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INTRODUCTION
INTERREG Europe, financed by the European Regional Development Fund (ERDF),
is scheduled to run from 2014 to 2020 http://www.interreg4c.eu/interreg-europe/.
The ERDF budget for the overall INTERREG project is EUR 359 million. The
Environment theme will receive a proportion of this funding. The purpose of this
document is to demonstrate what information is currently available within NI
Environment Agency (NIEA) and ROI Environmental Protection Agency (EPA) to
assist with project proposals for river restoration schemes and integrated catchment
management actions (including groundwater). This will save applicants duplicating
studies already completed, while proposing additional types of information that can
be collected. The report will provide information on the failing Water Framework
Directive (WFD) quality elements for parts of the system. In addition there are
impact assessments to guide how improvements may be progressed to meet WFD
2023 result indicator targets for INTERREG V. Any works to be carried out should
be in line with current licensing and regulations 1. The example given below is for the
Blackwater Catchment.
WFD STATUS AND OBJECTIVES
Map 1: WFD 2023 Objectives

For European reporting purposes NI rivers have been divided into 450 basic
management units, called water bodies. Although classifications are provided at a
water body scale, a holistic approach to the catchment is ideal when investigating
problems or planning works. For example a barrier in the downstream water body
may be impacting on fish upstream. Or intensive land use upstream may be causing
siltation downstream. The 2023 objective for many of the Blackwater water bodies is
GOOD (see map above and table in appendix). Status is assessed using biological,
1

River works guidance document http://www.doeni.gov.uk/surface_water_alteration_handbook__online_version.pdf

3 of 46

chemical and hydromorphological parameters. Some of these have five band
classes, but hydromorphology can only downgrade the overall status of a water body
from high to good. Information gathered for hydromorphology is used to design
programmes of measures.
MANAGING FRESHWATER RESOURCES IN AN INTEGRATED CATCHMENT
Managing water resources by Integrated Catchment Management (ICM) integrates
all water types including surface water and groundwater in the subsurface. As the
hydrological cycle demonstrates, groundwater is an integral part of the water
environment. More information on the hydrological cycle can be found on the
Northern Ireland Environment Agency webpage:
http://www.doeni.gov.uk/niea/04_hydrological_cycle.pdf .
Of all liquid freshwater on earth 98.97 % is made up of groundwater, 0.87 % of
surface water (rivers, lakes, wetlands) and 0.16 % of atmospheric moisture [Younger,
P E (2007). Groundwater in the Environment: An introduction, Oxford: Blackwell Publishing].
Groundwater is an important part of the hydrological cycle, so any integrated
catchment or river basin management plan must consider groundwater as an integral
element - it is not only a receptor to anthropogenic pressures, but also a pathway.
Groundwater is often overlooked, but is an important pathway for potential
contaminants entering the groundwater in areas of high groundwater vulnerability.
Groundwater is also an important resource in providing baseflow to rivers (and that is
why rivers continue to flow during dry weather) as well as lakes and groundwater
dependant terrestrial ecosystems (wetlands) (see Figure 1).

Figure 1: Groundwater is the pathway (as well as being a receptor) for land-use
based pressures that could impact on rivers, lakes and wetlands.
All groundwater bodies except the Neagh groundwater body are designated as
drinking water protected areas in Northern Ireland. In the Republic of Ireland all
groundwater bodies have been designated as drinking water protected areas.
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For the management of groundwater resources under the Water Framework
Directive, bedrock and superficial groundwater bodies have been defined within the
River Basin Districts. Groundwater bodies are management units and their
delineation follows hydrogeological principles. As a result, groundwater body
boundaries are based on the interpretation of regional geology and hydrogeology
including geological boundaries and hydrogeological flow boundaries. Hence
groundwater body boundaries are often not identical to surface water catchment
boundaries. This document describes local groundwater bodies or parts of
groundwater bodies in each surface water catchment.
GROUNDWATER IN INTEGRATED CATCHMENT MANAGEMENT – INTERREG
PROJECT
Catchment management is an approach to managing both land and water resources.
Some understanding of the complex linkages between land and water and how we
impact upon both is at the heart of catchment management. The way we manage the
land has consequences for the water that drains from and through it so that the
quality and quantity of water in the streams, river, lakes and groundwater of a
catchment reflect the pressures of the surrounding land use. Integrated Catchment
Management is therefore a process that recognises the catchment as the
appropriate organising unit for understanding and managing ecosystem processes in
a context that includes social, economic and political considerations, and guides
communities towards an agreed vision of sustainable land and water resource
management for their catchment [B. Harris, 2013, http://www.iahireland.org/conference-proceedings/2013.pdf].
Within the 11 cross border catchments are thirty-three cross-border groundwater
bodies. These are groundwater bodies that are shared between Northern Ireland and
the Republic of Ireland. Forty-two groundwater bodies or parts of them (consisting of
cross-border and non-cross-border groundwater bodies) lie within the area of the 11
catchments.
The output indicator for the INTERREG project is the installation of 50 cross-border
groundwater monitoring wells. The selection of borehole locations for groundwater
monitoring wells should be driven by the current hydrogeological understanding and
conceptual model of the catchment. Draft conceptual models are available for
selected groundwater bodies on request from NIEA. For all groundwater bodies in
Northern Ireland risk assessments based on a loadings model of nitrate and
phosphorus concentrations in groundwater have been carried out.
The loadings model took into account features like catchment geography, sewered/
unsewered population, land use (based on the Centre for Ecology and Hydrology
Land Cover Map 2000, Agricultural Census Northern Ireland data 2011), livestock
numbers (Agricultural Census Northern Ireland data 2011), and landfills to predict a
concentration of nitrate and phosphorus in groundwater. There are a number of
groundwater bodies where a verification of the loadings model is currently not
possible due a scarcity of groundwater monitoring data. Data verification will
enhance the understanding of the catchment and groundwater/ surface water
interaction (pathways).
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ANTICIPATED ACTIONS/ DELIVERABLES
The newly established network will provide the successful party/ consortium with
groundwater monitoring data to improve confidence in the status assessments of the
groundwater bodies. The analysis of water quality will provide data for the
establishment of baseline conditions and possibly trend assessment to further
develop the conceptual models for groundwater bodies. Geological and
hydrogeological understanding gained from the drilling process, especially on the
thickness and nature of the superficial deposits will also contribute to a better
understanding of the groundwater vulnerability in the cross-border catchments and
improve the characterisation and conceptual models of the groundwater bodies.
NARRATIVE SUMMARY
The Monaghan Blackwater flows through agricultural land with several large urban
areas such as Monaghan, Armagh, Dungannon and Portadown. It flows through
Lough Neagh and out to sea via the Lower Bann. The now disused Ulster Canal
(built in the 1800s) also travels through County Armagh and County Tyrone.
Remnants of the canal are still evident today.
Recent hydromorphology assessment data (using the River Hydromorphology
Assessment Technique, RHAT 2) is available for 6 of the 28 water bodies listed on
the Blackwater system. These scored mainly moderate and poor for habitat. (See
cover map, and see appendix for full list of 28 water body identifiers on the
Blackwater system.) An additional 4 water bodies are detailed in this report to link
the 6 areas RHAT surveyed. Issues identified in the survey areas include a lack of
vegetated buffer and heavily trampled banks containing alien invasive vegetation
such as giant hogweed and Himalayan balsam. The Blackwater channel was
historically deepened reducing floodplain interaction. Though the entire Blackwater
catchment has not yet been surveyed for in-channel barriers the limited surveys that
have occurred found several notable barriers along the river channels. These
include structures of concern at Benburb, at least three on the Butterwater tributary
and one at Emyvale. At least 12 new river crossings may benefit from strip lighting.
Many more potential barriers have been identified within the catchment but these
have yet to be field surveyed to determine level of impact. The Rhone River in the
Blackwater catchment is a heavily modified water body due to flood risk
management through Dungannon. There have been historical reports of slurry
dumping during high flows at the head waters of this river close to the border.
RESULTS
To the West of Aughnacloy there are two surveyed river water bodies. The solid
geology at this side of the catchment is dominated by mudstone, with limestone and
sandstone present. Drift geology is mainly till and peat with sand and silt along parts
of the river channels. Land use is mainly pasture with areas of peat bogs and conifer
forest. Coniferous plantations can increase acidity in waterways especially during
flooding. Rainfall over pine needles causes pH surges which can affect the
2

RHAT manual http://www.doeni.gov.uk/niea/rhat_training_manual.pdf
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abundance and variety of river life. A paucity of salmonid fry has also been
determined to result from pH reduction. The river typologies are mainly cascade
step pool and pool riffle glide indicating steep slopes on some of the river channels.
There is a section of the channel which has lower slope and is a lowland meandering
type.
A water body to the south of Aughnacloy has been included in this report to link
the surveyed areas. This river water body has many in-channel structures marked
on our GIS layers.
To the East of Aughnacloy there are four surveyed river water bodies. Two
additional water bodies have been included here to link these areas, using available
map data. Solid geology at this side of the catchment is dominated by sandstone
with limestone present. Drift geology is mainly till with sand and silt along parts of
the river channels. Peat is not recorded at this side of the catchment. Land use to
the east is mainly pastures with some complex cultivation evident. River typologies
are mainly pool riffle glide and lowland meandering indicating lower slope than the
area to the west. More sluices and weirs are recorded here than in the west of the
catchment.

Map 2: Locations of the 10 water bodies discussed in this report
Results for each water body are collated below with summaries of pressures and the
2014 biological and chemical element classifications. An outline is provided of the
types of restoration work that could be considered. These suggestions are by no
means final or full assessments of all the pressures. Information provided for
the following water bodies shows how pressures are identified. It is hoped this will
provide applicants with ideas on restoration schemes to improve ecological status.
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•
•
•
•
•
•

Groundwater information for this catchment
Existing RHAT information for 6 of the 28 Blackwater water bodies
Four additional water bodies to link the 6 (desktop survey only, no recent field
work data)
Classification data available for the water bodies
Summary of the problems and discussion for each water body
Critical risk maps highlight areas of potential runoff risk from intensive land
use. Please note this represents relative risk across NI. It does not indicate a
'specific' environmental impacting field. If fields fall within a risk area they are
more likely to represent higher risk fields than those outside the area.

Table 1: Summary of the 6 surveyed water bodies and 4 additional water
bodies discussed
Water body ID

Location

Classification and failing
elements

To the West

GBNI1NB030307180

River Blackwater
Feeder (Ballygreenan)

GBNI1NB030308223

River Blackwater,
Augher

GBNI1NB030307238 Fury River

Moderate invertebrates and less
than good morphology.
Good biology and chemistry. No
morphology classification, but
modifications recorded.
Good biology and chemistry and
morphology classifications. But no
fish class and barriers recorded.

To the South

GBNI1NB030308201 River Blackwater 5

Good biology and chemistry. But
no fish class and barriers present.

To the East

GBNI1NB030308245 Cor River

GBNI1NB030308204

River Blackwater 4 Tynan River Lower

GBNI1NB030307043 River Blackwater 3
GBNI1NB030308203 River Blackwater 2
GBNI1NB030307036 River Rhone Lower
GBNI1NB030307025

River Rhone Upper
(HMWB)
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Poor due to Macrophytes and the
morphology, classification is less
than good.
From High to Good due to inverts,
temp and pH. No morphology or
fish class.
Good due to invertebrates and
temperature. No morphology or
fish class.
Poor due to fish, with BOD and DO
Moderate.
Moderate due to macrophytes and
invertebrates. Bad hydrology, no
fish or morph.
Bad ecological potential due to
invertebrates

Other Information is available on the DOE website for all the NI river catchments.
Links to the documents for the Blackwater System are provided here.
•

SWMI
http://www.doeni.gov.uk/niea//txt/water/wfd/neaghbannriverbasindistrictbooklet.pdf

•

Draft plans http://www.doeni.gov.uk/niea/river-blackwater-historical-statuscycle2.pdf

•

LMA updates - Page 64 http://www.doeni.gov.uk/niea/2015-wfd-neagh-bannriver-basin-management-plan-summary.pdf

•

Reasons for status
http://www.doeni.gov.uk/niea/river_blackwater_historical_status.pdf

•

Lough Neagh management plan http://www.dcalni.gov.uk/index/inland_fisheriesr08/fisheries_management_plan_consultations.htm

•

Direct link to EPA Geoportal Site for downloading ROI environmental data and
using EPA maps http://gis.epa.ie/

•

EDEN provides an online gateway to Environmental and Radiological Protection
Licensing, Monitoring, GIS and Reporting applications
https://www.edenireland.ie/

•

2014 NIEA Web mapper http://maps.ehsni.gov.uk/wmuviewerplan2/

•

EPA map viewer http://gis.epa.ie/Envision

•

GSNI Geoindex: information on regional geology and hydrogeology
http://mapapps2.bgs.ac.uk/GSNI_Geoindex/home.html

If you would like to request specific information for INTERREG V river data please
email RiverBasinPlanning@doeni.gov.uk
For specific information on groundwater please contact the Land and Groundwater
Team on LGWinfo@doeni.gov.uk

MARY TOLAND
Higher Scientific Officer
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Groundwater

The Blackwater catchment is made up by parts of the Aughnacloy, Moygashel,
Neagh, Knockatallon, Tydavnet, Monaghan Town and Keady groundwater bodies.
The Knockatallon, Monaghan Town and Keady groundwater bodies are currently at
good status. However, risk assessments showed that the Keady groundwater body
is possibly under pressure from mine seepages on the Tynan River/ Balteagh
Stream Upper.
The Aughnacloy groundwater body is currently at poor status due to failure of the
intrusion test (high chloride and conductivity values), surface water quantity and
quality test (contribution of P to surface waters).
Without a chemical baseline study it is not possible to ascertain whether the
increased chloride and conductivity values are due natural or anthropogenic causes.
Investigation of groundwater flow paths and groundwater/ surface water interaction
within the catchment would allow us to understand groundwater’s role in P
contribution to surface waters better. Northern Ireland Environment Agency
previously installed a study site with groundwater monitoring boreholes in the Oona
catchment (a subcatchment of the Blackwater) which could possibly be reactivated if
required.
The Moygashel groundwater is at poor status due to the surface water quality test
(contribution of P to surface waters). Investigation of groundwater flow paths and
groundwater/ surface water interaction within the catchment would allow us to
understand groundwater’s role in P contribution to surface waters better.
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Loadings modelling of nitrate and phosphorus concentrations have been carried out
by Northern Ireland Environment Agency for the Aughnacloy, Moygashel,
Knockatallon, Monaghan Town and Keady groundwater bodies within the catchment.
However, no data are currently available for verifying the loadings modelling for the
Knockatallon, Monaghan Town and Keady groundwater bodies. Verification using
groundwater monitoring data obtained from baseline surveys will enhance
understanding of catchment and groundwater/ surface water interaction (pathways).
Blackwater catchment overview
groundwater body
Aughnacloy

status assessment
poor

Moygashel
Neagh

poor
good

Knockatallon
Tydavnet
Monaghan Town
Keady

good
Republic of Ireland
good
good

elements at risk, (notes)
surface water quality and quantity, intrusion of
water of different quality
surface water chemical
(no groundwater monitoring data available, but
groundwater body consists of Lough Neagh
Clays which have very low permeability)
(no groundwater monitoring data available)
n/ a
(no groundwater monitoring data available)
mine seepages, (no groundwater monitoring data
available)
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CATCHMENT: BLACKWATER FEEDER, BALLYGREENAN
GBNI1NB030307180
OVERALL MORPHOLOGY CLASSIFICATION: Less than Good
HYDROLOGY: High
Surface water status: Moderate

Site Code
CRT098
Tree felling site

IGR
H6043959699
H6021361357
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Class
Moderate
Not surveyed

CATCHMENT: BLACKWATER FEEDER, BALLYGREENAN
GBNI1NB030307180
This is a small headwater stream that feeds into the Blackwater downstream of
Augher. Solid geology consists of bands of sandstone, limestone and mudstone.
Drift geology is mainly till, sand and silt. There are several cascading steams
feeding down into a pool riffle glide channel which changes to lowland meandering
before the confluence with the Blackwater. Lower reaches are in a wide valley, but
there appears to be limited floodplain connection. This indicated the channel is most
likely deepened here. This can cause silt to be trapped on the river bed due to
reduced deposition onto the land. The main land use is pastures with some conifer
forest and peat. Tree cover is less than optimal along the channel. This can cause
excessive plant growth in the channel and greater fluctuations in water temperature.
Native bankside vegetation such as trees helps root the banks reducing erosion and
silt input. There are several road crossings that may pose a barrier to movement of
fish, flow and sediment. There is currently insufficient field work to classify this
beyond less than good for morphology. The pressures (Map 3) below show areas of
high agricultural risk along the channel. There are numerous industrial consents and
some channel reaches with high and medium sediment deposition risk.
A site surveyed along a 30m reach near Todds Leap scored Moderate for the
hydromorphology. The channel was deepened at the bridge, but naturally confined
upstream in a tight valley. Flow variation was good with cobble and boulders
substrate. Clay was visible on the river bed possibly due to the modifications. Both
banks had simple native vegetation. Upstream the left riparian area was improved
grass and there were tall herbs and shrubs on the right riparian area. A second
culvert was present downstream of the road culvert. A broadleaf buffer was present
downstream with a road and garden on the left and grassland on the right. Photos
were taken further upstream at an area of deforestation. The river was confined in a
shallow V valley. The banks were bare earth which will increase sediment in the
channel. These should be re-vegetated with native species as soon as possible to
stabilise the banks and reduce the potential for alien vegetation colonisation.
RWBID450

MACROPHYTE

DIATOMS

SRP

INVERTEBRA

BOD

GBNI1NB030307180

HIGH

NO DATA

GOOD

MODERATE

HIGH

TEMPERATURE

AMMONIA

pH

DO

FISH

2014 Status

GOOD

HIGH

HIGH/GOOD

HIGH

NO DATA

MODERATE

DISCUSSION
The final classification has been reduced to moderate due to invertebrates.
Pressures in this water body identified include agricultural risk, deforestation, road
crossings, and channel deepening resulting in reduced floodplain connectivity and
reduced broadleaf buffer strips. (See pressures map overleaf). Without looking
more in depth at the invertebrate results it is not possible to say what is causing the
moderate invertebrate score. Sediment deposition can be exacerbated by intensive
land use with reduced buffer strips. Sediment can remain on the river bed rather
than being deposited onto the land where the channel is artificially deepened. There
is currently no fish classification, so it is not possible to say what impact road bridges
or culverts may be having on their passage.
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Map 3: Pressure Map for UKGBNI1NB030307180
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CATCHMENT: RIVER BLACKWATER, AUGHER
GBNI1NB030308223
OVERALL MORPHOLOGY CLASSIFICATION: Insufficient data
HYDROLOGY: High
Surface water status: Good

© Crown
copyright and
database rights
OSNI
EMOU206.2

SITE CODE
DGY01

IGR
H6286552824
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CLASSIFICATION
Bad

CATCHMENT: RIVER BLACKWATER, AUGHER
GBNI1NB030308223
The Blackwater meanders through its valley in this area, not demonstrating much
floodplain connectivity. This may be due to a mixture of natural confinement and
artificial due to deepening. This water body has been designated by Rivers Agency
for flood prevention works. Roads have been built alongside the river in places, so
there may be associated modifications and potential runoff problems from the road.
A culverted section of stream is marked on the maps at Augher, and several road
crossings are present over the channel. There are several in-channel structures
along the lower reaches of the main river. Barriers in the channel can prevent
movement of fish, sediment and flow. Solid geology in this water body is mainly
mudstone with bands of sandstone and limestone. Drift geology is mainly till with
some sand, silt and gravel. The main land use is pastures with conifer forest, moors,
heath and peat land. There are a few areas of fen and lough designated as Areas of
Specific Scientific Interest (ASSI) by Natural Heritage. Aerial photos show a
continuous tree line along the majority of the Blackwater channel in this water body.
This will keep the channel well shaded and provide woody input to help with flow
diversity. Trees are also habitat for flying insects that the fish consume. Several
tributaries feed into the main channel here. Many of these have steep slopes
showing pool riffle glide and cascade step pool typology. The main channel is
lowland meandering typology with a gentler slope. Pressures (Map 4) below shows
several industrial consents and channel reaches with moderate sediment deposition
risk. Some areas of high agricultural risk have been recorded.
The 500m reach surveyed was on Derrygorry tributary that flows into the Blackwater
at the bottom end of this water body. This reach will not be representative of the
water body as it was not on the main channel. See photos above. Grassland
dominated the riparian area. The river was historically straightened and extensively
deepened with minimal flow variation. Himalayan balsam was recorded along the
entire 500m reach. This alien invasive species dies back in the winter leaving the
banks bare and subject to erosion. Fine sediment dominated the river bed due to
land runoff, resectioned banks and a reduced native buffer strip. Sediment in the
channel will be exacerbated by channel deepening preventing deposition on the
land.
RWBID450

MACROPHYTE

DIATOMS

SRP

INVERTEBRA

BOD

GBNI1NB030308223

GOOD

NO DATA

GOOD

HIGH

HIGH

TEMPERATURE

AMMONIA

pH

DO

FISH

2014 Status

HIGH

HIGH

HIGH/GOOD

HIGH

GOOD

GOOD

DISCUSSION
The final classification is Good, including fish. For WFD good status should be
protected. Himalayan balsam was recorded on the downstream tributary. This
grows earlier in the season than native vegetation, and then dies back leaving the
banks bare and subject to erosion. This alien invasive bank side plant should be
managed to prevent further spread throughout the system. A better native broadleaf
buffer strip will protect the banks from erosion and reduce runoff. Some high and
medium agricultural risk areas are shown in the map below. Culverts and road
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crossings should be investigated, as these are potential barriers to sediment
movement and flow as well as biota.
Map 4: Pressure Map for UKGBNI1NB030308223
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CATCHMENT: FURY
GBNI1NB030307238
OVERALL MORPHOLOGY CLASSIFICATION: Good
HYDROLOGY: High
Surface water status: Good

© Crown
copyright and
database rights
OSNI
EMOU206.2

SITE CODE
FUY02 (TRIB)
FUY06
FUY04 (TRIB)

IGR
H5614649403
H5507651977
H5743347105
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CLASSIFICATION
GOOD
MODERATE
GOOD

CATCHMENT: FURY
GBNI1NB030307238
The Fury is a tributary which confluences with the Blackwater to the north east of
Clogher. Lower reaches are in a wide valley, but there is little evidence of floodplain
interaction meaning the channel is most likely deepened. The river course appears
to be following its natural path, but the lower reach near Clogher is designated by
Rivers Agency for flood management. There are two weirs here and snowberry is
present on the banks. Further upstream the channel is meandering in a confined
valley with the B83 road alongside it. The road has been built over the channel in a
few places which may cause a barrier to flow, sediment and biota. Approximately
half the water body is pastures, conifer forest is present and the upper reaches are
peat bogs, moors and heath. Trees are present along a lot of the channel, but less
than optimal in places. Native bank vegetation helps to root the banks, slowing
erosion and providing shading to the river. The upper reaches have Natural Heritage
designations for ASSI and Special Protection Area (SPA). The Fury water body has
a number of hilly areas which encourages the water to drain quickly into the main
channel. The pressures (Map 5) below shows areas of medium and high agricultural
risk. Areas of high risk of erosion are present on high ground, and channel sections
with moderate sediment deposition risk are also marked. Reportedly abstraction of
gravel for creation of laneways has reduced suitable spawning area.
RAT surveys carried in 2007 were reviewed using the new RHAT in March 2009 and
scores confirmed. The main channel was classified as MODERATE for morphology.
As expected there are more pressures on the main channel compared to the
tributaries. The tributaries are in a semi-natural condition but are still subject to
historical (fords) and current pressures (drainage farm ditches). At the time of
surveying a new ditch was being created with a substantial amount of loose
sediment that would be washed into the channel when it next rained. Bank trampling
is apparent which could be prevented by the installation of a fence. Other
recommendations should be targeted at the main channel. The removal of weirs and
fords should be investigated and a buffer zone should be fenced off where required.
RWBID450

MACROPHYTE

DIATOMS

SRP

INVERTEBRA

BOD

GBNI1NB030307238

HIGH

NO DATA

HIGH

GOOD

HIGH

TEMPERATURE

AMMONIA

pH

DO

FISH

2014 Status

HIGH

HIGH

HIGH/GOOD

HIGH

NO DATA

GOOD

DISCUSSION
The final classification is Good and should be protected under WFD with no
deterioration in status. Reduced broadleaf buffer strips and bank trampling have
been recorded which may increase fine sediment in the channel. Medium and high
agricultural risk areas are shown in the map below, and some areas of high erosion
risk are marked. When installing a fence along a river bank it is important not to
create a clinical environment for alien vegetation to thrive. Only problem areas
should be fenced off. Weirs and road crossings were noted, but there is currently no
fish classification. Previous Fisheries Conservancy Board staff state there were
routine presence of salmon, dollaghan trout and eels detected in this waterway
during electro-fishing surveys. For WFD classification all native fish species should
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be considered. In-channel barriers can trap sediment and flow changing the river
habitat. These should be investigated and removed or mitigated if required.
Map 5: Pressure Map for UKGBNI1NB030307238
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CATCHMENT: RIVER BLACKWATER 5
GBNI1NB030308201
OVERALL MORPHOLOGY CLASSIFICATION: No field data
HYDROLOGY: High
Surface water status: Good

© Crown
copyright and
database rights
OSNI
EMOU206.2
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CATCHMENT: BLACKWATER RIVER
GBNI1NB030308201
This water body is split in half by the border running along the river channel (NI is to
the North East and ROI to the South West to Emyvale). No field surveys have been
carried out in this water body. Most of the river appears natural on the maps apart
from in-channel barriers and reduced buffer strip. The main channel is lowland
meandering typology with several pool riffle glide tributaries feeding in. There are
more than 30 in-channel structures marked along the main Blackwater here. The
channel is very sinuous, meandering naturally through wide valleys along some
reaches and flowing through tight valleys along other sections. Floodplain
connection is present in places based on the historic flood map. Solid geology is
mainly limestone with bands of sandstone. Drift geology is till, sand and silt with a
few patches of peat. Grassland dominates the riparian area. There is little buffer
between the land use and the river with only a thin semi continuous tree line. The
pressures (Map 6) below shows a few small areas of medium and high agricultural
risk. There are also some industrial consents to discharge marked in this water
body.
RWBID450

MACROPHYTE

DIATOMS

SRP

INVERTEBRA

BOD

GBNI1NB030308201

HIGH

NO DATA

GOOD

GOOD

HIGH

TEMPERATURE

AMMONIA

pH

DO

FISH

2014 Status

HIGH

HIGH

HIGH/GOOD

HIGH

NO DATA

GOOD

DISCUSSION
The final classification is Good, but there is no fish data and barriers along the
channel may pose a problem for biota passage. In-channel structures may also stop
the substrate from moving naturally through the system and can cause ponded
water. The reduced buffer along the channel may not be a problem for runoff
provided land use is not intensive. But trees help to stabilise the banks from
increased erosion and shade the river from extreme temperatures. They also feed in
organic matter such as wood, leaf litter and invertebrates for fish to feed on. This
water body may benefit from further investigation into the barriers and by growing a
better native broadleaf buffer where required. Good water bodies should be
protected under the WFD to prevent deterioration in status.
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Map 6: Pressure Map for UKGBNI1NB030308201
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CATCHMENT: COR RIVER
GBNI1NB030308245
OVERALL MORPHOLOGY CLASSIFICATION: Less than Good
HYDROLOGY: High
Surface water status: Poor

© Crown
copyright and
database rights
OSNI
EMOU206.2
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CATCHMENT: COR RIVER
GBNI1NB030308245
The Cor River is a tributary that feeds into the Blackwater upstream of Caledon. The
solid geology is limestone, mudstone and sandstone. The drift geology is till and
alluvium with a few patches of peat. The main land use is pastures with a thin semicontinuous tree line along the banks. Land is worked to the edge of the river in
many places. Natural Heritage has designated a section at the downstream end of
this water body as ASSI for parkland and fen habitats. The river flows along the
border between NI and ROI. The Cor is lowland meandering type river with pool
riffle glide tributaries. Historic floodplain maps show good floodplain interaction, but
Rivers Agency has designated the water course for flood prevention. The river is
straightened in the lower reaches, and still confined in its historic course along other
sections with a wide valley. This indicates possible deepening preventing the river
from moving naturally within its floodplain. There are no barriers in the river channel
marked on our map layer. The disused Ulster Canal channel is present along the
east of this water body. The pressures (Map 7) below shows a few patches of high
and moderate agricultural risk. Moderate sediment deposition risk is marked on
some of the tributaries. There are several industrial consent to discharge sites in this
water body.
RWBID450

MACROPHYTE

DIATOMS

SRP

INVERTEBRA

BOD

GBNI1NB030308245

POOR

NO DATA

HIGH

HIGH

HIGH

TEMPERATURE

AMMONIA

pH

DO

FISH

2014 Status

HIGH

HIGH

HIGH/GOOD

HIGH

NO DATA

POOR

DISCUSSION
The final classification is Poor due to Macrophytes and the morphology classification
is less than good. This water body has not been field surveyed recently. From the
maps it is evident a vegetated buffer strip is less than optimal. This may not be a
problem for runoff where land use is not very intensive, but may increase plant
growth in the channel through reduced shading. Native broadleaf buffer strips also
help to root the banks reducing erosion and sediment input. All other elements
assessed were high and good indicating good water quality. But there is currently no
fish classification. Historic deepening will increase the percentage of fine sediment
contained within the channel in low flow. It is not possible to know if siltation or
reduced tree cover is causing the reduced macrophyte score without further
assessment.
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Map 7: Pressure Map for UKGBNI1NB030308245
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CATCHMENT: BLACKWATER REACH 4
GBNI1NB030308204
OVERALL MORPHOLOGY CLASSIFICATION: not sufficient field data
HYDROLOGY: High
Surface water status: Good

© Crown
copyright and
database rights
OSNI
EMOU206.2

SITE CODE
BLK050

IGR
H7594044692

27 of 46

CLASSIFICATION
Moderate

CATCHMENT: RIVER BLACKWATER 4
GBNI1NB030308204
This reach of the Blackwater flows through Caledon towards Benburb. The water
course is Rivers Agency designated for flood management, but historic flood maps
show some floodplain connectivity. The main land use is pastures with some
complex cultivation, and urban at Caledon. The upper reaches are designated ASSI
due to parkland and fen habitats. The main channel is lowland meandering typology
with greater slope on the many tributaries. Solid geology is limestone and
sandstone, with drift geology of mainly till with some peat, and alluvium along the
river channel. There are a few in-channel barriers marked on the upper reaches.
The pressures (Map 8) below shows small patches of medium, and high agricultural
risk and some industrial consents. There are several channel reaches at moderate
risk of sediment deposition.
A 500m survey carried out at Caledon Bridge in 2012 scored Moderate (previously
water body GBNI1NB030307040). Historically a mill race and sluice gate were
present along this reach. The channel was deepened and most of the bed was not
visible on the survey day. The river was confined from its floodplain and the banks
were resectioned earth. Himalayan balsam was extensive along the banks, but
there was also a very good broadleaf vegetation mix present. Wood was present in
the channel creating some flow diversity from the dominant smooth flow along the
reach. Improved grass dominated the riparian land with a better buffer strip on the
left bank than the right.
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DISCUSSION
The final classification has been reduced from High to Good due to invertebrates,
temperature and pH. There was no fish classification and insufficient data to classify
the hydromorphology. Modifications present include reduced native buffer strips
which may leave the banks more prone to spread of invasive non native plants.
Himalayan balsam recorded in this water body should be managed to prevent
spread. This plant out competes native species, then dies back leaving the banks
bare and prone to erosion. This can increase sediment deposition on the river bed.
For WFD all Good water bodies should be protected to prevent a decline in
status.
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Map 8: Pressure Map for UKGBNI1NB030308204
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CATCHMENT: RIVER BLACKWATER 3, BENBURB
GBNI1NB030307043
OVERALL MORPHOLOGY CLASSIFICATION: no field data
HYDROLOGY: High
Surface water status: Good
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CATCHMENT: RIVER BLACKWATER 3, BENBURB
GBNI1NB030307043
This water body flows through Benburb towards Blackwatertown. Solid geology here
is sandstone with a band of limestone and a basalt dyke present. Drift geology is
predominantly till with some sand, silt and gravel. A small patch of pocket of peat
was present. There are a range of typologies within this water body with the main
channel demonstrating a mixture of lowland meandering and pool riffle glide
features. Cascade type tributaries are also present indicating greater slope there.
The disused Ulster Canal runs alongside the river channel. It has been built over in
places and other open sections are dry. Numerous weirs, sluices and licensed
impoundments are present along this reach. The upper reaches are naturally
confined in places, but the downstream reaches flow through a wide valley. The
river has been designated by Rivers Agency, but the historic flood map layer shows
some floodplain connectivity. Pastures and cultivated land dominate the riparian
land and Benburb ASSI is present along the middle sections of the river. A thin tree
line exists along most of the reach with a good broadleaf section upstream of
Benburb. The pressures (Map 9) below shows several industrial consents and areas
of high and moderate agricultural risk. Some river reaches are at moderate risk of
sediment deposition.
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DISCUSSION
Final classification has been reduced from High to Good due to invertebrates and
temperature. There have been no recent morphology field surveys. Modifications
include reduced broadleaf buffer strips in places and in-channel barriers. There is no
current fish classification, so it is not possible to determine the impact for movement
of biota. In-channel barriers can impact on sediment movement along the river and
cause ponded flow. River temperature can fluctuate, but tree cover shelters the
channel preventing large fluctuations. Vegetated buffer strips protect the river from
intensive land use and stabilise the banks while providing organic matter input to the
channel. Biological and chemical elements are scoring good, so land use may not
be too intensive close to the channel. But for WFD all good water bodies should
be protected. A decline in status is not permitted.
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Map 9: Pressure Map for UKGBNI1NB030307043

32 of 46

CATCHMENT: RIVER BLACKWATER 2
GBNI1NB030308203
OVERALL MORPHOLOGY CLASSIFICATION: Moderate
HYDROLOGY: High
Surface water status: Poor
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CLASSIFICATION
Poor
Moderate/Poor
Poor
Moderate

CATCHMENT: RIVER BLACKWATER 2
GBNI1NB030308203
The River Blackwater flows through Caledon and Benburb into this water body at
Blackwatertown. Sections of the disused Ulster Canal are still evident upstream.
The streams and main channel are Rivers Agency designated with double flood
embankments on the stream at Derryoghill. Rivers Agency flood maps show
evidence of floodplain interaction along most of the main channel. There is a thin
line of semi-continuous trees alongside the Blackwater River. Pastures are the
dominant land use in this water body with some complex cultivation and urban at
Moy and Blackwatertown. The main channel is lowland meandering typology with a
lowland meandering stream flowing past Drumask Lough in the east. There is a
mixture of pool riffle glide, cascade step pool and lowland meandering streams in the
west. There are a series of weirs at Milltown upstream of this water body where the
channel is potentially de-watered. There is a weir marked on a stream at Drumlee
and a sluice on the stream alongside Gorestown Road. There are six discharge
consents marked on our GIS layer. The historic maps are not great for this water
body but the main channel appears widened and some of the streams straightened.
Solid geology is mainly sandstone with limestone in the north east and a dolerite
dyke at Derryoghill Road. Drift geology is mostly till with sand and silt along the main
channel and patches of peat away from the channel. The river continues its journey
through mostly pastures, entering Lough Neagh at Maghery. Bridge crossings were
assessed for passability at all sites visited. There was some widening present at all
sites. The pressures (Map 10) below shows patches of medium and high agricultural
risk. Several tributaries are at moderate risk of sediment deposition.
A 500m RHAT survey conducted at the monitoring station in Moy, BWTR01, scored
Poor. The channel was deepened and widened disconnecting the river from its
floodplain. The resectioned banks were slumping along the right leaving a more
natural profile. Trees were present on both banks although grass was close to the
right bank top and alien vegetation was problematic. Himalayan balsam and giant
hogweed would need managed here. Improved grass dominated the riparian area
along this reach.
Two spot checks were carried out on tributaries. BWTR98 was a lowland
meandering stream in the east at Charlemont Road. Upstream the channel was
straight and deepened with slow flow. The river was flowing through reeds and had
excessive vegetation on parts. The channel bed was silted and bank side vegetation
was less than optimal. Improved grassland dominated the riparian areas.
Downstream only a 20m reach was visible and this was impacted by road bridge
alterations. The channel had been widened and deepened and there was excessive
in-channel vegetation. Flow appeared ponded but the lack of flow could be naturally
occurring as there is very little slope along this entire channel. This site is only 500m
upstream of the Blackwater confluence. There was some broadleaf forest in the left
riparian and improved grass on the right.
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A spot check survey at the Benburb Road, BTWR99 had heavily vegetated banks so
only 10m were visible up and downstream of the road. The river had been
deepened and widened with silt evident on the bed. The road bridge was less than
10m long, with a concrete bed. Banks were resectioned, but stable earth. There
was a garden on the left with broadleaf vegetation and road on the right upstream.
Improved grass dominated the riparian area downstream. Trees were continuous
along the left bank, but close cropped grass dominated the right downstream bank.
Bank trampling by cattle was present downstream on both banks.
A 500m RHAT survey at Bonds Bridge, BWRL 01, scored Moderate. The substrate
was not visible here. Channel vegetation was for the most part good with plants as
expected, except for the presence of duckweed (Lemna sp.). There was over
deepening throughout the reach. Major pressures included the presence of
Himalayan Balsam on the majority of the survey and the resectioning of both banks.
The riparian land cover was predominately improved grassland along the left bank
and parkland/garden on the right. No floodplain interaction due to over deepening
and the presence of embankments in the last 2 reaches was noted.
RECOMMENDATIONS:
1. Manage giant hogweed and Himalayan balsam
2. Plant broadleaf buffer strips where possible
3. Reconnect the river with its floodplain where feasible and allow banks to
continue naturalising
4. Fence off areas of heavy bank poaching
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DISCUSSION
Final classification has been reduced to poor due to fish. BOD and DO were
Moderate. There were several weirs and a road crossing which may be a barrier to
fish, flow and sediment movement. These will need investigated and removed or
mitigated where found to be problematic. Widening, straightening and deepening of
the channel can impact on flow diversity and dissolved oxygen. Bank trampling and
reduced native broadleaf buffer strips will increase bank erosion and sediment input
to the channel. Alien species should be removed and managed to prevent further
spread. Wood in the channel can create flow diversity and help the channel
renaturalise more quickly. But wood addition would have to be undertaken in a
sustainable way to prevent a flood risk increase at infrastructure. By reconnecting
the river with its floodplain where feasible the river would start to renaturalise.
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Map 10: Pressure Map for UKGBNI1NB030308203
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CATCHMENT: RIVER RHONE
GBNI1NB030307036
OVERALL MORPHOLOGY CLASSIFICATION: No data
HYDROLOGY: Bad
Surface water status: Moderate
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CATCHMENT: RIVER RHONE
GBNI1NB030307036
The Rhone River flows near Dungannon and feeds into the Blackwater downstream
of Moy. The main land use is pastures with a few areas recorded as complex
cultivation. Land is worked to the bank top along most of the river channels with only
scattered trees. Solid geology here is mainly sandstone with patches of mudstone
and limestone and a few basalt dykes. The drift geology is mainly till with sand,
gravel and silt. The main channel is pool riffle glide in the upper reaches changing to
lowland meandering typology at the downstream end. There are a few cascading
tributaries. The channel is Rivers Agency designated with the majority of the river
flowing through a wide valley. But floodplain interaction was only recorded
historically on the most downstream area. There are a few culverted streams at
Dungannon with no other in-channel barriers noted except potentially at road
crossings. The main channel looks very straight in places, but there are no historic
layers currently available to assess the historic river course. The pressures
(Map 11) below shows many industrial consent sites in this water body and some
waste water treatment works. There are areas of high and moderate agricultural risk
and some reaches at moderate risk from sediment deposition.
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DISCUSSION
The final classification has been reduced from Good to Moderate due to
macrophytes and invertebrates. Hydrology was classified as Bad due to augmented
flows from effluent discharge at Moygashel Treatment works. Hydrology is only used
where a water body is high, and in combination with the morphology. When less
than high they only have the ability to reduce a high classification down to good. But
we use the bad hydrology classification result to assist in defining improvement
measures. Without looking in more detail at the macrophyte and invertebrate results
it is not possible to say if the reduced scores are linked to augmented flows from
sewage works. The lack of a continuous broadleaf buffer strip can potentially result
in land runoff and increased plant growth in the channel due to lack of shading.
Natural floodplain connection, where feasible, would allow additional silt to be
deposited onto the land rather than being retained within the channel. Barriers
posed by road crossings should be investigated as sediment and flow can be
affected as well as movement of biota. There is currently no fish classification for
this water body.
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Map 11: Pressure Map for UKGBNI1NB030307036
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CATCHMENT: RHONE RIVER AT MARK STREET ROAD BRIDGE
GBNI1NB030307025
OVERALL MORPHOLOGY CLASSIFICATION: Moderate
HYDROLOGY: High
Surface water status: Bad ecological potential
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CLASSIFICATION
Poor
N/A
N/A
N/A

CATCHMENT: RHONE RIVER AT MARK STREET ROAD BRIDGE
GBNI1NB030307025
This water body is a mixture of pastures and urban land and was designated heavily
modified for flood risk management. It is extensively urbanized through Dungannon
and the bus station wall runs along the river side. There are approximately 1.5km of
culverts and an old mill race going through Moygashel Mill. There are inlets from
surface drainage and an outfall from the sewage works at Moygashel. Weirs,
impoundments and culverts are all present which will most likely impact on the
migration of all fish species. The pressures (Map 12) below shows many industrial
consent sites and a few areas of high and medium agricultural risk.
In 2011 a 500m survey carried out on the river Rhone at the A45 road scored poor.
The river was straightened from its natural course potentially increasing water
velocity and reducing marginal habitat. Despite being in a wide valley basin, the
river has restricted movement as it is deepened, and its banks are extensively
resectioned and embanked. In-channel features were difficult to assess due to the
river being fenced off and culverted in 3 places along this reach. Algae and woody
habitat were observed in the channel where observation was possible. There was
only semi-continuous vegetation along both banks and alien vegetation including
Japanese knotweed, snowberry, cherry laurel, beech, sycamore and conifers were
all present. The riparian land was a mixture of urban and parkland.
Only one site was surveyed in this water body due to lack of river visibility through
culverting and urban land encroaching on the channel. Three other sites visited
were open field, Eskragh Lake (RHN098) and Ballysaggart Lough (RHN097) with
photos taken for information purposes (see below). The river alongside the open
field was culverted and the land was acting like a wetland habitat with small ponds.
Eskragh Lake outlet sluice was only open slightly and appeared impassable to many
biota. Ballysaggart Lough had a lot of macrophytes in-channel and the banks were
trampled by cattle.
The Rhone River may also be impacted by surface water drainage from Dungannon
town.

Open field
(H7872662521)

Eskragh Lake
(H7753261514)
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Ballysaggart Lough
(H7909861835)

RECOMMENDATIONS:
1. Assess impact of in-channel barriers on sediment, flow and biota and
removed/modify as appropriate
2. Manage non native vegetation along the river banks and plant native
vegetation where required
3. Eskragh Lake sluice should be assessed for fish passability
4. Ballysaggart Lough should have a vegetated buffer zone
5. Bank trampling by cattle around Ballysaggart Lough should be reduced where
possible
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DISCUSSION
The final classification has been reduced to bad ecological potential (BEP) due to the
invertebrate score. There are several classification elements with no data available
making it difficult to identify potential water quality problems. This water body was
designated heavily modified due to flood risk management at urban land through
Dungannon. Mitigation measures for features directly related to the specified use
should only be undertaken if they are feasible and cost effective while maintaining
the urban land use. Weirs, impoundments and culverts were all present posing a
problem for passage of biota, sediment and flow. There is no fish classification
currently available for this water body, but culvert mitigation may not be feasible
under the heavily urbanised area. The open channel was straightened and
deepened with extensively resectioned and embanked banks. Alien vegetation
including Japanese knotweed, snowberry, cherry laurel, beech, sycamore and
conifers were all present. Native broadleaf buffer strip was less than optimal.
Re-naturalisation of the channel and reconnection with the floodplain, where
feasible, would support a more diverse flora and fauna. Alien invasive bank side
species such as Japanese knotweed and beech can leave the ground bare
increasing erosion and sediment input to the channel. Management of alien bank
side vegetation and planting native broadleaf species will secure the banks and
provide shade and organic matter to the channel.

42 of 46

Map 12: Pressure Map for UKGBNI1NB030307025
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Appendix
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28 Blackwater river water bodies

450 water body id

Location

GBNI1NB030307025
GBNI1NB030307036
GBNI1NB030307041
GBNI1NB030307042
GBNI1NB030307043
GBNI1NB030307045
GBNI1NB030307050
GBNI1NB030307096
GBNI1NB030307112
GBNI1NB030307175
GBNI1NB030307180
GBNI1NB030307196
GBNI1NB030307238
GBNI1NB030307239
GBNI1NB030307242
GBNI1NB030307243
GBNI1NB030308201
GBNI1NB030308202
GBNI1NB030308203
GBNI1NB030308204
GBNI1NB030308213
GBNI1NB030308217
GBNI1NB030308223
GBNI1NB030308236
GBNI1NB030308245
GBNI1NB030308254
GBNI1NB030308255

River Rhone Upper
River Rhone Lower
River Blackwater Trib (Aughnacloy)
Crilly Feeder
River Blackwater 3
Ballymartrim River
Tamnamore Stream
Cor River Trib
Callan River Upper
Ballygawley Water
River Blackwater Feeder (Ballygreenan)
River Blackwater 9 (Upper)
Fury River
River Blackwater Trib (Lisboy)
River Blackwater Trib (Roy)
River Blackwater Trib (Killyfaddy)
River Blackwater 5
Clontibret Stream (ROI)
River Blackwater
River Blackwater 4 - Tynan R Lower
Oona Water
Oona Water
River Blackwater 6
Tynan River/Balteagh Stream Upper
Cor River
Fury River Trib ROI
Blackwater
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Recent
morphology
survey year
2011
none
none
2007
2006
2006
none
2006
none
none
2014
none
2013
2007
none
none
2007
none
2013
2012
none
none
2007 & 2012
2006
2009 & 2006
none
none

WFD objectives

Water body ID

2014 WFD
Status

Objective for Objective for Objective for
2015 WFD
2021 WFD
2027 WFD
Status
Status
Status

GBNI1NB030307025 BEP
GBNI1NB030307036 MODERATE

PEP

PEP

GEP

MODERATE

MODERATE

GOOD

GBNI1NB030307041 BAD
GBNI1NB030307042 POOR

MODERATE

POOR

GOOD

MODERATE

MODERATE

GOOD

GBNI1NB030307043 GOOD
GBNI1NB030307045 POOR

GOOD

GOOD

GOOD

MODERATE

MODERATE

GOOD

GBNI1NB030307050 MODERATE
GBNI1NB030307096 POOR

MODERATE

GOOD

GOOD

GOOD

MODERATE

GOOD

GBNI1NB030307112 MODERATE
GBNI1NB030307175 GOOD

GOOD

GOOD

GOOD

MODERATE

GOOD

GOOD

GBNI1NB030307180 MODERATE
GBNI1NB030307196 GOOD

MODERATE

GOOD

GOOD

GOOD

GOOD

GOOD

GBNI1NB030307238 GOOD
GBNI1NB030307239 HIGH

GOOD

GOOD

GOOD

HIGH

HIGH

HIGH

GBNI1NB030307242 GOOD
GBNI1NB030307243 MODERATE

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

GBNI1NB030308201 GOOD
GBNI1NB030308202 POOR

GOOD

GOOD

GOOD

MODERATE

MODERATE

GOOD

GBNI1NB030308203 POOR
GBNI1NB030308204 GOOD

MODERATE

GOOD

GOOD

GOOD

GOOD

GOOD

GBNI1NB030308213 MODERATE
GBNI1NB030308217 MODERATE

MODERATE

MODERATE

GOOD

MODERATE

GOOD

GOOD

GBNI1NB030308223 GOOD
GBNI1NB030308236 MODERATE

GOOD

GOOD

GOOD

MODERATE

MODERATE

GOOD

GBNI1NB030308245 POOR
GBNI1NB030308254 POOR

MODERATE

MODERATE

GOOD

GOOD

GOOD

GOOD

GBNI1NB030308255 GOOD

GOOD

GOOD

GOOD
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