffs, large woody debris, waterfalls, backwaters and floodplain wetlands”
(www.riverhabitatsurvey.org). The Habitat Modification Score (HMS) and subsequent class
is an indication of artificial modification to river channel morphology, based upon the
presence and extent of artificial features such as culverts and weirs, re-profiling and
reinforcement of banks, bridges and outfalls and embankments.

Desk Study

Results of previous RHS were obtained from www.riverhabitatsurvey.org/map-open-os/.
Although the River Coquet, Longdike Burn and the River Lyne have all been previously
surveyed, only the River Lyne site falls within the study area. This site (reference number
19694) was classed as predominantly unmodified in 2007 (HMS 120 and HQA 78).

Several sites on the River Coquet have previously been surveyed by RHS. The nearest
sites to the study area lie 13.5km upstream (site 8818, surveyed in 1996) and 7.6km
downstream (site 24033 surveyed in 2008). All sites ranged from pristine/semi-natural to
obviously modified, with the exception of one site, at Warkworth Ford, which was classed
as severely modified in 2011. The section of the River Coquet within the survey area has
no previous RHS surveys. The Coquet within the survey area is not designated as artificial
or heavily modified under WFD and the hydrological regime is classified as supporting good
status (Environment Agency, 2017a). Areas of the Coquet catchment have been subject to
historic dredging and straightening (The Wild Trout Trust, 2014).

The only previously surveyed RHS site on Longdike Burn is approximately 1.3km
downstream of the survey area and was recorded as obviously modified in 1995. The
Longdike Burn is not designated as artificial or heavily modified under WFD and the
hydrological regime and morphology are classified as supporting good status (Environment
Agency, 2017a).

Field Survey
Methods

RHS was undertaken over a 500m stretch on the main watercourses encompassing, where
access allowed, the crossing point of the proposed scheme (Figures 1.1 — 1.3, Appendix
C). The survey was undertaken by an accredited surveyor, experienced in the assessment
of lowland river typologies and having received the 2017 RHS update (Sean McGrogan —
RHS accreditation ID FAO23E). RHS is a standard monitoring method and requires an audit
of a 500m reach of the physical characteristics and surrounding land use of a river. Ten
spot checks are taken at 50m intervals within the 500m survey reach, followed by a sweep
up of overall channel, bank and riparian zone characteristics. Features of geomorphological,
hydromorphological and ecological interest are also recorded (Environment Agency, 2003).

Surveys were undertaken in August 2017, during a period of nhormal summer flow. Whilst
considered outwith the preferential time to conduct an RHS survey (May — June) the low
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macrophyte cover in the survey reaches and shallow water at this time of year were deemed
suitable to allow a full assessment of the river bed and banks at each site.

Once collected, RHS field data was Quality Assessed by a second accredited RHS surveyor
Jon Barnes - AT004) before being provided to the Environment Agency (custodians of the
national database) and compared to a nationwide network of reference sites.

Survey Limitations

Due to access restrictions the RHS survey on the River Lyne was conducted from the
crossing point downstream, rather than including the section upstream and downstream.
However, as previously mentioned, most potential impacts would occur downstream of the
crossing point.

Surveying in August (outside of the preferred survey window of May — June) is not
considered a limitation. Spring surveys are preferred to avoid macrophyte growth obscuring
bed and bank features. The proposed Scheme crossing points selected for RHS do not
demonstrate heavy macrophyte growth and therefore this is not considered a limitation to
the RHS survey.

Where possible the proposed crossing point was included within the RHS. With potential
physical habitat modification occurring at the crossing point (and predominantly
downstream in the form of changes to surface water drainage) a separate upstream RHS
site was deemed unnecessary if the crossing point could be encompassed within a
downstream site.

Results

The main watercourses crossed by the proposed scheme were surveyed between the 15
and 4" August 2017 (Figures 1.1 — 1.3). The survey results are presented in Table 3.1.

Table 3.1: RHS survey results.

Watercourse | Survey Reach ‘ HQA I HMS I HMS class

River u/s: NZ 17187 99820 54 365 3 — Obviously Modified

Coquet d/s: NZ 17689 99877

Longdike u/s: NZ 17838 97169 52 1860 5 - Severely Modified

Burn 1 d/s: NZ 18051 97412

Longdike u/s: NZ 18056 96711 60 800 4 — Significantly

Burn 2 d/s: NZ 17880 97024 Modified

River Lyne | u/s: NZ 18570 91627 53 420 3 - Obviously Modified
d/s: NZ 18899 91656

All sites received a Habitat Modification Class of obviously modified to severely modified,
predominantly due to the inclusion of the existing crossing structures in the survey reaches
(Table 3.1). Inclusion of the crossing structure is also likely to account for the difference
from the previous result of predominantly unmodified for the River Lyne.

The River Coquet received the lowest HMS (365) as it was the only site where no culverts
were recorded. Contributory factors to the modification score on the Coquet include the
presence of the existing A1 crossing and associated infrastructure, including bank
reinforcement and an outfall. The river planform was predominantly natural, with no
evidence of realignment or over deepening, although some isolated resection was recorded.
The bank habitat features and flow diversity contributed to the HQA score. The RHS scores
are comparable to the historic RHS cores reported from RHS surveys undertaken up and
downstream of the A1 crossing.

Version: 2
1 Issued: March 2017




Al in Northumberland
Aquatic Ecology Survey Report

3.3.10 Both Longdike sites reported significantly or severely modified HMS scores, with over a
third of each survey sites both realigned and over deepened. Site 1 on Longdike Burn
received the highest HMS (1860) due to the presence of significant habitat modification.
Both sites are affected by culverting, bridges, and significant amount of re-sectioning/re-
profiling, whilst the Longdike Burn site 1 RHS also reported reinforced banks. Despite this
the Longdike Burn Site 2 survey recorded the highest HQA, although tis was largely driven
by marginal and adjacent habitat features rather than inchannel habitat diversity or quality.
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4 MACROPHYTES

4.1

Objective

4.1.1 A survey of the macrophyte community in a watercourse can be used to assess ecological

4.2
4.2.1

4.2.2

4.3

4.3.1

4.3.2

4.3.3

condition and indicate impacts of nutrient enrichment and alterations in flow.

Desk Study

The citation for the River Coquet and Coquet Valley Woodlands SSSI indicates that the
lower reaches of the river support a variety of aquatic plants, including river water-crowfoot
(Ranunculus fluitans). The nearest NBN records for R.fluitans on the Coquet are beyond
5km both up and down stream of the current A1 crossing. Environment Agency macrophyte
data from the wider catchment shows that the plant communities present in the River
Coquet are diverse, consisting of many common and widespread species. There were no
records of species with legislative designations or local conservation interest.

No macrophyte records were found for the other watercourses in the study area. No species
of conservation interest were returned from the local biodiversity records centre data
request.

Field Survey

Methods

Macrophyte surveys were undertaken at three sites identified during the aquatic habitat
assessment (Figures 1.1 and 1.2). These sites were chosen as they remained largely
unshaded during summer months, were permanently wetted and supported substrates
conducive to macrophyte communities to establish. The survey involved compiling
macrophyte species lists and percentage cover from a 100m reach of the watercourse
following the WFD compliant method (WFD-UKTAG, 2014a). Field data detailing the
physical characteristics of each sample site were also collected including location, width,
depth, substrate, habitats (for example pools and riffles), shading, water clarity and bed
stability.

The results of the survey were analysed using the WFD assessment tool LEAFPACS2
(WFD-UKTAG, 2014a), which uses the following metrics:

e River Macrophyte Nutrient Index (RMNI): a measure of nutrient enrichment at the
site. Values range from 1 to 10, with high scores assigned to nutrient-tolerant taxa
(Wilby et al., 2012).

¢ Number of macrophyte taxa (NTAXA): the number of truly aquatic taxa observed in
the survey.

¢ Number of functional groups (NFG): a measure of the functional diversity at the site.

e Cover of green filamentous algae (ALG): the percentage cover of green filamentous
algae observed over the whole of the survey reach.

An ecological quality ratio (EQR) was calculated for each of the above metrics as well as
for the site as a whole. The EQR s the ratio of the observed conditions at the site to those
expected in reference (i.e. high quality or pristine) conditions. The EQR ranges from zero
to one, with one indicating that the observed conditions are equal to reference conditions.
A WFD classification of High, Good, Moderate, Poor or Bad is also assigned to each site.
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Limitations

Macrophyte surveys were not conducted on the River Coquet due to the size and fast-
flowing nature of this river. No macrophytes were observed in the study area during other
aquatic surveys at this location.

Results

Three sites, Minto’s Dean and two sites on Longdike Burn, were surveyed for macrophytes
between the 315t July and 2" August 2017. Macrophyte surveyors were Environment
Agency accredited and experienced in the monitoring and assessment of lowland
macrophyte species.

Macrophytes were reported in low diversity at all sites (7 species on Minto’s Dean and a 3
and 4 species on Longdike Burn 2 and 1 respectively). Of these, only 2 species on Minto’s
Dean, and 1 on the Longdike Burn sites are considered truly aquatic (NTAXA in table 4.1).
Macrophyte coverage on the Longdike Burn was very low (1%), whilst the Minto ‘s Burn site
was choked with 75% cover.

All sites were considered ‘poor’ quality using WFD compliant metrics. The metrics
calculated for each site area given in Table 4.1 (and Appendix D).

Himalayan balsam (Impatiens glandulifera) was reported as marginal vegetation on the
Minto’s Dean site.

Table 4.1: Macrophyte indices.

Minto’s Dean Longdike Burn 1 Longdike Burn 2

RMNI 8.06 7.60 7.55
RMNI EQR 0.431 0.609 0.616
NTAXA 2 1 1
NTAXA EQR 0.307 0.133 0.133
NFG 2 1 1
NFG EQR 0.465 0.204 0.204
Number of taxa (including non- 7 4 3
hydrophytes)

Overall Macrophyte Cover (%) 75 2 1
ALG (%) 7.50 0.05 0.05
ALG EQR 0.925 1 1
Overall EQR 0.262 0.326 0.331
WEFD Class Poor Poor Poor

The RMNI and associated EQR for each site indicate that the macrophyte communities
contain more nutrient-tolerant species than would be expected at sites sharing similar
physical characteristics without nutrient enrichment. Both Longdike Burn sites indicate less
nutrient tolerant macrophyte communities than Minto’s Dean, however the lack of diversity
results in the poor quality classification using the WFD metric.

The overall EQRs indicate that none of the macrophyte communities surveyed are
comparable to what would be expected under pristine conditions and all three sites are
impacted by poor community diversity, nutrient input and/or altered flows. No species of
conservation interest were recorded.
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5 MACROINVERTEBRATES

5.1
5.1.1

5.2
521

522

523

5.3

53.1

5.3.2

5.3.3

5.3.4

Objective

Macroinvertebrates are used to detect a range of environmental stressors, such as organic
pollution, low flows, sedimentation and habitat quality. The use of biotic metrics (see below)
can attribute community composition to different environmental factors. Whilst very few
species are protected under UK legislation the distribution of many species are well
documented and conservation metrics can be applied to both individual species and
community composition.

Desk Study

Results of Environment Agency macroinvertebrate sampling for WFD monitoring indicate
that the River Coquet and Longdike Burn have a classification of High and the River Lyne
has a classification of Moderate (Environment Agency, 2017a). Environment Agency data
shows that the macroinvertebrate communities present in these watercourses are diverse,
consisting of many common and widespread species. The caddisfly Polycentropus kingii,
valued as of ‘local’ conservation interest (Chadd and Extence, 2004), but relatively common,
was recorded from the River Coquet at Felton in 2012 and 2014, which is located
approximately 1.2km downstream of the study area.

Riverfly Trust monitoring in 2015 returned good macroinvertebrate species abundance and
diversity throughout the River Coquet but with a few samples showing impacts of nutrient
(phosphorus) enrichment (Salmon & Trout Conservation UK, 2015).

No aquatic macroinvertebrates are listed on the Northumberland Biodiversity Action Plan
(Northumberland Wildlife Trust, undated), nor data provided in a data request to the local
biodiversity records centre.

Field Survey

Methods

Samples were taken in May and October 2017 using the WFD compliant method, three-
minute kick sample and a one-minute hand search at each site (Environment Agency,
2012). Samples were preserved using industrial methylated spirits (IMS) on site as per
Environment Agency guidelines. Alongside aquatic invertebrate sampling, a standardised
field sheet was completed to include details of channel and bank physical habitat (material
of banks and substrates, flow types, physical processes, bank structure), riparian land use
and potential sources of anthropogenic stress. Physio-chemical water quality data;
temperature, dissolved oxygen, conductivity, salinity and pH was also collected by means
of a calibrated YSI probe.

Species level identification was undertaken in the Jacobs aquatic ecology laboratory by
experienced, Environment Agency trained, species level macroinvertebrate taxonomists.
As per Environment Agency quality assurance procedure 10% of samples were reanalysed
by a senior taxonomist. All samples passed internal quality assurance.

The following biological metrics were calculated from the community data of each site:
River Invertebrate Classification Tool (RICT)

Based on a comparison of macroinvertebrate communities observed at each study site, with
macroinvertebrate communities observed at reference sites, RICT determines the
ecological condition of a given location. Reference site selection is based on a similarity of
physical attributes with the study site (for example; width, depth, substrate type, altitude,
distance from source, alkalinity). RICT reference sites are deemed to be as close as
possible to pristine conditions and not impacted by environmental stressors such as
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pollution, habitat modification or flow stress. Reference sites provide an expected
macroinvertebrate community score for that river type. The observed macroinvertebrate
community score at a given study site is divided by the expected community score.
Reference and bias adjustments are then applied to obtain the Ecological Quality Ratio
(EQR). RICT can derive EQR scores for a number of biological metrics including LIFE
(measure of macroinvertebrate flow preferences), WHPT NTAXA (measure of
macroinvertebrate richness) and WHPT ASPT (measure of macroinvertebrate tolerance to
organic pollution); these metrics are discussed further below.

Whalley, Hawkes, Paisley & Trigg (WHPT) Metrics

The WHPT metric is the classification method for the assessment of macroinvertebrates in
rivers in relation to general degradation, including organic pollution under the WFD (WFD-
UKTAG, 2014b). In 2014 the WHPT scoring system replaced the BWMP scoring system;
the WHPT metric is abundance weighted and scores have been revised to be more
representative of the family as a whole and reflect general pollution rather than just organic
pressures (Paisley et al., 2007). Scores are assigned to macroinvertebrate families based
on tolerance to pollution with the final WHPT score taking into account the abundance of
each of the families. Average Score Per Taxon (WHPT ASPT) EQR scores are calculated
by dividing the WHPT score by the Number of Scoring Taxa (WHPT NTAXA). WHPT and
WHPT ASPT scores are used as a measure of water quality; WHPT NTAXA is used as a
measure of diversity.

WED Classification

The WFD uses the pollution sensitivity (WHPT ASPT) and macroinvertebrate richness
(WHPT NTAXA) EQR scores to determine whether a watercourse meets Good Ecological
Status, as required under the Directive. There are five ecological status classes: Bad, Poor,
Moderate, Good and High. Where a macroinvertebrate community is recorded at, or above
Good Ecological Status, then biological or physical pressures including flow and pollution
are not assumed to be affecting aquatic ecology. Watercourses failing to meet Good
Ecological Status for macroinvertebrates may be influenced by a variety of stressors, and
EQRs can be interrogated to determine the likely cause of failure to meet Good Ecological
Status. For WFD classification the lower scoring of these EQR scores determines the
macroinvertebrate classification of a given site. Classifications cannot be generated for sites
less than 2.5 km from the watercourse source.

Community Conservation Index (CCl

The CCI metric represents the national rarity and diversity of species identified within a site
and designates a conservation value to the sampled community (Chadd & Extence, 2004).
A conservation score (CS) is applied to each species based upon its national rarity. The
CCl is calculated from the sum of conservation scores divided by the number of contributing
species to obtain the mean value. This is then multiplied by the community score (CoS),
derived from the rarest taxon present. CCl scores are assigned into conservation classes.
The CCI value tends to fall in a range of between 0 and 40 (Table 5.1). CCI scores and
classes can be adjusted to take into account local conditions. For example, a species may
be nationally scarce but relatively common in a particular location, and vice versa.

Table 5.1: CCI conservation classes (Chadd and Extence, 2004).

Conservation Class Score Description

Low <5.0 Site supporting common species and low taxon
richness

Moderate 5.0t0 10.0 Site supporting at least one species with limited

distribution or moderate taxon richness

Fairly High 10.0to 15.0 | Site supporting at least one uncommon species or
several of limited distribution or high taxon richness
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Conservation Class Score Description

High 15.0t0 20.0 | Site supporting several uncommon species, one of
which may be nationally rare or high taxon richness

Very High >20.0 Site supporting several rare species or very high taxon
richness.

Lotic-invertebrate Index for Flow Evaluation (LIFE)

Freshwater macroinvertebrates have specific requirements for flow conditions and can be
used to determine not only predominant flow types (Extence et al., 1999) but also changes
in flow character. The LIFE metric uses abundance data to assign a flow preference score
to macroinvertebrate families present in a sample and an overall score for the site can be
interpreted as an abundance-weighted average score per taxon metric.

Proportion of Sediment-sensitive Invertebrates (PSI)

The PSI metric aims to act as a proxy for the quantity of fine sediment at a site (Extence et
al., 2011). Macroinvertebrate species are assigned a fine sediment sensitivity rating that
ranges from highly insensitive to highly sensitive to fine sediment (Table 5.2). The PSI score
is calculated as the percentage of sensitive taxa in the sample.

Table 5.2: PSI score interpretation (Extence et al., 2011).

PSI River Bed Condition
81-100 Minimally sedimented/unsedimented
61-80 Slightly sedimented
41 -60 Moderately sedimented
21-40 Sedimented
0-20 Heavily sedimented
Limitations

Due to access restrictions the spring and autumn macroinvertebrate samples on Minto’s
Dean were taken from opposite sides of the A1, with the spring sample being taken from
downstream of the A1 and the autumn sample taken from upstream. Best efforts were made
to ensure that the samples were taken from comparable habitats in each season, however
micro variation in habitat (substrates and flow types for example) may result in minor
differences in community composition. This is not considered a significant limitation to the
interpretation of invertebrate data from this site. Both sites lie within 2.5km of the source of
the Minto’s Dean and as such cannot analysed using RICT (lack of suitable reference sites
in headwater locations), however all other metrics were calculated separately.

Samples were taken from all wetted sites visited during the aquatic habitat assessment in
May. In October the number of surveyed sites was reduced from 14 to eight, as a result of
summer low flows reducing the wetted flow in a number of the watercourses. This affected
sites on Thirston Burn, Minto’s Dean Tributary, Longdike Burn 2 (sample 2), Fenrother Burn
1, Shieldhill Burn and Shieldhill Burn Tributary. All of these sites either dried up completely
or water levels dropped below 5cm, (and therefore a compliant macroinvertebrate sample
could not be collected). The lack of data from these sites in October indicate the ephemeral
nature of the minor watercourses, reliant on rainfall or baseflow to maintain wetted area. It
is considered that these sites provide limited permanent macroinvertebrate habitat.

Version: 2
17 Issued: March 2017




5.3.12

5.3.13

5.3.14

5.3.15

A1 in Northumberland
Aquatic Ecology Survey Report

Results

Biological Indices

The site on the River Coquet had a diverse macroinvertebrate community (Appendix E),
with a WHPT-NTAXA of 24 (Table 5.3). There were good abundances of pollution sensitive
families including Heptageniidae, Ephemerellidae (mayflies) and Perlodidae (stoneflies),
alongside ubiquitous families including Oligochaeta (worms) and Gammaridae (freshwater
shrimp). A dominant flow type can be deduced from this community; with a number of
macroinvertebrate families with a preference for faster flows recorded. This is reflected in
the LIFE scores from this site, which are indicative of a community with a preference for
faster flows (Table 5.3). PSI scores (Table 5.3) indicate that the site is minimally impacted
by sedimentation, which is reflected by the presence of taxa which are intolerant of
sedimentation.

Longdike Burn 1 and Longdike Burn 2 (sample 1) both exhibit a diverse macroinvertebrate
community (Appendix E), with a WHPT-NTAXA of 24 at each site (Table 5.3). There are
good abundances of pollution sensitive families including Ephemeridae, Heptageniidae
(mayflies) and Leptoceridae (cased caddisflies) alongside common families including
Elmidae (riffle beetles) and Gammaridae (freshwater shrimp). The macroinvertebrate
community recorded at Longdike Burn 2 (sample 2) is dominated by a number of pollution-
tolerant taxa (Appendix E), suggesting that the site is of moderate biological quality (WHPT-
ASPT of 5.51; Table 5.3). This is supported by the reduced diversity (WHPT-NTAXA of 20;
Table 5.3) recorded in the watercourse compared to the other sites on the Longdike Burn.
LIFE scores from the three sites on the Longdike Burn, are indicative of a community with
a preference for faster flows (Table 5.3). PSI scores (Table 5.3) indicate that the sites are
slightly impacted by sedimentation, which is reflected by the presence of taxa which are
intolerant of sedimentation.

The macroinvertebrate community on the River Lyne is dominated by ubiquitous pollution-
tolerant families (Appendix E), including Oligochaeta (worms) and Chironomidae (non-biting
midge), suggesting that the site is of moderate biological quality (WHPT-ASPT of 5.29;
Table 5.3), which is supported by the lack of diversity (WHPT-NTAXA of 15) recorded in the
watercourse. LIFE scores are indicative of a community with a preference for faster flows
(Table 5.3). PSI scores (Table 5.3) indicate that the sites are impacted by sedimentation,
which is reflected by the presence of taxa which are tolerant of sedimentation.

The remaining sites were located on a number of minor watercourses, these sites displayed
macroinvertebrate communities typical of these habitats. The majority of these sites
contained flow stressed macroinvertebrate communities typical of moderately to heavily
sedimented habitats and display low community conservation scores (Table 5.3).

Table 5.3: Macroinvertebrate results.

B
<
=
Z
—
o
i
=

Minto's Dean Tributary 3.89 10 6.00 - 22.22 - 1 -

Minto's Dean 5.60 21 6.86 | 7.00 | 59.26 | 63.64 533 | 415

Back Burn Tributary 5.90 19 6.75 | 6.42 | 61.76 75 11.07 | 5.33
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CCI Score

B
<
=
=z
-
o
s
=

River Coquet 6.74 24 791 | 7.69 85 80 154 | 7.33
Thirston Burn Tributary 3.86 14 54 - 0 - 1.13 -
Longdike Burn 1 6.15 25 715 | 7.33 | 67.57 | 67.57 9.78 | 7.05
Longdike Burn 2 (sample 1) | 6.22 25 7.36 | 7.50 | 78.57 70 13.73 | 7.25
Longdike Burn 2 (sample 2) | 5.51 20 713 - 63.64 - 10.00 -
Earsdon Burn 5.22 19 7.06 | 6.80 | 63.64 | 62.07 825 | 7.73
Fenrother Burn 1 3.53 14 5.43 - 11.11 - 1.29 -
River Lyne 5.29 15 6.33 | 7.21 | 35.29 | 61.90 3.86 | 3.82
Floodgate Burn 454 22 6.27 | 6.21 | 40.63 | 45.16 3.00 | 3.25
Shieldhill Burn 2.45 6 5.67 - 0 - 1.00 -
Shieldhill Burn Tributary 3.33 10 5.80 - 5.88 - 1.14 -

River Invertebrate Classification Tool

RICT analysis was performed on five sites. The River Coquet and two sites on Longdike
Burn achieved Good status for macroinvertebrates. The remaining site on the Longdike
Burn and the River Lyne both achieved Moderate status (Table 5.4).

River Coquet achieved High WHPT-ASPT and Good WHPT-NTAXA classifications,
suggesting that there is only a minor deviation from the macroinvertebrate community which
would be expected under reference conditions.

Longdike Burn 1 and Longdike Burn 2 (sample 1) achieved Good WHPT-ASPT and High
WHPT-NTAXA classifications, which again indicates that there is only a slight deviation from
the macroinvertebrate community which would be expected under reference conditions.

Longdike Burn 2 (sample 2) and the River Lyne achieved Moderate WHPT-ASPT and High
WHPT-NTAXA classifications, which suggests the community at this site is affected by
environmental stress and dominated by pollution-tolerant species.

Table 5.4: RICT analysis output.

Macroinvertebrate
Classification
(Potential)

Probability of

class (%)

. WHPT-ASPT High
River Coquet
WHPT-NTAXA | 1.06 Good 55
Longdike Burn WHPT-ASPT 092 GOOd 7864
1 WHPT-NTAXA | 0.90 High 51.59
Longdike Burn WHPT-ASPT 0.94 Good 73.38
2 (sample 1) WHPT-NTAXA | 0.89 High 49.06
WHPT-ASPT 0.82 Moderate | 69.25 Moderate
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Probability of

class (%)

Macroinvertebrate
Classification
(Potential)

Longdike Burn 0.89 High 75.19
2 (sample 2) WHPT-NTAXA
. WHPT-ASPT 0.80 Moderate | 88.43
River Lyne Moderate
WHPT-NTAXA | 0.58 Moderate | 47.02

Species of conservation interest

Four macroinvertebrate species of conservation interest were identified from the 14 sites
surveyed (Table 5.5). The mayfly Ecdyonurus insignis, caddisflies Athripsodes bilineatus
and Beraeodes minutus, although valued as Local (CCl score 5), are all relatively common.
The Regionally Notable Baetis buceratus (Scarce Olive) is a widespread, though localised
species. The aquatic nymph life stage typically lives amongst sand and gravel in riffles and
in the generally in the North East are reported above the Riverfly Partnership / Freshwater
Biological association threshold for this species.

Table 5.5: Macroinvertebrate species of conservation interest with CCl scores

above 5 (Local)

Site

Back Burn Tributary

Species

Baetis buceratus

Season

Spring

CCI Definition (score)
Regionally Notable (6)

River Coquet

Ecdyonurus insignis

Spring Local (5)

Longdike Burn 1

Athripsodes bilineatus

Spring Local (5)

Longdike Burn 2 (sample 1)

Athripsodes bilineatus

Spring Local (5)

Longdike Burn 2 (sample 2)

Athripsodes bilineatus

Spring Local (5)

Earsdon Burn

Beraeodes minutus

Autumn | Local (5)
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6 PONDS
6.1 Objective
6.1.1 The Predictive SYstem for Multimetrics (PSYM) has been developed by the Ponds

6.2
6.2.1

6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

Conservation Trust (now the Freshwater Habitats Trust) and the Environment Agency to
assess the ecological quality of still waters by comparing them to pristine ponds with similar
physical features. Community conservation scores and water quality can also be assessed
from PSYM output.

Desk Study

Review of OS maps identified nine ponds within 300m of the proposed scheme. The
Northumberland Biodiversity Action Plan suggests that Northumberland has not
experienced the net decline in ponds that has been recorded on a national level
(Northumberland Wildlife Trust, undated). No information regarding specific ponds within
the survey area was found during the desk survey.

Field Survey

Methods

PSYM surveys which include macrophyte and macroinvertebrate surveys were performed
at five waterbodies within the 300m scheme buffer (Figures 2.1-2.4, Appendix F), the other
four ponds were not accessible (see limitations section). Physical characteristics, including
altitude, pH and presence of and inflow were also recorded at each pond in accordance
with the standard survey method (Environment Agency & Ponds Conservation Trust, 2002).

Survey results were sent to the Freshwater Habitats Trust for comparison against the
national database. Metrics used to compare with expected values in order to obtain final
score were:

¢ number of submerged and marginal plant species;
¢ number of uncommon plant species;

e Trophic Ranking Score (TRS) an average of the trophic scores of individual plant
species depending on their affinity to particular nutrient conditions;

e Average Score per Taxon (ASPT);
¢ number of Odonata and Megaloptera Families (OM); and
¢ number of Coleoptera families (CO).

Ecological Quality Indices (EQI), the ratio between the observed and expected values, are
calculated for each metric as a measure of how close they are to the minimally impacted
baseline condition. These are reported on a scale of 0 to 3 with O representing poor quality
and 3 representing good quality.

The pond scores an Index of Biotic Integrity (IBl) based on the macrophyte and
macroinvertebrate data which was used to determine the PSYM quality category. The
following IBI ranges were used: IBlI >75%=Good, 51-75%= Moderate, 25-50%=Poor and
<25%-=Very Poor.

Limitations

Four ponds within 300m of the proposed scheme could not accessed due to on-going pond
management at the time of survey and the presence of game birds which are easily disturbed. These
ponds were not directly under the footprint of the proposed Scheme.
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Results

PSYM surveys were undertaken on five ponds between the 14™ and 15" August 2017. The
survey team included surveyors accredited through the Environment Agency freshwater
macrophyte training programme and competent of macroinvertebrate identification in the
field.

Results are presented in Table 6.1. None of the ponds surveyed contained any species of
conservation interest nor met the criteria to be classed as a priority pond (JNCC, 2016).

Table 6.1: Summary of PSYM results.

Indices A5 A6 A14 A15 A17

NGR NZ 18708 | NZ 18585 | NZ18081 | NZ18057 | NZ 17604
93718 95240 97126 97368 98184

No. of submerged + 2 4 12 14 14

marginal plant species

(SM)

EQI (SM) 0.11 0.21 0.63 0.62 0.76

Number of uncommon plant | 0 0 0 1 0

species (U)

EQl (V) 0.00 0.00 0.00 0.26 0.00

Trophic Ranking Score 8.75 9.17 8.70 8.73 8.39

(TRS)

EQI (TRS) 1.57 1.63 1.17 1.1 1.48

Average Score Per Taxon 4.00 4.06 4.00 4.33 452

(ASPT)

EQI (ASPT) 0.71 0.73 0.77 0.84 0.87

Odonata + Megaloptera 2 2 2 2 3

(OM) families

EQI (OM) 0.68 0.77 0.60 0.62 0.96

Coleoptera families (CO) 3 3 4 2 4

EQI (CO) 0.85 0.84 1.04 0.53 1.02

Index of Biotic Integrity (%) | 39 44 56 56 67

PSYM quality category Poor Poor Moderate Moderate Moderate

Meet Priority Pond criteria? | No No No No No

Ponds A5 and A6, west of the A1 at Earsdon and Causey Park were classed as Poor quality
(IBI between 25-50%) due to a low number of plant species relative to that expected from
a pond with similar physical conditions in reference, or pristine condition. Ponds A14 and
A15 both within Felmoor Park and A17 in the Northumbrian Woodland Burials site were all
classed as Moderate (IBl = 51-75%). Both ponds demonstrate near identical invertebrate
and macrophyte metrics.

Pond A17 is an ornamental pond and contained the non-native macrophytes New Zealand
pigmyweed (Crassula helmsii) and curly waterweed (Lagarosiphon major). Despite this,
Pond A17 reported the highest IBI score, driven by the highest number of macrophyte
species, highest invertebrate scores and lowest trophic rank scores.
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7 FRESHWATER FISH

71
711

7.2
7.21

71.2.2

7.2.3

724

7.3

7.31

Objective

Electric fishing surveys are used to determine the presence or absence of fish species in
watercourses crossed by the scheme. This enables identification of species of where
species of conservation interest may be impacted by the scheme.

Desk Study

The River Coquet is reported to be one of the best known migratory fisheries in northern
England with Atlantic salmon, sea trout and brown trout present throughout most of the river
system. Rod catch statistics place it in the top ten salmon fisheries in England and sea trout
are caught in this river each year (Environment Agency, 2017b). It has also been reported
that all three species of lamprey spawn in the River Coquet (Environment Agency, undated).

Table 7.1 presents the species of fish recorded by the Environment Agency from their
monitoring sites on the River Coquet, Longdike Burn and River Lyne (more than Skm
downstream of the survey area). The most recent results of WFD monitoring for fish
classified the Longdike Burn as High and the River Lyne as Poor (Environment Agency,
2017a).

Table 7.1: Fish species recorded by the Environment Agency.

Species River Coquet Longdike Burn River Lyne
Atlantic salmon v

Brown/sea trout v v v
European eel v v v
Lampetra sp. v v v
Bullhead v
Stone loach v v v
Minnow v v v
3-Spined Stickleback 4 v v

The Coquet supports a natural wild trout population in its head waters, supplemented by
annual stocking by the Northumberland Angling Federation through the lower and medium
catchment (The Wild Trout Trust, 2014).

Given the known sensitivity of fish species in the Coquet, the assumed presence of
migratory species passing through the study area to reach spawning grounds in the
tributaries and the large size of the Coquet within the study area it was deemed unnecessary
to assess fish populations as part of this study. Site visits made for macroinvertebrates and
Exposed Riverine Sediment species could accurately assess fish habitat suitability
(Appendix B). All watercourse with a hydrological connection to the River Coquet would
have the potential to support suitable habitats for migratory species.

Field Survey
Methods

Freshwater fish were surveyed by means of electric fishing undertaken to the British
Standard (BS) EN 14011:2003 (water quality — sampling of fish with electricity) and in
compliance with fish monitoring requirements under the WFD. The survey was led by
surveyors accredited in electric fishing and affiliated to either the IFM or CIEEM. All fisheries
work was undertaken licence from the Environment Agency (EP/EW090-N-9560/02)
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An E-Fish backpack was used to carry out fully quantitative surveys (using a three run catch-
depletion method) at three sites (River Lyne, Longdike Burn 1 and Longdike Burn 2). Catch
depletion allows enumeration of a stock or stock component within a given site, and
provides a reasonably accurate estimate of a given population.

Where the watercourse is very shallow, marginal areas heavily overgrown or fish are
assumed not be present then a qualitative single-run survey was conducted. Minto’s Dean,
Back Burn Tributary and Floodgate Burn were assess using qualitative sampling which
allows the determination of presence/absence of species.

Prior to the survey, water conductivity (uS/cm) and temperature (°C) measurements were
recorded to determine the power output of equipment. Photographs of the site and habitat
notes were also taken. Sites were stop-netted at upstream and downstream limits to stop
the movement of fish in and out of the survey site.

Sampling was undertaken between the 18-20" August 2017, within the optimal summer
sampling period for lowland fish. Water levels and flows were typical of the time of year.

Limitations

Floodgate Burn and Minto’s Dean had dense overhanging or encroaching vegetation in
areas, which reduced the catch efficiency of the electric fishing methodology. Fish of
conservation interest were unlikely to be found in these watercourses due to lack of suitable
habitat.

River and brook lamprey species are difficult to speciate in the field, especially in larval or
ammocete life stages. Whilst there remains difference in life cycle biology between the two
species, both brook and river lamprey are similarly important in terms of conservation value,
therefore all lamprey, regardless of species will result in the same value, and mitigation
being applied to the watercourse.

Results

The results of the field surveys are shown in Table 7.2 (raw field sheets in Appendix G). No
fish were caught during the qualitative surveys on the Back Burn Tributary or Minto’s Dean.
Both watercourses were less than 1m wide and shallow at an average of only 10cm deep
and demonstrated predominantly low energy flow typologies (glide or ditch / no perceivable
flow types with isolated areas of run or riffle flow. Substrates were a mix of coarse substrates
(gravel, pebble cobble) with small fractions of sand and silt. Bordered by woodland, the
Back Burn Tributary was heavily shaded (>75%) whilst Minto’s Dean was moderately
shaded (25-75%). The habitats within these two watercourses were considered to provide
suboptimal habitats for freshwater fish species and unlikely to support typical habitats
associated with species of conservational importance (see Appendix A and B).

Low numbers of 3-spined stickleback were caught in Floodgate Burn. This watercourse was
characterised by very low energy flow types, (ditch 70%, pools 30%) over a predominantly
fine substrate bed (sand 40%, clay 40%). Bordered on both banks by improved pasture the
uniform bank structure creates limited habitat for fish. Stickleback are habitat generalists
and tolerant of most types of pollution.
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Table 7.2: Number of fish captured at each site with size range (mm) in brackets.

S
5 35 3
Q. c - (]
9 s =
S D= S
w (e 7] (11}
Longdike Burn 1 14 8 0 19 60 53 0
U/S: NZ 17892 97329 | (58-172) | (93-145) (28-107) | (12-55) | (26-74)
D/S: NZ 18002 97336
Longdike Burn 2 56 12 1 2 70 164 0

U/S: NZ 17977 96904 | (45-135) | (50-180) | (300) | (74-93) | (14-54) | (17-85)
D/S: NZ 17928 96968

River Lyne 0 0 0 0 16 0 6

U/S: NZ 18652 91665 (24-59) (62-83)
D/S: NZ 18678 91655

Floodgate Burn 0 0 0 0 10 0 0

U/S: NZ 18596 91258 (14-55)

D/S: NZ 18756 91288

Back Burn Tributary | 0 0 0 0 0 0 0

U/S: not recorded
D/S: NZ 17580 00548

Minto’s Dean 0 0 0 0 0 0 0
U/S NZ 17398 00939
D/S NZ 17457 00943

7.3.10 The sites on Longdike Burn contained several species of fish in relatively high numbers.
This is reflective of the variety of habitats present in Longdike Burn with deeper slow-flowing
areas with tree roots and woody debris suitable for trout and minnow and shallower stony
riffles for stone loach. Channel substrates and flow types were diverse along the burn,
providing habitat variation suitable for a range of fish species. Flows variation included
higher energy run and riffle flows, interceded with pool and glide sections. Channel
vegetation, both aquatic and encroaching terrestrial provided cover for stickleback and
smaller trout. Minnow and stickleback were numerically at the Longdike Burn sites, 34% at
Longdike Burn 1 and 54% at Longdike Burn 2 (minnow) and 39% and 23% (stickleback) at
these sites respectively. One European eel was recorded at Longdike Burn 2 and one was
observed at Longdike Burn 1 but evaded capture. This indicates good connectivity to the
main river network, allowing the free movement of eel through the catchment.

7.3.11 Twenty lamprey ammocoetes (juveniles) were recorded in the Longdike Burn sites.
Ammocoetes are difficult to identify in the field and could be identified only as either
Lampetra spp (river or brook lamprey). The abundant areas of soft silt and sand substrate
in this watercourse provide optimum habitat for these species. Sea and river lamprey
migrate into freshwater catchments during their life cycle. Brook lamprey may undertake
very localised migration within the catchment but never leave freshwaters. Brook lamprey
are the commonest of the three species in freshwaters.

7.3.12 The River Lyne provided few areas of sufficient water depth to support adult fish. In areas
where water depth was sufficient to support fish the predominantly sand and silt substrate
provided little optimal habitat for feeding or spawning. Bullhead were recorded in low
numbers in the sections of shallow stony riffle. Bullhead are sensitive to pollution and
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normally found in fast currents over stony ground. They are a key prey species for adult
trout and habitat supporting bullhead often also supports minnow, stickleback and stone
loach as there is similarity in their use of vegetation for cover. This species was not recorded
in any other watercourse.

No salmon were recorded at any of the sites, however an incidental capture of a salmon
parr was recorded during crayfish surveys on the River Coquet. A juvenile chub was also
recorded from an invertebrate sample from the River Lyne.
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8 WHITE-CLAWED CRAYFISH

8.1 Objective

8.1.1 The use of trapping and manual searching determines the presence or absence of white-
clawed crayfish (WCC) in watercourses that could potentially be impacted by the scheme,
facilitating the development of appropriate mitigation.

8.2 Desk Study

8.2.1  An NBN Atlas search returned Biological Records Centre records of WCC in the River
Coquet at Felton in 1981 with records in nearby tributaries in 1997 (BRC, Crayfish
(Crustacea; Astacura) data for Britain and Ireland 2003 obtained via NBN under CC-BY
licence). The North American signal crayfish has been recorded throughout the UK, and is
present in several catchments within 500m of the scheme. No historic records for WCC
were returned from the local biodiversity records centre data request or Environment
Agency for the study area or immediate catchment up and downstream.

8.3  Field Survey
8.3.1 Methods

WCC surveys were undertaken at the locations shown in Figures 2.1-2.4, between the 1%t and 3™
August 2017 using a combination of survey methods as described below. A single visit was made to
each site; this was deemed appropriate based upon the findings of the Habitat Assessment walkover
survey.

Walkover Survey / Habitat Assessment

8.3.2  Prior to commencing surveys each site was assessed for crayfish suitability. This included
a desk assessment of catchment geology, water quality and previous records, as described
above. In the field each site was examined for habitat suitability, such as the presence of
either soft banks (for burrows) or substrates, macrophytes or bank side vegetation that
could provide cover to crayfish. This habitat assessment informed the screening of sites to
take forward for field assessment (see below).

Manual Searches

8.3.3  Manual searches were undertaken at all four screened sites using the standard protocol for
monitoring white-clawed crayfish (Peay, 2003). This involved searching under boulders and
cobbles, examining undercut banks for signs of burrowing activity, and searching under
large woody debris. Sweep netting for juvenile crayfish was undertaken in stands of
vegetation and kick sampling was used in areas of the River Coquet that were too fast-
flowing for trapping or hand searching.

Trapping Survey

8.3.4 A trapping survey was undertaken following the standard protocol for monitoring white-
clawed crayfish (Peay, 2003). Only the sites on Longdike Burn were suitable for trapping,
with areas of deep, slow-flowing water. A total of 24 crayfish traps, baited with cat food and
pegged by a length of rope to the bank, were set at each site. The traps were left overnight
and recovered the following morning. Any white-clawed crayfish present in the traps were
recorded and returned to the river, any non-native crayfish were humanely destroyed on
site.

8.3.5  The trapping was authorised by the Environment Agency and undertaken by a licensed
surveyor (Permit Number: EP/EW090-Q-184/9593/01).
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Limitations

Water clarity of the Longdike Burn was poor meaning that manual searching was less
efficient, however a combination of trapping and manual searching was used at these sites.
As with other surveys, the River Lyne could only be surveyed downstream of the A1 due to
access restrictions. In the absence of further information, species presence can be
assumed to be contiguous along the length of the watercourse as the culvert is not expected
to present a barrier to crayfish movement.

Due to the size and fast flows of the River Coquet the surveys were limited to the shallower
margins of the northern bank, which could be safely accessed. Whilst the prevalence of
bedrock in this area indicates the habitat has limited suitability, the known presence of WCC
in the wider catchment should ensure full protection is extended to this species during
construction and operation.

Results

The results of the crayfish surveys are shown in Table 8.1. No WCC were reported from
any of the survey sites.

Of the four sites surveyed, North American signal crayfish (Pacifastacus leniusculus) were
recorded in the River Lyne. Signal crayfish are listed under Schedule 9 of the Wildlife and
Countryside Act 1981. Whilst there are limited examples of signal crayfish and WCC co-
existing it is more commonly assumed that the presence of signal crayfish within a
watercourse is often at the detriment to WCC, through the spread of disease carried by the
signal crayfish and direct completion. In most recorded instances, the presence of signal
crayfish results in the loss of WCC from the wider catchment.

Table 8.1: Crayfish survey results.

Upstream Downstream | No. Traps No. White- Signal
NGR NGR Manual Clawed Crayfish
Searches | Crayfish
River NZ 17490 NZ 17512 0 3 0 0
Coquet 99834 99864
Longdike NZ 17772 NZ 17918 24 4 0 0
Burn 1 97297 97312
Longdike NZ 18049 NZ 17949 24 3 0 0
Burn 2 96838 96923
River Lyne NZ 18580 NZ 18685 0 4 0 31
91627 91635

North American signal crayfish were also recorded during the fish surveys and both the
spring and autumn invertebrate sampling on the River Lyne. This indicates that the
population of signal crayfish in the River Lyne may be high, reducing the potential for a co-
existing WCC population.

The site on the River Coquet provided isolated areas of habitat capable of supporting
crayfish species. The watercourse substrate was predominantly boulder and cobbles,
providing suitable conditions for crayfish refuge. There were several areas along the bank
with exposed tree roots, which have to the potential to provide refuge. Variability in seasonal
flows may restrict the distribution of crayfish within the Coquet to areas that provide suitable
protection and refuge during periods of flood flows.

The sites on the Longdike Burn both provided numerous areas of habitat suitable to support
crayfish species. The watercourse substrate was dominated by cobbles, with areas of
boulders, which provided suitable conditions for crayfish refuge. There were numerous
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areas of exposed bankside roots along the watercourse which are suitable crayfish refuge.
Despite this neither species of crayfish were reported from the Longdike Burn during the
2017 surveys.
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9 EXPOSED RIVERINE SEDIMENT

9.1
9.11

9.1.2

9.1.3

9.2
9.21

9.3

9.3.1

9.3.2

9.3.3

9.34

9.35

Objective

Exposed Riverine Sediment (ERS) surveys determine the presence of unique beetle
communities of conservation importance which may be impacted by the scheme.

Exposed riverine sediments represent important primary habitats within the aquatic
terrestrial interface of the river corridor. In active rivers, the deposition of gravel/shingle bars
in marginal areas that are typically seasonally inundated under high flow conditions, provide
a unique habitat supporting a wide range of invertebrate taxa. Taxa associated with ERS
have a high fidelity to the habitat type, in that taxa may be ERS specialists and not widely
associated with other aquatic or terrestrial habitats in the catchment. As such many ERS
species receive protection in regards to their rarity.

ERS varies considerably in both distribution within a river catchment and in composition,
which depends on the hydromorphology and geology of the catchment.

Desk Study

The citation for the River Coquet and Coquet Valley Woodland SSSI states that the riverside
shingle and sand habitats support an important assemblage of ground beetles with several
nationally scarce species including Bembidion schuppeli. The Northumberland Biodiversity
Action Plan for rivers and streams states that in 2005 the River Coquet was found to be the
second best river in England for Exposed Riverine Sediment quality (Northumberland
Wildlife Trust, undated).

Field Study

Methods

Discrete areas of ERS were noted during the initial aquatic habitat assessments. Of these
only one, a small island on the River Coquet (NZ 17509 99842), downstream of the existing
crossing (Figure 2.1), was considered to be suitable for survey. The smaller deposits of
ERS were assessed to be more frequently inundated and therefore considered aquatic
features.

Typical ERS taxa surveys require a network of pitfall traps to be set across the ERS
structure and left in-situ. This method works well in areas of gravel and pebble. Due to the
large substrate sizes pitfall traps could not be set level as required by the standard sampling
method. Therefore, the survey method was adapted from Sadler & Bell (2002) and involved
hand searching and the creation of ten small excavations down to the water level. Water
pooling in these excavations carry invertebrates from the surrounding sediment and were
collected, preserved in alcohol before being sent for identification. Identification was
undertaken by an experienced invertebrate taxonomist to species level.

The survey was undertaken on 3 August 2017.
Limitations

The ERS identified for survey was comprised of large substrate types, atypical of high
quality ERS habitats. Despite this the potential value of ERS to aquatic/terrestrial habitats
is such that survey as considered valid.

Due to the large substrate sizes excavations were limited in size and number but samples
are expected to be representative of communities present.
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Results

The area sampled was a small island of approximately 140m? with 85% simple vegetative
cover. The substrate comprised 60% boulder, 25% cobble, 10% pebble and 5% gravel. The
presence of terrestrial vegetation indicated that the ERS structure was only infrequently
inundated, most likely during high winter flows.

Plate 9.1: ERS situated downstream of existing A1 bridge

- — - Y . K !

Four species of beetle were identified from the ERS sample (Table 9.1). All of these species
are typical of river shingle and none have any conservation designations.

Table 9.1: ERS results. Conservation status from Sadler & Bell (2002).

Species No. Recorded Conservation Status
Paranchus albipes 4 n/a

Bembidion decorum 1 Common
Bembidion tibiale 11 Common
Bembidion femoratum 1 Local

P.albipes, B.decorum and B.tibiale are principally associated with aquatic habitats, common
through the UK and found in gravelly river margins and banks. B.decorum and B.tibiale are
often found together despite the former being confined to open gravelly rivers at low attitude,
and the latter being characteristic of waters from a montane source. B.tibiale is also more
tolerant of shaded conditions.

B.femoratum is a terrestrial species that may be found in open, sparsely vegetated gravel
and sandy marginal environments, although its range extends through to clay and sand fully
terrestrial habitats.
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9.3.10 All three Bembidion species are considered to have a high fidelity to ERS habitats.
Therefore, whilst the overall abundance of ERS species is considered low, the importance
of minor areas of ERS within the reach may be important in providing discrete areas of
suitable habitat for specialist ERS taxa.

Version: 2
32 Issued: March 2017




10

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

Al in Northumberland
Aquatic Ecology Survey Report

DISCUSSION AND CONCLUSIONS

An assessment has been made on 17 watercourses crossed by the proposed Scheme. Of
these three are designated main rivers under the WFD (River Coquet, Longdike Burn and
River Lyne). The remaining 14 watercourses identified from desk study are a mix of
tributaries draining the main rivers listed above to minor field drains, largely ephemeral in
nature.

The River Coquet is an important river in Northumberland as it provides habitat for Atlantic
salmon, as evidenced by the incidental capture of a juvenile salmon in close proximity to
the existing crossing during crayfish surveys. The desk study indicates that this river also
provides habitat for other fish species of conservation interest; European eel, sea trout and
lamprey species. Surveys were not undertaken as part of the 2017 assessment however
the known migration of these species through the survey area, and importance of the
Coquet as a salmonid river in the North East should ensure a high level of conservation
importance ins placed upon this watercourse, and its adjoining tributaries. This is supported
by invertebrate sampling which demonstrated a community of good ecological value,
consistent with the 2016 WFD classification. White-clawed crayfish are reported from the
River Coquet at Felton and although not recorded during the 2017 surveys, should be
assumed present within the catchment, if not the immediate area around the Al crossing.

Although the macrophyte community and level of physical habitat modification on Longdike
Burn are considered poor, the burn supports a diverse community of fish and aquatic
macroinvertebrates, reflective of the heterogeneous habitat available in the burn. Lamprey
and European eel are important conservation species reported from the 2017 surveys and
indicate a connectivity to the wider Coquet catchment.

The results of the surveys on the River Lyne are consistent with the most recent WFD
classification of Poor for this watercourse, with no macrophytes recorded and only three fish
species (bullhead, 3-spined stickleback and an individual juvenile chub) recorded in low
numbers. The presence of a significant number of the invasive non-native North American
signal crayfish in the River Lyne further reduces the ecological quality of this watercourse;
this species is known to feed on fish eggs and juveniles in addition to invertebrates, often
resulting in reduced diversity and richness (GB Non-native Species Secretariat, 2016). The
fish community recorded in the survey area is much reduced from the community recorded
by the Environment Agency at other sites on the burn in 2002 and 2010. While it is likely
that this is due to different habitat types between the sites, it cannot be ruled out that
anthropogenic stress, including the presence of non-native species has had a detrimental
effect on the fish community at the survey site.

The minor tributaries and field drains surveyed for various receptors provide a wide range
of predominantly low value aquatic habitat. No species of conservation interest were
reported from the surveys of minor watercourses. Habitat diversity in these features was
generally low, as a result of low summer or ephemeral flows and heavy shading of sites
preventing macrophyte growth and associated habitat diversity. Ecological quality (and
value) of these sites is considered typical for aquatic habitats type observed.

Whilst these watercourses hold limited ecological value on their own, modifications to
hydromorphological condition or the use of minor tributaries to take construction and/or
operation road drainage has the potential to affect WFD status of the wider catchment and
therefore the importance of these watercourses may become greater during Scheme
design.

None of the ponds potentially impacted by the proposed scheme contained any species of
conservation interest, and are considered poor quality using the Index of Biological Integrity
(IBI).
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10.1.8 During construction of the Al upgrade the main potential impacts on the aquatic
environment will include:

Madification of physical habitat through the use of culverts, bridges and outfalls.
This may result in habitat loss, habitat fragmentation and the disruption to
migratory pathways.

Disturbance to sensitive species. This is particularly important on the River
Coquet, where both noise and visual stimuli may influence the seasonal migration
of salmonids, eels and lamprey between spawning, nursery and feeding grounds.
Even in the smaller waterbodies species may undertake localised migrations with
the sub catchment to utilise different habitat types which may be affected by
construction and operational activities.

Reduction in water quality form construction and operational discharges. Site run-
off may include a wide range of chemicals (hydrocarbons, fuels, salt, metals) that
can bioaccumulate in living organisms or accrete into soft sediments to become
bioavailable in the future. Contamination of watercourses may result in
behavioural responses by mobile species or in extreme cases, mortality in sessile
organisms.

Modification to flow from new discharge points. In the minor tributaries that
dominate the majority of new proposed crossings small changes in flow,
especially l