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Executive Summary 

It is envisaged that the preliminary results of this working document will assist in 
formulating a strategic plan to provide a process for improving passage for 
anadromous and non-anadromous salmonids and indigenous fish species at 
barriers within the River Nore system. Critical components considered necessary 
for creating a catchment reduced and/or free of impediments to passage have 
been delineated and described. Components covered within this planning 
document include: ecological impacts of barriers and fish migration on the River 
Nore catchment; description, classification and prioritisation of barriers, mitigation 
prioritisation process, barrier mitigation alternatives, outline of project engineering 
and construction options, project funding options. The study has been designed 
to form the framework of an annual work plan and project work plans 
incorporating all components.  

When assessing the ecological impact from a catchment perspective, the reality 
of the scale of influence of the barriers is quite profound. It is estimated that over 
30% of the catchment is negatively influenced. It has been calculated that in 
excess of 150,000 metres of channel on the River Nore catchment is directly 
impacted by barriers to migration or loss of habitat through ponding of river 
channel. The removal or the mitigation of the barriers highlighted in the report will 
have a profoundly positive impact on the entire ecology of the Nore catchment, 
directly benefiting all indigenous fish species and peripherally benefiting many 
species such as dippers, kingfishers, otters, freshwater pearl mussel, crayfish 
and invertebrates. 
 
Within the context of the report, the barriers on the main channel of the River 
Nore constitute perhaps the most contentious, expensive (in terms of mitigation) 
and limiting (in terms of their over-all effect on the ecology of the Nore 
catchment). It is envisaged that delineating a course of action through 
consultation may be a complicated and protracted procedure as many of the 
socio-economic issues will be deep rooted and highly emotional. It will be vital to 
conduct an outreach programme to discuss the ecological, social and economic 
issues within stakeholders and the community.  
 
A number of barriers identified in this report have structural damage and have a 
high risk of failure and would be of concern to the statutory organisations 
involved in the management of the Nore catchment. However, the primary 
purpose of this prioritisation is to identify sites needing fish passage remediation; 
thus, more weight was put on the biological criteria to identify crossings which are 
serious impediments to migration and that have significant reaches with suitable 
upstream habitat. 
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Definition of Conservation Based on the 
 1980 United Nations Environment Program: 

 
“That aspect of renewable resource management which ensures that utilisation is 
sustainable and which safeguards ecological processes and genetic diversity for 
the maintenance of the resource concerned. Conservation ensures that the 
fullest sustainable advantage is derived from the resource base and that facilities 
are so located and conducted that the resource base is maintained”. 
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Background 
 
In 1994 Dr Martin O’Grady (CFB) and Mr. Tom Sullivan (SRFB) published a 
baseline fishery survey and development plan for the River Nore catchment. A 
major component of the report focused on channel ponding and physical 
impoundments to the migration of fish; it stated; ‘‘a number of impassable man-
made physical barriers were either prohibiting or severely limiting salmon access 
to a number of potentially productive spawning and nursery zones’’. The report 
also states; ‘‘the number of physical impediments to the upstream movement of 
anadromous and non-anadromous salmonids is unusually high in the Nore 
catchment relative to Irish standards’’. 
 
The problem of providing adequate passage facilities for fish on the Nore 
catchment was again highlighted by the negative ecological impact of Lacken 
Weir in the city of Kilkenny 2004 and 2005. This scenario unfolded in a public 
manner as salmon were watched attempting to navigate a difficult weir in which 
the fish passage facilities were not capable of providing adequate passage to fish 
over a range of flow rates. A multi-disciplinary approach involving statutory and 
non-statutory organisations succeeded on finding a solution to this problem and a 
nature-mimicking rock ramp fish pass was designed and constructed in 2006. 
Subsequently, the rock ramp fish pass has provided adequate passage to 
salmonids in its first year of operation and has also utilised mechanisms for the 
migration of eels, and lamprey sp. 
 
It could be concluded that the impact of Lacken Weir in both an ecological and 
emotive context was amplified by both the location of the weir and the number of 
fish attempting to navigate the weir. Whatever the interpretation, Lacken Weir 
served to highlight the diminishing Atlantic salmon resource and some of the key 
factors involved in the decline of aquatic fauna populations on the Nore and 
subsequently re-ignited debate on the impact of barriers to the migration of fish 
on the Nore catchment.  
 
As a result of the collaboration between the Office of Public Works, the Nore Suir 
Rivers Trust, the Department of Communication, Marine and Natural Resources 
and the Southern Regional Fisheries Board; it was proposed that a single focus 
review on identifying, cataloguing and assessing the impact of barriers on fish 
migration on the River Nore catchment and outlining mitigation proposals should 
be undertaken in 2007. 
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Aims and Objectives 
 
The scope of this study is designed to:  
 

1. Review the ecological impact of barriers on the River Nore; 
2. Conduct a preliminary inventory of man-made structures in the Nore 

catchment;  
3. Identify key barriers;  
4. Establish an initial set of measurements of those barriers;  
5. Establish a ranking index to prioritise sites for further investigation;  
6. Determine a cost benefit analysis. 
7. Establish the singular and collective impact of barriers to migration; 

 
The report aims to highlight recognition by the Department of the Environment, 
Central Fisheries Board, and Department of Communications, Marine and 
Natural Resources and Southern Regional Fisheries Board of the extent of 
aquatic habitat that is either not or occasionally accessible to indigenous fish in 
the Nore catchment. It is envisaged that the results of the study will assist in 
formulating a strategic plan to provide a process for improving passage for 
anadromous and non-anadromous salmonids and indigenous fish species at 
barriers within the River Nore catchment. Critical components considered 
necessary for creating a catchment reduced and/or free of impediments to 
passage have been delineated and described. The study is intended to augment 
research programmes by providing a catchment perspective that will assist said 
statutory authorities and the Nore Suir River Trust to assess the extent of the 
impact of barriers to migration, their impact on the ecology of the River Nore and 
determine priority sites for fish passage remediation. 
 
The primary objectives of the study are: 
 

• To determine the ecological impact of the barriers and establish the impact 
on fish species and life-stage, evaluate the extent of upstream habitat that 
has been impacted or isolated and establish a mitigation proposal for each 
barrier.  

 
• To increase awareness and encourage the individuals/stakeholders and 

government agencies responsible for stream crossings to develop and 
implement plans to upgrade existing structures in order to satisfy fish 
passage requirements 

 
• To utilise the information as a catalyst for grant applications and fund 

raising on a local, national and international basis. 
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• To develop a methodology that could be useful to guide other remediation 

efforts outside of the project study area and provide some of the 
background for the terms of reference for the development of a more 
detailed fish passage assessment as part of a multi-disciplinary 
remediation program. 

 
Determining the fish-bearing status and fish migration barrier status at all 
crossings within the River Nore catchment were beyond the scope of this project 
and the reader should also be aware that this assessment was not intended to be 
definite in all cases but to serve as a tool to establish priorities for further work in 
an ongoing remediation program. 
 
The study area for this project also included the main sub-catchments within the 
Nore catchment. The barriers highlighted within the study area are owned and/or 
managed by a number of agencies and stakeholders including: 
 
• Laois County Council 
• Kilkenny County Council 
• National Roads Authority 
• Office of Public Works 
• Private business/local stakeholders 
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Introduction 
 
Catchment Overview 
 
The River Nore is 87 miles long and has a catchment area of approximately 
2,500km2. The source of the River Nore rises on the eastern slopes of Devils Bit 
mountain in County Tipperary, it flows south-eastwards through County Laois 
and then south through County Kilkenny where it joins the River Barrow just north 
of New Ross.   
 
The River Nore is a national and internationally important river and is a candidate 
Special Area of Conservation (cSAC, site code 002162) in conjunction with the 
River Barrow. The fish species listed in Annex II of the EU Habitats Directive 
(93/42/EEC) that are found in the Nore catchment are twaite shad Alosa fallax 
fallax,  brook lamprey, Lampetra planeri (Bloch), river lamprey, L. fluviatilis, (L.), 
sea lamprey Petromyzon marinus (L.) and Atlantic salmon Salmo salar (L.) Other 
aquatic species found in the Nore catchment and listed under Annex II include 
the freshwater pearl mussel Margaritifera margaritifera (L), white-clawed crayfish 
Austrpotamobius pallipes (Lereboullet), otter Lutra lutra and the marsh snail 
Vertigo moulinsiana (L). The freshwater section of the River Nore is designated a 
salmonid water under the European Communities (Quality of Salmonid Waters) 
Regulations 1988 (S.I. 293/1988), which enacts the European Union’s 
Freshwater Fish Directive (78/659/EEC) 
 
The Nore catchment has 6,796,230m2 of accessible fluvial habitat (not including 
first order streams) which constitutes 6.01% of the total national fluvial habitat 
accessible by Atlantic salmon (McGinnity, et al 2003). The Nore therefore is the 
4th largest ‘functioning’ Atlantic salmon river in Ireland with the rivers Suir (1st), 
Munster Blackwater (2nd) and Moy (3rd).  
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Overview of Migration Barriers and Fish Passage 
 
 Introduction 
 
The weirs and bridge sills profiled in this report have (in some cases) been 
constructed and operating in excess of 100 years, so why is it necessary to find a 
mitigation solution for them now when years ago the River Nore was apparently 
‘alive’ with fish? The absolute reasons for fish species decline are not clearly 
delineated and are complex in their interpretation but some key factors about the 
impact of barriers on a riverine ecosystem are: 
 

• Barriers, (weirs, bridge sills, culverts etc) have always been a problem, we 
have concentrated most of our efforts on the preservation of game fish 
with little regard for the other species in the river that have been 
systematically reduced in numbers or eliminated by barriers in Irish rivers. 
Over the long-term, stream crossings that impede up and downstream fish 
migration have the potential to drastically reduce the productivity and 
distribution of the various fish species that inhabit an impacted area and in 
turn impact the functionality of the ecosystem. 

 
• Summer flow rates in the River Nore catchment have been affected by 

piecemeal catchment arterial drainage contributing to a quick rise and fall 
during spates with the consequence that residual flow has been reduced. 
Summer flows have also been impacted by abstraction of both surface 
and aquifer reserves, and in recent years a temporal shift towards warmer 
and drier summers has compounded the problem. This has serious 
implications to the movement of fish over barriers as the effective 
migration window for some species and life-stages (grilse, for example) 
has been shortened.  

 
• We are only beginning to understand how important the connectivity of a 

river is to the survival of all our aquatic species and the interaction of all 
these species is not yet fully understood. A plethora of external pressures 
such as enrichment from agricultural practices and inadequate sewage 
treatment facilities have impacted on our freshwater habitat in the last forty 
years and compounded the impact barriers have on the riverine 
ecosystem. 

 
• The majority of native Irish fish species are now scheduled on national and 

international endangered lists and although there are many causes of 
decline, our requirement to offer them the best chance of survival is a 
moral if not strictly a legal obligation. 
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The Legal Perspective 
RELEVANT LEGISLATION RESPONSIBLE AUTHORITY 
In Ireland, the mechanisms by which we provide effective protection of our native 
fish and aquatic species are not completely enshrined by either obligations to 
The Irish Fishery Acts 1959 to 2000, Irish environmental legislation or that of 
European legislation. We are not required by any legislative act to provide a fish 
pass on an obstruction that incorporates and includes the rationale of the river 
continuum hypothesis or simply the connectivity of the river relative to the 
migrations of all aquatic fauna.  
 
There may however be some legislative assistance in terms of how we will 
interpret the EU water framework directive. In contrast to the aims of existing 
water directives, which seek to protect specific uses of water, the new water 
framework directive is concerned (amongst other issues) with the protection of 
the aquatic ecosystem, and where necessary, its restoration, to achieve good 
status in all waters. The definition of good status in the case of surface waters is 
based on both the ecological status, relative to the composition of the faunal and 
floral communities as well as the natural chemical and physical characteristics. 
This legislation may provide an avenue for highlighting deficiencies in providing 
adequate passage/migration facilities on barriers. 
 
The Ecological Perspective 
 
Our perception on fish passage is an acknowledgement of the way we have 
appraised the migration, both long and short duration, of our inland aquatic 
species which has been biased towards salmonids and in many instances simply 
favoured the requirements of the Atlantic salmon. The assessment undertaken 
on the River Nore migration barriers has viewed their mitigation with emphasis on 
providing passage for as wide a range of aquatic fauna as is feasibly possible 
though at the same time acknowledging factors such as socio-economic, legal 
and financial constraints. 
 
The core shortcoming of our historical view on fish passage is that the fishpass 
was considered a facility to pass fish in an upstream and downstream (to a lesser 
extent) direction and not as river restoration/impact mitigation measure that 
restores river connectivity in all directions. There is validated evidence to the 
relative efficiency of technical fishpass to provide passage to a select group of 
species but most technical designs have inherent problems relative to the 
passage requirements of all our native fish species. In recent years, multiple 
international studies have shown that some types of fishpass can facilitate 
migration and successful habitat utilisation by a wide range of the organisms that 
reside or spawn in the river. 
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It is broadly recognized that connectivity in the lateral (e.g. river and floodplain) 
and vertical (river and the hyphorheic zone) is as essential for aquatic fauna as 
the one along the corridor. Fish passage requirements in Ireland have generally 
promoted the restoration of only one ecosystem function where multiple functions 
and structure could be achieved.  
 
The current demarcation of fish pass function as opposed to providing a means 
of habitat restoration/protection reduces the list of benefits that can be achieved 
with such construction. The fundamental purpose of a fishpass should be to 
restore the river continuum, for the whole present, historical and potential type-
specific aquatic community and in all three dimensions (longitudinal, lateral and 
vertical).  Any facility, measure or operation that fulfils this goal fully or in part 
should constitute an effective fish pass. (Parasiewicz 2001) 
 
Assessing Migration Barrier Impacts 
 
Throughout the River Nore catchment, weirs and stream crossings are 
functioning as barriers to the migration of indigenous fish species. The 
cumulative effect of blocked habitat is a substantial threat to the future 
conservation and rehabilitation of native fish species in the Nore. Many stream 
crossings create temporal, partial, or complete barriers for adult anadromous 
salmonids, resident salmonids; river, brook and sea lamprey, and shad during 
spawning migrations and create flow barriers for juvenile fish during seasonal 
movements. Other fish species impacted include minnow, three-spined stickle 
back and stone loach. These species have reduced swimming capabilities in 
moving water due to their size and/or mode of swimming and inhabit a range of 
rivers and small streams in the catchment. 
 
While some structures may only temporarily delay the passage of fish, the 
amount of energy exerted to pass may decrease the success of adults reaching 
spawning sites, mating and protecting their redds. In addition, migrating fish are 
more prone to predation by mammals and some species of birds as well as illegal 
exploitation by humans. Juvenile salmonids are known to migrate upstream from 
main stems into small tributaries in search of refuge from high winter flows and 
where competition for food resources is less (Barnhart, 1991). However the 
majority of these structures on the Nore catchment do not even allow for passage 
of juveniles through the system. Reducing or eliminating these impediments to 
migration is recognised as a critical component to the recovery of wild naturally 
functioning populations of salmonids and other indigenous fish species.  
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Fish migrate to different locations in the River Nore catchment in order to meet a 
variety of life history requirements. This includes both adult fish returning 
upstream to spawn, juvenile fish dispersing throughout watersheds to access 
suitable rearing habitat and all life stages of all fish species as they move towards 
suitable seasonal habitats. 
 
A proportion of the barriers on the River Nore catchment have typically occurred 
when upstream fish migration was not identified as an objective during the 
stream crossing design and engineering phase. Fish passage on older roads and 
crossings may not have been identified as an objective at the time of 
construction, or structures that initially met fish passage requirements now 
present a migration barrier due to a change in channel morphology or scour at 
bridge sills and weirs.  
 
It should be noted that statutory authorities associated with planning and design 
of infrastructure such as the National Roads Authority and the Office of Public 
Works in conjunction with the CFB and DCMNR now have established approval 
processes to ensure that long-term fish passage requirements are addressed in 
their project design phase. 
 
However, weirs, bridge sills, fish passage facilities and culverts continue to act as 
barriers to fish passage because: 

• Previous fish pass designs tended to target passage of primarily 
anadromous salmonids, failing to address the needs of migrating juvenile 
or non-anadromous salmonids and indigenous species such as Lamprey 
sp. shad and eel 

• Certain fish pass designs block easily and in some cases they are not 
regularly maintained, 

• Changes in stream morphology due to flood events or human interference 
often create conditions that hinder fish passage at weirs, bridge sills and 
culverts, 

• Opportunities for improving fish passage are sometimes lost due to the 
“emergency” status of weir, bridge sill and culvert replacement or 
maintenance following flood events. 
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Barrier Impact Designation 
 
All fish migration barriers, including road-crossings, can be placed into three 
categories: temporal, partial, and total. As described in Table 1, some barriers 
may only block upstream migration of adult fish at certain flows, allowing them to 
eventually negotiate the barrier as flows change. For salmon and other fish 
attempting to reach spawning grounds, this delay can cause excessive energy 
expenditure by the fish, potentially resulting in death prior to spawning or the 
reduction in viability of eggs and offspring. Additionally, both temporal and total 
blockages of adult fish can greatly limit the distribution of spawning: causing large 
sections of the catchment to remain un-seeded, increasing the likelihood of 
superimposition of redds, and creating high densities of juveniles within lower 
stream reaches leading to increased competition for food and shelter and 
elevated rates of exploitation. 
 
 

Barrier 
Category 

Definition Potential Impacts 

Temporal Impassable to all fish 
some of the time 

Delay in movement beyond the barrier 
for some period of time 

Partial Impassable to some 
fish at all times 

Exclusion of certain species and life 
stages from portions of a watershed 

Total Impassable to all fish 
at all times 

Exclusion of all species from portions of 
a watershed 

Table 1 Definition of Barrier Types and Potential Impacts (Taylor and Love, 
2003).  
 
Barrier Category Definition Potential Impacts 
 
Temporal Barriers 
At temporal barriers, the delay imposed by a stream crossing can limit the 
distance adult fish migrate upstream before spawning. This may result in under-
utilisation of upstream habitat and superimposition of redds in lower stream 
reaches. Even if stream crossings are eventually negotiated by adult fish, excess 
energy expended may result in their death prior to spawning or reductions in 
viability of eggs and offspring. Migrating adults and juveniles concentrated below 
impassable stream crossings are vulnerable to predation by a variety of avian 
and mammalian species, and to poaching by humans. In addition, this reduction 
in stream habitat creates competition for space and food among adult and 
juvenile salmonids and other aquatic species, year round. Lacken weir could 
have been accurately described as a temporal barrier before and during the 
recent flood relief work, it was not, despite appearances, a total block to 
salmonids as some fish were able to navigate the parallel mill race and some 
larger fish were able to use the Denil pass and the groyne pass.  
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The resulting scenario however was the superimposition of eggs d/s of the weir, 
fish dying from exhaustion and a probable reduction in fecundity. There are many 
such barriers currently on the Nore catchment. 
 
Partial Barriers 
Partial barriers are often crossings that prevent upstream juvenile passage but 
allow adult passage at some or all flows. Although not well understood, 
awareness has developed among the fisheries community regarding the 
importance of upstream movement within the life history of juvenile and resident 
fish. Juvenile Atlantic salmon spend up to four years in freshwater (typically two 
or three years in the Nore) prior to smoltification and subsequent migration. 
During this period they will often migrate up smaller streams to find more suitable 
habitat and better food sources. In the course of this study juvenile salmonids 
were seen attempting to navigate barriers from Thomastown weir at the lower 
end of the catchment to Clogh Bridge on the Clogh River at the upper end of the 
catchment. In many cases, large numbers of juvenile salmon and trout were 
witnessed in the holding pools directly at the foot of barriers.  
 
In the USA, recent studies in coastal Washington streams documented the 
movement of juvenile coho salmon, steelhead trout, and coastal cutthroat trout 
and determined that movers grew faster than non-movers. Most summer, 
autumn, and winter movement occurred in an upstream direction; however some 
marked individuals moved more than once and in both directions. Movement of 
juvenile salmonids is also a vital life history strategy in streams that naturally de-
water during the summer, triggered by declining discharge (Kahler et al. 2001).  
 
During summer months in western Washington State, juvenile salmonids that 
moved upstream grew faster than both non-moving and downstream moving 
juveniles, demonstrating that this behaviour may play an important role in the 
overall heath of the population (Kahler et al. 2001). 
 
 
Total Barriers 
The definition of a total barrier has been difficult to assess in the context of this 
study as some barriers that have been ranked as temporal or partial merely 
attained this ranking due to the occurrence of very occasional flood events that 
may permit the passage of some species and life-stages of fish in a very short 
time frame. To define a barrier as total is to confirm that there is no upstream 
movement of aquatic fauna through the barrier. This does not however take into 
consideration the cumulative action of a number of barriers on the same system 
that effectively cause a total block to migration. An example of a cumulative block 
is the three weirs in close succession on the Kings River, in 1993 the 
electrofishing survey results in the O’Grady report highlighted that no juvenile 
salmon were present above Kells, this is firm evidence of the cumulative impact 
of these weirs.  
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Project Justification 
 
Improving fish passage at impoundments and stream crossings is recognised 
internationally as a key component of salmonid and indigenous freshwater fish 
restoration efforts.  
 
In the Wye Salmon Action Plan 2003, the Limiting Factor Analysis (LFA) stated 
‘access to spawning/nursery areas was the number one limiting factor to salmon 
production’. Cost benefit analysis from a number of fisheries management plans 
in the UK has shown that correcting fish passage at barriers or barrier removal 
has proved to be one of the most cost effective means of increasing salmonid 
production and benefits the productivity of the entire riverine ecosystem.  
 
Benefits of removal of barriers in Ireland was highlighted by the removal of 14 
weirs over a 30km length of channel in the Boyne during the course of an arterial 
drainage scheme resulting in the production of 30,000 additional salmon smolts 
per annum and the creation of quality trout angling water over the length of 
channel. O’Grady (1991)  
 
This has been further enforced by the fact that state and federal agencies in the 
USA, Canada and Europe are currently investing millions of dollars/euros into 
barrier removal and mitigation. 
 
 
Project Description 
 
Using professional judgment based on site surveys, field trips, drift dive surveys, 
data from fish population surveys, water quality reports and habitat surveys , 
watersheds within the Nore catchment currently or potentially providing high 
quality habitat were surveyed and ranked for man-made structures that were 
believed to be impediments or barriers to migration.  
 
Assessing fish passage at barriers on the Nore catchment involved the following 
steps: 
 
1. Locating potential barriers to migration using CFB and SRFB historical data, 
fish population surveys, local knowledge, Ordnance and Survey topographic 
maps, and other available information, 
2. Visiting each crossing to perform a preliminary survey to determine whether a 
site was a potential barrier to fish passage. 
3. Obtaining access to those sites where entry to private land was needed to 
complete the fish passage assessment, 
4. Returning to the site to perform a survey and collect all necessary 
measurements needed for the fish passage assessment, 
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5. Performing a preliminary fish passage assessment using professional 
judgement and passage criteria for juvenile, non-anadromous and anadromous 
adult salmonids, and lamprey sp.  
6. Determining fish species presence/absence and the quality and quantity of 
stream habitat above each barrier, and 
8. Prioritising the sites using a numerical ranking process to identify which sites 
have the highest priority for mitigation on the Nore catchment. 
 
Each structure was located on a map, photographed, and a written site 
description was recorded. In addition, the following measurements were taken for 
each structure: 
 
1. Headloss* 
2. Dimensions and notes on local channel morphology 
3. Type: irrigation/industrial weir, bridge sill, culvert etc. 
4. Overall condition (good, partial deterioration, poor) 
6. Maximum Depth of downstream jump pool (within 3m of structure) 
7. Previous modification (if any) to improve fish passage. 
 
Using previously collected data on presence or absence of salmonid species and 
habitat quality and quantity upstream, each structure was ranked. 
 
Fish Presence and Habitat Information 
 
Confirmed presence of fish species of concern and suitable habitat are the 
dominant factors for prioritising barriers for mitigation or removal. Fish presence 
and habitat quantity and quality is established using all available information 
including CFB baseline survey, research studies, local fisheries expertise and 
survey observations. 
 
Fish Presence 
Confirmed presence of fish species of concern in the catchment or sub-
catchment with a barrier is the primary information source when prioritising sites 
for mitigation or remediation.  
 
Fish presence was verified or assumed using the following sources: 

• CFB and SRFB reports or files and personal correspondence 
• Reports and EIS developed by county councils, NRA and environmental 

consultants 
• Visual observations during site visits 2006/7 and drift dive surveys 2006 
• Local knowledge (angling clubs representatives, interested residents, etc.) 
• Presumed fish presence because of easy access from a downstream 

known fish bearing water course 
 
*Headloss was measured using a Makita SKR 300 laser level and calculated by subtracting the water surface 
elevation at the crest of the weir or bridge sill relative to the elevation of water surface in the tailwater. This figure 
is only used as a gauge to the impact of the barrier relative to height. This figure requires verification relative to 
mean daily flow rates and observations taken during high and low river discharge at all sites surveyed. 
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Habitat Information 
 
Throughout the course of the study, access to river channels was limited by time 
and the requirement for permission of access and therefore quantitative habitat 
surveys were not conducted as part of this study. Habitat quality and quantity is 
an important factor for prioritising sites for mitigation. Therefore; 
 
Habitat quality information was collected or determined, from: 
 

• Habitat surveys undertaken by the CFB and SRFB, EPA reports, and 
environmental consultant reports for the NRA and Kilkenny County 
Council, 

• Site visits over 2006 and 2007 with local angling club representatives from 
all over the Nore catchment. Drift dive surveys of sub-catchments in 2006 

• Professional judgement of fishery board officers, parks and wildlife rangers 
and personal experience. 

 
Habitat quantity values were determined from: 
 

• Habitat surveys (primarily 1994 CFB Baseline Survey) 
• Site visits over 2006 and 2007 with local angling club representatives from 

all over the Nore catchment. Drift dive surveys of sub-catchments in 2006 
• Ordnance and Survey maps and CFB GIS mapping 
• Topographic maps used to identify the upper limit of anadromous habitat. 

The upper limit of anadromy was defined at the point where the channel 
exceeded an eight percent slope for at least a 300-foot channel reach. 

 
Specific sources or assumptions made for all habitat quality and quantity values 
used for assessment or prioritisation are referenced. 
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Prioritisation 
 
Prioritisation is used to rank sites in order from high to low priority for mitigation to 
meet fish passage objectives. Prioritisation is established by “scoring” sites 
based on: 

• impact on species and life stage passability,  
• impact on habitat quantity and quality of habitat upstream of barrier,  
• loss of habitat through ponding and  
• cost of repair and barrier condition.  

 
Prioritisation rankings for all sites are determined in the same manner so the 
numerical scores can be merged or combined to rank sites on a catchment, 
watershed or other basis.  
 
The primary criteria and scoring for ranking migration barriers were based on 
Part IX of CDFG California Salmonid Stream Habitat Restoration Manual (Taylor 
and Love, 2003). The ranking index was modified for the purposes of this project 
and to adapt to species, conditions and barrier type on the River Nore catchment. 
 
The prioritisation method used for site ranking for each barrier assigned a score 
or value for the following criteria at each crossing location. The total score was 
the sum of four ranking criteria: species/life-stage passability, total habitat score, 
loss of habitat through ponding and cost of mitigation. A brief description of each 
score is given here: 
 
1. Species/Life-stage Passability: 
The passability of anadromous and resident salmonids and lamprey Sp. were 
scored for adults and juveniles (not lamprey), migrating upstream and juveniles 
migrating downstream (not lamprey). 7 species/life-stages were assessed based 
on the following 4 categories. The maximum score possible is 21 for this variable. 
(0) The barrier has been breeched or is passable for the species/life-stage 
(1) Fish passage is limited under certain flow conditions for the species/life-stage 
(2) Fish passage is limited under most flow conditions for the species/life-stage 
(3) Fish passage is limited under all flow conditions 
 
2. Habitat Quantity:  
Determine the linear fluvial habitat quantity above each barrier in units of meters. 
Score: 1 point for each 2500m length (example: 1 point for 0-2500’; 2 points for 
2,500-5000’; 3 points for 5,000 to 7500’; 4 points for 7,500’ to 10,000; and so on). 
Maximum score = 20 points. 
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3. Habitat Quality: For each river, a “multiplier” of quality was assigned after 
reviewing CFB, EPA and Parks and Wildlife reports, personal communications, 
drift dive surveys and field visits. The habitat quality score was assigned relative 
to the qualitative conditions on sub-catchments and the River Nore catchment as 
a single entity. 
 

• Score: 1.0 = Excellent- Relatively undeveloped, sub-
catchment/catchment conditions. Habitat features include dense riparian 
zones with mix of mature native species, frequent pools, high-quality 
spawning areas, cool summer water temperatures and reliable flow rates, 
complex in-channel habitat, and/or channel floodplain relatively intact. 
Slight enrichment. High likelihood of minimal future human development. 
Presence of migration barrier(s) is obviously the sub-catchment limiting 
factor. 

• 0.75 = Good- Habitat is fairly intact, but human activities have altered the 
sub-catchment/catchment with likelihood of continued activities. Habitat 
still includes dense riparian zones of native species, frequent pools, 
spawning gravels, cool summer water temperatures, complex in-channel 
habitat, and/or channel floodplain relatively intact. Slight to moderate 
enrichment noticeable. Presence of migration barrier(s) is most likely one 
of the catchment/sub-catchments primary limiting factor. 

• 0.5 = Fair- Human activities have altered the sub-catchment/catchment 
with likelihood of continued (or increased) activities, with apparent effects 
to watershed processes and features. Habitat impacts include riparian 
zone present but lack of mature riparian vegetation, infrequent pools, 
sedimentation evident in spawning areas (pool tails and riffle crests), 
enrichment moderate to high, summer water levels low and/or 
temperature/DO levels could periodically exceed stressful levels for 
salmonids, sparse in-channel complex habitat, floodplain intact or slightly 
modified). Presence of migration barrier(s) may be one of the 
catchment/sub-catchments limiting factors (out of several factors). 

• 0.25 = Poor- Human activities have drastically altered the sub-
catchment/catchment with high likelihood of continued (or increased) 
activities, with apparent effects to watershed processes. Habitat impacts 
include riparian zones absent or severely degraded, little or no pool 
formations, excessive sedimentation evident in spawning areas (pool tails 
and riffle crests), lack of in-channel habitat, floodplain severely modified 
with residential or commercial development. Other limiting factors within 
sub-catchment/catchment are most likely of a higher priority for restoration 
than remediation of migration barriers. 
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4. Total Habitat Score:  
Multiply #2 by #3 to obtain a total habitat score. A multiplier assigned for habitat 
quality, weighs the final score more on quality than sheer quantity of upstream 
habitat. Maximum score 20 points. 
 
5. Loss of Riverine Habitat Diversity by Channel Ponding:  
For each barrier a score is assigned to gauge the impact of loss of upstream 
habitat by ponding. Starting at 250m, 1 point was assigned for 250m to 500m, 2 
points for 500m to 750m, 3 points for 750 to 1000 and 4 points for 1000 to 1250 
and so on. 
Maximum score 10 points 
 
6. Cost: 
The cost for mitigation was categorised into the following 2 categories for 
ranking. 
3 points High Cost Mitigation – project expenditure would exceed €25k 
6 points Low Cost Mitigation – project expenditure would be up to €25k 
 
For each barrier location, the four ranking criteria are entered into a prioritisation 
spreadsheet and the total scores computed. The list of sites is then sorted by the 
“Total Score” in a descending order to determine an initial prioritisation ranking 
for barrier mitigation. Total Score = Species/life-stage passability score + Total 
Habitat Score+ Channel ponding score +Cost  
 
Assignment of scores was based on quantitative and qualitative data of the 
presence or absence of juvenile and adult salmonids and lamprey sp. upstream 
and downstream of structures, observations of these life stages attempting to or 
successfully navigating structures and professional judgement of spawning and 
rearing habitat in tributaries. Cost of mitigation was based on professional 
judgement and previous experience of similar individual projects. 
 
These prioritisation scores are not meant for making the final decisions regarding 
fish passage remediation and consideration will have to be given to: 

• Professional judgment and review by all interested parties 
• Opportunities created by scheduled maintenance, construction or fisheries 

restoration in a particular watershed by the NRA, Laois or Kilkenny County 
Council, OPW or SRFB or stakeholders must also factor into these 
decisions.  
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Thus, these prioritisation rankings should be viewed as a preliminary action at 
developing a mitigation strategy rather than a strict order for mitigating actions. 
 
Several additional factors also need to be considered to develop the final site 
rankings. These include: 
 

• Current fish presence or usage – maintaining access to current fish stocks 
should get higher priority than providing access to historic habitat. 

• Presence, status, and location of additional barriers on the stream – sites 
with additional barriers will have higher or lower priority depending on the 
current efforts to remove or mitigate the barriers upstream 

• Scheduled or emergency construction and maintenance – opportunities 
may arise from external management decisions for site fish passage 
mitigation 

• Mitigation or removal cost - available funding will influence project 
feasibility 

 
After considering these factors, and with input from agencies and interested 
stakeholders, the prioritisation list can then be divided subjectively into groups 
defined as “high”, “medium”, or “low” priority for mitigation and planning to obtain 
funding or develop designs for modification can be initiated. 
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Dinan Sub-catchment 
 
The Dinan system is one of the major tributary rivers of the River Nore 
catchment. It can be described as a high energy river and the physical nature of 
the river has given rise to changes in channel morphology in sections of the 
system as a result of flood events and poor management of riparian vegetation. 
The Dinan sub-catchment consists of the River Dinan, River Deen, Killeen River, 
Clogh River and a number of smaller named streams.  

 
Fig:1 Lower reaches Dinan River. Winter flood events caused extensive damage 
to the natural structure of both the channel morphology and riparian vegetation. 

 
Fig:2 The natural substrate composition of the Dinan River is very suitable for 
Atlantic salmon and historical information sources imply that the Dinan was a 
highly productive aquatic ecosystem. Habitat degradation in the Dinan River is 
one of the negative limiting factors for indigenous fish species the river ecology 
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Fig:3 This extensive landslide is one of a number of such events identified in the 
Dinan sub-catchment in 2007.  
 

 
Fig:4  The Dinan River immediately downstream of the Metal Bridge site.  Where 
riparian vegetation has been maintained and managed the channel remains 
intact and high quality physical habitat for salmonids, and river and brook 
lamprey is the result.  
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Site DS1: Dinan Sub-catchment 
Dinan River Metal Bridge NGR S586686 
 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss(m) 0.93 
Barrier Impact Type Temporal and Partial 
Socio-economic Use N/A 
Final Impact Ranking 11 
 
Site Description: 
The metal bridge is the first major obstruction on the Dinan river; the obstruction 
is a bridge sill consisting of a full channel width in two main levels. The bridge sill 
has been modified and extended as has the bridge due to flood events. This is a 
high energy river and the erosive qualities of spates in this watershed have been 
described in the introduction. The metal bridge site is a barrier to the upstream 
migration of all indigenous fish in low to moderate flow rates, it is a barrier to all 
juveniles in all flow rates and it creates a temporal barrier for adult salmonids 
which is only navigable in a large spate. There have been documented and 
verbal reports of adult hen salmon spilling their eggs attempting to navigate this 
barrier. The bridge sill is particularly insidious as most fish are able to surmount 
the lower tier of the sill and then find it impossible to pass the stepped section (fig 
) due to lack of depth and velocity of water. 
 

 
Fig:5 The Metal Bridge. The large stones in the picture formed a boulder based 
pool pass. This structure was blown out during a flood event and stones weighing 
over two tonne were moved. 
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Fig: 6 The stepped sill in conjunction with insufficient depth and water velocity are 
the primary limiting factors to fish migration. 
 
Mitigation for this site is described with the acknowledgement that it is simply a 
proposal. It is essential that an engineers report is undertaken on the structural 
integrity of the sill as there are currently two large holes in the lower section. It is 
proposed that a full width cascaded/dispersal bottom ramp would alleviate 
migration problems for the majority of indigenous fish species and in turn would 
provide a strong anti-erosion foundation for the bridge footings. There would be a 
requirement for stream bed stabilisation downstream of the rock ramp. 
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Site DS2a: Dinan Sub-catchment  
Dinan River NGR S595702 Coan 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss (m) 1.72 
Barrier Impact Type Temporal and Partial 
Socio-economic Use N/A 
Final Impact Ranking 18 
 
Site Description: 
The crest elevation of the bridge sill on this site is unusually high relative to the 
original elevation of the river bed. Again the reputation of the energy expressed 
by the Dinan River in flood has been one of the primary factors in the decision 
making process of the engineers. There were however no provisions made for 
fish passage in the original design of the bridge sill. A ‘counter flow’ Denil style 
fish pass has been installed and is discussed later in this brief. 
 
The bridge sill construction and elevation is such that it represents a total block to 
all upstream migration and despite the provision of the current fish pass facility 
this structure still constitutes a temporal and partial block to indigenous fish 
species. Due to the head loss of the structure, the physical characteristics of the 
site, channel morphology and the energy of the river during a flood event, any 
mitigation proposal to provide migration to a range of species and life-stages will 
require detailed analysis. An outline proposal is to retrofit a partial width rock 
ramp and remodel and stabilise the downstream channel to effectively guide fish 
into the pass. An alternative is to install a regular cleaning regime of the fish pass 
and remodel and stabilise the downstream channel to guide fish to pass entrance 

 
Fig:7 The bridge sill near Coan. There is approximately 13 kilometres of good 
quality salmonid spawning and nursery habitat upstream 
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Fig:8 The fish pass is blocked with cobble. The shear stress and pick-up 
velocities of the river in flood events are such that large amounts of gravel and 
cobble are transported downstream. It would be necessary to check and clean 
this pass after every spate. Another problem with this type of pass is a high 
susceptibility to variations in headwater levels, in practice only variations of a few 
centimetres, with a maximum of about 20cm permitted (DVWK 2002). The pass 
has the functionality to pass fish in an upstream direction when it is clear of 
cobble and debris but the type of pass is not tailored to the fast fluctuations in 
water surface elevations in this river and the window of opportunity for migration 
is limited primarily to adult salmonids and is likely to be brief due to the speed of 
spate run-off. 

 
Fig:9 View downstream from Coan Bridge. Channel stability measures would be 
beneficial to guide fish to defined fish pass entrance. 
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Site DS2b: Dinan Sub-catchment  
Dinan River NGR S595702 Coan 
 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss (m) 1.72 
Barrier Impact Type Total 
Socio-economic Use N/A 
Final Impact Ranking  
 
Site Description: 
The bridge sill was constructed as an anti-erosion measure. There was however 
no provision for a fish pass and it is debateable if the size and nature of the 
bridge sill was appropriate for a stream of this catchment size. This small 
tributary of the Dinan river is relatively small in length with approximately 5,000 m 
of accessible habitat upstream. However, sizeable sections of the stream consist 
of smooth bedrock and the river has sections upstream with extensive riparian 
erosion and evidence of moderate to high enrichment. Although the bridge sill is 
acting as a total block to the upstream migration of all aquatic fauna it is doubtful 
due to the nature of the bridge sill that the cost of mitigation relative to the 
alleviation of species isolation and the extra spawning and nursery habitat would 
be cost effective. 
 

 
Fig:10 The bridge sill at Coan on a tributary of the Dinan River. The construction 
of this sill constitutes a total barrier to all fish migration due to elevation and lack 
of depth (no jump pools). 
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Site DS3a and DS3b: Dinan Sub-catchment   
River Deen (N78) Castlecomer Weir NGR S536730 
 
Owner/Management National Roads Authority 
Contact Details St Martins House, Waterloo Rd, D4 Tel 016602511 
Headloss (m) 0.89 Weir and 1.36 Bridge Sill 
Barrier Impact Type Temporal and Partial and Ponding(instream habitat loss)
Socio-economic Use Amenity area u/s of weir. Weir no longer in industrial use
Final Impact Ranking  
 
Site Description: 
The Castlecomer weir and bridge sill is the first major obstruction on the River 
Deen. The site consists of a bridge sill (fig ) with a headloss of 1.36m and a weir 
with a headloss of 0.89m (fig ). There are no fish pass facilities on the site and 
upstream migration is limited to large salmonids in high flow rates. This structure 
is impacting 32,000m of fluvial habitat upstream though it is appropriate to 
mention that another major obstruction, Massford Bridge, is 5,000m upstream 
from Castlecomer.  
 
These structures have a combined headloss of 2.25m and constitute a serious 
upstream migration barrier. Although adult salmon do make it over the weir 
written, verbal and witnessed evidence attain to salmon becoming exhausted, 
super-imposition of redds below the structure and increased exploitation. 
 

  
Fig:11 Castlecomer Weir 
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Fig:12 The bridge sill at Castlecomer Bridge 
 
It is proposed that a partial width rock ramp is constructed on the bridge sill with a 
low water thalweg; this should permit the passage of a range of species and life-
stages over a range of flows. It is further proposed that Castlecomer weir should 
be removed as it is no longer in industrial use. In reference to the social and 
aesthetic nature of the park and river, a series of channel constrictions and riffle 
bars should be constructed to provide depth of water during summer months, this 
will also stabilise the bed of the river and produce valuable riffle-pool-glide habitat 
over approximately 15,000m2 of ponded channel.  The restored habitat could 
produce in excess of 600 smolts. 
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Site DS4: Dinan Sub-catchment  
Killeen River Ormonde Bridge (N78) NGR S588775 
Owner/Management National Roads Authority 
Contact Details St Martins House, Waterloo Rd, D4 Tel 016602511 
Headloss (m) 2.65 
Barrier Impact Type Total 
Socio-economic Use N/A 
Final Impact Ranking  
 
Site Description: 
The Ormonde bridge site can best be described as a total block to the upstream 
migration of all aquatic fauna. The site consists of a weir that has been converted 
into a large and imposing bridge sill. The old leat from the weir is still visible on 
the RHB. This structure negatively affects over 11,000m of fluvial habitat 
upstream; no anadromous species can reach this section and resident fish 
populations and habitat has been fragmented and isolated by the barrier due to 
downstream migration being possible and upstream not. This structure reduces 
genetic interchange and makes resident fish populations susceptible to extinction 
within the isolated reach.  
 
The issue of mitigation expenditure relative to ecological benefits gained is 
difficult to assess for this site as the Killeen River has strong indications of high 
levels of enrichment, tunnelling by riparian vegetation and low summer flows. 
There is no possibility of retrofitting a fish pass structure on to the structure as the 
cost of surmounting a 2.65m headloss would be considerable. There is however, 
an alternative in using the disused leat and creating a by-pass channel to 
connect to the pool immediately downstream of the structure. This could provide 
a low cost alternative to providing some degree of passage for fish. 

 
Fig:13 Ormonde Bridge (N78) an imposing and total barrier to indigenous fish 
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Site DS5: Dinan Sub-catchment   
Killeen River Doonane Bridge NGR S573778 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss(m) 0.78 
Barrier Impact Type Temporal 
Socio-economic Use N/A 
Final Impact Ranking  
 
Site Description: 
The bridge sill at Doonane bridge on the Killeen river was built to resist erosion 
on the bridge footings by high spate discharges that are common to this river 
especially during the winter months. The bridge sill drowns out in high discharges 
and is generally not a limiting factor during the peak migration times of adult 
salmonids in this section of the catchment. The primary problem associated with 
this structure is the inability of juvenile fish to move up and down the Killeen river 
in low to moderate flow. On inspection in April and May 2007, juvenile salmonids, 
both trout and salmon were witnessed in numbers over 100 fish holding in a 
small depression at the foot of the barrier. This is not typical behaviour especially 
for salmon parr, water temperatures were fortunately cool and the fish were in an 
exposed location. There is approximately 12,000m of reasonable salmonid 
habitat accessible upstream of this location though signs of moderate to high 
enrichment were appreciable on both site visits. 
It is proposed that full width cascaded/dispersal bottom ramp with a defined low 
water thalweg be retrofitted on to the bridge sill. This will facilitate the movement 
of juvenile fish throughout late spring and summer, reduce mortalities from 
exploitation by predators and reduce mortalities due to stress as fish will no 
longer be schooling in the tailwater. 

 
Fig:14 Doonane Bridge. It is apparent from this photograph the level of 
eutrophication of this water course 
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Site DS6: Dinan Sub-catchment   
River Deen Drumgoole Weir NGR S535717 
 
Owner/Management TBC 
Contact Details  
Headloss (m) N/A 
Barrier Impact Type Possible temporal barrier in low flow 
Socio-economic Use Weir is breeched 
Final Impact Ranking  
 
Site Description: 
Despite having a minimal impact on the migrations of indigenous fish species in 
the River Deen, the weir at Drumgoole should be removed to reinstate the natural 
configuration of the river. There is a large source of loose boulders and cobble 
that could be used to create a rubble mat and restructuring and stabilisation of 
the riparian zone and river bed up and downstream of the structure would be 
beneficial. 
 

 
Fig:15 Drumgoole Weir 
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Site DS7: Dinan Sub-catchment   
River Deen Massford Bridge NGRS557774 
 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss (m) 1.54 
Barrier Impact Type Temporal and Partial 
Socio-economic Use N/A 
Final Impact Ranking  
 
Site Description: 
Massford bridge sill is the second imposing barrier on the River Deen; it has a 
substantial headloss of 1.54m and has been graded as a temporal and partial 
barrier as it constitutes a total block to the upstream movement of juvenile fish 
and lamprey sp and seriously inhibits the migration of adult salmonids. Adult 
salmonids are subjected annually to exhaustion, injury and high exploitation rates 
by predators and illegal fishing. Juveniles and species with low sustained and 
burst swimming velocities are isolated from the upper reaches of the river. There 
are 26500+m of fluvial habitat suitable for salmonids and other indigenous fish 
upstream of this structure.  
 
It is proposed that a partial width rock ramp is retrofitted on to the bridge sill, this 
will involve the removal of a section of the sloping apron of the sill and therefore 
like any proposed work undertaken on a bridge sill, it will require a survey by a 
county council engineer. It should be noted the design approach for rock ramps 
has been drawn from “natural channel design” methods, and hydraulic 
engineering techniques (such as traditional tractive stress and other empirical 
methods for analyzing stone sizes for channel lining) and has been proven to 
provide very effective anti-erosion qualities in high energy channels. 

 
Fig:16: Massford Bridge in low flow 
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Fig:17 Massford Bridge site during an adult salmonid migration discharge. This 
structure restricts passage of adults due to high water velocity on the sill apron 
and insufficient depth to jump the vertical step at the top of the apron. The large 
stones in the picture are designed to constrict channel flow and increase depth in 
high water for fish to ascend the structure; it is highly likely that this is the only 
means by which salmon will occasionally traverse the sill. 
 
It will be necessary to provide riparian stabilisation in the channel downstream, 
and river bed stabilisation below the ramp.  
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Site DS8: Dinan Sub-catchment   
Clogh River Clogh Bridge NGR S566791 
 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss (m) 0.5 
Barrier Impact Type Temporal 
Socio-economic Use N/A 
Final Impact Ranking  
 
Site Description: 
The bridge sill at Clogh Bridge on the Clogh River was built to resist erosion on 
the bridge footings by high spate discharges that are common to this river 
especially during the winter months. The bridge sill drowns out in high discharges 
and is generally not a limiting factor during the peak migration times of adult 
salmonids in this section of the catchment. The primary problem associated with 
this structure is the inability of juvenile fish to move up and down the Clogh River 
in low to moderate flow. There is approximately 10,000m of reasonable salmonid 
habitat accessible upstream of this location though signs of moderate to high 
enrichment were appreciable on both site visits. 
 
It is proposed that full width cascaded/dispersal bottom ramp with a defined low 
water thalweg be retrofitted on to the bridge sill. This will facilitate the movement 
of juvenile fish throughout late spring and summer, reduce mortalities from 
exploitation by predators and reduce mortalities due to stress as fish will no 
longer be schooling in the tailwater. 

 
Fig:18 Clogh Bridge. Large numbers of parr were present in the tailwater. 



 

 39 

River Nore (main channel) 
 
The River Nore is the highway by which the migrations of anadromous and 
catadromous fish species migrate to and from the sea. The main channel of the 
Nore catchment has, like many rivers in Ireland, a critical role to play not only as 
the delivery mechanism for migration throughout the catchment but as a primary 
producer of salmonids, and sea and river lamprey. There is validated evidence to 
suggest that main channel spawning of sea lamprey and Atlantic salmon in the 
River Nore is a critical component of the species population dynamics and 
negative impacts on main channel spawning/nursery habitat (or access to) are 
compromising or have the capacity to compromise the survival and/or abundance 
of the species. 
 
The six barriers that have been catalogued on the River Nore span from the first 
barrier on the catchment at Thomastown to the last major obstruction on the main 
channel at Castletown. This is a distance of approximately 60 km of fluvial 
channel and does not include the impact of Lacken Weir and Ormonde Weir. The 
impact of these obstructions are both individual relative to their impact on 
different species and life-stages and cumulative relative to the exhaustive 
process of navigating each barrier if the natal area of the Atlantic salmon is (for 
example) above Castletown. 
 
The barriers on the River Nore have a similar socio-economic history to most 
barriers on Irish rivers and vary in their degree of functionality from defunct to 
current industrial use for hydro-electric production or social/amenity use of 
impounded water. Ownership and management of these structures ranges from 
clear and concise to difficulties in ascertaining legal responsibility for the structure 
and no or in some cases very poor management resulting in unnecessary delay, 
injury and in some cases death of fish. 
 
The River Nore main channel barriers constitute perhaps the most contentious, 
expensive (in terms of mitigation) and limiting (in terms of their over-all effect on 
the ecology of the Nore catchment). It will not be a simple task of delineating a 
course of action through consultation and many of the issues and problems will 
be deep rooted and highly emotional. The removal or the mitigation of the 
barriers highlighted in the report will have a profoundly positive impact on the 
entire ecology of the Nore catchment, directly benefiting all indigenous aquatic 
fauna and peripherally benefiting many species such as dippers, kingfishers, 
otters, freshwater pearl mussel, crayfish and invertebrates. 
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Site N1: River Nore Thomastown Weir NGR S584415 
 
Owner/Management To Be Confirmed 
Contact Details  
Headloss (m) 2.3 
Barrier Impact Type Temporal and Partial and Ponding(instream habitat loss)
Socio-economic Use Paddle Club and Local Swimming. No Industrial use 
Final Impact Ranking  
 
Site Description: 
Thomastown Weir is an imposing structure originally designed to run at least 
three water powered devices. The weir does have the dubious honour of being 
the first obstruction to anadromous species on the catchment and has an 
influence on most of the 6,796,230m2 of ‘accessible’ fluvial habitat. In the context 
of this report it has been classed as a temporal and partial barrier as it is 
effectively a block to the migration of sea lamprey, the upstream migration of 
juvenile salmonids and indigenous species with low sustained and burst 
swimming velocities. It is a thermal barrier (depending on the year) to the 
migration of spring salmon and it may also be a limiting factor in the distribution 
range of twaite shad in the River Nore.  
 
There are no fish passage facilities on the weir and the ecological impact of the 
weir has historically been measured primarily on its impact on adult Atlantic 
salmon. The weir does not seriously impede the movement of Atlantic salmon 
and large trout when water temperatures are above 80C  
 

 
Fig:19 Thomastown Weir looking downstream from the apex crest 
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Fig:20  Spawning area of P.marinus (sea lamprey) immediately downstream of 
Thomastown Weir.  
The weir, on inspection in May 2007, has severe structural damage and without 
urgent remedial action there is a distinct possibility of the weir breeching during a 
flood event. The entire structure is crumbling and requires a structural engineers 
report urgently. There is a distinct possibility that the remediation costs will be 
very high and at this time there has been no migration mitigation process put 
forward until the structural survey is undertaken.  

 
Fig:21 Thomastown weir is in an advanced state of structural decay 
It is necessary to note that the removal of Thomastown weir is the optimal 
outcome for mitigation. The impact of the weir on the sea lamprey and the loss of 
over 50,000m2 of habitat due to ponding are important enough to warrant such 
action. The removal scenario will involve a major case study by hydrologists, civil 
engineers and biologists. It is clear that a decision will have to be made on the 
weir urgently and despite the outcome, it is certain the costs will be considerable. 
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Site N2: River Nore Mount Juliet Estate NGR 561418 
 
Owner/Management Mount Juliet Estate 
Contact Details  
Headloss (m) Breeched 
Barrier Impact Type Ponding (Instream habitat loss) 
Socio-economic Use None 
Final Impact Ranking  
 
Site Description: 
The Mount Juliet weir does not constitute any noteworthy impact on either 
species or life-stage migration. The primary impact is the needless ponding of the 
river channel and loss of instream habitat diversity. The weir is not functioning as 
an economic facility and is effectually limiting the productive capacity for the 
Mount Juliet water to produce some ‘home-grown’ salmon and provide riffle-pool-
glide habitat for trout and salmon angling. Over 600m long by 35m wide of 
channel has been impacted by this structure which could produce in excess of 
500 salmon smolts annually and a similar number of brown trout. 
 
Proposed mitigation for the weir would be the complete removal of the structure, 
in conjunction with river bed stabilisation and artificial riffle cores if required. 
 
 

 
Fig:22 The weir at Mount Juliet.  
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Site N3: River Nore Bennetsbridge Weir NGR S553491 
 
Owner/Management Mosses Pottery 
Contact Details  
Headloss (m) 2.3 (est.) 
Barrier Impact Type Temporal and Partial and Ponding(instream habitat loss)
Socio-economic Use Used for the production of hydroelectricity 
Final Impact Ranking  
 
Site Description: 
Bennetsbridge weir is in some respects a replica of Thomastown Weir with 
design and construction similarities denoting a shared era. The negative 
ecological impacts of Bennetsbridge are as described in the Thomastown brief 
and it constitutes a primary limiting factor to the distribution of sea lamprey 
should mitigation at Thomastown permit the passage of sea lamprey, the 
upstream migration of juvenile salmonids and a temporal barrier to movement of 
adult salmonids. The weir is diverting water for hydro-electric use and screening 
facilities appear to be adequate for the downstream migration of salmon smolts 
and other fish species. 
 
The weir appears to be in reasonable condition with no serious signs of structural 
decay; however this is only a preliminary review and not the view of an engineer. 
No mitigation proposals have been put forward for this structure as it will require 
a comprehensive study involving hydrologists, engineers and biologists. Due to 
the industrial use and condition of the weir it is apparent that a fish passage 
facility will have to be retrofitted on to the weir or a by-pass system incorporated. 
The cost of such a project will be moderate to high but successful mitigation will 
be a vital component in the life cycle of all anadromous species in the Nore 
catchment. 
 

 
Fig:23 Bennetsbridge Weir 
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Site N4: River Nore Brett’s Weir NGR S531547 
 
Owner/Management John Brett 
Contact Details  
Headloss (m) 1.2 
Barrier Impact Type Temporal and Ponding (instream habitat loss) 
Socio-economic Use Hydro-electric Production 
Final Impact Ranking  
Mitigation  
 
Site Description: 
Brett’s Weir has been producing hydro-electric power for over one hundred years 
and during this time the weir has been owned and operated by the Brett family. A 
strict adherence to correct screening practices for the downstream migration of 
Atlantic salmon smolts is in place and the primary area of concern for this 
structure is the upstream migration of adult salmonids in low flow rates and the 
upstream migration of juvenile salmonids and lamprey sp. in low to moderate 
flows. The weir drowns out in spate conditions and provides an opportunity for 
migration during such events. The weir has a number of groyne passes situated 
on the apron but the ability of these structures to provide access is limited as 
generally the velocity of water favours only large salmonids during discrete flow 
rates. It is proposed that a small scale rock ramp could be positioned at the most 
upstream point on the weir to provide access in low to moderate flow rates and 
that most species migration would automatically be facilitated in spate conditions. 
 

 
Fig:24  Brett’s Weir May 2007 
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Site N5: River Nore Ballyraggert Freestone Weir NGR S444709 
 
Owner/Management TBC 
Contact Details  
Headloss (m) N/A 
Barrier Impact Type Ponding (Instream habitat loss) 
Socio-economic Use None 
Final Impact Ranking  
 
Site Description: 
Ballyraggert Weir is a breeched freestone weir situated downstream of the 
Avonmore factory. The structure was described by O’Grady 1994 as causing 
delay to fish in low flows and negatively impacting a considerable length of main 
channel through ponding. The weir has no industrial use and it recommended 
that it be removed and if required a series of instream works upstream to stabilise 
river bed and create habitat diversity. 
 

 
Fig:25 Ballyraggert Weir 

 
Fig:26  Ponding of channel upstream of Ballyraggert Weir 
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Site N6: River Nore Castletown Weir County Laois NGR S341922 
 
Owner/Management To be confirmed 
Contact Details  
Headloss (m) 1.89 
Barrier Impact Type Temporal and Partial and Ponding(instream habitat loss)
Socio-economic Use Site used for hydroelectric production  
Final Impact Ranking 1 
 
Site Description: 
Castletown Weir is a major limiting factor in the up and downstream migration of 
all indigenous fish species in the Nore catchment. It severely impacts over 
60,000m of fluvial habitat upstream and is a major concern relative to the 
inadequate facilities for downstream migration of salmon smolts and fish species 
in general.  
 
The weir and fish pass are a permanent barrier to the upstream migration of 
juvenile salmonids, lamprey sp. and all indigenous fish with low sustained and 
burst swimming velocities. It is a temporal barrier to adult salmonids in most flow 
rates due to insufficient depth at the weir footings to navigate the height of the 
structure, the vertical drop, acute gradient of the footings and water velocity. 
Passage by adult salmonids has been confirmed at the top most end of the weir 
relative to river flow between the pool pass and the bank, during very high river 
discharge and it is plausible that some adult fish may occasionally use the pass 
during a defined flow rate level.  
 
 

 
Fig:27 Castletown Weir in low April flow 
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Fig:28 Castletown weir. River flow rates suitable for the migration of adult 
salmon.  
 
The fish passage facility on the weir is not functioning within the upstream 
migration flow rates for adult salmonids; it is not ideally positioned, and does not 
have a defined attraction flow at its inlet during adult salmonid migratory flow 
rates (fig  ). The pool pass exhibits problems associated with water velocity at the 
entrance due to a steeply sloping flat surface; turbulence and excessive energy 
within the pool pass during spate conditions and a design specification that does 
not meet the recognised parameters for a pool pass design on a barrier with a 
headloss of 1.89m. 
 
It is proposed that a partial width rock ramp is constructed at the furthest point 
upstream on the weir. This will require the removal of the pool pass and a rock 
ramp in excess of 40m from the weir apron downstream. This facility should 
permit the upstream migration of all indigenous fish species and age-classes 
over a range of flow rates.  
 
It is necessary as part of the mitigation process that a review of the positioning 
and maintenance of the head-race screens is undertaken and re-design of the in-
channel hydraulic regime is essential to facilitate downstream migration. There is 
also two primary locations d/s of the weir where a distractive flow is causing fish 
migrating upstream to attempt to navigate a barrier that is not passable, causing 
exhaustion and damage to fish. 
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Fig:29 This was the only outlet for the downstream migration of smolts in April 
2007. Water levels were low in the river and the major flow and channel depth 
was through the head-race. The smolts had to be ejected by a siphoning action 
through a submerged hole cut in a metal sluice gate. Siphoning action has also 
been shown to cause damage on smolts. On this site visit, hundreds of smolts 
were reluctantly ‘holding’ in the pool above the screen and outlet. 
 
 
 
 
 
 
 
 
 
 
 



 

 49 

Delour River 
 
The Delour river rises in the Slieve Bloom mountains and is in-turn fed by the 
Gorteen, Killeen and Tonet rivers. It is a high energy river with mixed boulder, 
cobble and gravel, diverse riparian vegetation and flood plain relatively intact; this 
has resulted in very productive salmonid habitat. Land-use activities in the sub-
catchment include commercial forestry in the upper reaches and primarily beef 
and sheep farming in the mid to lower section. There are some indications of 
slight to moderate enrichment and sections of the middle and upper reaches are 
tunnelled, but over-all the Delour has the capacity to be one of the major 
production areas for Atlantic salmon both in terms of its spawning and nursery 
habitat. 
 
In 1992 an electrofishing survey on the Delour indicated that the population 
density estimates for salmon were low for a river of this calibre and year classes 
were missing from the population profile.  
 
 

 
Fig:30 The Delour River above Anatrim Bridge. There are over 25 kilometres of 
high quality salmonid habitat in this sub-catchment.  
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Site DR1: River Delour  
‘The Basin’ County Laois NGR S307920  
Owner/Management Laois County Council 
Contact Details 057 86 64120 (Water Services) 
Headloss (m) 2.51 
Barrier Impact Type Temporal and Partial (high impact) and Ponding 
Socio-economic Use Construction to relieve flood event impact on River Nore 
Final Impact Ranking 2 
 
Site Description: 
It is proposed that ‘The Basin’ Impoundment was designed to absorb energy from 
the River Delour before reaching the main channel of the River Nore; in effect an 
anti-flooding mechanism. The author must state that at time of writing this is the 
only explanation to its existence. There are no physical signs of any mill races or 
buildings and the re-design of the confluence (see fig  ) indicates a necessity to 
tame the Delour on impact with the River Nore.  
 
The dam is not passable by any fish species under any river discharge. The only 
fish capable of navigating this structure are large salmonids through the fish pass 
on the RHB of the structure (fig ). There are reservations as to the size of fish 
and the number of fish that are capable of passing this structure and it is the 
opinion of the author that only large salmonids, predominantly fish over 70cm are 
capable of ascending the pass. It is noteworthy that this is the last major 
obstruction on the Nore catchment and the anadromous fish that reach this 
structure have managed to ascend Thomastown, Bennetsbridge, Brett’s, and 
Castletown weirs it is perhaps not that unusual that salmon juvenile densities for 
the Delour river are so poor, relative to the quantity and quality of habitat. 

 
Fig:31 ‘The Basin’ Impoundment; a beautifully engineered construction that has a 
profoundly negative impact on the ecology of the Delour River.  
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Fig:32 The confluence of the Delour and the Nore. The wall dissecting the river 
channel was at one time higher than it is currently, the main channel of the Nore 
has been dredged and the immediate floodplain profile altered to reduce the 
impact of flood events. 
 

 
Fig:33 The fish pass at the Basin; this photograph was taken during low water 
river discharge but it was apparent upon further inspection that the velocity of 
water and the extreme turbulence would only permit the passage of large 
salmonids. 
 
The impact of the Basin on the ecology of the Delour system is not confined to 
preventing the upstream migration of fish; approximately 18,000m of high quality 
habitat is ponded above the structure.  
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It is an important aspect of the potential mitigation scenario on this site to 
determine exactly the current role of the Basin. It is therefore difficult to put 
forward a mitigation proposal for the site until all the details have been 
forthcoming. However, it seems likely that there are a number of possible 
scenarios all of which will require highly detailed analysis;  
 
 

1. The removal of the structure and the re-profiling of the river bed upstream 
of the Basin. This would be the favoured outcome in terms of the benefits 
to the ecology of the river and the migration of fish; it may also be the most 
cost effective proposal. 

2. Construct a by-pass channel.  
3. Construct a vertical slot pool pass or a high gradient technical pass such 

as a Denil pass. It is essential however that should this be the favoured 
option that some form of flow regulation will be required to control 
headwater levels and all these structures require regular inspection and 
maintenance. 

4. Construct a partial width rock ramp. This will not be feasible unless the 
headloss of the structure can be reduced and it is envisaged the cost of 
options 3 and 4 may prove prohibitive. 

 
The headloss of the Basin is a considerable 2.51m, and will undoubtedly prove to 
be complex and costly in terms of mitigation.  
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Kings River 
 
The Kings River is perhaps the ‘heir apparent’ to the title ‘jewel in the crown’ of 
the sub-catchments that feed the River Nore. It is primarily a low energy 
limestone river with an extensive catchment and over 250,000m2 of fluvial habitat 
suitable for  the indigenous fish species in the Nore catchment. The Kings River 
sub-catchment includes the Munster River and the River Glory. Most of the rivers 
in the sub-catchment would be fed by a combination of aquifer and groundwater 
supply. The Kings River system has the capacity to be the primary producer of 
salmonids and a refuge for a rich diversity of aquatic flora and fauna. It is 
however contributing little by way of Atlantic salmon stock due to three barriers in 
the lower reaches of the system. 
 

 
Fig:34 The Kings River above Stoneyford; despite the appearance of clean water 
and diversity of aquatic macrophytes in this picture, the Kings River catchment is 
impacted moderately to severely by cultural eutrophication in sections of the sub-
catchment. The quality of water in this system has deteriorated consistently since 
1992.  
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Site KR1: Kings River Bradley’s Weir NGR S511436 
 
Owner/Management Hugh Hutchinson 
Contact Details  
Headloss (m) 1.3 
Barrier Impact Type Temporal and Partial and Ponding 
Socio-economic Use None 
Final Impact Ranking 5 
 
Site Description: 
Bradley’s weir is the primary limiting factor to the distribution of salmon in the 
Kings River. The weir does not drown out during a flood event, has a headloss of 
1.3m and has no fish passage facility. It is a total block to the upstream migration 
of all juvenile fish species and all species/life-stage with a low sustained or burst 
swimming velocity. It is also highly unlikely that any resident brown trout would be 
able to ascend this weir. Documented evidence and personal verification have 
defined this barrier as having a temporal impact on adult Atlantic salmon and it is 
the author’s opinion based on electrofishing surveys in the 1994 O’Grady report, 
and local input from angling club representatives and riparian stakeholders that 
only a small percentage of adult salmon manage to ascend the weir. It should be 
noted that Bradley’s weir is the first of three weirs in short succession with 
Hutchinson’s and Mullins weirs all within a two kilometre section of the river. With 
regard to the focus of this report and for effective mitigation it is necessary to 
regard the three weirs as a cumulative barrier, however site description and 
mitigation will be described on a site by site basis. 
 

 
Fig:35 Bradley’s weir February 2007, high winter flow rate. During this site visit a 
fresh run salmon of approximately twelve pounds repeatedly attempted to 
traverse the weir over a period of one hour without success.  
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Fig:36 Bradley’s Weir April 2007. It is clear from the photograph that the weir is 
crumbling and the damage is extensive.  
 
It is the recommendation of this report that Bradley’s weir is removed. The weir 
no longer has any industrial use and it would require considerable expenditure to 
repair. In conjunction with the impact on upstream migration, the weir has also 
ponded approximately 10,000m2 of river channel upstream.  
 
It has been proposed that the route of the new N10 road is to intersect the Kings 
River less than 50m above Bradley’s weir, and this may provide an opportunity 
for the removal of the weir and restoration of the river bed upstream, 
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Site KR2: Kings River Hutchinson’s Weir NGR S497435 
 
Owner/Management Trevor Gillespie 
Contact Details 086 825 6598 
Headloss (m) 1.12 
Barrier Impact Type Temporal and Partial and Ponding 
Socio-economic Use Amenity and Heritage Site 
Final Impact Ranking  
 
Site Description: 
Hutchinson’s weir is the second imposing barrier on the Kings River; it has a 
headloss of 1.12m  and has been graded as a temporal and partial barrier as it 
constitutes a total block to the upstream movement of juvenile fish and lamprey 
sp and seriously inhibits the migration of adult salmonids during low to moderate 
flows. The weir has no commercial use, but is in an area of high amenity. 
Hutchinson’s mill adjacent to the weir and the site has a car parking facilities and 
a riverside walk to Kells priory. It is considered that the area has a high heritage 
value and this should be borne in mind when assessing mitigation options. It is 
proposed that a partial width rock ramp is retrofitted on the weir to provide access 
for a range of fish species/life-stage over a range of flow rates. The weir has 
some structural damage and it is felt that the construction of the rock ramp will 
prove beneficial in providing structural integrity to the weir. 
 

 
Fig:37 Hutchinson’s Weir. Salmon were seen spawning in the mill race adjacent 
to weir in January and February 2007 
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Site KR3: Kings River Kells Mullins Mill Weir NGR S494437 
 
Owner/Management KREE (Kells Region Economic Enterprise) 
Contact Details Matt White 086 2701082 
Headloss (m) 0.9 
Barrier Impact Type Temporal, Partial and Ponding 
Socio-economic Use Aesthetic impact, amenity area and educational use 
Final Impact Ranking  
 
Site Description: 
Mullins weir is the final of the trio of weirs on the Kings River, it has a basic pool 
pass on the upper most section of the weir relative to the flow beside the LHB. 
The tailwater downstream of the weir tends to pond in high discharge and with 
the provision of the fish pass, the possibility of passage for salmonids is greatly 
increased relative to Bradley’s and Hutchinson’s weirs. Despite the positives, the 
fish pass facility is not ideal and requires modification. It is proposed to upgrade 
the pool pass relative to current technical specifications and it may be 
appropriate on further investigation to install a small boulder ramp structure at the 
upstream end of the weir. 
 

 
Fig:38 Mullins Weir. This site is developed as a community museum and heritage 
site. It also serves an educational role and has a functioning water wheel, though 
this is not used for commercial purposes. It does not seem appropriate in the 
circumstances to recommend removal as this weir can be easily negotiated with 
suitable fish passage facilities. 
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Goul River 
 
Site GR1: Goul River U/S of Aghmacart Bridge NGR S330739 
Owner/Management Kilkenny County Council 
Contact Details County Hall John St. Kilkenny Tel.0567794140 
Headloss (m) 0.9 
Barrier Impact Type Temporal and Ponding 
Socio-economic Use Feeds Irrigation and water supply channels 
Final Impact Ranking  
 
Site Description: 
The structure is designed to feed a leat upstream on the LHB that is used for 
both domestic and agricultural supply. The dam overtops in high discharge 
causing a vertical drop and in low water the barrier is primarily velocity based due 
to a siphon action through the bottom of the sluice gate. When reviewing the 
purpose of this structure, it is apparent that despite the necessity for water to be 
diverted through the leat (mostly for summer use), the structure itself would not 
be required if a series of riffles at a frequency greater than would occur naturally 
were installed to produce the water surface elevation necessary to supply the 
leat. The leat in turn is heavily silted at its entrance and therefore a greater 
elevation of water is required to supply the head for the leat especially in the 
summer months. It is proposed to build a series of riffles downstream of the leat 
entrance to produce a percentage of the head required for the leat and to reduce 
the elevation of the leat entrance to permit the necessary flow rates required by 
users in the summer. It appears that during the winter the sustained flow 
generated by aquifers and surface run-off is considerably greater than demand. 
This will facilitate demand for water when required, provide unimpeded migration 
for fish and release a proportion of upstream habitat from ponding. 
 

 
Fig:39 Goul River. Water diversion structure upstream of Aghmacart Bridge 



 

 59 

Site GR2: Goul River Loughman’s Weir NGR S361773 
 
Owner/Management  
Contact Details  
Headloss (m) 0.95 
Barrier Impact Type Temporal, Ponding and Downstream Migration 
Socio-economic Use Hydroelectric production 
Final Impact Ranking  
 
Site Description: 
Loughmans weir is used to divert water to a small scale hydro-electric plant. The 
weir presents a temporal barrier to upstream migration of all indigenous fish 
species with passage for adult salmonids possible during high river discharge. It 
is possible but difficult to ascertain the true impact on juveniles as the weir has 
not been witnessed drowning out in high discharge but it seems plausible that 
juvenile migration should occur during these flow rates. The weir has created 
ponding of the channel upstream for 500m impacting 12,000m2 of channel. The 
primary impact of the weir is the inadequate screening facilities for the 
downstream migration of smolts and indigenous fish in general. This scenario is 
currently being investigated by the SRFB. 
 
The River Goul is a low energy limestone river fed from aquifer and ground-water 
sources, due to its low energy it is easy to manipulate the channel morphology. It 
is proposed that a full width cascaded/dispersal bottom ramp is retrofitted on to 
the existing weir with a low water thalweg to provide upstream access to fish over 
a range of flows. It should also be possible to manipulate the channel 
morphology upstream of the weir and the entrance to the mill race to provide a 
deep water channel to assist the downstream migration of smolt whilst still 
providing the appropriate head of water for hydro-electric production. 
 

 
Fig:40 Loughman’s Weir 
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Little Arrigle River 
Site LA1: Little Arrigle River U/S Goatsbridge NGR 560395 
 
Owner/Management Gerard Kirwan 
Contact Details 086 2544906 
Headloss (m) 1.25 
Barrier Impact Type Temporal and Partial and Ponding 
Socio-economic Use Diverted flow used for fish farm 
Final Impact Ranking  
 
Site Description: 
The migration barrier on this site is formed from a river diversion dam channelling 
water from the Little Arrigal River to Gerard Kirwan’s fish farm at Goatsbridge. 
There are a series of problems with this site in reference to providing upstream 
passage to all indigenous species. The primary problems are a series of 
distracting discharges from overspill and breeches in the retaining wall and a pool 
pass that is providing very limited access for adult fish, and acting as a barrier to 
the migration of juveniles and fish with low sustained or burst swimming 
velocities. 
 
In August 2006 a drift dive survey of the Little Arrigle from Derrynahinch Bridge to 
Goatsbridge found good numbers of trout in a range of age-classes and size 
(some fish estimated over a kilo) above the impoundment. A small number of 
salmon parr and fry were seen above the pass though this number was 
disproportionately small in reference to spatial distribution relative to instream 
habitat when compared with the number of brown trout. When the river channel 
below the impoundment was surveyed the density of salmon fry and parr was 
astounding, this scenario has been substantiated by visual observation of large 
numbers of spawning salmon below the impoundment over a number of years 
and electrofishing data, and (the electrofishing survey referred to was in 1992 
before the current fish pass was built) 
 
In reference to the downstream migration of salmon smolts the measures taken 
to reduce the likelihood of smolts entering the fish farm facility appear adequate, 
however it is hoped that the mitigation proposal for this site should benefit the 
downstream migration of all fish species, minimising the risks associated with fish 
entering the fish farm. 
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Fig: 41 The diversion to the fish farm. This picture was taken during low flow and 
the structure is overtopping causing distraction flows at a non passable section of 
the barrier. There is evidence of water leaching through the structure and long 
term integrity is doubtful. 
 
To provide adequate passage to fish in an upstream direction, it is proposed to 
open the historical channel of the river to act as a low gradient fish pass. To 
achieve this, it will be necessary to upgrade the retaining wall of the diversion 
dam to prevent over topping and guarantee a sustained flow to the farm by 
effectively utilising all the water of the river. It is then proposed to clean the 
historical channel and place a series of small flow constrictors to maintain water 
depth in low flows. The historical channel will then be reconnected with the river 
channel and a flow regulator constructed at this juncture. This will permit the 
regulation of flow to the farm and efficiently manage flow rates for both the river 
and the farm. 
 
It may be feasible to manipulate the channel morphology upstream of the 
entrance to the by-pass channel to provide a deep water channel to assist the 
downstream migration of smolt whilst still providing the appropriate head of water 
for the fish farm.  
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Fig: 42 One of three primary overspill areas that attract fish to a location they 
cannot pass.  
 
 

 
Fig: 43 The entrance to the pool pass. The differential between surface water 
elevations in the individual pools does not conform to technical specifications and 
the efficacy of the pass to provide adequate passage over a range of flow rates is 
poor. 
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Arrigle River 
Site A1: Arrigle River Ballyduff NGR 608372 
Owner/Management Gerard Kirwan 
Contact Details 086 2544906 
Headloss (m) 1.2 
Barrier Impact Type Downstream migration impact 
Socio-economic Use Diverted flow used for fish farm 
Final Impact Ranking  
 
Site Description: 
The primary impact of this structure is on downstream migration. In respect of 
upstream migration, the pool pass on the weir is functioning adequately in low to 
moderate flow rates and in high water the original channel of the river floods and 
acts as a by-pass so permitting the passage of a range of species and age-
classes. The downstream migration of salmon smolts and indigenous fish 
species is compromised by the location of screening facilities and discharge 
points for fish back into the original river channel. The migration impact is not due 
to mismanagement, as the screening facilities are in place during the smolt 
migration and regularly cleaned. The primary impact is the location of the trash 
screen and the smolt screen and the means by which smolts and fish migrating 
downstream are delivered to the original watercourse. There are long delays in 
smolt movement downstream and it is difficult for smolts to find the outlet from 
the diversion channel to the river channel. This delay could result in smolts 
missing their migration window and increased exploitation by predation. It is 
proposed that a review of the screening facilities is undertaken with a view to 
upgrading and/or relocating screens and modifying the outlet channel to facilitate 
downstream migration. 

 
Fig 44: Ballyduff Weir. The weir is used to divert water to Kirwan’s fish farm 
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Discussion 
 
During the course of this study 24 sites constituting barriers to the migration of 
indigenous fish species in the Nore catchment were identified and catalogued. 
This study in some respects mirrored the work undertaken by O’Grady and 
Sullivan in1993 and indeed fourteen years later the findings of the study reflect 
many of problems outlined by O’Grady and Sullivan. 
 
The barriers on the Nore catchment are collectively having a severe impact on 
the migrations indigenous fish species and the ecology of the river on a number 
of levels. The primary impact is on the upstream migration of indigenous fish 
species and life-stages. The negative effect on the freshwater migration of 
juvenile Atlantic salmon may in the long term be described as chronic though it is 
reasonable to ascertain that the effect is acute at specific barriers and/or during 
particular years were weather patterns may be an influence. In assessing the 
impact of barriers to migration rarely are the temporal and partial effects of 
barriers on juveniles taken into account yet the exploitation of juvenile salmon by 
predators is undoubtedly higher where barriers exist and more importantly they 
are prevented from moving up and down the catchment or sub-catchment to find 
refuge from elevated water temperatures, critical reductions in stream discharge, 
low dissolved oxygen levels, pollution incidents etc. This also applies to 
invertebrates that have been known to drift ahead of slug of low oxygen water 
following oxygen depleting pollution incident and then migrate back upstream 
when the pollutant has been suitably diluted relative to oxygen depletion. 
 
Whilst a number of the obstructions identified on the River Nore catchment are 
passable by adult fish when river flow rates are at the higher end of their 
discharge range, it is highly desirable that passage problems are eased under all 
conditions of flow with efficient fish passes that make the minimum demands 
upon the migration of fish species and life-stages. The primary reason for this is 
the substantial number of barriers on the River Nore catchment and whilst they 
represent differing degrees of difficulty to the migrations of all life stages of 
salmon, trout and other indigenous species their cumulative effects are having a 
profound impact on the biological integrity of threatened fish species and to the 
entire ecology of the river system. For instance, the specific impact on sea 
lamprey is the termination of their distribution range within the Nore catchment at 
Thomastown Weir.  
 
When assessing the ecological impact from a catchment perspective, the reality 
of the scale of influence of the barriers outlined in fig 45 (page 67) is quite 
profound. It is estimated that over 30% of the catchment is negatively influenced. 
It has been calculated that in excess of 150,000 metres of channel on the River 
Nore catchment is directly impacted by barriers to migration or loss of habitat 
through ponding of river channel. 
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In reference to the prioritisation of sites for mitigation, tables 2 and 3 (pages 67 
and 68) outline two scenarios based on differing environmental parameters. This 
process is simply a starting point in understanding the nature of the individual 
structures relative to their individual and collective influence on indigenous fish 
within the catchment and individual sub-catchments. 
 
The mitigation proposals outlined are simply a guide to a course of action, it is 
understood that county council and NRA engineers’ surveys will be required on 
all structures owned/managed by those organisation and any mitigation work 
undertaken will require a multi-disciplinary approach involving stake-holders, 
statutory authorities and interested parties. 
 
 
 
 
 
  
 



 
 
 
 
         Fig 45 Overview of migration barriers and geographical influence on Nore catchment 
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Prioritisation Of Migration Barriers: Totals and Ranking
Site Code River Name Site Name Barrier Type Headloss Fish Pass Total Cost Total Species and Total Sum of Totals Ranking

Hab Score Factor Lifestage Passability Channel Ponding
N6 Nore Castletown Weir Weir 1.89 Yes 10 3 19 7 39 1
D1 Delour The Basin Weir 2.51 Yes 11 3 18 7 39 2
N3 Nore Bennetsbridge Weir Weir 2.3 (est) No 10 3 14 10 37 3

KR1 Kings River Bradleys Weir Weir 1.3 No 15 3 14 2 34 4
DS3a+b Deen Castlecomer Weir and Bridge Sill 0.89 + 1.36 No 9.75 3 15 5 32.75 5

N1 Nore Thomastown Weir Weir 2.3 No 10 3 12 7 32 6
KR2 Kings River Hutchinsons Weir Weir 1.12 No 15 6 10 1 32 7
KR3 Kings River Mullins Weir Weir 0.9 Yes 15 6 8 1 30 8
N4 Nore Bretts Weir Weir 1.2 Yes 10 6 10 3 29 9

LA1 Little Arrigle U/S Goatsbridge Weir 1.25 Yes 5 6 15 2 28 10
DS1 Dinan Metal Bridge Bridge Sill 0.93 No 7.5 3 16 0 26.5 11
DS7 Deen Masford Bridge Bridge Sill 1.54 No 8.25 3 15 0 26.25 12
DS4 Killeen Ormonde Bridge Weir/Bridge Sill 2.65 No 2.5 6 17 0 25.5 13
DS2b Dinan New Bridge Coan Bridge Sill 1.72 No 1.5 6 17 0 24.5 14
G1 Goul Loughmans Weir Weir 0.95 No 6.75 6 9 2 23.75 15
G2 Goul U/S Aghmacart Bridge Irrigation Weir 0.9 No 5.25 6 10 2 23.25 16

DS2a Dinan New Bridge Coan Bridge Sill 1.72 Yes 4.5 3 15 0 22.5 17
A1 Arrigal Ballyduff Weir 1.2 Yes 7 6 8 0 21 18

DS5 Killeen Doonane Bridge Bridge Sill 0.78 No 2.5 6 11 0 19.5 19
DS8 Clogh Clogh Bridge Bridge Sill 0.5 No 2.5 6 8 0 16.5 20
N5 Nore Ballyraggert Weir N/A No 0 6 3 7 16 21
N2 Nore Mount Juliet Weir Weir N/A No 0 6 0 4 10 22

DS6 Deen Drumgoole Weir Weir N/A No 0 6 2 0 8 23

Notes
This ranking list is not definitive as socio-economic and legal constraints have not been factored. 

 
Table 2 Prioritisation of Barriers Totals and Rankings based on all observed data 
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Prioritisation Of Migration Barriers: Totals and Ranking
Based only on impact on isolated habitat and species/lifestage passability

Site Code River Name Site Name Barrier Type Headloss Fish Pass Total Total Species and Sum of Totals Ranking
Hab Score Lifestage Passability

N6 Nore Castletown Weir Weir 1.89 Yes 10 19 29 1
D1 Delour The Basin Weir 2.51 Yes 11 18 29 2

KR1 Kings River Bradleys Weir Weir 1.3 No 15 14 29 3
KR2 Kings River Hutchinsons Weir Weir 1.12 No 15 10 25 4

DS3a+b Deen Castlecomer Weir and Bridge Sill 0.89 + 1.36 No 9.75 15 24.75 5
N3 Nore Bennetsbridge Weir Weir 2.3 (est) No 10 14 24 6

DS1 Dinan Metal Bridge Bridge Sill 0.93 No 7.5 16 23.5 7
DS7 Deen Masford Bridge Bridge Sill 1.54 No 8.25 15 23.25 8
KR3 Kings River Mullins Weir Weir 0.9 Yes 15 8 23 9
N1 Nore Thomastown Weir Weir 2.3 No 10 12 22 10
N4 Nore Bretts Weir Weir 1.2 Yes 10 10 20 11

LA1 Little Arrigle U/S Goatsbridge Weir 1.25 Yes 5 15 20 12
DS4 Killeen Ormonde Bridge Weir/Bridge Sill 2.65 No 2.5 17 19.5 13
DS2a Dinan New Bridge Coan Bridge Sill 1.72 Yes 4.5 15 19.5 14
DS2b Dinan New Bridge Coan Bridge Sill 1.72 No 1.5 17 18.5 15
G1 Goul Loughmans Weir Weir 0.95 No 6.75 9 15.75 16
G2 Goul U/S Aghmacart Bridge Irrigation Weir 0.9 No 5.25 10 15.25 17
A1 Arrigal Ballyduff Weir 1.2 Yes 7 8 15 18

DS5 Killeen Doonane Bridge Bridge Sill 0.78 No 2.5 11 13.5 19
DS8 Clogh Clogh Bridge Bridge Sill 0.5 No 2.5 8 10.5 20
N5 Nore Ballyraggert Weir N/A No 0 3 3 21

DS6 Deen Drumgoole Weir Weir N/A No 0 2 2 22
N2 Nore Mount Juliet Weir Weir N/A No 0 0 0 23  

 
Table 3 Prioritisation assessed on impact on habitat and species-lifestage passability only 
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Financial Evaluation of Mitigation Proposals 
 
Initial estimates of the costs of fish passage mitigation construction fall within an 
average range of €30,000 per project. (It should be noted that until precise 
evaluations are undertaken these estimates should be treated with caution. The 
costs of fish passes are frequently more expensive than first realised because of 
the need to carry out additional works at weirs, the decrepit state of which is often 
apparent once work has commenced). The quotes on average are made up of 
€5-10,000 for fish pass design and €10-40,000- construction costs. Savings in 
these costs are possible through; use of in-house design seams and through 
grouping the design and building of similar types of passes and engineering 
problems, so that they are designed and built, e.g. in groups of three or four. 
Costs may be better controlled by separating design and construction and by 
ensuring that construction works are guaranteed to take place in low flows and 
under optimum conditions. This covers the range of partial and full width rock 
ramps and river bed restoration and whether the pass is on the structure of the 
weir or by-passes it. The costs make no allowance for major structural repairs or 
modifications to the weirs or bridge sills. 
In the current survey of structures there was insufficient time for a full structural 
appraisal of weirs but it was apparent that some structures are in need of repair 
and/or had been subject to ad hoc piecemeal repairs. There are a number of 
weirs in a poor state of repair and might require restorative repairs if a pass was 
to be incorporated within it.  
There are a number of variables that need to be taken into account when 
assessing the return on investment of providing adequate fish passage as a 
means of a conservation tool, factors to be considered are: 
Generally as one moves upstream in a catchment or sub-catchment there is an 
ever diminishing return by way of habitat opened up for money spent. Creating or 
easing fish passage at a point downstream usually has the potential to benefit the 
whole catchment/sub catchment and the costs can be defrayed against the 
additional spawning and juvenile habitat opened up throughout the catchment. 
However, in the scenario covered by this study, in some instances multiple 
barriers exist further up the catchment or sub catchment. This means that the 
benefit/costs of work on these barriers may be markedly lower than the barriers 
to be mitigated lower down the catchment or sub-catchment or where a barrier/s 
does not exist above.  
 
The impact of multiple barriers on individual sub-catchments, relative to 
expenditure, has not been factored in this draft version and further analysis is 
required. 
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Cost Benefit Analysis 
*The cost benefit analysis discussed in this section is referenced to the 
spreadsheet ‘Mitigation Proposals and Cost Analysis’. 
 
It is usually applicable when assessing the cost benefits of fishery enhancement 
work in Ireland to use salmonids as the biological currency. This assessment will 
be no different, but it should be noted that the prioritisation process and the focus 
of this report has been referenced to all indigenous fish species and the 
associated benefits both ecologically and socially. 
Preliminary estimates suggest that the River Nore angling clubs and private 
game fisheries for salmon and trout hold significant economic values, whether 
measured in terms of direct net value retained by angling clubs or private fishery 
owners or measured as secondary expenditures made by tourist anglers within 
the River Nore catchment. In addition to their contributions to the freshwater 
game fisheries, River Nore salmon stocks contribute (or will contribute again 
once the conservation limit is exceeded) to historical commercial fisheries in the 
estuary and tidal waters. Specific estimates of the economic contribution to the 
snap net fisheries are not available at this time, but may be developed as part of 
the research. 
 
It is estimated that the outline cost of mitigation for 22 sites is €585,000 
(Thomastown and Bennetsbridge weir have not been factored into this figure).  
 
It is assessed that mitigation of barriers will provide an increase in the production 
of salmon smolts relative to the current production capacity in the catchment. 
This will be achieved by: 

• providing access for adults into areas with no or very limited access,  
• reducing mortalities, injuries and delays at barriers for both adults and 

juveniles,  
• reducing exploitation by predators and illegal fishing,  
• increasing spawning and nursery habitat by reducing ponding of river 

channel 
 
It is estimated that an extra 20,500 smolts may be produced by mitigation. 
Obviously this is dependent on the number of adult salmon entering the system 
though it is envisaged with catch and release currently in operation on the rod 
fishery, a ban on snap net fishing in the tidal waters and a permanent ban on drift 
net fishing, that an ‘extra’ number of salmon should be present in the catchment 
over the next few years. 
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For the purpose of this discussion it has been estimated that 10% of the 20,500 
smolts will return as adults providing 2050 adult salmon. Exploitation of these fish 
has only been calculated for the rod fishery at an exploitation rate of 15% 
denoting that 308 fish will be caught by anglers. Projected revenue is calculated 
using the 2003 INDECON report valuing a rod caught salmon at €423. This gives 
possible annual revenue from this stock component of €130,073. This indicates 
that the investment of €585,000 could effectively be recouped within five years 
relative to generated revenue. 
 
It may be decided that some of the barrier mitigation projects should incorporate 
a fish counter. Additional costs will be incurred with the provision of fish counters 
and these can be as high as €200 000 if sophisticated equipment and designs 
are used. Incorporation of a counter into some of the passes would be highly 
beneficial in providing information on the number of salmonids, (and possibly 
other species depending on the technology) entering the system and will provide 
essential management information and a reflection of the efficiency of fish 
passage over a range of flows.  
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Prioritisation of Migration Barriers: Mitigation Proposals and Cost Analysis
Site Code River Name Site Name Barrier Type Headloss Outline Mitigation Proposal Outline Cost Smolts Adult Eploitation Projected 

Cost Factor Produced Returns Revenue
LA1 Little Arrigle U/S Goatsbridge Weir 1.25 Re-instate Channel and Casaded/Dispersal Bottom Ramp 25000 6 600 60 9 3807
A1 Arrigal Ballyduff Weir 1.2 Upgrade Downstream Passage Facilities 10000 6 500 50 8 3173
G1 Goul Loughmans Weir Weir 0.95 ull Width Cascaded Ramp and Upgrade D/S Passage Facilitie 25000 6 1000 100 15 6345
G2 Goul U/S Aghmacart Bridge Irrigation Weir 0.9 Full Width Cascaded/Dispersal Bottom Ramp 25000 6 400 40 6 2538

DS1 Dinan Metal Bridge Bridge Sill 0.93 Partial Width Rock Ramp and Restructuring of Channel D/S 35000 3 1000 100 15 6345
DS2a Dinan New Bridge Coan Bridge Sill 1.72 Partial Width Rock Ramp and Restructuring of Channel D/S 40000 3 500 50 8 3173
DS2b Dinan New Bridge Coan Bridge Sill 1.72 Full Width Cascaded/Dispersal Bottom Ramp 20000 6 100 10 2 635
DS3a Deen Castlecomer Weir 0.89 Removal and River Bed Restructure 40000 3 1000 100 15 6345
DS3b Deen Castlecomer BR Bridge Sill 1.36 Partial Width Rock Ramp 25000 6 N/A N/A N/A N/A
DS4 Killeen Ormonde Bridge Weir/Bridge Sill 2.65 By-pass Channel 25000 6 500 50 8 3173
DS5 Killeen Doonane Bridge Bridge Sill 0.78 Partial Width Rock Ramp 20000 6 N/A N/A N/A N/A
DS6 Deen Drumgoole Weir Weir N/A Removal and River Bed Restructure 15000 6 N/A N/A N/A N/A
DS7 Deen Masford Bridge Bridge Sill 1.54 Partial width Rock Ramp 30000 3 1000 100 15 6345
DS8 Clogh Clogh Bridge Bridge Sill 0.5 Full Width Cascaded/Dispersal Bottom Ramp 15000 6 N/A N/A N/A N/A
D1 Delour The Basin Weir 2.51 By-pass Channel or Removal and River Bed Restructure 50,000 3 3000 300 45 19035

KR1 Kings River Bradleys Weir Weir 1.3 Removal and River Bed Restructure 35000 3 2000 200 30 12690
KR2 Kings River Hutchinsons Weir Weir 1.12 Partial Width Rock Ramp 25000 6 2000 200 30 12690
KR3 Kings River Mullins Weir Weir 0.9 Upgrade Pool Pass 15000 6 2000 200 30 12690
N1 Nore Thomastown Weir Weir TBC Requires Further Review TBC 3 (est) 0 0 0
N2 Nore Mount Juliet Weir Weir N/A Removal and River Bed Restructure 20000 6 500 50 8 3173
N3 Nore Bennetsbridge Weir Weir TBC Requires Further Review TBC 3 (est) 0 0 0
N4 Nore Bretts Weir Weir 1.2 Partial Width Rock Ramp 20000 6 N/A N/A N/A N/A
N5 Nore Ballyraggert Freestone Weir TBC Removal and River Bed Restructure 20000 6 400 40 6 2538
N6 Nore Castletown Weir Weir 1.89 Partial Width Rock Ramp and Upgrade D/S passage facilities 50000 3 4000 400 60 25380

Totals 585000 20500 2050 308 130073

Notes:
The cost evaluations make no provision for any additional work to be undertaken on structures such as repairs or restoration of weirs or bridge sills.

The Cost Factor for mitigation was categorised into the following 2 categories for ranking.
3 points High Cost Mitigation – project expenditure would exceed €25k
6 points Low Cost Mitigation – project expenditure would be up to €25k

Smolts produced (post mitigation) has been derived from the 1993 O'Grady report and professional assessment of habitat quality and quantity above barriers.
It should be noted that the smolt production values are very conservative in their interpretation

Adult returns have been assessed as 10% of the smolts produced
Exploitation by rod and line has been assessed as 15% given that mixed methods are employed in most fisheries on the Nore
Value of a rod caught salmon has been set at €423 as assessed by the INDECON report 2003
There has been no value attached to the commercial exploitation of salmon by the snap nets. This will require further research on exloitation rates by snap nets on standing stock  
 
 
Table 4: Estimated expenditure on mitigation relative to projected post project revenue
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Sources of Finance 
The mitigation proposals highlighted in the report have implications and benefits 
wider than just the ecological parameters. In particular there are specific potential 
benefits to riparian owners and angling clubs through changes in fishery values 
and more general benefits for the public good that are related to perception, 
environmental goals and tourism/recreation. 
Moral arguments can be elaborated that those who manage or own the barriers 
impacting on the indigenous fish populations should bear the cost of restoration. 
However, the causative activities took place many years ago and it would be 
extremely difficult to identify who, if anyone is now ultimately responsible for such 
costs. Identifying responsible parties may also be negative in reference to fund 
raising and project realisation. A project of this nature dictates that opportunities 
will arise for local businesses and industry to participate in community and 
environmental promotional aspects and local communities and interested groups 
to support and perhaps give volunteer time to certain aspects of project 
implementation. There are also the legal obligations of such bodies as the 
National Roads Authority (NRA), Laois and Kilkenny County Councils, Office of 
Public Works (OPW), Southern Regional Fisheries Board (SRFB) and the 
Department of Communications, Marine and Natural Resources (DCMNR).  
Given the duties of the statutory authorities in respect of adequate fish passage 
for migratory salmonids and species protected under the habitats directive and 
their obligations to protect biodiversity under both national and international 
legislation it could be argued that they should fund all of this work. However, such 
a proposal is neither realistic, nor does it stand scrutiny. The potential 
beneficiaries of a barrier mitigation scheme should also play their part in funding 
it and, whilst the statutory authorities should play the key and leading role as the 
competent bodies, more effective use of funds is likely to result from the wise use 
of a combination of public and private funding. This also has the advantage of 
giving local interests and communities a stake and strong involvement in any 
scheme. It also engenders commitment and a right to have a say in the direction 
any scheme. However, it is essential that detailed research is undertaken with 
the statutory authorities to produce a comprehensive proposal with sound 
financial estimations before seeking the necessary mixture of public and private 
funds. 
Once the scheme is finalised, the most effective course of action for the overall 
management of the scheme and fund raising may best be done through the 
creation of a corporate body or trust concerned primarily with the project. Such a 
body devoted to the sole objectives of the scheme is likely to be more effective at 
fund raising than a public body. 
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A number of possible sources of funding for parts or components of any project 
can be identified and these need to be related to appropriate goals that could be 
achieved by the fund donor through participation in a scheme. Some suggestions 
are listed below in no particular order. 
Government Conservation Stamp: it is envisaged that the conservation 
stamp/levy on the fishing licence will be used to fund habitat restoration projects 
by both statutory and non-statutory organisations in areas where the Atlantic 
salmon component is failing to meet the prescribed conservation limit. 
Interreg IV funding: this round of funding has to involve a multi-regional 
approach and involve combined statutory and non-statutory involvement. This 
source of funding has historically proven very beneficial in fisheries based habitat 
enhancement and education based projects.  
Local businesses and industry: site specific to their locality, e.g. sponsorship of 
a single fish pass close to their premises or to emphasise any connection with 
the river. 
Major national or international corporations: wider environmental and 
promotional goals not tied to specific places or structures. 
Riparian boroughs and communities: local features and community projects  
Education and research grants: relevant parts of the project may be modified 
to have appropriate research and educational components. 
Government grant-in-aid: depends upon the degree of public good, 
Government financial policies and whether a particular aspect of a scheme can 
only be appropriately funded in this way. 
Office of Public Works funding: related to general environmental benefits and 
on-going water resource, water quality and flood defence works. 
Laois and Kilkenny County Councils: promotional aspects, long-term 
environmental gains, securing a sustainable water resource for future use. 
The Salmon and Trout Association and Atlantic Salmon Trust: for associated 
small generic studies. 
Public subscription: sponsorship or adoption of individual fish passes. 
Charitable activities: 
Other major water users: such as hydropower developers and existing power 
generators. 
Riparian owners and angling clubs: through fundraising or direct subscription. 
It is likely that funding will not be possible from all of these sources, but it is quite 
probable that the funding for a restoration scheme of this magnitude can only be 
derived from a mixture of sources such as listed above. This is in many ways fair 
and appropriate but it means that the process of fund raising is a continuous 
struggle in order to meet the requirements of each successive project. 
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Recommendations and Implementation 
 
The prioritisation list for the barriers on the Nore catchment is not a definitive 
order for which mitigation projects should be planned and addressed, it is a 
guidance document identifying sites requiring mitigation and ranking high for 
either species impact, extent of barrier, habitat or some combination of these 
conditions. The data upon which the prioritisations are based is generally reliable 
with the exception of the upstream habitat quantity and quality values for those 
sites lacking on the ground habitat surveys and relying on habitat estimates using 
topographic and ordnance and survey maps.  
 
It is important in the context of fish migration to discuss the nature of the word 
accessible, for it implies that access is possible, what it does not concede is how 
often is access possible, and what species and life-stage have access to specific 
sections of the catchment. 
 
There is a necessity to set standards of accessibility for a range of species and 
life-stages through a range of flow rates for fish passes and to evaluate passage 
at barriers by a set nomenclature. It has not been possible to attain a workable 
solution to these problems in the context of this report but it would be desirable to 
develop a standardised approach to catchment accessibility and define the 
parameters of acceptable passage requirements for all indigenous fish species. 
 
The habitat quality and quantity is a major factor in the prioritisation process but 
given the time restrictions involved in the formation of the report and access 
requirements for stream habitat surveys these values should not be classed as 
absolute. Full-scale habitat surveys are recommended for those sites ranking 
high on the prioritisation list and site prioritisations relying only on topographic 
map estimates of habitat quantity. 
 
It is a strong requirement of the final prioritisation process to undertake a number 
of electrofishing surveys in the catchment to determine the status of fish stocks 
above and below the identified barriers. 
  
The list of sites generated by this report is by no means exhaustive and there are 
ultimately other sites in the River Nore catchment other than the twenty four sites 
listed that may be identified and considered for mitigation. 
 
While the opportunity for mitigation will strongly influence the order of 
remediation, the cost is also a major factor and the cost and effort will vary 
greatly from site to site.  
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A number of the surveyed sites will undoubtedly present more opportunities for 
mitigation than sites requiring large complex structures or full restructuring of a 
main channel. The site summaries for each of the sites in the project area 
indicate whether the site fish passage problems are likely to be addressed by 
moderate or extensive modifications.  
 
A final consideration is that the status of the weir or bridge sill is rarely static; they 
respond to catchment and river processes which can alter their function over time 
and changes may be especially drastic after flood events. Thus, site status and 
the prioritisation lists will need to be periodically updated to reflect both site 
changes over time and to reflect success or failure on completed mitigation 
projects. Reassessment of sites every 5 years or after a significant flood event 
should capture site changes over time and maintain an up-to-date database of 
fish passage site status. 
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Prioritisation of Migration Barrier Sites: Habitat Impact
Site Code River Name Site Name NGR Barrier Type Headloss Fish Pass Habitat Habitat Habitat Total Ranking

U/S of Barrier Quantity Quality Hab Score
KR1 Kings River Bradleys Weir S511436 Weir 1.3 No 60000+ 20 0.75 15 1
KR2 Kings River Hutchinsons Weir S497435 Weir 1.12 No 58500 20 0.75 15 2
KR3 Kings River Mullins Weir S494437 Weir 0.9 Yes 58000 20 0.75 15 3
D1 Delour The Basin S307920 Weir 2.51 Yes 25000 11 1 11 4
N1 Nore Thomastown Weir S584415 Weir 2.3 No 60000+ 20 0.5 10 5
N3 Nore Bennetsbridge Weir S553492 Weir 2.3 (est) No 60000+ 20 0.5 10 6
N4 Nore Bretts Weir S531547 Weir 1.2 Yes 60000+ 20 0.5 10 7
N6 Nore Castletown Weir S341922 Weir 1.89 Yes 64000 20 0.5 10 8

DS3a Deen Castlecomer Weir S536730 Weir 0.89 No 32000 13 0.75 9.75 9
DS3b Deen Castlecomer BR S536730 Bridge Sill 1.36 No 32000 13 0.75 9.75 10
DS7 Deen Masford Bridge S557774 Bridge Sill 1.54 No 26500 11 0.75 8.25 11
DS1 Dinan Metal Bridge S558692 Bridge Sill 0.93 No 23500 10 0.75 7.5 12
A1 Arrigal Ballyduff S608372 Weir 1.2 Yes 15000+ 7 1 7 13
G1 Goul Loughmans Weir S356770 Weir 0.95 No 20000 9 0.75 6.75 14
G2 Goul U/S Aghmacart Bridge S330739 Irrigation Weir 0.9 No 15000 7 0.75 5.25 15
LA1 Little Arrigle U/S Goatsbridge S560395 Weir 1.25 Yes 11000 5 1 5 16

DS2a Dinan New Bridge Coan S595702 Bridge Sill 1.72 Yes 13500 6 0.75 4.5 17
DS4 Killeen Ormonde Bridge S588775 Weir/Bridge Sill 2.65 No 11000 5 0.5 2.5 18
DS5 Killeen Doonane Bridge S573778 Bridge Sill 0.78 No 12000 5 0.5 2.5 19
DS8 Clogh Clogh Bridge S566791 Bridge Sill 0.5 No 10000 5 0.5 2.5 20
DS2b Dinan New Bridge Coan S595702 Bridge Sill 1.72 No 5000 3 0.5 1.5 21
DS6 Deen Drumgoole Weir S535717 Weir N/A No N/A N/A N/A 0 22
N2 Nore Mount Juliet Weir S561418 Weir N/A No N/A N/A N/A 0 23
N5 Nore Ballyraggert S444709 Weir N/A No N/A N/A N/A 0 24

Habitat quantity: 
(Hab u/s of Barrier) The linear fluvial habitat quantity above each barrier determined in units of meters.  
Score:
1 point for each 2500m length (example: 1 point for 0-2500’; 2 points for 2,500-5000’; 3 points for 5,000 to 7500’; 
4 points for 7,500’ to 10,000; and so on). Maximum score = 20 points.
All measurements are in metres unless otherwise stated

Habitat quality: For each river, a “multiplier” of quality was assigned after reviewing CFB, EPA, Parks and Wildlife reports and field visits. 
The habitat quality score was assigned relative to other rivers and sub-catchments on the Nore catchment
Score:

1 Excellent
0.75 Good
0.5 Fair

0.25 Poor
See report section prioritisation for full details

Note: When assessing the 'Habitat Quality Multiplier' for Thomastown, Bennets Bridge, Brett's and Castletown Weirs' the value of 0.5 was given
to reflect the overall quality of the River Nore catchment and weight the prioritisation of barriers on sub-catchments with currently better 
water and habitat qualities

 
Table 5 Habitat Impact Assessment 
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Prioritisation Of  Migration Barriers: Structural Condition 
Site Code River Name Site Name NGR Type of Barrier Headloss (m) Condition Urgent Repair Required

LA1 Little Arrigle U/S Goatsbridge S560395 Weir 1.25 Poor Yes
A1 Arrigal Ballyduff S608372 Weir 1.2 Good No
G1 Goul Loughmans Weir S356770 Weir 0.95 Good No
G2 Goul U/S Aghmacart Bridge S330739 Irrigation Weir 0.9 Good No

DS1 Dinan Metal Bridge S558692 Bridge Sill 0.93 Partial Deterioration Yes
DS2a Dinan New Bridge Coan S595702 Bridge Sill 1.72 Good No
DS2b Dinan New Bridge Coan S595702 Bridge Sill 1.72 Good No
DS3a Deen Castlecomer Weir S536730 Weir 0.89 Partial Deterioration No
DS3b Deen Castlecomer BR S536730 Bridge Sill 1.36 Good No
DS4 Killeen Ormonde Bridge S588775 Weir/Bridge Sill 2.65 Good No
DS5 Killeen Doonane Bridge S573778 Bridge Sill 0.78 Partial Deterioration Yes
DS6 Deen Drumgoole Weir S535717 Weir N/A Breeched No
DS7 Deen Masford Bridge S557774 Bridge Sill 1.54 Good No
DS8 Clogh Clogh Bridge S566791 Bridge Sill 0.5 Partial Deterioration No
D1 Delour The Basin S307920 Weir 2.51 Good No

KR1 Kings River Bradleys Weir S511436 Weir 1.3 Poor Yes
KR2 Kings River Hutchinsons Weir S497435 Weir 1.12 Poor Yes
KR3 Kings River Mullins Weir S494437 Weir 0.9 Partial Deterioration No
N1 Nore Thomastown Weir S584415 Weir 2.3 Partial Deterioration Yes
N2 Nore Mount Juliet Weir S561418 Weir N/A Breeched No
N3 Nore Bennetsbridge Weir S553492 Weir TBC Good No
N4 Nore Bretts Weir S531547 Weir 1.2 Good No
N5 Nore Ballyraggert S444709 Weir N/A Poor No
N6 Nore Castletown Weir S341922 Weir 1.89 Partial Deterioration No  

 
Table 6 Structural Condition  
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Prioritisation of Migration Barriers: Species and Lifestage Passability
Site Code River Name Site Name Barrier Type Headloss Fish Pass Adult Juvenile Juvenile Adult Juvenile Juvenile Lamprey Sp. Total Ranking

Pass Salmon Salmon U/S Salmon D/S Trout Trout U/S Trout D/S
N5 Nore Castletown Weir Weir 1.89 Yes 2 3 3 2 3 3 3 19 1
D1 Delour The Basin Weir 2.51 Yes 2 3 2 3 3 2 3 18 2

DS2b Dinan New Bridge Coan Bridge Sill 1.72 No 3 3 1 3 3 1 3 17 3
DS4 Killeen Ormonde Bridge Weir/Bridge Sill 2.65 No 3 3 1 3 3 1 3 17 4
DS1 Dinan Metal Bridge Bridge Sill 0.93 No 2 3 1 3 3 1 3 16 5
LA1 Little Arrigle U/S Goatsbridge Weir 1.25 Yes 2 3 1 2 3 1 3 15 6

DS2a Dinan New Bridge Coan Bridge Sill 1.72 Yes 2 3 1 2 3 1 3 15 7
DS3a Deen Castlecomer Weir Weir 0.89 No 2 3 1 2 3 1 3 15 8
DS7 Deen Masford Bridge Bridge Sill 1.54 No 2 3 1 2 3 1 3 15 9
KR1 Kings River Bradleys Weir Weir 1.3 No 2 3 0 3 3 0 3 14 10
N3 Nore Bennetsbridge Weir Weir 2.3(est) No 1 3 1 2 3 1 3 14 11
N1 Nore Thomastown Weir Weir 2.3 No 1 3 0 2 3 0 3 12 12

DS5 Killeen Doonane Bridge Bridge Sill 0.78 No 1 2 1 1 2 1 3 11 13
G2 Goul U/S Aghmacart Bridge Irrigation Weir 0.9 No 1 2 1 1 2 1 2 10 14

DS3b Deen Castlecomer BR Bridge Sill 1.36 No 1 2 1 1 2 1 2 10 15
KR2 Kings River Hutchinsons Weir Weir 1.12 No 2 2 0 2 2 0 2 10 16
N4 Nore Bretts Weir Weir 1.2 Yes 1 2 1 1 2 1 2 10 17
G1 Goul Loughmans Weir Weir 0.95 No 1 2 0 1 2 0 3 9 18
A1 Arrigal Ballyduff Weir 1.2 Yes 0 1 2 0 1 2 2 8 19

DS8 Clogh Clogh Bridge Bridge Sill 0.5 No 1 2 0 1 2 0 2 8 20
KR3 Kings River Mullins Weir Weir 0.9 Yes 1 2 0 1 2 0 2 8 21
N4 Nore Ballyraggert Weir N/A No 0 1 0 0 1 0 1 3 22

DS6 Deen Drumgoole Weir Weir N/A No 0 1 0 0 1 0 0 2 23
N2 Nore Mount Juliet Weir Weir N/A No 0 0 0 0 0 0 0 0 24

Species/Life-stage Passability - .
The passability of anadromous and resident salmonids and Lamprey Sp. were scored for adults and juveniles (not lamprey) 
migrating upstream and juveniles migrating downstream (not lamprey).
 7 species/life-stages were assessed based on the following 4 categories. The maximum score possible is 21 for this variable
(0)The barrier has been breeched or is passable for the species/life-stage
(1) Fish passage is limited under certain flow conditions for the species/life-stage
(2)Fish passage is limited under most flow conditions for the species/life-stage
(3) Fish passage is limited under all flow conditions

Headloss measurements in meters
D/S Downstream
U/S Upstream  
 
Table 7 Species and Life-stage Passability Ratings 
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Prioritisation of Barriers: Ponding of River Channel
Site Code River Name Site Name NGR Barrier Type Headloss Length of Ponding Prioritisation Ranking

Score
N3 Nore Bennetsbridge Weir S553492 Weir TBC 2000 10 1
D1 Delour The Basin S307920 Weir 2.51 1500 7 2
N1 Nore Thomastown Weir S584415 Weir 2.3 1500 7 3
N6 Nore Castletown Weir S341922 Weir 1.89 1500 7 4

DS3a Deen Castlecomer Weir S536730 Weir 0.89 1000+ 5 5
N2 Nore Mount Juliet Weir S561418 Weir N/A 700 3 6
N4 Nore Bretts Weir S531547 Weir 1.2 700 3 7
N5 Nore Ballyraggert S444709 Weir N/A 500 2 8

LA1 Little Arrigle U/S Goatsbridge S560395 Weir 1.25 500 2 9
G1 Goul Loughmans Weir S356770 Weir 0.95 500 2 10
G2 Goul U/S Aghmacart Brid S330739 Irrigation Weir 0.9 500 2 11

KR1 Kings River Bradleys Weir S511436 Weir 1.3 500 2 12
KR2 Kings River Hutchinsons Weir S497435 Weir 1.12 200 1 13
KR3 Kings River Mullins Weir S494437 Weir 0.9 200 1 14
A1 Arrigal Ballyduff S608372 Weir 1.2 0 0 15

DS1 Dinan Metal Bridge S558692 Bridge Sill 0.93 0 0 16
DS2a Dinan New Bridge Coan S595702 Bridge Sill 1.72 0 0 17
DS2b Dinan New Bridge Coan S595702 Bridge Sill 1.72 0 0 18
DS3b Deen Castlecomer BR S536730 Bridge Sill 1.36 0 0 19
DS4 Killeen Ormonde Bridge S588775 Weir/Bridge Sill 2.65 0 0 20
DS5 Killeen Doonane Bridge S573778 Bridge Sill 0.78 0 0 21
DS6 Deen Drumgoole Weir S535717 Weir N/A 0 0 22
DS7 Deen Masford Bridge S557774 Bridge Sill 1.54 0 0 23
DS8 Clogh Clogh Bridge S566791 Bridge Sill 0.5 0 0 24

Notes:
Loss of riffle-pool-glide configuration habitat through channel ponding: 
For each barrier a score is assigned to gauge the impact of loss of upstream habitat by channel ponding. 
Starting at 200m assign 1 point for 200m to 400m, 2 points for 400m to 600m, 3 points for 600 to 800, .
4 points for 800 to 1000 and so on
Maximum score is 10 points  
 
 
Table 8 Assessment of Channel Ponding 
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