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1. Introduction  

The Water Framework Directive (WFD) allows Member States to identify surface 

water bodies which have been physically altered by human activity and designate 

them as heavily modified water bodies (HMWB). If the uses of such water bodies 

(e.g. navigation, port or harbour, or flood defence) would be significantly affected by 

the mitigation measures required to achieve good ecological status (GES) and if no 

other better environmental options exist, then these water bodies can be designated 

as heavily modified and ‘good ecological potential’ (GEP) is set as an environmental 

objective. 

2. Designation of Heavily Modified Water Bodies 

Heavily modified transitional and coastal water bodies in Northern Ireland were 

identified using a combination of methods including the Scottish Environment 

Protection Agency (SEPA) Rapid Designation Technique, the Morphological Impact 

Assessment System (MImAS) tool and expert judgement. 

This resulted in two coastal water bodies (Larne Lough North and Belfast Harbour) 

and six transitional water bodies (Foyle and Faughan, Bann, Lagan, Connswater, 

Quoile, and Newry) being classified as heavily modified (Figure 1). 
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Figure 1. Location of heavily modified waterbodies in Northern Ireland; 1-Foyle and Faughan, 2- 
Bann, 3-Larne Lough North, 4-Belfast Harbour, 5-Lagan, 6-Connswater, 7-Quoile, 8-
Newry. 
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3. Establishment of Ecological Potential 

The ecological potential of each HMWB was established following the WFD United 

Kingdom Technical Advisory Group (UKTAG) guidance on the classification of 

ecological potential for heavily modified water bodies and artificial water bodies 

(http://www.wfduk.org/sites/default/files/Media/Classification%20of%20ecological%20potential%20for

%20HMWBs%20and%20AWBs_Final_310308TAG%20guidance.pdf ) 

The guidance assesses the ecological potential of each HMWB based upon the use 

of generic checklists for various water use sectors.  These include ports and 

harbours, water storage and supply, inland navigation, and flood risk management. 

The checklists consider mitigation measures for each water use sector that could 

increase the ecological potential of a water body.  This excludes those measures 

that are considered not practicable given the characteristics of the water body, as 

well as those that will have a significant impact on the use to which the water body is 

put, and measures that will have a significant impact on the wider environment (e.g. 

conservation or historic interests).  

Where all appropriate measures are in place, the water body will be defined as 

supporting the achievement of good ecological potential (GEP) or better; in cases 

where mitigation measures are still required, the water body will be classed as 

Moderate Ecological Potential (MEP) or worse.  Within the coastal and transitional 

water environment, water use sectors included ports and harbours and flood risk 

management.  All HMWBs were classified as capable of supporting good ecological 

potential or better (GEP). 

4. Classification of Ecological Potential 

The UKTAG guidance recommends that the assessment of ecological condition (or 

potential) of heavily modified water bodies should be based only on those biological 

quality elements that are minimally affected by the hydromorphological alterations 

(UKTAG, 2008).  The biological quality elements monitored in each HMWB was 

reviewed and assessed in relation to their sensitivity to the various 

hydromorphological pressures operating in each water body and their applicability for 

classifying ecological potential (Table 1).   

 

http://www.wfduk.org/sites/default/files/Media/Classification%20of%20ecological%20potential%20for%20HMWBs%20and%20AWBs_Final_310308TAG%20guidance.pdf
http://www.wfduk.org/sites/default/files/Media/Classification%20of%20ecological%20potential%20for%20HMWBs%20and%20AWBs_Final_310308TAG%20guidance.pdf
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Table 1. Biological quality elements monitored in coastal and transitional heavily modified water 
bodies and their suitability for assessing ecological potential. 

 HMWB Phytoplankton Macroalgae Angiosperms Benthos Fish 

Larne Lough North Yes Yes N/A Yes N/A 

Belfast Harbour Yes Yes N/A Yes N/A 

Foyle and Faughan Yes N/A N/A Yes? (TUD) Yes 

Bann Estuary Yes N/A N/A No Yes 

Lagan Estuary Yes N/A N/A Yes? (TUD) Yes 

Connswater  Yes Yes N/A Yes? (TUD) Yes 

Quoile Pondage No No No No No 

Newry Estuary Yes Yes N/A Yes? (TUD) Yes 

 

As the Quoile Pondage is essentially an impoundment with little or no regular 

connection with the adjacent marine environment, no biological quality elements 

were considered appropriate for monitoring this system.  The Quoile system is 

monitored and classified based on dissolved oxygen only. 

The use of angiosperms was not applicable to any of the remaining water bodies 

while macroalgae was not applicable in the Foyle & Faughan, Bann and Lagan 

transitional waters.   

Fish are not required to be monitored in coastal water bodies, however, their 

application in transitional waters was considered appropriate given that connectivity 

with the marine environment is maintained and they are able to perform an estuarine 

nursery function.  The use of phytoplankton, which is only sampled in appropriate 

salinity ranges, was considered appropriate for all water bodies.  While benthic 

invertebrates are affected by dredging activities, this group was considered 

appropriate if sampling was restricted to areas outside of the dredged channels. The 

use of benthic invertebrates to monitor transitional waters is still under development 

and the utility of this group in NI transitional waters will require further developmental 

work in the WFD 2nd cycle. 

 

 

 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



