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Executive Summary
Forth Rivers Consulting were commissioned by the River Eden Sustainability Partnership to conduct surveys of
riparian habitats and invasive non-native species (INNS) within the River Eden and its tributaries, as well as the
Motray Water and its tributaries.

This report presents the extent of INNS, as well as the Pressures and opportunities for habitat enhancement along
these watercourses, which were also identified during the surveys

The survey data will provide baseline information about the likely level of INNS control and highlight other potential
habitat improvement interventions.

The surveys were undertaken between May and September 2024.

In total, the surveyors walked up to 200 km of the River Eden, Motray Burn, and up to 250 m up every tributary. In
addition, 15 km of inaccessible riverbank was surveyed by drone.

The surveys revealed a significant presence of invasive Himalayan balsam, giant hogweed, and Japanese knotweed
during the surveys, as well as populations of American signal crayfish.

Many of the pressures listed in this report are addressed within the opportunities section as every pressure
represents an opportunity to improve natural river processes. Some pressures represent larger challenges therefore,
so the opportunities mapping represents a ‘sandbox’ activity where new ideas and techniques can be explored and
tested.

Easily identifiable opportunities outwith the survey area have been included within this study.
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1. Introduction

Forth Rivers Consulting Ltd were commissioned by the River Eden Sustainability Partnership to conduct surveys of
riparian habitats and invasive non-native species (INNS) within the River Eden and its tributaries, as well as the
Motray Water and its tributaries. Pressures and opportunities for habitat enhancement along these watercourses
were also identified during the surveys.

The River Eden Sustainability Partnership (RESP) is a community partnership of multiple community groups including
Sustainable Cupar, Eden Angling Association, Fife Coast and Countryside Trust (FCCT), Fife Council, and St Andrews
University with an aim to improve the biodiversity and resilience of the River Eden Catchment in Fife.

The River Eden is approximately 48 km long. The River Eden runs through Fife from the county boundary near
Burnside at NO 162 077 to the Eden Estuary, NO 451 190. From Burnside, the Eden flows through the villages of
Strathmiglo, Auchtermuchty, Cuper and Guardbridge.

The source of the Eden at the confluence of Carmore Burn and Beatie Burn, next to the M90 motorway marked the
start of the survey area.

The river supports Eden Mill, an operational distillery located in Guardbridge.

The Motray Burn (or Motray Water) is 20 km long and rises near Mount Hill, near Moonzie Church, discharging into
the Eden at the estuary, just north of Guardbridge.

The project catchment area is shown below in Figure 1.1.

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust
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Figure 1.1. Catchment Area

The River Eden Source-to-Sea Sustainability Project is a landscape-scale initiative aimed at promoting river restoration
from the source to the sea of the River Eden in Fife. The vision is to create a re-vitalised river corridor that is rich in
biodiversity, free from invasive non-native species (INNS), resilient to climate change, and closely connected to the
community for enhanced well-being and economic benefit.

RESP has secured development funding from the Nature Restoration Fund to conduct surveys and gather evidence
about the catchment area, with the goal of launching long-term projects focused on INNS control, habitat
enhancement, and community engagement.

The River Eden Source-to-Sea Sustainability Project aims to gather evidence for the best ways to improve the health
of the river catchment and make it more resilient to climate change. This document outlines the methodology, results,
and evaluation of the surveys, identifies pressures along the watercourses and makes recommendations for ecological
enhancement.

This report aimed to review the current state of the river habitat, suggest methods for improvement, and map the
current extent of INNS.

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust
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Currently both the River Eden and Motray Water are classified as ‘poor’ or ‘moderate’ by SEPA.
The following species are listed under Schedule 9 of the Wildlife and Countryside Act 1981 (WCA):

e Japanese knotweed Fallopia japonica

e Giant knotweed Fallopia sachalinensis

e Hybrid knotweed Fallopia japonica x Fallopia sachalinensis
e Himalayan balsam Impatiens glandulifera

e Giant hogweed Heracleum mantegazzianum

e Rhododendron Rhododendron ponticum

o Few-flowered leek Allium paradoxum.

As such, it is an offence to plant or otherwise cause these species to grow in the wild. Non-native invasive species of
particular concern are listed under Schedule 9 Part 2 of the Wildlife and Countryside Act 1981 (as amended).

It is an offence under the WCA to plant or otherwise cause to grow in the wild any plants listed on Schedule 9,
punishable by fines. If charged with committing an offence, it is a defence against prosecution to prove that all
reasonable steps were taken, and all due diligence exercised in attempting to avoid committing the offence. Waste
containing any part of a Schedule 9 plants (including soil contamination) that could facilitate the spread of these
species are classified as controlled waste and there is a duty of care for its proper disposal (Environmental Protection
Act 1990).

American signal crayfish Pacifastacus leniusculus is an invasive non-native crustacean listed on Schedule 9 of the
Wildlife and Countryside Act 1981. This species is a carrier of crayfish plague that kills white-clawed crayfish
Austropotamobius pallipes. While there are no native crayfish species in Scotland, American signal crayfish still cause
ecological harm through predation of fish eggs and competition with native fish species. Their burrows can also
cause bank erosion.

Designated sites

The Eden Estuary has a suite of designations for its high-quality estuarine area and nature conservation value. It is
designated as the Firth of Tay and Eden Estuary RAMSAR Site (Ramsar Sites are wetlands of international importance
designated under the Ramsar Convention), Firth of Tay and Eden Estuary Special Area of Conservation (SAC)
(primarily for its high-quality estuarine habitat and breeding population of harbour seals Phoca vitulina), Firth of Tay
and Eden Estuary Special Protection Area (SPA) (for its non-breeding bird assemblages), and Eden Estuary Site of
Special Scientific Interest (SSSI) (namely for its saltmarsh, sand dune, scrub, and mudflat habitats and non-breeding
bird assemblage).

It is also locally designated as Eden Estuary Local Nature Reserve.

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust
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2. Methodology

Working in pairs, two surveyors Alan Tragis and Scot Muir of Forth Rivers Consulting walked the length of the River
Eden and Motray Water, as well as 250 m up every tributary over the summer of 2024. The survey area covered at
least a 30 m corridor on both sides of the river channels.

The location of non-native invasive species were mapped using the Field Maps App.
Other species of note, including American signal crayfish, were also recorded.

Invasive non-native plants were mapped using a 2-figure code reflecting the number of individual plants and the
stand size, using the following ratings (taken from SNH Commissioned Report No. 223, Survey of Giant Hogweed,
Japanese Knotweed and Himalayan Balsam on five major Lothian rivers):

Rating no. of individual plants:

1-10
11-30
31-50
51-100
>100.

vk wnN e

Rating size of stand:

1-10m?
11-30m?
31-50m?
51-100m?
>100m.

vk wnN e

Drone surveys
Drone surveys were undertaken in areas considered unsafe or unsuitable for the surveyors to walk. The raw footage
will be provided separately.

Michiel Voermans, a licenced drone pilot undertook the drone surveys. A DJI Mavic 2 Pro drone was used to
undertake the surveys during suitable weather conditions, continually monitoring the drone’s status, including
battery life, position, and sensor functionality.

The Phase 1 Habitat surveys followed the standard methodology (JNCC, 2010), and as described in the Guidelines for
Preliminary Ecological Assessment (CIEEM, 2017). In summary, this comprised walking over the survey area and
recording the habitat types and boundary features present.

Phase 1 Habitat surveys were undertaken in September 2024 by Jacquelyn Johnson.

European Nature Information System (EUNIS) Habitat Classification data was used as a baseline layer for the Phase 1
Habitat mapping due to the large size of the survey area. The EUNIS Habitat Classification is a comprehensive system

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust
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developed by the European Environment Agency (EEA) to classify and describe different types of natural and
artificial habitats across Europe.

EUNIS Habitat Classification effectively supplements Phase 1 habitat surveys by providing a more detailed and
standardised framework for habitat identification and classification.

Opportunities for alleviating pressures, or for river restoration were mapped during the INNS walkovers. The survey
area covered a 30 m corridor on both sides of the main channels and tributaries. Examples of potential opportunities
include:

e Green bank protection

e Baffles

e Embankment removal
e Ponds

e Fencing

e Large woody structure addition

e lLeaky dams

e Re-meandering

e Wetland creation

e Woodland creation/riparian tree planting

Examples of pressures include:

e Human and livestock poaching
e Bank erosion

e Modification

e Obstacles to fish migration

e Minewater

e Qutfalls

e Poor buffer zone

e Track erosion

Aerial mapping, SEPA datasets, and NatureScot Riparian Land Use datasets were used to identify opportunities and
pressures both within and outwith the 30 m boundary. Aerial mapping was also used in areas where landowner
permission was not granted.

1 0S data (including OS Zoomstack) © Crown Copyright and database right 2023

Bing data © 2024 Microsoft Corporation Earthstar Geographics SIO © 2024 TomTom

Riparian Woodland Layer - Forestry Commission. © Crown copyright and database right (2023) Ordnance Survey.
Habitat Map of Scotland (HabMoS) NatureScot. © Crown copyright and database right (2023) Ordnance Survey.

Mine entries Coal Authority. © Crown copyright and database right (2023) Ordnance Survey.

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust
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Many of the pressures listed in this report are addressed as opportunities section since every pressure represents an
opportunity to improve natural river processes. Some pressures would be expensive or difficult to restore, so many
opportunities are listed as a ‘sandbox’ exercise where new ideas and techniques could be explored and tested.

Each opportunity has been given an applicability class of 1-3 depending on its likelihood to improve natural river
processes. A grade of 1 means that any project here would be either too expensive or difficult to access, and the
overall benefit of improving natural river processes. A grade of 1 means that any project here would be either too
expensive or difficult to access, and the overall benefit to the river would be low.

A grade of 3 represents the easy wins — an opportunity to improve river processes at low cost or relatively quickly.

Applicability scores are arbitrarily judged from 1 (least) to 3 (most) impactful depending on a combination of the
following factors:

e Seriousness of the pressure

e Ease of implementation

e Level of positive effect of implementation
e Costs of implementation.

Obstacle to fish passage by the Scottish Environment Protection Agency (SEPA). © Crown copyright and database
right (2023) Ordnance Survey.

ESRI base and Imagery layers by Maxar, Microsoft, ESRI UK, ESRI, TomTom, Garmin, HERE, Intermap, Increment P,
NRCan, Esri Japan, mapwithyou, NOSTRA, Foursquare, Geotechnologies, Inc, METI/NASA, USGS, © OpenStreetMap
contributors, and the GIS user community

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust
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3. Results

3.1. Invasive species monitoring
The surveyors found evidence of the following Schedule 9 invasive species during the walkovers:

e Japanese knotweed

e Himalayan balsam

e Giant hogweed

o Few-flowered leek

e Rhododendron

e American signal crayfish

Other non-native species not included on Schedule 9 recorded included bamboo (unknown species), giant butterbur
Petasites japonicus, snowberry Symphoricarpos albus along the Motray Water; and monkeyflower Mimulus guttatus,
giant butterbur Petasites japonicus, snowberry Symphoricarpos albus, Cotoneaster sp., and Italian arum Arum
italicum (at Cash Feus and at Corston Mill, between Gateside and Strathmiglo).

Signal crayfish were recorded on the River Eden north of Pitlessie and at Edenwoodend House near Springfield (signs
shown in Figure 3.1 and 3.2).

Figure 3.1. Live American signal crayfish on River Eden

forthriverstrust.org © forthriverstrust & @ForthRiversT © ForthRiversTrust
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Figure 3.2. Crayfish burrows along River Eden

The corresponding StoryMap shows the overall extent of Japanese knotweed, giant hogweed, Himalayan balsam and
few-flowered leek within the survey area.

The survey results are presented in the form of a map with the habitat types and boundary features marked (see the
corresponding StoryMap). Descriptions of the habitat types and boundary features are detailed below. Habitat
descriptions are defined by broad habitat types (JNCC, 2010).

River Eden

The River Eden is approximately 43 km long and has historical significance. It has been significantly re-sectioned and
modified along its length to accommodate farming (straightened / embanked etc). Several ancient structures and
sites are located along its course, including old mills and bridges that reflect its historical use. It has a designated
angling community, and signs of historical fishing recreational use were recorded.

Motray Water
The Motray Water is approximately 20 km long and has also been significantly re-sectioned and modified along its
length. The very upper reaches of the Motray Water are very shallow and show evidence of drying out.

Woodland
Semi-natural woodland

Much of the river corridor of the upper sections of the River Eden (upstream of Strathmiglo), is wooded with small
areas of upland oak, ash, and birchwood. Downstream of this, there was a wide variation in tree cover depending on
the land use and landowner. Scattered trees occurred along most of the watercourse, however the density of the
tree cover varied considerably. Stands of lowland mixed deciduous woodland were present on site and extended
outside the 30 m buffer. In addition, small areas of wet woodland were present. All of the woodland identified was
characteristic of the region.

Fewer trees occurred along the length of the Motray Water.

Species present included dominant sycamore Acer pseudoplatanus, with abundant ash Fraxinus excelsior, hawthorn
Crataegus monogyna, beech Fagus sylvatica, alder Alnus glutinosa, birch Betula spp., white willow Salix alba, and
frequent elm Ulmus spp., horse chestnut Aesculus hippocastanum, Scot’s pine Pinus sylvestris, larch Larix decidua,
and occasional wych elm Ulmus glabra, oak Quercus spp., and goat willow Salix caprea. Holly llex aquifolium, hazel
Corylus avellana, aspen Populus tremula, field maple Acer campestre, and rowan Sorbus aucuparia were recorded,

forthriverstrust.org © forthriverstrust & @ForthRiversT © ForthRiversTrust
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albeit rarely. Shrubbier species such as hawthorn Crataegus monogyna, blackthorn Prunus spinosa, and elder
Sambucus nigra were frequently encountered. The diversity of species encountered reflects a varied management
history throughout the catchment with most woodlands comprising older trees with limited regeneration, possibly
due to grazing pressure.

Throughout the study area, mature, young and regenerating woodland was recorded.

Species present within the understory included dogs’ mercury Mercurialis perennis, wood avens Geum urbanum,
bracken Pteridium aquilinum, rose Rosa sp., bramble Rubus fruticosus agg., raspberry R. idaeus, common hogweed
Heracleum sphondylium, nettle Urtica dioica, as well as grasses and sedges.

Figure 3.3. Woodland along study area
Plantation woodland

Patches of mature plantation broadleaved (and less often conifer or mixed woodland) were present on site, largely
along the upper reaches of the River Eden along Glen Burn and near the A90. Broadleaved plantation woodland
usually comprised beech and conifer or mixed plantations were dominated by Scot’s pine or spruce Picea spp. with
frequent larch Larix decidua. Some plantation woodland, such as the one shown in Figure 3.4 is planted up to the
riverbank, although much of the plantation woodland in the region is not located in close proximity to the river
channel.

Figure 3.4. Conifer woodland along study area

forthriverstrust.org © forthriverstrust & @ForthRiversT © ForthRiversTrust
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Scrub

Throughout the catchment scrub including blackthorn Prunus spinosa, hawthorn, gorse, bramble, and wild rose Rosa
sp. was recorded.

Parkland scattered trees

Downstream of Strathmiglo on the River Eden, tree cover becomes less common as the landscape becomes more
arable, although scattered trees occur throughout the river’s length. Within gardens and towns, including
Strathmiglo Park, non-native ornamental varieties, such as red beech, weeping willow Salix babylonica, and
flowering cherry, were recorded.

Ornamental species such as cypress Cupressus sp. were recorded within gardens.
Grassland
Semi-improved neutral grassland

Due to its heavy agricultural history, the majority of the grassland within the survey area comprised semi-improved
neutral grassland. Grassland was present within field margins or along the riparian river corridor, although in many
areas, grasses gave way to tall ruderal or scrub.

Grass species were usually dominated by false oat grass Arrhenatherum elatius, cocksfoot Dactylis glomerata, and
Yorkshire Holcus lanatus, with abundant fescue Festuca spp., and bent grasses Agrostis spp.. Field margins were
generally dominated by perennial ryegrass Lolium perenne and annual meadow grass Poa annua. Wild oat Avena
fatua was recorded rarely.

Flowering species present within the grassland on the riverbanks were usually dominated by willowherbs
Chamaenerion angustifolium and Epilobium hirsutum, as well as Himalayan balsam. Frequent hawkweed Hieracium
spp., scentless mayweed Tripleurospermum inodorum, dandelion Taraxacum officinale, meadow buttercup
Ranunculus acris, creeping buttercup R. repens, ribwort plantain Plantago lanceolata, broadleaved plantain P. major,
white clover Trifolium repens, and red clover T. pratense; and occasional daffodil Narcissus spp., white comfrey
Symphytum orientale, tansy Tanacetum vulgare, and hedge bindweed Calystegia sepium, water pepper Persicaria
hydropiper, and goats rue Galega officinalis.

Rarely encountered flowering species included dog violet Viola riviniana, celery-leaved buttercup Ranunculus
sceleratus, rosilla Helenium puberulum, water speedwell Veronica anagallis-aquatica, and field bindweed
Convolvulus arvensis. Arable weed species such as lacy phacelia Phacelia tanacetifolia and perennial sowthistle
Sonchus arvensis were also recorded.
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Figure 3.5. Semi-improved grassland river buffer
Marshy grassland
In some areas where the river floods regularly, there were small areas of wet or marshy grassland.
Poor semi-improved grassland

Due to the catchment's improved arable nature, the majority of grassland present on site comprised poor-semi-
improved grassland. Sward diversity was generally low, comprising arable weed and grass species. These were
identified by their lush green swards dominated by grasses with few wildflowers or forbs.

Figure 3.6. Poor semi-improved grassland within floodplain
Tall herb and fern

Tall ruderal (often invasive) plant species dominated considerable stretches of the River Eden. Where giant
hogweed, Japanese knotweed, or Himalayan balsam dominated, other native species occurred less frequently. Other
tall ruderal species present included broadleaved dock Rumex obtusifolius, nettle, common cleavers Galium aparine,
common hogweed, meadowsweet Filipendula ulmaria, creeping thistle Cirsium arvense, black knapweed Centaurea
nigra, greater burdock Arctium lappa, and rosebay willowherb Chamaenerion angustifolium.
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Giant butterbur and monkeyflower were recorded, though less commonly than other invasive species.
Ivy Hedera helix was present on trees, within the ground flora, and on bridges and walls surrounding the river.

Where invasive species were not present, there was still only a similar range of tall ruderal species present, largely
due to the agricultural nature of the landscape.

Figure 3.7. Tall herb dominated by H. balsam

Swamp, marginal and inundation

Along the riverbanks, and in small areas of swamp, reed sweet grass Glyceria maxima and reed canary grass Phalaris
arundinacea dominated with occasional common reed Phragmites australis, common butterbur Petasites hybridus,
and meadowsweet Filipendula ulmaria.

An extensive reedbed was observed along the Motray Water within the tidal limit at Guardbridge (NO 44948 19807).
This was flanked with scrub and trees and offers excellent habitat for a range of species.

The lower reaches of the River Eden at Clayton Caravan Park was dominated by common reed. Other species present
included water forget-me-not Myosotis scorpioides.

Figure 3.8. Swamp and marginal vegetation on site.
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Water
Running water

Much of the River Eden, Motray Water and associated tributaries comprised eutrophic water strongly impacted by
the surrounding land use. The River Eden is a lowland river with a relatively slow flow compared to upland rivers,
and both the River Eden and Motray Water are dominated by agriculture in their floodplain areas. The upper reaches
of the Motray Water are fairly small but more natural although it is prone to drying out.

The River Eden in particular has historically been subject to flooding, especially in its lower reaches near Cupar and
Guardbridge.

Filamentous algae was commonly observed with few other water plants. Elevated levels of nitrates and phosphates
from agricultural runoff, sewage, or industrial discharges can fuel algal growth, but algal mats or intensive growth
was not observed. Where other aquatic species are not present, algae can provide a a food source for aquatic
invertebrates and oxygenate the water.

Water crowfoot Ranunculus aquatilis was occasionally encountered, especially along the River Eden. This species
provides shelter and a food source for aquatic species such as fish, oxygenates the water, and can slow flow and
stabilise the riverbed. Its presence often suggests a healthy aquatic ecosystem with clear, unpolluted water. The
Motray Water generally had few aquatic plants in-channel but the upper channel in particular had good gravels and
habitat suitable for fish and other aquatic species.

Brackish water occurred within the tidal zone near the estuary. In areas here, giant hogweed still dominated the
riverbank. No aquatic species were observed within the tidal zone due to the depth and murky water.

Species noted within the nature reserve included bittersweet nightshade Solanum dulcamara, English oak Quercus
robur, and broom Cytisus scoparius.

Figure 3.9. Water crowfoot

Standing water

No standing water was recorded within with the survey area other than a large pond on the upper stretch of the
Eden at NO 15030 08515. This large pond was dominated by bulrush Typha latifolia and reed canary grass Phalaris
arundinacea. As shown in the image below, semi-natural broadleaved woodland and scrub edged the pond on the
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upper slopes. The upper Eden spills into this area during both high and low flows, which has led to the creation of
the pond and reedbed.

Figure 3.10. Pond

Intertidal
Mud and sand

As both the River Eden and Motray Water approach the estuary (downstream of Clayton Caravan Park), areas of
open mud with smaller patches of sand occur during low tide. This will be covered during higher flows and at high
tide. Further out, the estuary comprised extensive saltmarsh, sand dunes, and mudflat.

Due to the limited accessibility of the tidal reach, this area could not be surveyed in great detail. However, it is
deemed to support salt-specialists such as sea club-rush Bolboschoenus maritimus, hemlock water-dropwort
Oenanthe crocata, and gipsywort Lycopus europaeus.

The Eden Estuary is designated for its high-quality estuarine area and nature conservation value, and more about
this habitat can be obtained from other studies. The Eden Estuary Site of Special Scientific Interest Citation written
by NatureScot states that “the extensive mudflats are very varied, with beds of mussels, brown algae and eelgrass.
Two nationally scarce species of eelgrass Zostera angustifolia and Z. noltei are present” (NatureScot, accessed
August 2024).

Cultivated and disturbed land
Arable

Most of the land within the survey area comprised arable land dominated by oats, wheat and barley. Occasional
fields of cabbages (or similar), potatoes, and oil seed rape were also recorded.

Amenity grassland

Amenity grassland within the survey area included gardens, sports fields, and parks where it occurred (as well as a
small area of Strathmiglo Bowling Green) or within fields prepared for silage. Improved grassland was present within
heavily grazed fields, such as the horse fields adjacent to Cash Feus Road (Strathmiglo).
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Introduced shrub

Ornamental shrubs were present within gardens within the survey area, encompassing a wide variety of native and
non-native species, including Laburnum sp., Buddleja Buddleja davidii, bamboo spp., laurel Prunus sp., and Lleylandi
Cupressus x leylandii.

Snowberry, an invasive shrub, was recorded often within the survey area, both inside and outside garden
boundaries.

Boundaries

Throughout the catchment, livestock fencing, garden walls and fences, and drainage ditches intersect the survey
area. Hedgerows were occasionally encountered throughout the survey area, and where present, they were
ornamental or species-poor (for example, beech or Leylandii) and followed residential property or estate boundaries.
Drystone walls or species-poor hawthorn hedge was present along field boundaries within 30 m of the river.

Ivy and hairy bitter cress Cardamine hirsuta were found on walls and bridge structures within the survey area.

Built up areas
Several towns, villages, homesteads, and farm buildings were present within the survey area, i.e. within 30 m of the
watercourse. Caravan sites and areas of bare ground or hard standing also occurred.

The surveyors mapped any existing pressures which were limiting natural river processes. This resulted in 132
pressures in 8 different categories, as set out below. These are described in the adjoining StoryMap.

Bank erosion

Bank erosion is a natural process of a healthy river. This, however, can be exacerbated by surrounding land uses or
other pressures such as grazing. This can then lead to an increased rate of habitat loss, increased sedimentation and
a reduction in water quality.

The surveyors highlighted where bank erosion could be causing a loss of biodiversity and opportunities to improve
these areas are shown in the section on Green Banking below.

Bank erosion was recorded in 22 different locations.

Poaching (human and livestock)

Poaching in this context refers to the damage and degradation of riverbanks caused by the repeated trampling and
compaction by livestock, wildlife, or human activity. This process can lead to the loss of vegetation, increased
erosion, and a decline in water quality, ultimately destabilising riverbanks.

Livestock poaching was more common along the Motray as the Eden is more arable. Human (and dog) poaching was
present within and close to villages and towns within the survey area. Poaching was recorded in 15 different
locations.

The majority of the livestock within the survey area have limited access to the river and tributaries so this is
considered to be a negligible pressure on the entire catchment. However, where livestock have access to the river
this can have a major significant impact.
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Modification

Both the River Eden and Motray Water have been historically straightened, embanked, and re-aligned. These
modifications disrupt natural ecosystems by altering water flow, degrading natural habitat, and increase the risk of
erosion, flooding, and loss of biodiversity.

Obstacles to fish migration

Obstacles to fish migration take many forms, such as culverts, redundant weirs, or bridge aprons. These barriers not
only disrupt fish movement but can also impact natural river processes and increase flood risk upstream if they are
large enough to influence them.

Many of the obstacles to fish migration recorded within the survey area would not limit adult fish passage during
normal or high flows. Studies have shown that even the smallest of weirs can still impact resident fish populations
and should be considered for removal/easement on an individual basis.

The surveyors identified 38 obstacles to fish migration.

Minewater
Mine drainage, also known as acid mine drainage (AMD), is the outflow of acidic water from historic or current
mining sites, particularly coal and metal mines.

Outfalls
Numerous pipes and outfalls from roads, septic tanks, and combined sewer overflows (CSOs) were noted within the
survey area.

Runoff from arable land, roads and gardens was harder to note and will have an impact on the water quality of the
watercourses.

The River Eden is located in an area of Scotland with high or very high agricultural sediment loads (Ruvival, accessed
September 2024). As a catchment-wide pressure, this will require a comprehensive management strategy with
landowners, farmers, and regulators to address.

Poor buffer zone

The recommended width of a riparian buffer zone typically ranges from 10 to 30 meters on either side of a
watercourse. Poor buffer zones typically lack vegetation, and habitat features that protect the river from erosion,
function as a wildlife corridor, or absorb and filter runoff water and contaminants.

On average, the riparian buffer along the River Eden is around 10 m wide on either side of the watercourse. The
riparian buffer along the Motray Water is generally smaller (around 5 m), possibly due to its smaller size and status.
In addition, there is generally less riparian tree cover along the Motray Water. A fully functioning river buffer ideally
comprises native trees, shrubs, and grasses, and is as wide as possible with limited livestock and human access.

In some areas, field boundaries, industrial waste, or other cleared land extended to within 10 m of the river channel.
This includes Russell Mill east of Springfield, along Waterend Road in Cupar (both on the Eden), and at Straiton Sands
MX Track (Motray). This can allow increased runoff from pollutants, compaction of the soil, and bare areas can allow
INNS to spread.

There was an industrial compost heap less than 5 m from the River Eden with potential for leaching into the river
during rain (pressure no. 131). A conversation with the business owners to move this to at least more than 10 m
from the river (in line with SEPA guidelines) could reduce future risk.

forthriverstrust.org © forthriverstrust &' @ForthRiversT © ForthRiversTrust



FO RTH Y
RIVERS -

CONSULTING v ®

=
2

Track erosion
Track erosion was rarely encountered on site (5 incidences).

The surveyors mapped any possible opportunity for river restoration to encourage natural river processes. This
resulted in 253 opportunities in 9 different categories, as set out below. An additional 17 opportunities were
recorded but we have not been able to grant an applicability score rating. These are described in the adjoining
StoryMap.

Remeandering

Historically the River Eden and Motray Water have been straightened, realigned and embanked throughout their
reach. Remeandering sections of the watercourse to its natural, winding course can have many benefits including
flood mitigation, erosion control, habitat creation, water quality improvements, and groundwater recharge. These
would benefit wildlife and the local community during flood and drought events. These projects would require a
large area of land, and few such areas were identified during the surveys.

Where no possibility for re-meandering the main stem of the River Eden, a number of sites were identified during
the survey were identified where micro-meandering would be possible within the existing wet channel width. This
process creates complex flow patterns within the channel and could help de-silt sections of river. During lower flows,
habitat is created on one or both banks using boulders and stone. Looser material is placed behind the stone and can
be seeded to create a berm.

The narrower channel increases water velocities and creates riffles which are excellent fish spawning and
recruitment habitat whilst benefiting amphibians, newts, lamprey and other aquatic species.

The surveyors identified 16 locations with potential for re-meandering.

Embankment removal

Much of the River Eden and Motray Water has been historically embanked and straightened. This has separated the
rivers from their natural floodplain. The removal of the embankment on one or both banks can be used to allow the
river to spill into its natural floodplain during high flows, reducing flooding downstream, increasing water quality and
creating habitat for a range of wetland species.

Woodland creation/riparian tree planting

Parts of the River Eden and much of the Motray Water lack trees along the riverbank. Riparian trees shade the
watercourse, reducing water temperatures in summer months or during low flows. They also introduce organic
matter into the watercourse, sustaining the aquatic food web. Riparian trees also provide excellent habitats for a
range of species.

A number of sites were identified that would benefit from riparian tree planting. However, because of the generally
easily erodible bank material, sticking to planting smaller shrubbier tree species is recommended to reduce the risk
of erosion when trees fall down through winds or other factors.

Wetland creation, ponds and scrapes

Wetland creation, intentionally establishing a wetland area in a previously dry or degraded landscape to restore
ecological functions, improve environmental quality, and support biodiversity is also beneficial on areas of low-
quality farmland. Wetland habitat often forms where scrapes or ponds are introduced making it a low-cost
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opportunity on land connected to the floodplain. Native wetland plants can also be introduced to more quickly
establish a diverse plant community.

The addition of ponds within the floodplain allows water to pool in times of high rainfall, reducing flooding and
increasing the water quality by trapping sediments and nutrients, while creating habitat for a range of aquatic and
wetland species.

Scrapes could also be considered in these areas. Scrapes are generally shallower and as such, form seasonal,
temporary ponds that support species adapted to such conditions. As with ponds, scrapes help in managing water
levels by capturing and holding rainwater, reducing surface runoff, and promoting groundwater recharge.

Wetland creation can be integrated with projects that aim to reconnect rivers to their natural floodplains.

Green bank protection

Green bank modification refers to environmentally friendly practices and techniques used to stabilise and restore
riverbanks using methods such as willow spiling, willow stake planting, or root wads. These methods are useful in
areas where the river is eroding, bare riverbank is exposed or to encourage natural river processes.

The surveyors identified 13 locations with potential for green bank potential.

Large woody structure addition

The addition of large woody structures into rivers can significantly enhance the river by stabilising banks, reducing
erosion, and introducing habitat where natural processes have been disrupted. These structures, such as fallen trees,
logs, and branches, are often removed, but they create pools, riffles, and cover for fish and other aquatic species.
They also slow water flow, which can help in sediment deposition, nutrient cycling, and reducing the impact of
floods. If placed correctly, they can also help reduce bank erosion. Additionally, large woody structures provide
organic matter that supports aquatic invertebrates, contributing to the overall health and resilience of the river
system.

The surveyors identified 106 locations where the addition of large woody debris would benefit the river.

Fencing
Where deer, livestock, people, or dogs have access to the river, appropriate fencing can be utilised to reduce their
impact on the riverbank and riparian vegetation (see poaching in the section above).

Baffles

Baffles made from materials such as railway sleepers or stone can be installed in straightened or fast-flowing water
to create varied flow patterns, improving fish habitat by providing shelter, reducing turbulence, and reducing
erosion.

Gravel seeding as an alternative is discouraged as the Eden's land use and soil type provide a near infinite source of
silt, therefore newly introduced gravel would get buried again shortly after. Increasing flow speeds through baffles
that form an artificial two-stage would prevent this process of over silting.

Leaky dams

Leaky dams work best further up the catchment in smaller tributaries with moderate flows. They promote natural

water storage and slow down water flow, especially during high-flow events, which can result in reduced flooding

downstream. As a result, all of the leaky dam locations identified are outside the study area in areas with gentle to
moderate slopes in areas where water could temporarily accumulate upstream of the dam.
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4. Evaluation and discussion

The surveyors covered a significant distance in a relatively short space of time. Where it was deemed safe to do so,
surveyors covered separate sections of the river, but in several sections, two surveyors worked on opposite banks.
This had the advantage of spotting the largest number of INNS, pressures and opportunities, but this was not
possible for the whole catchment due to time constraints.

Where access was restricted due to steep terrain, thick vegetation, or deep mud, drone surveys were undertaken to
cover the area. Footage was generally clear enough to map the vegetation accordingly. Figure 4.1 shows the areas
covered by drone and the areas where landowners did not allow access.

The majority of landowners allowed the surveys to take place. Some, including one major landowner between
Dunshalt and Ladybank did not allow access to their land or properties. Forth Rivers Consulting staff have previously
surveyed this land and historic INNS data was used in this area. For the remainder of the inaccessible sites these
were surveyed using aerial mapping.

In general, the surveyors did not have access to private gardens along the river, although permission was sought to
enter these if deemed necessary (i.e. when these gardens encompassed large areas of the riverbanks).

In some areas, surveyors had to return back the way they had come to get back to their car due to livestock or other
barriers. Although they were commissioned to cover the minimum survey area, it is estimated that the actual
distance walked was significantly more.

From July onwards, the vegetation, particularly the INNS giant hogweed become tall and very difficult to traverse.
Therefore, it is possible that smaller ground flora or other ecological signs may have been missed.

Due to the large survey area, habitats present in small patches or pockets may not be mapped. It is therefore
required that detailed botanical and ecological surveys are undertaken of any project areas considered, as required
in any planning or grant funded application.
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Figure 4.1. Drone survey and landowner restricted areas
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Invasive non-native species
The corresponding StoryMap shows the extent of INNS identified during the walkover surveys.

On the Motray Water, no large-scale invasive treatment has been carried out to date. Giant hogweed is present in
the upper reach and on the Moonzie Burn, a tributary that joins the river at its lowest reach of the Motray.
Himalayan balsam was recorded from Kilmany to Mill House north of Guardbridge.

Two stands of Japanese knotweed were recorded along the Motray Water, one near Forret Mill and the other near
Burnside Cottage.

On the River Eden, a 32 km section of the upper reach of the River Eden from Gateside to Ladybank has been subject
to intensive Giant Hogweed control over a 10 year period. Over this period, the number of new plants has
considerably reduced. Giant hogweed was only recorded upstream of this in a couple of locations, but this species
was still widely distributed throughout the catchment as far as the intertidal zone.

Himalayan balsam was also recorded from Gateside downstream.

Japanese knotweed was encountered more rarely, along with American signal crayfish, snowberry, and giant
butterbur.

Few-flowered leek was recorded from 2022 within the giant hogweed control area (east of Gateside as far as Shiells
Avenue). The survey window for few-flowered leek had passed by the time of the 2024 surveys on the River Eden.

No skunk cabbage was recorded during the surveys.

Phase 1 habitat surveys
The corresponding StoryMap shows the habitats identified within the survey area.

In Fife, the loss of species-rich grasslands and native woodland has been significant due to development,
industrialisation, and intensive agriculture.

The majority of the semi-improved neutral grassland recorded on site is typical of the region but represents poor
species diversity and species adapted for high nutrient outputs. These grasslands could be managed and restored to
resemble species-rich meadow habitat. Species rich grassland offers ecological benefits by supporting a range of
plant and animal species and contributing to the overall landscape diversity.

The woodland within the survey area is characteristic of the local area with pockets of coniferous or mixed
plantation woodland, scattered riparian trees, and more established broadleaved woodland with native species such
as oak, ash, hazel, field maple, and aspen. Non-native but naturalised beech and sycamore were commonly
recorded.

Ancient woodland is rare in Fife and was not recorded within the survey area, but further surveys should be
undertaken if work will be undertaken in any areas of woodland on site.

Throughout much of the catchment, the river has been disconnected from its floodplain through embankments,
realignment, and land drainage, and this is evidenced by the relatively small areas of marshy grassland and standing
water recorded on site.
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Opportunities
The corresponding StoryMap shows the opportunities identified within the survey area. Appendix A lists the
abbreviations used within the report and the StoryMap.

Pressures
The corresponding StoryMap shows the pressures identified within the survey area.

Other species

Water crowfoot was recorded on site on the River Eden southeast of Cupar Muir and north of Pitlessie. Anecdotal
evidence from previous survey work (separate to this project) recorded the presence of water crowfoot on land
where access was not granted (between Dunshalt and Ladybank).

Kingfishers Alcedo atthis, Buzzards Buteo buteo, otters Lutra lutra, badgers Meles meles, deer, trout Salmo trutta and
salmon S. salar were observed during the walkovers along the Motray Water and River Eden.
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5. Conclusions

The Eden Estuary has a suite of designations for its nature conservation value. These international and national
designations serve to highlight how important this river is for migratory and wetland birds, recreational activities
such as birdwatching, walking, and riding.

The surveyors mapped any possible opportunity for river restoration as well as any pressures which were limiting
natural river processes. This approach does not rule out any landowner or likely project cost which are more likely to
be a limiting factor when designing a river restoration project.

Before taking any of our opportunity recommendations forward, these would need to be fully independently
evaluated / scoped before implementation, and both landowner and regulatory approvals would be needed prior to
initiation.

Throughout the majority of the study area, there was a riparian buffer between arable or built-up land and the river

corridor, although invasive species were often present, and the buffer width was often less than 10 m, the minimum
recommended to allow a thriving riparian habitat and wildlife corridor.

The River Eden runs through high quality arable land that is soft and silty. This should be taken into consideration for
any future development.
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6. Appendices

6.1. Appendix A: Abbreviations used in report

Abbreviation Definition
D/S Downstream
GH Giant hogweed
HB Himalayan balsam
JK Japanese knotweed
LB Left bank
LWD Large woody debris
NFM Natural flood management
RB Right bank
UAV unmanned aerial vehicle
u/s Upstream
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