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River Boyne Water Quality Management Plan

1. Introduction

1.1 Background

Systematic management of water resources is necessary to ensure the required balance between
development pressures and the safeguarding of the natural and built environment for future
generations.

The Local Government (Water Pollution) Acts, 1977 - 90 and subsequent regulations provide for the
control of water pollution by means of a licensing system for all trade effluent and domestic effluents
over 5m3 in 24 hours and allows for the development of Water Quality Management Plans on a river
catchment basis.

Under Section 15 of the 1977 Act, prOVISIOn is made for the preparation of Water Quality
'-" Management Plans to provide an essential tool to assist policy makers in the management of water

bodies. The plan takes account of present and potential future beneficial uses and sets water quality
objectives to meet and sustain these demands. Key elements of the plan include:-

• An understanding ofthe river system and it's water resources

• The present water quality status

• Existing land use and management issues arising

• Water quality objectives and associated standards and criteria

• Future water quality management issues and their integration into a coherent overall plan

1--'"

I
I
I
I

I
I

)

The publication by the Minister for the Environment of the document 'Managing Ireland's Rivers and
Lakes - "A Catchment Based Strategy Against Eutrophication" in May, 1997 sets out national policy
for improvement in water quality in Ireland's Rivers and Lakes. It sets out interim standards for
Rivers and Lakes to be achieved at the latest by the year 2007.

The following principles underpin current National and E.U. Policy:-

• Concept ofsustainable development; Sustainable development is development that meets the
needs ofthe present without compromising the ability offuture generations to meet their own
needs.

• Principle of precautionary action ; The reduction of risks to the environment by taking
avoiding action before any problem arises.

3/jg/cb/boyne/reports/6959a
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• Integration of environmental considerations; envisages a holistic environmental appraisal
of issues to produce integrated environmental management practices for positive
environmental benefit

• "Polluter Pays" Principle; requires that the cost of preventing and repairing environmental
damage should be borne by the polluter.

The protection of the quality of water is.a vital part of this process, having regard to the conflicting
pressures of increased water demand on the one hand and the need to dispose of greater quantities of
waste on the other.

Historically, Ireland was spared the large scale pollution which was associated with the industrial
revolution in Britain and elsewhere. However, since the 1960's, considerable environmental pressures
on water resources have been experienced associated with:-

• Population growth and, in particular, increased urbanisation in Irish society

• Accelerated industrial growth with consequences for water consumption and effluent
discharge

• Increased agricultural production and changedfarming methods with pollution arising from
farmyard waste discharges associated with intensive husbandry, silage effluent discharges
and organic run-offfrom land due to increased spreading offarmyard slurries and artificial
fertilisers

• Economic growth and increased prosperity ,. resulting in increased consumption of water
resources in both domestic and general commercial use and the consequent increase in
effluent discharge

These forces have resulted in diminished water quality associated with localised point discharges and
general diffuse inputs. To offset these pressures, a systematic approach is required to water resources
management and conservation.

1.2 River Boyne Catchment - Overview

The catchment of the River Boyne extends to some 2694km2 in total (Ordnance Survey of Ireland ­
Rivers and their Catchment Basins - 1958). The catchment is shown in Fig. 1 and comprises the bulk
of Co. Meath, the southern part of Co. Louth (Mattock Catchment), an area in the south-east of Co.
Cavan (Lough Ramor catchment), the eastern area of Co. Westmeath (River DeeI catchment), an area
in the north-west of Co. Kildare where the River Boyne has its source and a small area of Co. Offaly
including Edenderry, Rhode and the Yellow River catchment.

The principal towns in the catchment are Trim, Navan and Kells in Co. Meath, Virginia and
Bailieboro in Co. Cavan, Kinnegad in Co. Westmeath, Edenderry in Co. Offaly and Drogheda in
Louth at the head of the Boyne estuary. The main channel is some 113km long from its source near
Newbury Hall in Co. Kildare to its outlet to the Irish Sea at Momington, east of Drogheda. The
elevation of the source is approximately 140m 0.0., giving the average main channel gradient as
1.24m per kilometre.

2
3/jg/cb/boyne/reports/6959a
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River Boyne Water Quality Management Plan

The catchment of the River Boyne, therefore, is relatively flat and primarily pasture. Water quality
trends indicate a diminished standard over the last 20-25 years based on EPA biological sampling
(formerly an Foras Forbortha) - ERU.

The river network to which the plan relates is illustrated in Fig. 1 and comprises the main Boyne
channel and the significant tributaries which are covered by the E.P.A. monitoring programme. It
refers to the freshwater river system upstream of the tidal estuary at Drogheda (Obelisk Bridge).
From its source in Co. Kildare, the main channel flows westwards towards Edenderry in Co. Offaly
and then in a north-westerly direction towards Rahan, where it enters Co. Meath. It flows in a north­
east direction towards Trim, intercepting the Longwood Blackwater, the Yellow River, the Kinnegad
River, the River Deel, Stonyford and Athboy tributaries.

3
3/jg/cblboynelreports/6959a
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Fi~. 1 : River B~yne Catchment and RiverSvstem
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Continuing north-east to Navan, the river is joined by a major tributary, the Kells Blackwater, before
continuing in a generally easterly direction to Slane and Drogheda. The Kells Blackwater is the
largest tributary of the River Boyne rising in Co. Cavan north of Bailieboro and flowing south to
Virginia and Lough Ramor and then in a south-easterly direction via Kells to join the main river
downstream ofNavan. In the context of a Water Quality Management Plan for the RiverBoyne, the
following aspects of the River and it's catchment require consideration:-

• The Office of Public Works (OPW) carried out an arterial drainage scheme on the River
Boyne between the late 1960 's and the early 1980 's and continue to provide maintenance
upkeep ofthe channel

• The main channel of the River Boyne is a designated salmonid water under the European
Communities (Quality ofSalmonid Waters) Regulations, 1988 (S.l 293/1988)

• The River Boyne is an important source of potable water requiring compliance with the
European Communities (Quality ofSurface Water Intended for the Abstraction of Drinking

'-" Water) Regulations. 1989 (S.l No.294/1989)

1.3 Water Quality Management Plan - Objectives

The main objectives of the Water Quality Management Plan for the Boyne Catchment are:-

• To protect water quality for abstraction as a primary beneficial use

• To protect and conserve water quality in the Boyne river system to protect fish life

• To conserve the natural habitats within the river system as far as possible and to conserve
visual amenity

• To maintain and develop the amenity potential of the River Boyne and it's tributaries for
recreation including water-based recreational use

• To provide for the disposal of effluents from existing and future development within the
required water quality parameters

1.4 Plan Development Methodology

The development of the Water Quality Management Plan requires the carrying out of a Study in the
context of the declared objectives and the development of draft proposals to form the basis of the plan
for adoption by the Local Authorities responsible for the catchment. In the preparation of the plan,
the following methodology was adopted:-

• Available basic data on water quality and quantity was collected and tabulated

• The available quality data was analysed and the characteristic elements which primarily
determine water quality in lakes and along the main river channels were selected

5
3/jglcblboyne/reports/6959a
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" The beneficial water uses (existing and future) to be protected within the catchment were
identified

" The desired river water quality considered necessary to support these various beneficial uses
was defined

" Assessments of the capacity of the river to receive effluent discharges within the desired
quality ranges were determined (assimilative capacity). This capacity is a measure of the
ability of the river to absorb waste without breaching the Water Quality Standards
appropriate to the specified uses

" Estimates ofexisting waste loads were compiled, with projections of future generated loads

" Consideration ofproposals for the treatment of existing and future waste discharges were
made and compared with the estimates ofassimilative capacity

" Those sections ofrivers and lakes presently overloaded by waste discharges were identified
Water quality trends in these sections were also examined and consideration was given to
how these areas might be rectified

" In relation to future development, criteria for laying down future effluent quality standards
were developed

• Inevitably, this process results in priorities for capital investment in both public and private
wastewater treatment facilities

The plan includes recommendations for actions to be implemented to achieve the stated objectives
over a reasonable timetable.

6
3/jglcblboyne/reports/6959a
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2. Boyne Catchment - Water Resources

2.1 River Boyne and It's Tributaries

Chapter I briefly described the Boyne river system and it's relationship to the administrative
boundaries as shown in Fig. 1. Approximately 54% of the catchment is in Co. Meath, 18% in Co.
Westmeath, 12% in Co. Cavan, 8% in Co. Kildare, 5% in Co. Offaly and 3% in Co. Louth.

The catchment is relatively flat, containing no mountains with a watershed the summits of which are
typically 250m 0.0. to 340m 0.0., the highest levels being in the north and north-east. The bulk of
the catchment is under 75m 0.0.

The two largest towns in the catchment are Orogheda on the Boyne estuary including the port and
Navan, which is by far the largest inland town in the catchment and is the administrative capital of
Co. Meath. Table 2.1 is a list of the 15 largest urban centres in the catchment.

TABLE 2.1 - BOYNE CATCHMENT TOWNS

Town County Population
1991 1996

RiverlTributary

.P~.?~.~~.~~ ~~.~~.~ .?~???~ ??:.~.~.~ ~?.Y.~~..~.~~.~~X ..
Navan Meath 11,706 Boyne··Trim..····..·..···· ··· ..······· ..r;Xeat"h··..······· ··4";'i"8S ··· ··..·· Boy·ne··..···· ..·..· · .

··Eden·de·rry······· ······ ..O'ffa'iy·....·······..· ··3·;7'42..·..····· ···..·· ···· ..·· ..·..· 3",'596··· ..Boyne..·..·..· ··..··..· ·..·..······· ··..·..
··Kei'is·..·..· iVieath········· ·'3-;5'39 · ········ K"eH;;;··siackwater·..··..·..·· .. ··.. ·· ..·..·..·..·..
··Baii"ieboro·..······ ·· ··Cav~n· ····· · ..·j·;5"so· ······ ···· ··K'eHs·;-I3·i~·ckwater ..··· ··· ··· ··..···..

::g~~~~:~~:~~!!:~:::::::::::: ::~.~~~~::::::::::::::: :::~:?jr:::::::::::::::::::: :::::::::::::::::::::~~~~~::: ::~:~~:~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Athboy Meath 1,083 Athboy River

:yj~~:(~:(~:::::::::::::::::::::::: ::¢.~y.~:~::::::::::::::: ::!?~::::::::::::::::::::::::: :::::::::::::::::::::::::::::::: ::~~:~~~::~~!?:?~::::::::::::::::::::::::::::::::::::::::::
Rochfortbridge Westmeath 721 Castlejordan..S·iane..···········..·..··· ..·..·..· ..iVieatii····..···· ..· 6·99 ·..·· ·· ·· Boy·r.e..····.. ······ ······ ·..· · · ·..··

··Rho·de· ····..·..·· ···· ··O'ffa'iy···..·.. ··· ..·· ··5·00 · ·..·.. ··..· · ·Veii"o~·Ri:;er ······ · ·..·· ..·..·· ..

::~~~~:(?:::::::::::::::::::::::::: ::~:~~~:~::::::::::::::: ::~~~::::::::::::::::::::::::: :::::::::::::::::::::::::::::::: ::~~:~~~~~~:~~T~~~~:~:?~:~>.::::::::::::::::::::
Kinnegad Westmeath 415 Kinnegad

"K:;i'~~aii""'"'''''''''''''''''' ··Westm·eat·ii·.. ·· ..3·66..··..·..··· ·· · Rl've·rstowri·· ·..······..······ ···..·..· ·· ..·
··coHo·n··..··· ..· ·..· ··..· ·'Louth..·.. ·· ..·· · ·"3'3·5·· ····· ······ "rvi"atto~'k''''''''''''''''''''''''''''''''''''''''''''''''''''''

The sub-catchments of the main tributaries of the River Boyne system are summarised in Table 2.2.
The most significant tributary is the Kells Blackwater, which is equivalent to over one quarter of the
total catchment including the area of Co. Cavan and a significant area of north Co. Meath. Other
significant sub-catchments are the Deel draining the bulk of the catchment in Co. Westmeath, the
Yellow River in Co. Offaly and the Longwood Blackwater draining part of Co. Kildare.

Associating the towns with the tributaries, the larger towns are on the main channel of the Boyne and
on the Kells Blackwater (Kells, Bailieboro and Virginia).

7
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River Boyne Water Quality Management Plan

TABLE 2.2 - BOYNE CATCHMENT TRIBUTARIES

River Catchment Area km2 % of Total

J

I
I
I
j
I

1

)>,:yp.~~~~~:~::r.~~:~::~~:~~~::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
··X·ihboy············································· ···i·S4j·············································· ··sj~..················································ .
··B·iac·k~ater·(Loiigw·oodf················· ··3":3".·4················································ ··f)·················································· .
··Boy·ceto~~:n········································ :.:~~~:~~::: .
··ca~i"iej·ord·an······································ ··9sjf················································ ·")·:6················································· .
..C"iady··....·····..·····..··..······.. ···....·········..·..····· ··s·"i:"s..·.. ···..···..···..···········..··..··············..··· ··2':0......······......···········..·..···..·········..··..······ .
··DeeT···············..·······..·················..····..· 2"86:5..······ ·······..······..·..·······..·····..········ .."i"o·..s.. ·· ..·..······..·············..·····..·············..· .
..kinne·gad··········..····..·····..····..·······..·········· ··8·0:j · ······..···········..········..·········..··· ·")·:0..·..·······..·..·········· ····················..··· .
··K"ii"ig·ht·s·bro·ok··..··· ..·····..·······..··..·..········· ..6·7":3..· ···· ··· ·..················..····..·..····· ..2':5 .
..Riv·ers·io~vn········ ..·· ..········.. ····....······....···· ··7"7j..·..···· ·..·..·..·.. ····........···············..···..· 2':9..·..·····..··..·.. ····· ····..·········..·..··..·······..·..
··siane· ········..······..··..···········..·..····..······ ··8·0·."5····· ..··········..··· ·..·················..···· )·:0··· ·············· ··· ..·..·····.. ·· ··..····· ···
··Ston·yford..·..·········· ··········.. ·· ....···.. ····..· .."i"78:5 ·..···.. ···..········....·········.. ···.. ···..····..··· ··6·:7.. ··..·····..·....········..·.. ··········.. ···..··....·..···..··
..Tro·m·m·on···..··..·..· ·········..·····..····· ····· ..2'9·.2· ·.. ···..·....······..·..·······..····· .. ·······.. ·· ..··· ..·LI"··..·..·..·..······..·..·..·..··· ....·..........·..···..·..···..
..y:ei·iow·..··....·········.. ··..··· ..·· ..···..··.. ··· ···..· ..7"sj·..·.. ·······..·········..······· ..·....·.. ·········..·· ..···· ··2":8··· ..·.. ·· .. ··· .. ······....·· .. ·········..··..············......

··ifLo·wer·c;jicii·~~nt"from ..·..······· .

Navan

..B"iac·k~at·er·(Keii"sy ....···..··........·....···..· ··7"35..··· ..·..···......·..·· ..·....··....······....·······..··.. ··..·2"75..····..·····..······..···....·......··············..··..···
- Moyna1tJ' (180)

··rvi"atto(j~ ..&..DevWii ·· ·..··..···.. ····· ..· ..8·6 ·..··· ·· ·..·· ········ ····..·..······· .")j .
··TotaT..·..· ·········.. ··· ..···.. ··..··· ···..····..·· ··6·7:·5o;~········ ·······..·..·..·· ·········· ..·· · .

2.2 Catchment Characteristics

The catchment area of the River Boyne consists of peatland in the upper regions changing to highly.
producti\'e agricultural land in the middle and lower reaches. The bedrock consists mainly of
carboniferous limestone of varying ages with lower carboniferous limestones in the south and west of
the catchment gradually varying to middle and upper carboniferous limestones in the north and east of

'-" the catchment. Areas of upper avonion shales and sandstones are located in the north-east of the
catchment, while areas of silurian rocks are present in the north of the catchment. A small area of old
red sandstone is present in the west of the catchment.

8
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River Boyne Water Quality Management Plan

2.3 Water Resources - Hydrometric Data

The island of Ireland is divided into 40 hydrometric areas for the purposes of collecting hydrometric
(River Flow) data. For this purpose, the River Boyne catchment is designated as hydrometric area 07.

River flow is recorded at locations throughout the catchment by the following agencies:-

II Office ofPublic Works (OPW)

II Environmental Protection Agency (EPA)

II Electricity Supply Board (ESB)

• Local Authorities

River flow data is essential for water resource management, flood flow management and pollution
contro!' Historical flow data over a significant period of record can be used to estimate the following
parameters of river flow:-

II Floodflows ofvarious return periods (likelihood ofoccurrence)

" Low flows expressed as minimum dry weather flow (DWF), usually defined as the flow below
which the river would not be expected to fall more than once in 50 years. More usually, the
95 percentile flow is used when setting pollution standards and assessing compliance. This is
defined as theflow at the location in the river which is exceeded 95% ofthe time

II .I1verage daily flow provides a measure of the total run-offfrom the catchment which can be
cross-referenced with rainfall and catchment characteristics in estimating total water
resources

The most accurate method of measuring channel flow is by constructing a specific control structure
(weir, sluice, etc.). However, in practice, flow is estimated from measurement of water level (water
depth) at a site which is converted to flow by reference to a suitable rating curve. The rating curve is
determined from an appropriate number of actual measurements of river flow for a range of flow
depths at the site. A good gauging station will have a consistent relationship between flow and water
depth.

Hydrometric gauging station sites in the River Boyne catchment are indicated in Map No.1 and
comprise two types of station. Automatic recorder stations provide a continuous record of water
level from which a continuous profile of river flow can be derived. Staff gauge stations, however, are
manually read intermittently and are generally used for spot checks on low flows and flood flows.

River flows presented in this Report are based on OPW records and EPA records for the Local
Authority sites. It would be a requirement for systematic water resource management that the number
of sites be significantly increased with automatic recorder facilities, particularly where significant
water abstractions or water discharges require to be assessed.

9
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River Boyne Water Quality Management Plan

Tables 2.3 and 2.4 summarise the available hydrometric gauging records within the Boyne
catchment. These records have significant limitations in terms of:-

• The coverage ofthe catchment

• The period ofrecord

• The extent ofrecords which are processed and available for use

A data management system is required by means of which the hydrometric data would be regularly
updated from the source agencies. Ultimately, this should be in digital fonn suitable for transfer
between the agency and local authority and regular update of the available record. Procedures in the
data management system for calculation of 95 percentile low flow and OWF automatically would
update these key parameters as the dataset is extended.

The dry weather flow (OWF) is taken as the minimum flow which might be expected to occur once in
50 years. This critical parameter is necessary for consideration of the safe yield for water supply
abstraction and also in considering threshold levels for toxic and dangerous substances. The 95
percentile flow is generally used in considering critical pollution thresholds and compliance with
water quality standards. 95 percentile and OWF flows are presented in Tables 2.3 and 2.4, based on
currently available data.

The Boyne arterial drainage scheme results in accelerated run-off from the catchment with reduced
flood storage. Therefore, the current run-otf regime is represented by post drainage data oniy.

10
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TABLE 2.3: HYDROMETRIC GAUGING STATIONS WITH AUTOMATIC RECORDERS

._----_ .. _.- ... --'- '---'
River Boyne Water Quality I\lanagement Plan

0701 Tremblestown 150

0702 Killyon 285 Deel OPW N683191 0.8 0.37 10109/59 1939-1995 1971-1992

0703 Castlerickard 179 Blackwater OPW N716489 0.44 0.1 10109/59 1953-1995

0704 Stramalt 256 Blackwater (Kells) OPW N630833 0.02 0.009 03/09175 1939-1995 1983-1993

0705 Trim 1282 Boyne OPW N801 569 3.02 1.05 11/09/59 1939-1995 1976-1993

0706 Fyanstown 179 Blackwater (Kells) OPW N790757 0.19 0.09 29/08175 1939-1995

0707 Boyne Aqueduct 432 Boyne OPW N692452 0.41 10109/59 1939-1995

0709 Navan Weir 1610 Boyne OPW N878667 2.5 0.99 28/07/52 1939-1995 1977-1994

0710 Liscarton 717 Blackwater (Kells) OPW N846689 1.23 0.33 9175,9176 1939-1995 1952-1992

0711 O'Daly Bridge 294 Blackwater (Kells) OPW N652805 0.4 0.03 29/08175 1940-1995 1956-1980

0712 Slane Castle 2408 Boyne OPW N949739 4.33 1.45 08/09176 1940-1995 1975-1994

0714 Garr Bridge 44 Yellow ESB N532369 0.13 0.10 03/07/62 1954-1995 1955-1977

0717 Rosehill Bridge 74 Moynalty CAVAN N720852 0.09 0.053 08/08177 1978-1995 1978-1981

0721 Drumree 3.9 Skane MEATH N943517 0.01 1978-1995 1978-1987

0723 Athboy 98 Athboy MEATH N717640 0.29 0.09 22/09176 1977-1995 1978-1981

0724 Clonymeath 17.7 Clonymeath MEATH N856490 0.01 1977-1995 1978-1983

0733 Virginia Hatchery 129 Blackwater (Kells) OPW N607875 0.06 01109/81 1980-1995 1980-1993

0737 Blackcastle Boyne OPW N874681

0739 Johnstown Bridge 110 Blackwater KILDARE N762400 0.24 0.06 1982-1995

0744 Ballivor 21.5 Ballivor MEATH N688537 0.01 0.004 1989-1995 1990-1994

0761 Drogheda Boyne Estuary OPW Tide Tide

0762 Mornington Boyne Estuary OPW 0153761 Tide Tide

0771 Skeagh 4.8 Skeagh Lough CAVAN H655 003 0.0003 15/09176

0772 Lough Bane Deel MEATH N556705

0773 Nadreegeel 13 Nadreegeel Lough CAVAN N554928 0.0 16/09176

0774 Lough Lene Deel WESTMEATH N495685

0781 Virginia Ramor Lough OPW N599872

( II
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(
TABLE 2.4: HYDROMETRIC GAUGING STATIONS WITH STAFF GAUGES

(
River Boyne Water Quality Management Plan

0715 Delvin WESTMEATH N620625

0716 Dunsany MEATH N908546

0718 Athlumney Boyne OPW

0719 Deerpark 13 Nadreegeel Lough CAVAN N589882 0.02 01/09/81

0720 Kells Blackwater (Kells) MEATH 0.5 0.11

0722 Kilmessan Skane MEATH N888573 0.029

0725 Moynalty Moynalty MEATH N733826 0.13 0.08 08/08/77

0726 Boyne Bridge Boyne OFFALY N633340 0.00 20/07/76

0728 Derrygreenagh Castlejordan OFFALY N477 390

0729 Tricrmore Athboy WESTMEATH N677 699 0.14 0.06

0730 Raharney Deel WESTMEATH N600531

0731 Rathwire Riverstown WESTMEATH N581 509 0.15 0.092 09/09/97

0732 Kinnegad 54 Kinnegad WESTMEATH N602452 0.11 0.10

0708 Earls Bridge 134 Stonyford MEATH N620625 0.34 0.16 1959

0734 Boyd's Bridge Mattock LOUTH 0017808 0.006 0.004

0735 Killinkere Blackwater (Kells) CAVAN N612936 0.05 01/09/81

0736 Rochfortbridge Castlejordan WESTMEATH N480408 0.03 0.015 08/09/76

0738 Trim Pumphollse Knightsbrook MEATH N804536 0.16 0.07

0740 Clongall Bridge Yellow OFFALY N592 374

0741 Bellinter Bridge Boyne MEATH N892635

0742 Longwood Blackwater MEATH N722452 0.36 0.09 22/09/76

0743 Drumbannon Blackwater CAVAN N677 978

0775 Lough Lene Outlet Deel WESTMEATH N530680

12
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River Boyne Water Quality Management Plan'

2.4 Rainfall

Daily rainfall data is available for various locations throughout the catchment. This information is
published for 30 year periods and at 10 year intervals by the Meteorological Service. Records for the
period 1951-1980 are tabulated in Appendix I and Isohyets of rainfall for the catchment are presented
in Map No.2.

Rainfall in the Boyne catchment varies from approximately 830mm in the central area of the
catchment (Trim, Navan and Drogheda) to approximately 1,1 OOmm per annum in the Bail ieboro area
of Cavan.

In carrying out a water resource balance assessment, allowance must be made for uptake of rainfall in
evaporaticn and transpiration. Estimates of evapotranspiration are also provided by the
Meteorological Service and vary according to weather conditions including sunlight. Typical values
of evapotranspiration loss for the catchment would be in the order of 400-450mm per annum.

Typical water resource balance calculations in the River Boyne catchment are summarised in Table ..."
2.5 based on data from the document "A Statistical Analysis of River flows" produced by the Water
Resources Section, Environmental Research Unit (now the EPA), for the Eastern Water Resource
Region.

TABLE 2.5 - BOYNE CATCHMENT WATER RESOURCES (O.P.W. GAUGING SITES)

Flow Gauge Site Catchment
Area

Average
Annual

Assumed
Evapo­
transpirat
ion

Estimated
Mean
Flow

Measured
Mean
Flow

Yirld

Ref. Location kmz Rainfall mm/yr m3
/ s m3/s I/s per kmz

(mm)

0705 Boyne at Trim 1282 913 420 20.04 20.07 15.7
"070"{' ··rvi"oyn·airy··at..··········· ··179······················ ··9·80..············ ··4·75 ··············· ..2"50················· ..i:9·s ············· .."i"6·..S·················

.................~!.'.~~.~.~?~~ .
0709 Boyne at Navan 1610 898 420 24.4 25.24 15.6

Weir..............................................................................................................................................................................................................................
0712 Boyne at Slane 2408 920 420 38.2 38.79 16.1

Castle
"071'7'" ··rvi"oyn·airy··at·..·········· ··74························ .."i"063············ ··4·50'·················· ..T:44················· ·T:s"3·..·············· ··io:-7·················

Rose Hill
..07ii···· ··Sk..an·e·at···················· ·j·..9······················· ··9·00·············· ··4·00"·················· ..0·:06················· ..0·..0·9················· ··i3·····················

Drumcree
··o·70·i···· ··T;:em"i;i"esto~·n··at··· ··150······················ ··9·S0·············· ··4·50'·················· ··i:3·8················· ··i:36"················ ··"j"s:-7·················

Tremblestown

This table demonstrates a consistent net yield from the Boyne catchment in the order of 161/s per km2

as average daily flow. Higher figures are indicated for the smaller Moynalty and Skane catchments as
would be expected, due to shorter times of concentration.

These figures give an overall estimate of the average water resources available in the catchment.
However, from a water use and water quality point of view, the low flow data (95 percentile and
DWF) are more significant.

13
3/jglcb/boynelreports/6959a

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:14:57:25



j

I,

River Boyne Water Quality Management Plan

2.5 Lakes

Lakes within a river system require particular attention in the context of water resources
management. By virtue of the storage which they provide, they have greater potential to meet water
abstraction requirements. At the same time, the long average residence time results in a complex eco­
system which is sensitive to environmental pressures such as organic pollution and nutrient
enrichment (phosphates and nitrates).

Table 2.6 is a list of lakes within the Boyne catchment. Table 2.7 summarises the lakes for which
detailed information is available on contributing catchment area, lake surface area, stored volume,
mean and maximum depth and water residence time. These parameters provide a basis for assessing
the lakes from the point of view of potential abstraction yield and likely impact of organic or nutrient
loadings.

The table indicates the more significant lakes as follows:-

• Lough Ramor in Co. Cavan

• Lough Lene in Co. Westmeath

• Lough Bane in Co. Westmeath (34%) and Co. Meath (67%)

• Nadre:!geel Laughs ill Co. Cavan

II Skeagh Lough in Co. Cavan

• Castle Lake in Co. Cavan

• Drumkeery Lake in Co. Cavan

• Lisgrea Lake in Co. Cavan

'-" The lakes provide a valuable angling resource, particularly for Co. Cavan with significant economic
gain in the local areas. The majority of the lakes provide good course angling, with the foregoing
lakes being the more notable. Significant lakes from a water abstraction point of view are Lough
Lene, Skeagh Lough, Nadreegeel Lough, Lough Acurry, Drumkeery Lough and Cuilcagh Lough.

Water quality data in lakes shows that, while generally satisfactory, the majority show evidence of
nutrient enrichment, leading to varying degrees of eutrophication. This involves excessive growth of
plants and planktonic algae. It causes fluctuation in dissolved oxygen (D.O.), pH and turbidity (water
clarity) and can render the water less suitable for abstraction, fish life and other beneficial uses.

14
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River Boyne Water Quality Management Plan

TABLE 2.6 - BOYNE CATCHMENT LAKES

Name Sub-Catchment County

Lough Bane River Deel WestmeathJMeath
"Co'ugh'"Le'~e""""""""""""""""""""" "Rrve~'beef""""""""""""""""""""'" "Westme~'ih""""'"'''''''''''''''''''''''''''''''' .
··I3'~~·Lough·Uppe·j."·· .. ········..········ ·· "Ri~e~'Dee'i"""""""""""""'"'''''''''''''''' ··W·estme~th··············· ..·························· .
··B~·~·Lough·i\1'idd·ie·········· ..···· ·..··· "Rrv'e~"D'ee'i''''''''''''''''''''''''''''''''''''''''''''' ··Westme~th···· .. ·······..······························ .
··B~~·Lough..Co·~·e~·· ..···· ···..· ···· ..Ri~e~·DeeT ..······..················..················ ··W·estme~th···················· ..···········..········· .
··Co·ugh··6iass··Nort·!1·························· ..Ri~e~ ..D'eef············..·········..·..···········..·· ··Meath·..·····..···································..··· .
·'Lough·6iass········..·····..························ ..Ri~e;:·DeeT ..············..·········..················· ··W·estm·e~th ..··..·········..·················..·········- .
........................................................................ .
Lough Adeel River Deel Westmeath

··Lough·A'~ai·ia····.. ·· ·····..················· ..Ri~e;:·Dee·i···· ..·········..··········· ········· ··W·estm·e~th··· ..·············..··············..········ .
........................................................................ .
Dysart Lakes River Deel Westmeath

.........................................................................................................................................................................................................................................
Lough Hoo River Deel Meath

··b~um·c~e·~·Lak-es······ ···..·..···..········· ··Ri've~··D"e~i ..·············.. ··..··········..·········..· ··iiVieath··..···· ..··················..············..·..···· .
··Cough··S·h·esk..·..················ ··..·..·· ..·· ..Sto·~·y"fo~d ..R·iv~~···· ..····..···.. ················ ..Me·ath······· ·..··········.. ··..············ ··..····· .
........................................................................ .
Newtown Lough Athboy River Westmeath

··Il"o"Q'i-:ers·'[ough······· ·· .. ·· ········..·· ..Sto·~·y"fo~d··R·ive·~················ ·········..·· ··Me·ath· ···············..···········.. ··· ..·········· .
··c·;:o·~iiisto~~·Lo·~·g"i;······ .. ···· ..·· ..·..··· ··Stoo·y"fo~d··R"ive·~ .. ····..····..··················· ··Meath····..·········..·············..·· ..······.. ·· ···· .
··A~d~e;:sto·~o··Ho~s~·Lake··········· ..Sto·~;·y"fo~d ..R·ive·~········ .. ··········..··········· ··Me·ath·..·..··············..·············· ·········· .
..B·ahiiii"o·u·gh··Casti·e·L~·ke·············· ··Sto·;i·y"fo~d··R·iv~~··· ······· ·········..···· ··Meath······..······..····· ..·········..·········..······· .
··whh-e·"Loug'h···· ··· ..··························· ··Ath·b'oy··R·i~e·j."· ..·..····· ·········..············ ··Meath···..·· ..······..··..··················.. ··..······· ..
........................................................................ .
Black Lough Athboy River Meath
··KiTi~a~~·s·iie·"Cake· ·· .. ·····..· ·..·· ··Ath"b'oy··R·ive·j."·· ······ ··········..········..···Meath··..··············..···..········..···· ····.. ·· · .
........................................................................ .
Skeagh Blackwater (Kells) River Cavan

··b~um·ke~·~y··········· ·..·········..··· ..····..·· ··BTach~·ate~ ..('i(~ns)·Ri·v·e~············ ··Cavao···..·········..················.. ····· .. ·········· .
........................................................................ .
Castle Blackwater (Kells) River Cavan

··Gaii:;ai'ie····················..····· ················.... ··BTac·k~·ate~ ..(K~'ii·s)·Rj"v·e~·········· .. ··Ca~ao···· ..·········· ·············.. ·· .. ······..····· ..
........................................................................ .
Parkeus Blackwater (Kells) River Cavan

.........................................................................................................................................................................................................................................
Acurry Blackwater (Kells) River Cavan

..Gai'ioo·cu~r~ ..·..···· ·..·· ······· .. ·· ····.. ··B·j'ac·k~·ate~··("K~·ii·s)·Ri·v·e~·· ..········ ..Ca~ao··· ..···············..············ ·············· .
··Gai"ioo················..· ···············..·..·· ······ ..BTac·k:;ated"K~ns)·Ri·~·e~ ..····..···· ··C·a~ao······ ..··· ··············..·..·········..···· ..· .
··C"(;·r~·ati~o·e~···· ·..··· ..·..·········..····..·..··· ··B·j'ac·k~·ate~··(K~·ij's)·Ri·v·e~······· · ··C·a~a~········ ..·..··············· ·········..····..·· .
........................................................................ .
Lisgrea Blackwater (Kells) River Cavan.........................................................................................................................................................................................................................................
Nadreegeel Blackwater (Kells) River Cavan.........................................................................................................................................................................................................................................
Ramor Blackwater (Kells) River Cavan

.........................................................................................................................................................................................................................................
Cuilcagh Blackwater (Kells) River Cavan

·kiTm~·~·e··""······················"·"···"·············..Bj'ac·k~ate·~··O(ens)··Rj"v·e~······ ..···· ··Ca~ao···· ..·· .. ········..············ ·· ·········· .
........................................................................ .
Mullagh Monalty River Cavan

.........................................................................................................................................................................................................................................
Bailieboro Monalty River Cavan.........................................................................................................................................................................................................................................
Lenanaurragh Monalty River Cavan
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TABLE 2.7 - BOYNE CATCHMENT - LAKES AND T( ..R WATER RESOURCES (
Invcrrroyne-watrr QuarrryiVra nagCffiCiill'la0-----

Name

Acurry

River

Blackwater (Kells)

County Catchment Surface Volume
Location Area Area x 106

km2 km2 /113

Cavan 1.0 0.19 0.6

Depth

Mean (/11)
3.1

Max. (m)

6 0.81

"Ba';i';ebo'rolii~i1""""""""'"'''''''''' ..i\1'oyn·iiit)i······.. ··· cava·n ···..·····.. ·..i·:s···..·..······ ·· ..o·.'i'o ·..····· .. ·· ..0·:2'5 · ·· ··2·:5····· ·..·····.. ·· ······ ·· .. ···· · ..(;..-'1" O·.··j·i··· ··..··· ·..··· ··

..Ca·s·tie..La·k~ ..· ······..·····..···..····..· ··S·iac·kwater·(Kei'isy·..····· ..cava·n·..·..·.. ·· · ..3"8·.-4·· ·· · ..0·.'25··· ·· ..· · ..o-.-s'6 · ··2·:2'5 ·..····· ·· ·..·..·····..·..··· ·'6'.·9· ·..· ··· ..·..···..· ..0·:02'···· ·..·· ·· ..

..c;:;i'i~agh··Loligh· ·· ··· ..····· ··s·i~d~w~ter·(K:ei·j~)"· ..·..· ..Ca·va·n·· ·· ·· ··0'..9· · ·..·.. ·· ..0·:09··..·..· ·· ··0·..T4·· .. ·· ..·..········ ·..ij·(j..···..······· ·..···· · ······..· ·· ..4·.K..···· ..··..· ·· ··· .. ··0·..26" ·· ·· ..· ····

..o,r;:;;~keery· ·..· ···· ·· ·· ··S·i~·~kw~ter·(Kei·i~)··· ·· ..C~v~n · · ··8:27 ·..·..···· · ··0'.'14 ·..· ..O'j' ··3·:7 ······.. ··· ..· ·..· ··· · ·..· ..9·:0..·······..· ·· ····· ..OJ)·9.. ··· ····· .. ···· ..· ·..····

..iVi'~i·iagh··Lo·ugi1· .. ··· .. ····.... ·· ....···· ..Moyn·iiit)i··········..........·· ....· ··cava·n····....·· ..·..· ···j·..2·(j..·....·....·....···· ··0·.'34······..·.. ·· .. ··· ··0':4......·..··..........· ··T...iT·····..·....··....·..··· ..·..·..·........··· ..·· ..·..·....· ·'6'.-0..····......·· ..··· ..·.. ·· ..· ..0·:4'7'········......·····..··· .. ·· ....·

··N·iid·r~·eg·eei"·Loligh···· .. ··· ..·····..·· ··S·iac·kwater·(Kei·is)..·..·..· ..cava·n ·· ···· ··5·:6..· ·..· ·..·· ..0·:45·..· · ..T:T ·..·..··· ··2":5·(;···· · ···· ..·..· · ·· · ·· ··Tj·:·j ·.. ·· ..·.. ··· ..···..· ··0·.'32·· · ·····..··· ..· ..

..N·ad·re·cgc·ci··i~o·~;gii··East···· .. ··· ··S·iac·kwa·tcr·(K:ci'isy········ ··cava·n ·· ···· .. ·..j·7':i .. ·· ..·..···· ..· · ..0'.'50..· · j j ··2":·j·8···· ·..·..·······..· ······ ····· ··7'.i·..·..·..·············..·..· ··o·:y·j··········..········ ··· ··

··Lo·ugh··Ra·~·or·· .. ·· ..····· ·.. ·· · ··S·jac·kwater·(K·ei'is)"" cava·n·· ···..·.. ·· ··2"48..· ····..· ..7'.'4' 2"(; ·'3'37 ··.. ··· ..·..··· ····· ..· ·· ..·..··· .. ··· ..· ..15:0···..····..· · · ..0'.'1·7·..·..····· ··..···..· ·

..S·keagh·'Cake·(D'p·pe·r)·..·· ..·..··· ···S·iackwater·(Kei'is)··..····· ··cavan·......·..·.. ··· ··3·:92..·........·.. ·· ....· ..0·..6·8··········..·....· ·--i3···....··------·· . ··2..TCj......···......·......·......··· .. ··· ..........·...... ··· .... ·..i·oX····· ......·....·....··· ··0·:5..·........········....·· ........····

··Lough..Lene·..··· ..· ····.. ··· ····..· ··R'iver·o,ed··..··········· ··West·m·eath ··4·..225 ·..·..·..··· "4j/m'depth'" .

"Lo·ugh··Sa·ne····· ····.. ··· ·· ..····· ..ifiy·ef'[)ee"i·----· ·..·········· ··West·m·eat·fi7···· OjfS6·..·.. ··· .. ··· .. ··ojj'S5'i~· ..· · .
Meath depth
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River Boyne Water Quality Management Plan

3. River Boyne Catchment - Landuse

3.1 Introduction

An overview of landuse in the River Boyne catchment would indicate extensive peat bogs and peat
extraction in the upland areas of Offaly and Kildare, with agriculture the main activity in the
remainder of the catchment. There are a number of concentrations of industry notably near the larger
towns of Drogheda and Navan with significant tourism and leisure related activities.

The Boyne Valley is rich in Archaeological heritage, including the passage tomb cemeteries of
Nowth, Dowth and Newgrange. The area attracted settlement from pre-historic times which is
recalled in Irish legend and mythology.

From the early Christian period, the catchment includes the remains of monastic settlements and the
castles and other evidence of the AnglolNorman period during which the present landscape was
established.

While farming is the majority occupation, tourism is undergoing development and has particular
potential for special interest visitors in the context of the heritage in the area. Fishing and other
activity based recreation is also increasingly being developed as a source of tourism income.

Table 3.1 summarises recent population statistics for the 6 Counties of which the Boyne catchment
fonns part. The actual population within the catchment proper has not been established.

TABLE 3.1- POPULATION DATA BY COUNTY

County

1986
Population

1991 1996
% Change

1991 -1996

Meath 103,881 105,370 109,371 +3.8%·"\Vestm·eath· ····.. ·· .. ·· ····· · 63";3"'7·9 · ·...... ·· ·· ··6·C8S·0···..·..· · (3)"3'6' ·..····..·······+2:2%·· ·· ·..·
··Ca~a·~ ····..·· · ·· · · 53";96·5·..· ·..· · ·· ..·..52)9·6·..· · ·.. ·· ·..·52;"90'3··· ·· ·· · ·····..+O:2o/~···· ..··· ..·····
..i<ilda·re·········..··· .. ··· · ·······..·..·..i""i'6·;24i ·· ..·..· ····· ..· ·i"22)~·56.. ··· ·· ··..· ·.. ·i"3'4~·88"i"·· ·· ..·· ..·..· ·+·i·oo/~·· ..· ·..·..·

~ ..Off,i'iy····..···......·..·· ··· ..·..··· ..·· 5·9;·83·5.. ·······..· ·· ·· 5·8;49·4··· · · ····· ..··59;08·0···..· ·..·..·· · ··..···..+·i":Oo/~ · ·..····
..Louth· ·..·····..··· ·..·.. ··· .. ·· ·9·i';'8"i"0 · · ·· ·..·..·· .. ··90;·.:h4..···· ··· ..· .. ·· Cj2;·i·6'3 · · · · +T6%· ···

While the foregoing table includes figures for areas of each of the Counties outside the catchment,
including towns, the general population trend in recent years is of stable or increasing population
associated with positive economic growth.

3.2 Agriculture

Farming is the major landuse in the catchment, generally involved in cattle and dairy production.
Sheep rearing is also widely practised, generally in conjunction with cattle and dairy activities.

Intensive pig production is practised in Co. Cavan and is also associated with the area to the north and
east of Slane in Co. Meath. Tillage is also of importance in the catchment.
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River Boyne Water Quality Management Plan

There has been a considerable intensification of agricultural practice throughout the catchment in the
past 20 years. This has resulted in a substantial increase in waste loads generated, requiring the
disposal of large volumes of animal slurries.

In general, there is a reasonable capacity for disposal of slurries to agricultural land in the catchment
subject to satisfactory land spreading practices. However, in areas of particular soil conditions,
relatively high water table, particularly in winter, and climatic conditions, there is a limited capacity
for disposal of the volumes of slurry waste generated both in terms of quantity and spreading period.
Historically, this has posed problems for the water quality.

The 1991 Census indicated that 17.3% of the employed workforce in County Meath were engaged in
the agricultural industry generally, compared with the national average of 13.8%. This underlines the
continuing significance of agriculture to the economy in the area. Farm statistics indicate that
approximately 38.3% of farms are engaged in specialist beef production in counties Meath and Louth
and 21.5% in specialist dairying.

The Rural Environmental Protection Scheme (R.E.P.S.) is an E.U. financed scheme to encourage
more environmental friendly farming practices. Its objectives are to establish controlled fanning
methods which have regard to the needs for conservation, landscape protection and environmental
problems.

Implementation of the scheme, which is currently entirely voluntary, requires the implementation of a
five year plan which includes waste and fertiliser management, grassland management, protection of
water bodies and habitats, controls of the use herbicides and pesticides and other environmentally
friendly farming practices.

3.3 Industry

There is a range of industrial activity throughout the catchment, the majority small to medium sized
industry associated with agriculture, food processing, sand and gravel production, and distribution. A
list of industries in the upper catchment is contained in Appendix 9. of the Technical Data.

Among the largest industries in the catchment are the following:

• Tara Mines Limited; (OUTOKUMPO ZINC LTD) operate a lead and zinc mine on the
outskirts of Navan town. The effluent from the mines is discharged to the River Boyne
upstream of its confluence with the River Blackwater (Kells) subject to licence consent
conditions

• Virginia Milk Products; (process milk from the manufacture ofdairy products). Following
on-site treatment effluent is discharged to Laugh Ramor under licence from Cavan County
Council

• Wellman International Limited; operate afibre processing plant at Mullagh and
discharge treated effluent and non-cooling water to the Moynalty River at

Rose Hill bridge under licence from Cavan County Council. This factory is now an
established activity under the EPA Act
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3ljglcblboyne/reports/6959a

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:14:57:26



River Boyne Water Quality Management Plan

• Bailieboro Co-Op Limited; process large quantities ofmilk into dairy products at their plant
near Learbridge. Following on-site treatment, the effluent is land spread with provision for
orthophosphate reduction before run-off finally enters the Lear River. An effluent licence
provides for the discharge of cooling water to the Lear River at a maximum rate of 1. 03mJ

per minute

Other industries of note include Honeyclover of Navan, Westward Precision Engineering of Enfield,
Franklin Pharmaceuticals of Trim, LA.S. Limited of Trim, Shay Murtagh Limited of Killucan
(concrete products), Kilsaran Concrete Products Limited at a number of sites (concrete and quarry
products), N.E.C. Ireland Limited of BallivoI' (semi-conductors) and the E.S.B. Power Station at
Rhode, County Offaly.

3.4 Peat Extraction (See map no. 4)

Peat formations can be classified under three headings as follows:

• Raised Bogs

• Blanket Bogs

• Fen Bogs

(Raised bogs form the greater part ofpeat lands in the upper part of the River Boyne catchment and
are used commercially by Bard na Mona and by private users. The area ofraised bog is estimated at
approximately 10,000 hectares which is equivalent to 6.2% ofthe catchment to Navan).

Table 3.2 is a list of raised bogs distributed between Bard na Mona, private grant aided bog
development schemes and other private concerns.

TABLE 3.2 RAISED BOGS IN BOYNE CATCHMENT (See Map No.4)
(TOTAL 10,265 ha)

Bord na Mona Private Grant Aided Other Private

Ballivor Group Lenamarren Jamestown
Carranstown Numey/Ballinderry Newtown
Bracklin Cloncrane Clonard
Lisclogher Meathstown Drehid
Derrygreenagh Curraghamore Milltownpass
Derryhinch Rifle Range The Downs
Daingean Mountainstown Blackshare
Ballykeane Riversdale
Ticknevin Coolronan
Timahoe Lisclogher
Gilltown Rickordstown

Barrets Bog
Tullaghanstown
Oristown
Johnsbrook
Mullagh
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River Boyne Water Quality Management Plan

Peat workings can result in a considerable degree of pollution of rivers from peat silt particles in
suspension in run-off. Provision of settlement ponds can greatly reduce the amount of peat silt
washed into the rivers. This process of settlement is slow due to the lower specific gravity of peat silt
and requires relatively low stream velocities to prevent re-suspension.

Peat siltation is a factor in the increased colour of river waters including the Boyne, Yellow,
Castlejordan, Kinnegad, Blackwater (Longwood), Stonyford and Clady Rivers. Dredging work has
indicated peat silt deposition at Leinster Bridge (0500) on the Boyne main channel.

The Stonyford river receives a peat silt load via a tributary, resulting in a change in median colour
from 35 to 60 mg/I (pt scale) from upstream to downstream of the tributary inflow.

Peat silt also adversely affects river spawning beds for salmonids resulting in loss of plant growth
downstream of significant inputs. Gradually, shade tolerant plants colonise the channel until water
colour is sufficiently reduced for the normal full plant diversity.

3.5 Forestry (See Map No.3)

Forestry operations account for less than 2% of the catchment area (Map No.3). The majority of
forest areas are less than 30 years old, with a number of areas reaching maturity.

Land used for forestry operations include cut-away bog and marginal agricultural land. For cut bog
sites, manuring is required usually in two stages to sustain afforestation. The first stage would be
prior to planting with the second dressing in 8-10 years if required. Application rates for phosphate
and potash are in the region of 250/300 kgs/ha. Pesticides and pesticide sprays are used prior to
planting and for a period of 1 to 2 years after planting.

Final felling depends on the different species and is typically as follows:

• Scots Pine; 60/70 years

• Spruce 45/55 years
• Lodge Pole Pine; 50/55 years

Studies of the effects of the afforestation in Scotland have indicated a number of potential water
quality impacts which are summarised in Table 3.3. The main impacts are:

• Up to 10% annual average reduction in run-off yield from mature forested catchments
resulting in lower base flows in the river

• A potential increase in eutrophication if fertiliser application can result in nutrient run-off to
the river

• Possible increased colour, turbidity and other quality changes requiring more advanced
treatment of water for potable use

• Increased acidity ofrun-off which reduces alkalinity and the buffering capacity ofthe water

20
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River Boyne Water Quality Management Plan

As the area under afforestation increases, it follows that its management requires careful
consideration to protect water resources in the catchment. Compared with more mountainous
catchments, the area of afforestation in the Boyne catchment is presently very low and is likely to
remain low.

TABLE 3.3 - EFFECTS OF AFFORESTAnON ON WATER QUALITY

Forestry Activity Run-Off Impact Watercourse Impact
Drainage Sediment Transport Increase in Water Colour & Turbidity

"Ac~ess·R"oads····························· ··s·edime·nt·Transp·ort························· ··In·crease··in"\Vater·C·oi"~ur·&·l\irjj·i~HtY············ .
::t.~~:~!!:~~i:~p:p.~!~~~E!~::::::::::::: ::~:~~~i~~L~~:~~~:~C::::::::::::::::::::::::::: ::~~~~~:r.~:!~:~~:~?~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
..!!.:~~.~~!.~:.~ ..~.~:~~!:.~~.:~ T.~.~.i.~~.~ !.9.~.~~!.~.~.? ..~.~r.~ ..~9.~.~ .
Mature Forest Acidity Reduced Buffer Capacity

Run-off Decrease Reduced Yield (Low Flow)
Increased Aluminium Levels Higher treatment needed for potable use··dear··Feii"ing······························· ··sediment··Tran·sfe·r··························· ··Coi(;urlTurbl"di"iY······································· .

'-" Nutrient Run-off Eutrophication

3. 7 Hydroelectric Schemes

Three small hydroelectric schemes have been noted in the Boyne catchment, two located en the river
Blackwater (Kells) at Martry and Navan and the third located at Slane Castle on the canal adjacent to
the River Boyne. Their impact is largely local, diverting part of the flow from the main channel [rem
inlet to outlet, which may be disruptive to fish passage.

3.8 Landfills (See Map No.5)

Tables 3.4 and 3.5 list known landfill sites in the River Boyne catchment and the locations are shown
on Map No:S. Landfills can be significant from a water quality point of view where provision is not
made for lining to prevent discharge of leachate into the ground water and from there to the river
system. Modern practice requires landfill siting criteria and engineered lining to contain leachates,
preventing this pollution.

Existing landfills, whether in use or disused, may require monitoring where contamination of ground
water or surface water is suspected.

The volume and characterisation of leachate is governed by the type of waste, relative compaction in
the land-fill and water inputs (primarily rainfall). Therefore, appropriate waste compaction and the
provision of adequate cover will minimise leachate production.
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River Boyne Water Quality Management Plan

3.9 River Maintenance/Dredging

Maintenance dredging is carried out on the River Boyne and its tributaries by the Office of Public
Works (O.P. W.), generally during the months of May - October, when river flows are low. This
involves removal of nuisance weed and siltation deposits. This results in release of particulate
suspended solids and vegetation which is transported downstream.

This activity, and resulting deposition d9wnstream, results in disturbance to the river ecology with
temporary loss of macroinvertebrate communities. Winter flood flows would tend to clear much of
this particulate deposition, allowing recolonisation of the river channel.

3.10 Areas ofScientific Interest

Natural Heritage areas are designated by the National Parks & Wildlife Service and a number of these
are proposed in the Boyne Valley, mainly concentrated between Slane and Oldbridge. These
designations would result in stricter planning control of development.

Special conservation areas can also be designated by the National Parks & Wildlife Service within the
terms of the E. U 's Habitats Directive (92/43/EEC). Areas in the Boyne Valley likely to be
considered for this designation include priority habitats such as the river islands and estuarine areas.
Strict measures to control development in these areas would follow designation.

Special Protection Areas (S.P.A.) are designated by the National Parks and Wildlife Service for the
conservation of wild birds under Article 4 of European Council Directive 79/409/EEC, known as the
"Birds' Directive". This provides for conservation of important habitats of wild birds, especially rare
and vulnerable species and migratory species.
Sections of the River Boyne have been designated in the Meath County Development Plan as areas of
high natural beauty and high amenity. These areas are generally contiguous to the river channel
downstream of Trim and include the lower reaches of the Kells Blackwater.
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TABLE 3.4 : LANDFILLS (ACTIVE)

( ------(
River Boyne Water Quality Management Plan

1,050,00.00 Ash slurry deposits only.

......... '3' Offaiy············..······ .. ········ (j(j·nc·an~o,n········· ··· ·········C·..C:··· ··· ··· ..·······..i\ii"A··· ······· ·..···..···Ni"A..· ···· ············ ··N/A..··..·······..·..· · ..·..··· ·········N/A·..···· ..·..····..···· c~ie·rs·i'Oi-..do·mesil'c·i-a-li·se..aii(( ·..·..
light commercial refuse.

·······..·4..········· \ve·s·i~ea·iii· .. ···..·····..······ jiia~i·(n~t~~~ .. ·······..·....· ..·......c·.'C:···· ..···· ········..····j·9·60···......·..· ......···..·NO'..·..·....·· ....·....·......···......j:,j"o·· ..···········.. ···....· ··········....·..··· ..N/A·····..·......····..· c~ie·rs·i,or·do·mesii·c·i-e·i-u·se..aiid·· ..·.... ·· .. ··
light industrial refuse.

....··....5..········ ·Meatii'··.. ··· ..·····..······..···..·B·ask..~t~t~~~....···..·......· ·....····c·..c:····..···· ·······..···.. j·9·S6..........··· ·....·..·..·N·o..·........··......·......·....······No......·..··········...... ·..··· ..·......·..·..·N/A··..·..···· ..·........ c~i·ei-;i'for·do·mesil'c·i-·e'fu·se ..iiiid..·..·.. ···· ..·

light commercial

industrial waste (non-hazardous).
....······6···..· ·Meatii·..·..········· ········ C(srrili'ii'en···..·..··········.. ·· ··· J(j·iiil·..······ ······· ·j·9'6:3..·· ··· ·· ····..No·· ·· ·· ····· ····.. ··1\1·0..· ·..····· ······ ········· · ····N/A ···· c~i·e·i-s·i,or·ij"ghi ..comme·rciaTreflISe·; ·

Farrelly
paper, rubble, old appliances only .

..·....···8·..·.... ·· cavan·..··..·.. ··.. ····....·......·· B·iii·iie'bor·oiiiii......·..···· ..·..·..·c·.·c·..·....···· ·....··..·....i"960......······· ···· ..·....·No·····......· ·....··..········..······No..··· ..···········......· ···....···....·..·....·No·......···......·..·..· Noii~h~~~~do·us·~asi·e·.· .. ·· ..·.. ···....···.... ·· ....·
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RiverBoyne Water Quality Management Plan

TABLE 3.5 : LANDFILLS (CLOSED)

Ref. No. Local Authority Site Name Operator Year Opened . Lined Leach~teCollection Leachate Quantity.... .. .. Details

I

7

Offaly Edendcrry c.c. 1979 No No NIA
.................. - - - .

Meath Foxtowil Private N/A N/A N/A N/A Privatc landfill catcring
for domcstic and
light commercial refuse.

··········9·········· ·Mea·th-······························ B·~i"liii·~·ig························· Domesi·;c·Rc"t\isc·ariCi·Yigh"i·······················

commercial refuse.

10 Westmeath Ballinlig c.c. N/A N/A N/A N/A Catered for domestic refuse and

light commercial industrial waste.

I I Meath Girley Private N/A N/A N/A N/A
··········iT······· ·Meath..····························· i\:1"artriistowo················· Cai·e·~ed··{o~·d·o~·~sii"c··a~(j"""·······················

commercial waste.

13 Meath Trim...................................................................................................................................................................................................................................................................................................................................................................................................
14 Meath Ballivor

..................................................................................................................................................................................................................................................................................................................................................................................................
15 Meath Enfield...................................................................................................................................................................................................................................................................................................................................................................................................
16 Meath Dangan..................................................................................................................................................................................................................................................................................................................................................................................................
17 Meath Grangeboyne...................................................................................................................._ _--- - ._---- _--._ .
18 Meath Moynalty...................................................................................................................................................................................................................................................................................................................................................................................................
19 Meath Fletcherstown Bog..................................................................................................................................................................................................................................................................................................................................................................................................
20 Meath Navan..................................................................................................................................................................................................................................................................................................................................................................................................
21 Meath Navan...................................................................................................................................................................................................................................................................................................................................................................................................
22 Meath Proudstown

..............................................................................................................................................................................................................................................................................................................................................................- .
23 Meath Dllnmoc..................................................................................................................................................................................................................................................................................................................................................................................................
24 Meath Fennor..................................................................................................................................................................................................................................................................................................................................................................................................
25 Meath Knockmark

....................... - .
26 Meath Dllnshaughlin..................................................................................................................................................................................................................................................................................................................................................................................................
27 Meath Newtownmoynagh..................................................................................................................................................................................................................................................................................................................................................................................................-
28 Meath Old Killeen Rd.·········29········· ·Mea·th······························· A·ghe;:··C~~~~;:oaZi~······ .

24
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River Boyne Water Quality Management Plan

Areas of scientific interest can comprise natural or semi-natural sites featuring ecology, geology or
land-forms which provide some of the following:-

They support communities ofcharacteristic or endangeredplants or animals
Are of interest in describing or representing processes governing their appearance or
signifcance
Are useful in describing or interpreting the structure ofland and its origins

Areas of scientific interest are classified into areas of International, National, Regional or local
importance. Table 3.6 summarises such areas in the Upper Boyne catchment by classification,
location, habitat/interest and general description. Protection and preservation of these areas may have
implications for river management in terms of water levels and regime, water quality and other water
resource uses.

The scientific features referred to in Table 3.6 are defined as follows:-

" Marsh; is semi-aquatic vegetation growth in an inorganic soil, with stones, silt or clay. It
may sometimes be brackish, for example in coastal lagoons

" Fen; is the same vegetation type but is rooted in an organic peat soil which may be alkaline
to slightly acidic in nature. The soil is in contact with ground water : it can even be a
floating mat ofliving and dead vegetation over a lake

" Raised Bog: is a strongly acidic community, usually with Sphagnum moss and scattered
dwarfshrubs growing on peat and raised slightly above the general level ofthe surroundings.
The plant cover is above the influence ofgroundwater and depends largely on rainfall

" Blanket Bog ; is a similar vegetation type which develops on flat or sloping land subject to
a larg/2 and frequent rainfall (more than 125 em per annum). It is characteristic of the
western seaboard and mountain areas throughout the country

" Heath ; is restricted mostly to well-drained areas on rock or sand where low shrubs,
especialiy heather and gorse, form a distinctive community

" Grassland; is the community of broad-leaved herbs and grasses which develops under a
wide range ofconditions. It varies much in composition with acidity, altitude and wetness. It
includes the plantain swards of the west coast which are subject to sea spray, indicated by
grassland(s) , and the callows along the larger rivers. In some cases grasses form quite a
small proportion ofthe vegetation, e.g. on exposed limestone and calcareous dunes

" Turlough; one type ofgrassland has been separated out as it also occurs in these distinctive
shallow depressions in the limestone which flood irregularly, depending on rainfall

" Woodland; is divided into deciduous (d), coniferous (c), and mixed (m) stands. The category
includes those immature or poorly grown examples sometimes called scrub

25
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River Boyne Water Quality Management Plan

TABLE 3.6 - AREAS OF SCIENTIFIC INTEREST

Name of Area

International
Importance

Habitat Interest Description

··Baii"io·~·{g························T·~················ ·Geo~o·rpii·oi·ogi"cai····rThe··m·ost·ir;i·crcst·{n·g:·se·ci·{on·o{the··G"ait~·{~·······""·······

N 82 50 i 1 moraine and feeding eskers between Dangan and
14ha! : the Bull Ring. It is the best example of an ice-I Icontact delta and feeding eskers in Ireland.

National
Importance

··Gaitrim··MO·~·aine········r~···························rGeo~orpii"oi"ogic·ai·····t"·po·io·t·o{coo·ta·ct·where·tii·c·T"ri"m··esker·mt;"ei·s··ao·cC..··
and Esker : : ! crosses the Galtrim moraine. An example of an
N 86 52 : : : esker crossing a moraine, unique in Ireland.
30 ha : i i

·iougii··siit;"~k·················n::a"i(e··F·ei1···········r··Eco·io·g:;·cai··(B)···········T·A:ii··area··w·i1,·cii·,.·before··rece·nt·ci"raio·ag·e;··ha"d··ao············

N 62 68 ~ Marsh ( ~ exceptionally interesting variety of aquatic
300 ha : : i habitats including fen, some of it in transition to

: : : raised bog. Many unusual plant species occur
: : : such as the Wintergreen, Pyrola Rotundifolia.
! i i Although now drying out to some extent, the site: I Iretains much of it's interest for the time being.

··Ca~b~·;.y··Boi················[··Raise·c(Boi·····!··E·co·io·g:i·caC·················TX:very··w·eiTdeveiopeci""rai"st;"d··bog··w·ii·i1··cxtensi"ve······

N 68 63: ! hummock hollow regeneration and some wet
320ha! ~ pools. It appears to be the most intact of the bogs

! in the East Midlands and is relatively unaffected
: by drainage.

Regional
Importance

··6ooiy~io~o··Bog·········n~aise"d··Boi····rEc·o·iogi"caC···················:·Xremnaiii·o{ra·{sed·b·oi"wii·ich·sho·ws··ii·very··w·ei"i..··
N 75 51 i ! (developed hummock and hollow structure. This
37 ha : : : is most unusual in the catchment today whereI I Imost of the bogs suffered from drainage.

··Ratii·mo·iy·on·Esker···T"Woodiand·······"[""Ec·o·io·g:i"caC···················[··oi1t;"·o{the·"fe·w··woo·de·d··esk·crs··in·i·i1e··Co~nt;.y:············

N 79 49 : (D): : with well-grown hazel, ash and some oak on it.
20 ha ! i i There are also areas of the more typical hazelI I Iscrub and some calcareous grassland.

26
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Aghalasty Bog
N 51 69
12 ha

Local
Importance

Fen IEcological (B)

River Boyne Water Quality Mauagement Plan

A small area transitional between fen and raised
bog, probably based on a kettle hole. It appears
that a former bog on the site has been flooded and
is re-developing. Some bryophytes of interest are
found.

I
!~

"B'iiily~abam'y"Fe'n"T"F~ii"""""""""""rEc'oIogicai'"("B)············T'X'·siii·aij·artlflc·'a(feil·wlt·h··an··inte·r~sti·iig··piaiit···..·········
N 687 459 i i ~ community. This includes several uncommon
2 ha iii species such as the Horsetail, EquisetumI I IVarietgatu, in abundance.

..B·ogt~w·j1···· ........····..···\..·Raised"Bog··..·rEcologic·ai'"..··· ..············T·A..iarg·e:···g·eii~raily··dry··rai·s~d·"bog··w·lth ..ii·stre·am···········
N 60 43: i ~ running across and underneath part of it.
350 ha ! i ! Subterranean course is marked by different

[ ~ : vegetation on surface, especially by moor grass,

I I IMolinia.

..6irie·y..Bo-g-··· ....·· ..····-r..Rais·ecfBog···..rEc·ologic·iii..·····......········TA·we·ii~dev·eioped ..b'lit·d·ry·ra·'se(fb'og;-;;vhich·has.... ···....
N 70 70: i : been partly afforested.

100 ha I I I
..Le·r·'ck..Bog···....··· ..····!···Rai·;;ecfBog···..r..Eco·iogicai'"..··········· ..···..rX'very·dry·ar~a·o["rai;·ed ..bog:·part'iy"b'umt'and'ii'o'w'"
N 67 47: i i being recolonised. A railway line and the Royal
60 ha I I ICanal traverse the northern edge.

··M·ouiit·Hev~y·..·······TRai"s·ed"i30g····T·Ec·oi·ogic·aj"""..····.. ··..·..···TA·fa·'riy·wet..raise·(nj~g··showing··soiii~·huiiiiii·ock ..·..·..·
Bog : 1 ! and hollow development but less pronounced than

190 ha I I IDollystown Bog.

··Newhaggard··...... ··.. ·!··'Cak·e..·..·· ..···..·· ..T"Ec·ologic·iij"..·····..··....····T'E3"etwe·en..idina·gro·ss..an·(j·Ne·whaggard"th'e'afc'ct"o('"
N 774 566: : : the old mill weir has produced an area rich in
4 ha : ! ) aquatic plants and insects, typical of still or slow-

: i : flowing water. Useful demonstration area forI I Iteaching.

··Boristown..················T"Fe·j1···..···.. ···········T"Ec·ologic·ai""(B)"""·..····..··rSma·ij"ieii..co·iinecteci"to··r·'v~r ..·by..di"tch:···SeveraC···....·..
N 767 550 ~ : i local plants occur, including the meadow-rue,

1 ha I I Ithalictrum flavum.

··S·cu·[io"Ci<sto·wn..······T"Grasslan·d·······T·Ec·ologic·iii'"(sy········....rThe··flo·odp·iiil·ii··ohhe··Boy·ne···oii··it;s..eastem..side..'s·.. ··
N 834 566! ! ! an unusual inland station for strawberry clover,

2 ha I I Itrifoloium fragiferum.
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River Boyne Water Quality Management Plan

The Boyne navigation canal was constructed in the late 18th Century to provide a navigable channel
between Navan and Drogheda. It runs adjacent to the River Boyne and includes a number of Loughs
and weir by-passes intended to by-pass existing weirs on the River Boyne. Some restoration work
has been carried out on the canal and a hydroelectric scheme has been provided on a section at Slane
Castle.

Both the Royal and Grand Canals flow through the southern portion of the Boyne catchment. The
Royal Canal flow is augmented by a supply from the Riverstown and the Deel rivers at Thomastown
in County Westmeath. Overflows from the Royal Canal are located near the Boyne aqueduct and the
Blackwater aqueduct, capable of discharging storm water over fixed weirs to these rivers. These
overflows are rarely used.

Overflows from the Grand Canal are located near Toberdaly Bridge and Cartland Bridge in County
Offaly, discharging storm water to the Yellow River and the River Boyne respectively, and a disused
overflow is also located at Ticknevin Lough. The impact of the canal flows on the Boyne system is
not significant.

28
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River Boyne Water Quality Management Plan

4. Boyne Catchment - River Management Issues

4.1 Uses and Pressures

The previous chapter examined the major land use characteristics of the Boyne Catchment. These
involve interactions with the river system which can be characterised as:-

• Beneficial Uses,. activities which are dependant on the river for their existence (abstractions,
fisheries, bathing and recreation)

• Pressures; involving discharges to the river which result in changes to thephysico-chemical
or biological status (e.ffluent discharges, run-offfrom agriculture, forestry or peat bogs)

These beneficial uses and pressures are considered as currently existing and also taking account of
potential future changes. The Water Quality Management Plan must incorporate sufficient controls to
ensure that water quality will remain capable of supporting all designated uses. ..",

In relation to established beneficial uses, the water quality requirements are discussed with particular
reference to relevant E.C. Directives and National Regulations, in particular:-

• E.c. "Salmonid Waters" (S.1. No.293, 1988)

• E.c. "Surface Waters" (501. No.294, 1989)

These Regulations assist in defining standards for the critical beneficial uses of abstraction and
fisheries. Recreational and amenity uses will give rise to other criteria. For example, control of plant
and algal growth will result in limitations on phosphate levels and phosphate discharges.

4.2 Drinking Water Abstractions

Water is abstracted by both public and private bodies for drinking water and industrial use. The
principal abstractions in the Boyne Catchment are listed in Table 4.1 attached.

The major public water supplies in the Boyne Catchment are:-

• Drogheda Corporation supply based on the River Boyne at 25.5Ml/day

• Meath County Council supply from the River Blackwater (Kells) at 6.4Ml/day

• Kells/Oldcastle water supply for Meath County Council at 2.5M//day

• Trim water supply for Meath County Council at 1.4M//day

• Navan abstraction at Kilcairn Bridge for Meath County Council from the River Boyne at
2.3M//day - Standby Supply

29
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River Boyne Water Quality Management Plan

• Castlepollard Water Supply Scheme from Lough Lene for Westmeath County Council at
3.4Ml/day

• BallyjamesduffRWSSfrom Nadreegeel Loughfor Cavan County Council at O.32ml/day

• Bailieborough WSSfrom Skeagh Loughfor Cavan County Council at O.54ml/day

Major private abstractions are those of Virginia Milk Products in County Cavan from Lough Ramor,
Wellmans International Limited abstraction at Rosehill Bridge, County Cavan and the ESB
abstraction from the Yellow River at Rhode, Co. Offaly.

There are a large number of smaller public and private abstractions and significant borehole
abstractions in the catchment, the largest being the Toberdaly Scheme for Offaly County Council at
approximately 3.1 Mllday. Other significant abstractions are the Premier Periclase abstraction from
the River Boyne at Little Grange (3.6Mllday) and the Tara Mines abstraction from the RiverBoyne at
Navan at approximately 3MI/day.

The information on current abstractions is based on local authority data and on data contained in the
"National Survey of Abstractions and Discharges", which was published by an Foras Forbortha. In
addition, there are known to be large numbers of unrecorded abstractions serving small developments
including domestic and farm use.

Public supplies account for some 49MI/day of water known to be abstracted in the Boyne Catchment.
The vast bulk of this abstraction is from surface sources with some 12%, approximately 12Mllday,
being from springs and boreholes. Of this, the bulk arises from two schemes at Edenderry and
Toberdaly in Co. Offaly.

The main sources of surface. water for public abstraction are the main River Boyne itself, the Kells
Blackwater and the Knightsbrook River (Trim). Surface abstractions from Lakes are significant in
respect of Lough Lene, Lough Acurry, Drumkeery Lough, Nadreegeel Lough, Cuilcagh Lough,
Mullagh Lough and Lough Bane. Lough Lene is the water source for the Castlepollard Regional
Water Supply Scheme in north eastern County Westmeath.

30
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River Boyne Water Quality Management Plan

Private abstractions are also significant, with known abstractions listed in Table 4.1 accounting for
almost 24Ml/day or 33% of the total known abstractions from the Boyne River system. The bulk of
this private abstraction is accounted for by:-

• Premier Periclase at Drogheda (River Boyne) - 3.6M//day

• Roadstone at Slane from the River Boyne - 1. 6M//day

• Tara Mines at Navanfrom the River Boyne - 3M//day

• Virginia Milk Products from Lough Ramor - 7.05M//day

• Wellmans International Limitedfrom the Borora River - J.4M//day

• ESBfrom the Yellow River at Rhode - 5.7M//day

The main water abstraction sources are indicated in Map No.7.

Additional abstractions will arise in the future to cater for expected increased demand for domestic,
industrial and agricultural requirements. The current status of public abstractions in the catchment
and probable future requirements are as follows:-

31
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TABLE 4. I : WATER ABSTRACTION SOURCES IN THE liNE CATCHMENT (Refer to Map No.7)
(

River Boyne Water Quality Management Plan

I Kells/Oldcastle Lough Bane N 554 713 Ballinlough 3,000 Meath Public Bodies Supply
····i("i)····Ati~b~y······························· ·;(o~~y··St~e~in·····························N··7·i·o··648""········ Ma~i·i·r;·sto·wii····················· ························273························ ···············K:ieath··············· ··················p·ub"ii"c·iiodie·s··s·upp·iy··········· .

2(ii) Bore N 725 630 Mitchelstown 909 Meath Public Bodies Supply
...... j ·Bai"ii"~o~····························· ·Sto·nyford··Ri·ve·r························· ··········~j""(595··S66········· Earks·r·.c{ge····················· ························236····..·················· ···············r;ie~th··············· ··················p·ub"ii"c·I3"ociie·s··supp·iy············ .
·····ii)······ ·s;:{min;;·riiWi······················ ·Bo·re················································ ·········N··S4·0··4·S4..········ c·o;:{ildfj:io·using········..· ·························ijT························ ···············fVj·e~i·h··············· ··················p·ub·ii'C·iiodle·s··s·uppiy··········· .

Scheme
................ Loii·g~oo~r······················ 'Bo'r;;' ·········N..7"i"O··454·········· c·o;:{ildfj:iouslng············ ·························9T························ ···············fVjc·aiil··············· ··················Pub·ilc··s·o,i"i;;·s··s·upp·iy········· .

Scheme
.......;; ir·lm····································· "'cif' Kn·tgilts·bro·ok·R·'ver····· ·······..N··sif·s59""········ Iffemod~···························· ······················i"Aoo······················ ···············fVj~aiil··············· ··················p;:{ij·il'C·S"Od·ie·s··S·upp·iy·········· .

(ii) Bore N 822 560 Iffemock 200 Meath Public Bodies Supply
···..is····· ki·imes·s·a~··G·.\V" ..S:········ ·Bo·re················································· ·········N·-ggi·fij"········· ki"imessa·n··Br'dgc·········· ························164"······················· ···············fVj·eath..············· ··················p·uij·ii"c·iiodle·s..Supp·iy··········· .

N 886 573 Council Housing 7 Meath Public Bodies Supply

Scheme
·····20······ ·R~il~moiyo·~····················· 'iiore' ·········N··796..49i"········ c·ouildfj:io·usi·ng·········· 7" ···············fVj·eai·i~··············· ··················p·ub"ii"c·S·odle·s··s·upp·iy··········· .

Scheme
····"24······ ·Biij·iinabrackey··············· ·Bo·re················································ ·········N··S76..40S·········· C·ounc·ij"·j:iouslng··········· ··························7·························· ···············fVj·eai·ti..············· ··················p;:{ij·iic··S·odies··s·upp·iy··········· .

Scheme
·····2e··· ·E·~fie·id"iJoiinsi·o~~········ ·Bore················································ ·········N··766..406·········· Eilfie"id"·····..························ ·············9·j·························· ···············fVj~atti··············· ··················Puhiic··S·odle·s··S·upp·iy·········· .
................ ·Robi·~si·o~o······················ 'Bo're' ·········N··S40··6·iK········ Natto~ar·sc·tiooT············ ··························8·························· ···············fVj~aiil··············· ·······················..Pri·~ate ..s·upp·iy············· .
·····if···· ·Duo·slia·ugiij·iii··················Bo·rc·············· ·········N··964··S2i·..······· Nationa(Schoo·i············· ························i"3·6························ ···············fVj·eatti····..··..····· ··················Puij·iic··S·odle·s··s·upp·iy········· .
·····2i····· Cioil·ard······························ ·Bo·r~················································ ·········N··647""4·si·········· c·ouii·~ITH·o·usiilg ..········· ·························2"2························· ···············fVj·eatii..············· ··················Puhil"c·S·odlc·s··suppiy············· .

Sl:heme
······i·"7······ ki·ii·aic··G"..w:s:················ 'Bo're' kTica·rty······························ ·······················"2:2"·i························ ···············fVj·eai·ti··············· ············..····Puij·ii"c·S·odle·s··su·pp·iy·..········· .
·····i6······ ki"imu·~ra·y/Bali"i·vor······ 'Bo're' ·········N··73·0··53·4·········· Si·onyfo~(j"B·rld·ge··········· ························i"69························ ··············"M"eatil··············· ·················p;:{ij"ii"c·s·odie·s··s·uppiy..···············

G.W.S .
..··"25······ Na·vail································· ·Rlver·s·oyil·e································ ·········N··s8i·655""········ i<Tica;:~··s·ri·dge················ ····················"2:275······················ ···············fVj~ai·ti ..············· ··················Puij·iic··S"Od·'e·s··s·upp·iy········· .

(KiJcarn Bridge) (Design Vol.) (Standby only)
................ T:"R·ya·ii..···························· 'iio're' Ph·ij"potsto~~ ..·················· ··························i2························· ·············..fVj~ai·h··············· ·························p·ri"vatc··s·upp·iy··········· .
................ f ..·keogil··························· ·Bore················································ s·iii"iiiliough······················ ··························8·························· ·············..fVjeatil·..············ ·······················..Pri·~ate··s·upp·iy············ .
................ i .. ·(yK~efe························· ·Bo·r~··············································· C"i-~ev·ag·h··························· ·························fs························· ···············fVj~atti··············· ·························P·ri"vate··s·upp·iy·..········· .
................ ·P:··Far~ei·iy ..······················· ·Bo·re················································ C"i-ossakj~i"························ ·························2"f······················· ···············fVj~iith··············· ·······················..P~i·vatc ..s·upp·iy..············ .
................ b:··ReWiy···························· 'So're' kHskyre····························· ·························fC······················· ···············fVjeatti··············· ·························Pr·.vate..s·upp"j};············· .
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River Boyne Water Quality Management Piau

TABLE 4.1 : WATER ABSTRACTION SOURCES IN THE BOYNE CATCHMENT (Refer to Map Na. 7)

P. Jordan Bore Kilskyre 10 Meath Private Supply

................ E·:·i\iite·········································· B·ore···_······································ R..athcoii·ny······················· ·························iX························ ···············M~·~th·············· ··························Pri·~ate··S·~pply··········· .
·······6······· Co·iu·m·ba·n··Fatii·ers···················· skaii·e-R."iver··························· ·········j:.j""902""626'········ iiii·gan·"P"aif·····..············ ························45························· ···············M~ath·············· ··························Pri·~ate··s·~pp·iy·········· .

................ j:··wi·iii·a;-;:{so·ii······························ B·~re···_······································ rvi"ouii·t"}:jevey················· ·························j·i························· ···············Me·~th·············· ··························Pri·~a·te··S·~pply·········· .

................ oai<st·~wii··coiicrete·················· B·~re···_······································ OakStow·n··········..············· ·························i·~r······················ ···············M~·ath·············· ··························Pri"~ate··s·~pp·iy··········· .
Products

:::::::::::::::: :~C~~!:!y.::::::::::::::::::::::::::::::::::::::::: ~:?~~:::~:::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::: ~:~~~!~:~:::::::::::::::::::::::::::::: :::::::::::::::::::::::::!:~::::::::::::::::::::::::: :::::::::::::::B.~:~!~~:::::::::::::: ::::::::::::::::::::::::::~!!:~~:~~::~:~p.:p.:(y.::::::::::::::::::::::::::
.................~:..~.~~.~~>.' !??.~~ _ !?.~.~~.~~.~ J~ ~:.~~~ ~:.!.~~~~..~.~p..P..ly .

Tara Stud 2 Bores Clowanstown 36 Meath Private Supply
·······8······· Teagasc·········································· B·~y·ceto·~ii··R·i~·er················ ········N··S82""s23········· Graii·ge······························· 6'3"" ···············Me·ath···········..· ··························P·ri"~ate··S·~pply··········· .
·······9······· \Va·rrenstown······························· ··..C·iy··-:fBores······················ warreii·s·tow·n..················ j.j ···············Me·~th..·..········· ··························Pri"~ate··Sup·ply············ .

Agricultural (2) River Skane N 920 542 Warrenstown 50 Meath Private Supply
College

................ kHi~eii··Cas·tle····························· B·~re···_······································ K:ilie·eii······························· ·························i·8························· ···············M~·ath·············· ··························Pri"~ate··S·~pp·iy··········· .
Estate

........................................................................................_ .
M. Murphy Bore Grange 12 Meath Private Supply

................ ·s·:·Lyii"e·········································· B·~re···_······································ i(i"imore····························· ·························i·o························· ···············Me·ath·············· ··························Pri"va·te··Supp"iy············ .

................ ·M:··6Co·nii·~r······························· B·~re···_······································ B·ai·iyboggan··················· i"g ···············Meath······..··..·· ····················· ·Pri"vate··S·upp·iy············· .

................ T"..S·:··H~·ghes:··S·aii·d···················· Tro·m·m·aii..Stream················· ········N··SOS..4·Stf······· [saa·cstow·n······················· * ···············Me·ath·····..······· ··························Prr~ate··Supp·iy ..····..······ .
and Gravel

................ ·F:··Ca·r~y~··S·aii·d··~ii·d·· ..··············· Tro·m·m·aii··Stream················· ·········N·ii·s··4·75..······· [saa·csto~\;n······················· * ···············Me·ath·············· ··························Pri"~ate··S·~pp·iy··········· .
Gravel................ "Ki"isaran·C()ncretc····················· Sp·r·{ng-······································ ········N..76'~5""490········ Tob"ertyna;;······················ * ···············Me·ath·············· ························..Pri·~ate ..S·~pp"iy············· .
Products................ Roadstoii"e..(i~arry····················· Bore···_······································ ········N··S·i"i"·S30·····..·· B·I:aynio~·nt········· ..············ * ··········· Me·ath·············· ··························Pri"~ate ..Sup·ply·..··········· .
Trim
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River Boyne Water Quality Management Plan

• Navanlmid-Meath Scheme; additional abstractions are proposed from the River Boyne at
Navan to supplement the existing River Blackwater source. The minimum DWF at Navan
Weir is estimated at l.4m3Isec. which is well in excess ofany future abstraction requirements

• Drogheda/Mid-East Meath; this scheme is served by a treatment plant at Rough Grange
which has a capacity in the order of 45M/lday which will satisfy the future requirements.
Again. this supply can be met comfortably from the River Boyne

• Bailieboro Water Supply; the present abstraction source for Bailieboro from Skeagh Lough

• KellslOldcastle Scheme; approximately 3.0M/lday is supplied to theKelislOldcastle area. It
is estimated that this abstraction could be increased by approximately 50-60%, which will
satisfy the likely future demand in this area

• Trim Water Supply; the existing source for the Trim Water Supply area on the Knightsbrook
River is vulnerable on capacity and quality grounds. with organic pollution from agricultural
sources representing a significant threat. The future requirements of the area are estimated
at some 3. 64Ml/day and will be suppliedfrom the River Boyne, which has an estimated DWF
flow of1.2m3/sec (104M/lday) at Trim

• County Offaly Public Supplies .. the requirement in the Couflty Offaly area catchment will
continue to be satisfied by the Toberdaly springs and additional Goreholes in the area which
have been developed

Ii County Westmeath Supplies ; Lough Lene is the main water supply source for the
Castlepollard Regional Water Supply Area. This source has satisfactory capacity for the
future requirements

The qU:llity of raw water for potable abstraction is regulated by E.U. Directives 75/440/EEC and
79/869/EEC and National Regulations S.l. No.294, 1989. The standard depends on the level of
treatment provided, with Class A2 appropriate for water subjected to normal sedimentation/filtration
treatment.

4.3 Bathing and Recreation

Bathing and canoeing occur mainly on the River Boyne Channel in the vicinity of Trim and Navan.
Standards for designated bathing areas are defined in EEC Directive 76/160/EEC implemented in
Ireland through the Quality of Bathing Water Regulations (S.l. No.84, 1988). These standards are
applicable to designated beaches and set stringent micro-biological parameter limits to be complied
with in the interests of Public Health. While not directly applicable to freshwater bathing areas, they
represent a useful reference standard for consideration of water quality from the point of view of
bathing and general recreation.

For canoeing and other water contact sports, similar considerations apply. The Directive provides
Guideline and Mandatory Limit Values in respect of total coliforms and faecal coliforms. The Irish
Regulations set National Limit Values (NLV) which are more stringent than the EEC Mandatory
Values.
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River Boyne Water Quality Management Plan

The relevant values are shown in Table 4.2.

TABLE 4.2 - BATHING WATER MICROBIOLOGICAL STANDARDS

Reference Total Coliforms Faecal Coliforms

EC Guideline (G) Values 500/100ml IOO/ml
'"iri"s'ii"NLV\j~j"ue~"""""""""""" ···SOOO/iOOmT"········································ ··TOOOimT············································· .

Bathing also occurs at the various lake sites, notably Lough Ramor, Bailieboro Lough and Lough
Lene. Lough Lene currently qualifies for "Blue Flag". Since these lakes are also used for water
supply abstraction, the raw water standards also apply.

Since a river is a continuously moving body of water, the quality of water varies with time and
sampling can only be representative of water quality at the time ofsampling. '<tttIIII

Table 4.3 lists a number of sites which have been traditionally used by significant numbers of people
for bathing. Based on available local knowledge, estimated numbers of bathers at each site are
indicated together with the results of spot samples of bacteriological water quality taken during 1989.

I This data indicates breaches of the NLV standard on occasions. This situation is not unusual in an
i' open river due to the many sources of coliform contamination including septic tank overflows, storm

sewer overflows, treatment plant effluent discharges, agricultural discharges and contamination at
cattle drinking areas.

TABLE 4.3 - RIVER BATHING AREAS - MICROBIOLOGICAL ASSESSMENT

Location Existing
No.of Bathers

Date Total Faecal
Coliforms Colitorms

N/ADerrinadaly Bridge 27/6/89 2000 1400
28/7/89 600 100...................................................................................................................................................................................................................................

Watergate Bridge Trim 100 27/6/89 2800 400
28/7/89 1400 100..T~im··Ca·stie ....·..·..·..··....·....·..·· ..·.. ·')0........··......··· ..···....··· ··2·:;/6/89··....·....···....··· ··3·600·....··· ..····....··........···.. ··200..·········..·..·..·......·..·....·
28/7/89 2500 1800...................................................................................................................................................................................................................................

Bective Bridge 40 27/6/89 5200 1000..Be·ji'in·ter··B·ridge· ·· ·..· 50..· ··· ·· ·..··.. ··2"6i6/89..·· · ·:;:200 ·..·····..··.. ·· ·..400···· · ·..· ··..
28/7/89 500 200
o1//8/89 300 0

··u/s·New·"K}jcam·I3'rid'i~e........· ..N/A·..·· ..·.. ·· ..·..·....·.... ··26/6/89···....·· ..·..·· ..·.. ·"3"000..·· ..·..······......·..·· ..·..·· ··"j'4·00·....·......·..··....·..···....·
01/08/89 700 300··u/s..oi',j"·K"i·ic·am..Bridge..·.. ··· ..· ..N/A· ....·.. ·· ....··· ....·· .... ··2"6/6/89····......··....·.. ·· ..2·400'..·....·..........··........·..·..·j·400..··.. ··..·..·....·..·......·.. ··
01/8/89 17000 6700··N·av·an..Wei'r..·......·....···..·..·· ....·......200··..·····..······..·..........26/6/89··..........······..· ..2·040'0·····..······....··· ..·· .. ··.. ···j·900·0···..·......··....·..·..··....
01/8/89 1700 100

··U!s·Na·v~n········ .. ·· .. ···· ..·..··..·· ·..· ..N/A·..··· · ·· ·..· ..2/8/8·9·..···..·..···..· ·.. ··7600'..····..·· ..··· · ··..·..·..24·00..·......·......· ··· ·
··Broadboy·ne..Bridge··......· N/A· · · ·..· ·· ··2/8/8·9..·.. ···· ·· · ··2"i'00· ·· ·· ..· ·..· ..500···· ..···..·..·..· ···..· ·
··wei·r..at··s·iane..··.. ··· ·· ..·..···..· ··N/A ···.. ·· .. ···· ..····..·· ··2/8/8·9···..· ··· · ..6·00··· ·..·..··..· 2"00·..··..··· .. ·· ··..· ·..· ..
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River Boyne Water Quality Management Plan

Given the diverse sources of bacteriological contamination, it is not possible to guarantee compliance
with the foregoing bathing water standards in a freshwater river. However, the objective should be to
minimise the risk of contamination by:-

• Efficient operation ofwastewater treatment works for maximum removal ofbacteria

• Minimum standards for design and operation ofseptic tanks to prevent persistent overflows
and seepage discharges

• Use ofbest practices in agriculture to minimise waste discharges and river access for
animals

Additional disinfection treatment at wastewater disposal works is unlikely to be justified given the
diverse sources of contamination which are likely to influence the river water quality. This
judgement might be reviewed having regard to the level of usage of the river for bathing and water
contact recreation.

4.4 Fisheries

The River Boyne catchment is an important salmon and trout fishery. There are an estimated 15
Angling Clubs with a total membership of approximately 2,000 in the Boyne Catchment, affiliated to
the joint Council of Boyne Anglers.

The availability of salmon for commercial fishing and salmon angling is generally confined to the
main channel from Drogheda to Navan, together with approximately 2km of the Kells Blackwater.
These salmon fisheries have a channel extent of approximately 34km. Sea trout would generally be
confined to this part of the catchment also.

Spawning sites for salmon and trout are confined almost exclusively to the tributary catchments
which act as nursery areas. The larger channels also support substantial populations of resident brown
trout. The spawning areas for sea trout are confined almost exclusively to the tributarycatchments of
the Delvin and Mattock Rivers. Sections of the main channel also support adult brown trout and

~ significant salmon parr populations, the vast majority of which are spawned in the tributary systems.

Coarse fishing is confined mainly to Dysart lakes which provide good stocks of roach, rudd and
bream. The smaller lakes such as Ben Loughs provide stocks of pike. Lough Lene is considered a
medium quality brown trout fishery. Moderate quantities of eels have also been identified in the
catchment.

The arterial drainage programme for the River Boyne Catchment which commenced in 1969 and
continued until 1985 had a significant impact on the Boyne Fisheries. Drainage maintenance has
been in operation on the river since 1985 and has been accompanied in recent years by a Fisheries
Rehabilitation Programme in conjunction with the Central Fisheries Board. The objective of this
programme has been to produce more favourable habitats for the salmonids. This approach has been
regarded as successful with an estimate of salmon smolts of approximately 30,000 annually in the
stretch of river between Trim and Navan (salmon of age 2 +).
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River Boyne Water Quality Management Plan

There are three categories of salmon fishing on the Boyne:-

• Commercial Salmon Trap Owners ; there are three commercial salmon trap owners based
from 3km to 6km upstreamfrom Drogheda. The month ofJune, July and August are the
months ofpeak salmon catch

• Commercial Draught Net Licence Holders; operating in the estuarine waters

• Salmon and Trout Angling; the prime area for salmon angling is between Navan and
Drogheda. Salmon angling on the Kells Blackwater is regarded as relative(v poor

Tables 4.4, 4.5 and 4.6 show the estimated salmon catch for angling, salmon trapping and draft
netting respectively in the period 1980-1989. Table 4.7 shows the combined salmon and sea-trout
catches from angling over the same period. Fig. 4.1 shows the extent of coarse

fisheries in the Boyne catchment and Fig. 4.2 shows the extent of game angling waters in the River
System. Table 4.8 summarises the principal coarse fisheries, their current usage and potential.

TABLE 4.4 - SALMON ANGLING CATCHES

Year 1985 1986 1987 1988 1989

River Boyne 205 232 393 1000 667..Kei'is······················ ··7"5························· ..9"6'..··························· ··4································· ..2' j .

Blackwater

Tourism angling has significant potential in Ireland and it can produce significant tourism revenue
through development of inland fisheries with effective resource management. The Boyne Study
Group produced a Report entitled "Study of the Fisheries Resources of the Boyne Catchments" in
1990 which indicated tourism revenue amounts for a 1 week stay in the Boyne Catchment in the order
of IR£350 for salmon/sea trout fishing, IR£384 for brown trout fishing and IR£175 for coarse
angling.

The successful development of angling tourism in the Boyne catchment requires availability of clean
productive waters. It also depends on back-up services including effective litter control and
satisfactory sewerage facilities. The significance of fisheries is identified from statistics of visitors
from Great Britain and mainland Europe to Ireland which indicate approximately 13% of visitors
from Great Britain and 12% of visitors from mainland Europe identifying fishing as the holiday
activity.

The quality of water required for designated salmonid waters is set out in the European Communities
(Quality of Salmonid Waters) Regulations, 1988 (S.1. No.293 of 1988) which is based on EEC
Council Directive 78/659/EEC. These Regulations designate the "River Boyne - Main Channel" as a
salmonid water.
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River Boyne Water Quality Management Plan

The second schedule attached to the Regulations sets down water quality standards for a range of
parameters determined according to a sampling schedule in the third schedule of the Regulations.

Among the standards set down in the Regulations are:-

• Dissolved Oxygen; 50% ofsamples greater than or equal to 9mg/litre with an intervention
standard of6mg/1

• BODS; 95% ofsamples over 12 month period to he less than or equal to 5mg/1. Where weed
or sewage fungas growths are excessive, appropriate measures for control to be taken

• Ammonium; 95% ofsamples to be less than or equal to 1mg/l ofNH4 provided the same
percentage ofsamples have non-ionised ammonia less than or equal to 0.02mg/1 as NH3

TABLE 4.5- OFFICIAL REPORTED CATCHES OF SALMON TAKEN BY TRAP­
OWNERS 1980-1989

Year No. of Salmon Traps Weight (kg)
Total Average

}
)~

I

1980 371 1,514 4.1
······················i"9S·j"······················ ·······················"j98······················· ·······················j·:s·i·j"······················ ······························4:6·········..··········· .
······················j·9S·2······················ ······················..2'i"S·················..···· ·························859························· ·············..···············:3":9···..···..·····..·....····· .
··········..·····..·..j·983·.. ··..·······..······ ··· ..·..················i"46···..·················· ··········..·······..·· ..3·04········......···..·· .... ··············..··········..···5·:5· ·········..······· .
·········· ·· .. ····i·9S·4··..·..·..············ ···..·· .. ······..·······295···········..··········· ..··············..·..··(4"30..·..········· ····· _ ~;:5 ..
······..·..···..·..···}·9S·5·····.. ·· ..·········.. ..·..·..····..·.. ····..·j"6·i..······ ..·····..·..··· ..···············....····si"i"···....··· ..··· ···.. ·······.. ············..·······:r9· · ·· ············..
·......··· ..·....····T9S'6"·····.. ····.. ·· ..·· .. ····....·········..···..49·7".. ·· .. ··..············ ..···············..·..·2j·i9..·· ..········· ..······ ·············..·..········ ..··4:8···················· ..··......
·..········..··· ..····!·9·87"····..········..· ·······.. ·· ..·······..··478·..······ ..·..·····..·· .. ·················....i":63S..·....·· ..··......·· .. ········..····..········· ..···:3":4 ·· ..·..·..·······..·····..
.......... ······..····j·9s·if..··.. ····· ················(ooij"······..·..········· · ···············..·4:5·00..·..·····..··········· ··..··························4:5·· ··..···..········, ..
·..·······.. ·····..··T9·S9·..··..··..·..·· ..·..· ..
..................................................... - - .
.....................!.~~~~ ~!~.?~ ~.?!.??~ .

Average 397 1,751

TABLE 4.6 - OFFICIAL REPORTED CATCHES OF SALMON TAKEN BY DRAFT-
NETTERS 1980 - 1989

Year Draft Nets Average Weight
No. of Weight

Salmon (kg)
1980 2,087 8,518 4.1······.. ·············..·j·9S·j· ···..·.. ··..·· · ·······..·······..·..·j·j"jT ·· ········· ············ ..···· ··ij·j·4.. ·· ..··· ..····..······ "4:2 ..

·· ..·······....·..····..j·9if2"····..·· ··.. ···· ..·· ..·.. ··..·· ..··· ..(9·40'···..·············..· ·....················..9;63"8······ ..·.. ·· ..·..····.. ·..··········· ..···· .. ·· ··5:0·..·..·······..········ .. ···..
······ .. ·············..·i'9S"j..·· ··..·· · ..·..··.. ·······....·"jj·52..···.. ·· ..··········· ··············· ..····..j{i"S3·..····· ..····..······ ··············· ..···..········4:6··......··········· ..·.. ······
····.... ·· .. ············j"9S·4··· ..·..·· ..·· .. ·· · ..····· ..··· .. ·······"3))·00..·············..···....··········....···· ..·j·{i·(j""··..·..···· ..······· ··············..···..··· ..····4:1"·..··· .. ·· ..···········..···
·..······· ..·.. ·· .. ··..·j'9S·5··· .. ···..·..·..·.. ·· ·..···· ..·...... ·· ..(9·75..·····....·..····· ..· ········· ..······......9;57"j..··· .. ·· ..·····.. ···.. ·.. ··· .. ···· ..··········· ..··"4:8....············..·····..··..·
·········· ..·......·····j·9S·6··..··· ..·.. ··..·..·· ··..·..··· .. ·······"3:5·20..··· .. ··············· ······ ..··· ..····..····j·6)·06..··......············ ············..·....····· ..····4:6.. ··.. ············ .. ··········
······..·.. ·· ..·· ..·····j·9ifi······· ······.... ·· ········.. ·· ..·..·····2:S·8(..·········..·····.. ··················....·9;i"i"i,i·····.. ·· ..·····..····· ·· ..········..················i3·..·..···· ················
·· ..·..·· .. ·············j·988···..· ·..·.. ··.. ··· ..·..···..··..·..·····6:000..······ ..·····..····· ·..····..·········..··2"''7':(j·OO····.. ··.. ·· ..·..··· "4:5 .
.. ········ ..····· ..·····j"9S·i,i· ..····· ..·.. ··....··....··.. ······ .. ··.. ····2:5·55....················ .. ·.. ················· .. ·s·j3"O···..···· ..·····.. ····· ···························..·i2"..·..········ ..······..······

:::::::::::::::::::::::!.~~~C:::::::::::::::::::: :::::::::::::::::::)?;~~:~::::::::::::::::::::: :::::::::::::::::::}~~;~:?~::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Average 2,904 12,509
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River Boyne Water Quality Management Plan

TABLE 4.7 - OFFICIAL REPORTED CATCHES OF SALMON/SEA TROUT TAKEN BY
ANGLERS 1980 - 1989

Year Salmon Sea Trout
No. Weight No. Weight

(kg) (kg)
1980 198 808 425 187·······························i·9·S"i"····· ·· · ·· ..322 · ·i·;4·9"i" · ·· s·"i"s ···..· · ···· 2"36····· ··..····..

·· ..····· ···· ..·..· i"9·S2 · · ·· ..·"362 ······ · "i"j·S2..·..·..· ·· ··..· ·672 · ···.. ·· ··· ..· ·..2"84·· ······ ·
......·..·..·· .. ·· ·..·"i"9·83· · · ·..··..·.. ··· ·284··..·········· ..······..(3·92 ·· ·..·78"i" ·..·· ·..· ······ ·..··3":23..· ····..·········
..··· ......·....· ·.."i"9·S4..·· ·..· · ·· · ..·..···.. ·· ..182...... ·· ..···· ·..··..··..8·97 · ·· ·..·· i·j·17 ·····..·.... ·..······..··..··..··4·96..·······....·····..·
....··..··..·..· ·········..19·85..· · ··..· · · 205········· · ········..(0·18..· ·· ·· 8·0·S· ·..······ ······· ..·..····j·i"i..······..············
··· ·..·..·..· ···"i"9·86..··· ·····..· ·· · · ··..··..·23·2"·..···..····· ....··....LO·6S···· ..·..· ..·· ..·..· 4if7 ··..··..·· ············....·····222··....·..·..···..··..
..·..· ··..··· 1987 · ·· · ·..· ..······· ..··"393 ·......··· ·..····..·i";6·s6.. ·· · ···..····· 2j·52· ·..·..· ···..····..··..······796..·······..·····..···
· ·· · ·· ..· i"9·S8..· · ····..·· ·"393 ······..·· ···..·..·4·;5·00..· ·· ··..· ·2·j·9"ii"·..·· ···· ······..···..··..··842··· ···..·······..
·· ·······..· · i·9·89..· ·· ·· · · ·..i·~·ooo ·..····· ..·······2-;426..· ·· ..·..· ·..···:(0·00 ·..· ········.. ·········il"i"s..·..······..··..···..
....···..··· ..· "Totai..· ·· · ·· ·· · "3;·845 ···· ·..··..·16;46·5··..··.. · ··· · 2;27"2"..··..·..··..· ·· ·· ···..4·;520·····..··..·····..·
........·......·· ..·····..Averag·c..· ·· ·..·· · "385 ·..· ·· ..····"1";6·47......· ·..·· ·i;2"27·..........···.. ·· ·..· ·4·52"..·..·..······..·....
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River Boyne Water Quality Management Plan

TABLE 4.8 - COARSE FISHERIES IN THE BOYNE CATCHMENT - CURRENT USAGE

Lake Quality of Angling Current
Usage

Potential No. Angler Places

Castle Very good for match
and pleasure and
festivals per comm.
Bream, Roach, Hybrids.
Specimen pike water

Good usage Good 50

........................................................................................................................................................................................................................................
Drumkeery As Castle Lake " " 30

...................................................................................................................................................................................................................................•...
Lisgrey Good potential. Little used Good 10

Possible Specimen
bream & trench.

••••••••••••••••••••••••••••••••••••••••••• •••••••••••••• ao .

Nadreegeel Good stocks of roach, Little Used Major 50
bream, hybrids, pike & except by
perch. local anglers

Ramor Excellent roach, bream
fishing. Moderate pike
angling.

Heavily used
by coarse
anglers in
summer.

Major 80

··Ra~lp·a~t·R:··············· ··Go~d··b~~am··&··~u·d·d············ ··Mod~·~ate············· ··············Good··············· ······················2"0..·····················
fishing.

Bane (F) Survey Required Very little Excellent 10

20

320

Good for Rudd, Trench
and Perch to Specimen
size.

Dysart

TOTAL ANGLER PLACES

Very little.
Was formerly
a major
fishery

··Iio·y·~e··Can·af·········· ··Maint·ain·ed··se~t"ion·············· "Mod~'~'ate"""""'" ··············Go~d··············· ······················5·0..····················
(Oldbridge
downstream). Good
angling for roach,
bream, hybrids & perch.I

I
I
I

\
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River Boyne Water Quality Management Plan

4.5 General Amenity

The Boyne River and it's tributaries are of major amenity value to the people resident in the
catchment and to visitors. Maintenance of this amenity requires a clean river with satisfactory water
quality and a general absence of litter and other debris.

Compliance with the required standards for the key beneficial uses of the Boyne River System
outlined above will ensure a satisfactory water quality generally. Compliance with the requirements
for water abstraction for potable use, bathing and recreation and development of salmonid fisheries
will require effective control of discharges from wastewater treatment plants, industry and agriculture.

In addition, consideration may be required to the following:-

• Storm Sewer Overflows ,. overflows from combined sewer systems will require to meet
minimum standards based on guidelines provided by the Department of the Environment, in
the context of the Urban Wastewater Treatment Directive (91/271/EEC). In particular, such
overflows should have discreetly located outfalls with effective control ofdetritus to prevent ..""
an aesthetic nuisance at the site

• Phosphate Levels ,. phosphate levels in rivers and more particularly in lakes give rise to
enrichment which causes excessive plant and algal growth. This process is known as
eutrophication

4. 6 Waste Discharges

All liquid waste from domestic and industrial development must ultimately be disposed of to
receiving waters. This section of the plan reviews the major discharges to the Boyne River System,
the nature and general design parameters of existing treatment facilities and probable pollution loads
at the discharge point.

The impact of these discharges is considered later in the plan having regard to:-

• Lowflows in the river

• Background water quality

• Water quality objectives

The bulk of waste discharges in the River Boyne catchment are organic biodegradable substances.
Biochemical oxygen demand (BOD) is used as a measure of the strength of organic wastes. It is
defined as "the mass of dissolved oxygen required by a specific volume of liquid for the process of
biochemical oxidation under prescribed conditions over S days at 200 C". It is the normal parameter
used to measure pollution strength (as mg/I) and pollution load (kg/day).

The term population equivalent (P.E.) is used to express the wastewater load at a works in terms of
equivalent persons. The combined organic load from domestic and trade discharges

is expressed as population equivalent on the basis of 60 grammes BODS per equivalent persons.
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River Boyne Water Quality Management Plan

The impact of waste discharge on river water quality is a function of the waste volume and
characteristics and the flow in the river (dilution). A further factor is the recovery rate of the river
associated with the nature of the flow, extent of re-aeration, etc.

The minimum standards for compliance with current regulations appropriate to rivers supporting
abstraction for potable water use, bathing and water contact recreational activity and designated as a
salmonid fishery are identified in this section. These standards have obvious implications for the
amount of organic waste which can be accommodated in a river at any section, sometimes referred to
as the assimilative capacity. Notwithstanding the over-riding requirement to minimise waste
discharges, the approach does permit an objective evaluation of whether a particular effluent can be
accommodated or whether a higher standard of treatment is essential. In this regard, the following
approach can be adopted:-

" Biochemical Oxygen Demand (BOD s) ,. given the requirement for a maximum level of5mg/1
as 02 at 95% low flow, there must be reasonable assurance that this limit will not be
breached. The EEC Directive on salmonid waters (78/659/EEC) sets a guideline value ofthe
3mg/1 as 02. Therefore, this value might be regarded as an objective value in a salmonid
river where possible

" Phosphates mg/l P ,. the Salmonid Directive does not specify limits for phosphates. In the
case of lakes, it provides a relationship for determination of likely critical loading expressed
as mg P per m2 of lake surface per year depending on the mean depth of the lake and the
theoretical retention time, expressed in years. In other cases, it states that the limit value of
O.2mg/1 expressed as P04 may be regarded as indicative in order to reduce eutrophication.
A figure of double this value is suggested for cyprinid waters, For salmonid waters, the
equivalent value expressed as mg/l, as P is approximately 0.07 mg/l

4.7 Existing Municipal Discharges

Table 4.9 is a schedule of existing municipal wastewater treatment plants in the catchment,
indicating the existing treatment process type, capacity, existing loading and typical effluent load
characteristics in terms of BODS (kg/d) and orthophosphate as mg/l P.

Effluent quality data is listed in Appendix 5 and it also includes key operating parameters of some
plants, including MLSS (aeration tank suspended solids) and SVI (sludge volume index). It is
apparent that upgrading of existing plants is required in the major towns ofNavan and Trim together
with smaller plants at Rhode, Moynalty and at Collon, where the results of effluent sampling appear
to be unsatisfactory. In general, a minimum standard of 20mg/1 of BODS and 30mg/1 ofS.S. is taken
as standard for municipal discharges to inland waters.

The effluent data for municipal wastewater treatment plants in Appendix 5 shows the following:-

• Athboy S. T. w.,. this plant discharging to the Athboy River, is within capacity and occasional poor
effluent results appear to be associated "with excessive sludge accumulation indicated by high
AJLSS and elevated SVI values

44
3/jg/cblbo.l'nelreports/6959a

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:14:57:27



River Boyne Water Quality Management Plan

• Ballivor S. T. Jv. ; discharging to Stonyford River, plant nominalZv within capacity with occasional
unsatisfactory results evidenced by high suspended solids in the effluent, elevated BOD and high
S. V.I indicating reduced settleability

• Crossakiel S.T.Jv.; discharging to Athboy River, plant within capacity and with satisfactory
effluent apart from high occasional suspended solids

• Donore S. T. Jv.; discharging to the River Boyne, plant within capacity, with high quality effluent

• Dunderry S.T.Jv.; discharging to Clady River, works nominally within capacity but results show
inconsistent effluent, corresponding with excessive MISS. Occasional high effluent BOD and
suspended solids levels occur

• Dunshaughlin S. T. Jv.; discharging to Skane River. Existing plant proposedfor upgrading

• Kells S. T. W. ; high quality effluent discharging to Blackwater River, indicatedfor plant operating
satisfactorily, well within capacity

• Kilmessan S.T.w.; discharging to Skane River, shows generally satisfactory effluent with
occasional exceedence of20: 30 standardfor BOD and suspended solids respectively

• Lloyd S. T. w.; to Kells Blackwater, has satisfactory effluent from available data

• Longwood S. T. w.; to Longwood Blackwater, operates well within capacity, is reasonably
satisfactory, with occasionally high suspended solids

• Navan S. T. W. ; to River Boyne, is overloaded and has unsatisfactory effluent, particularly as
regard suspended solids

" Slane S. T. w.; to River Boyne, is within capacity, with a high quality effluent generally

• Summerhill S. T. w.; to Knightsbrook River, is within capacity with satisfactory effluent apart
from occasionalfailures

• Trim S. T. w.; to River Boyne, overloaded with reasonable efJ/uent generally but occasional
failure ofBOD, suspended solids standards and high ammonia discharge

• Bailieboro S.T.w.; shows a high quality efJ/uent in terms of BOD, suspended solids, ammonia
and phosphates

• Mullagh S. T. w.; shows a reasonable efJ/uent to the Moynalty River, generally to a satisfactory
standard

• Virginia S. T. w.; for the old septic tank works, this efJ/uent received negligible treatment, and a
new sewage treatment plant is under construction
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River Boyne Water Quality Management Plan

It is accepted that water quality in the vicinity of an outfall may not comply with the general standard
for the river stretch (mixing zone). However, outfalls should be located with care to ensure that acute
toxicity will not arise and that the mixing zones will not act as barriers to prevent the passage of
migratory fish. In addition, the following criteria should apply at outfalls:-

• Effective screening and detritus control must be in place to ensure the absence of visual or
aesthetic nuisance from sewage derived debris.

• The discharge should be free ofscum, oil andfloating debris

• The discharge should befree ofsubstances which produce odour, colour, taste or turbidity

• The discharge should not give rise to objectionable growth ofnuisance plants, sewage fungus or
animal species associated with sewage

~ More detailed operational data on the existing wastewater treatment plants, their current status and
available effluent sampling data are contained in Appendix 5. In general, the smaller activated sludge
plants perform moderately satisfactorily with occasional solids carryover due to the difficulty of
controlling a stable sludge level. This can result from occasional hydraulic overload, flushing out
sludge solids, or irregular desludging.
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River Boyne Water Quality Management Plan

TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS DISCHARGES (Ref. To Map No.6)

Map
Ref

Name Receiving Water Capacity I Current
Load

Average Load to River Comment

P.E. P.E.

B.0.D· 5

kg/d
Ortho- phosphate
mg/I P.

Plant within capacity for B.O.D.6.81214502500Athboy RiverAthboy S.T.W.
(extended
aeration)

···2··············l6~~~~k·i~i················lAth·b~y··R·i~~·~··················l400···············I···j"5·0···············I···i·······················..······························""1"·6:6..·················································l"P·iant·wltiiTil··capaCl!Y············· .
S.T.W.
(extended
aeration)

"j··············rc·i~i~m·~·ITo·~·············lAth·b~y··Trih~ta·~y··········l600··············ljoQ"··············"/""2:-5"·················································l·is··..················································1··P"ja·nt·w·itii"i~··c~p·aClty·························· .
S.T.W.
(extended
aeration)

(extended
aeration)

151f~~OOdr~~~~:~~~;ljooliooITl(6rpjaniwiihincapaciiy

(extended
aeration)

··T6············t··T"~·i;~··s:·T\\;;:··········l·Ri~~~·ii~y~·~····················t·4Q"6"O·············'··S4Q"O·············'··49·····················································'··5·:6·································..·················I··P·ia·nt·~veii~ad·ed··············· .
(extended
aeration)
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---- ------ ----- River Boyne Water Quality Management Plan

{
---- ---- ~------' ----

TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS DISCHARGES (Ref. To Map No.6)

Irish Country Meats additional load added

*Total-P

6.0-6.8*32-4040005000River Boyne17 Edenderry
S.T.W.
(L.A. and grass
plot tertiary
treatment)

..................., , , , , , , .
6 Ounderry Clady River 250 180 1.5 IS Works adequate

S.T.W. (package
extended
aeration)

~ · ··.. ··1..·..·..···· ·..····..· · ,··..· · , , , , , .
7 Kinnegad Kinnegad River ----- 2000 9 ----- New works satisfactory

S.T.W. (new
works)··8"· · rSum·me·~h·iiT..·· ..· ·p(ni'ghtsbroo·k..'River..·l260 · · ·..·· '··7S·0· · ·..··l·i..· ·· ·· ..·..ljj..··..· · ··..·rW'eiTwithi'n..~apadty ·· .
(extended
aeration)..9 rbunsha~·gh'ii·n ·t..Skane..R·ive·r· · lTs·oo ·· ,..i5·O'O · l To""""""'''''''''''''' I..~~~·~·~..· · ·I..Ri'veaiows..jna(fequate..for·thTs..e'fflue·nt · · ..
S.T.W.
(extended
aeration)

(extended
aeration)

11111::~~;::i:;I:~~:......::1 ~ioo:~~O:~~i~:;:::::::::~~~:~::::::::::::::::::~~~]2~ ::~.~:::::::::::::::::::::::::::::::~:=:i=:i=:~'~I:oio::;i~~~~I~~~~tiO~ ..
12 Ballivor S.T.W. Stoneyford River 600 500 14 1.8 N.E.C. effluent also discharges 2.25kgs/d B.0.0'5

(extended
aeration)
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.--- ---------- ------- ._-_.. RiVer:BOYne waterQuali!YM;nage;;;;;(Plan ---.--

TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS D~ ~HARGES (Ref. To Map No.6)

Adequate Capacity3.2435~'

···iT6"6..······· ·..r:3·5····· ·..·· ·····f8·~T6 ····..····..--··..···..rProposed··ne~ ..~orks·"for ..2"OOO··P:E:..~ith --
"P" Removal

Moynalty River28 Mullagh
S.T.W.
(extended
aeration)

aeration)
·j"S..···················..·········fSTane··S·.·f.\v:·······T'River·Soyii·(;··················r·E6"6"················..··T'7()'O·····················..···f6··························..·······T'fi·..··..····..················T'Ade<j"uate··capaCitY······,·········..····························· .

(extended
aeration)..fr....·--------····----......--fT~'iiyaj'j~·~· ..........·---r--R·i~~·~·B(;y~~ ........··......·..,--S·OO·..----....·..··--..·.... f"i·O·O..·..........·..........··fT6···........·........····..·....rS·j..·....·..·..........·........rAdeq·uate..cap·iiCitY··..·..·..·......···......·· ..·..........···......·....·..·
S.T.W.
(extended
aeration)........·· · · ·· f·· ..···· · ·--..··· · ····f .

26 Virginia Louth Ramor
S.T.W. (Septic
Tank)
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River Boyne Water Quality Management Plan

4.8 Industrial Discharges

There are a significant number of industrial discharges to the Boyne River system, many of them
relatively small trade wastes or institutional discharges.

The larger industrial discharges licensed in the catchment are summarised in Table 4.10. These
Licences are subject to periodic review and the Licence conditions include requirements for
monitoring of compliance.

In the case ofIrish Cement and Tara Mines, the main issues relate to inorganic parameters such as
suspended solids and in the case of the mines discharge, heavy metals.

The Bailieboro Co-op discharge to the Lear River follows tertiary treatment on grass plots designed to
achieve a very high standard of effluent including a limit of 1mg/l P. This is necessary to protect the
downstream lakes from eutrophication.

The ESB Power Station at Rhode has a significant discharge to the Yellow River which has low base
flows. This discharge requires review.

TABLE 4.10 - MAJOR INDUSTRIAL WASTE EFFLUENTS - BOYNE CATCHMENT

Licencee Receiving
Water

Licence or Estimated Other

............................................................................---.,...... ~----r--- --t ..
Flow BOD 5 mg/I S.S. mg/I

Irish Cement River 8600 20 30 Quarry effluent

..!??.~.~~~ ~~y..~~ ~.~!.~ .
Tara Mines Ltd River max 100 : 1 dilutions required in
Navan Boyne 45m3/mi Boyne to effluent metals limits

n stated..V'irgiil·{a..Ml'ik· ..········ ..Lo·ugh ··· ~f8m3'ihr· .. ·'2'0 ····..····· · ·'3'0· ·..· ·.. ··9ili·g;i·p:..Ph6~·9· ..·Sampii'ili····· ..
Products Ramor results show compliance..6itto~c·ooii'ilg· ..····· Lo·ugh..··.. ··· ..·· .. ·j60·ii1j /ii Uiic·ontaiii·inate,f..·················· ··· ..····
Water Ramor r··Wei'iman..· ····..·· · ..Moy·na·it·y··..·· ·'2'0·..······· ····..··.. ··20..·..······ ..······ .. ··· ..Fibre·piant·~·B·Ori ..iiffi·{t·Ti6·..·····
International kgs/d, other parameter limits ...,

..i3a·ii·ieboro·C·o~o'ij ..· ·'Lear..Ri've·r·....·"S20'ii1j /,C' ..2'0*·..........·····..·..· ·'3'0·*..··· ..·......··..··· ..Effiii·ent·land~sprea(i'iiii·g;i ..p····....
*reduced by grass plot
treatment to 1.03 kgs BOD/d.

··i3a·iii'eboro·Co~o·p ..· ..Lear..Ri·ver..··.. '''i4S'offil (' Coo·iing··wat·er·oniy · ··..·..·········..·
d

··E:S:·i3::··Rho·de y·ei'iow··..··· "l'i'3'6ilil /" 'jiili'easured'" "S'4"iii'easured" ..Re·quires..deta'iie'd·assessment ·..
River d
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River Boyne Water Quality Management Plan

Appendix 6 contains results of sampling and analysis of effluent at Bailieboro Foods, Virginia Milk
Products and Wellman International, all in Co. Cavan. Recent results show:-

" Bailiehoro Foods; results are generally reasonable, with some failures and one notable very
poor effluent (11/4/95). The cooling waste effluent quality is generally low in organic and
nutrient load.

" Virginia Milk Products; effluent analysis indicates a very high quality discharge with low
organic load

" Wellman International; the data shows a reasonable effluent, with some inconsistency and
occasional elevated BOD and suspended solids concentrations

4.9 Storm Sewer Overflows and Other Issues

'-' Apart frem treatment plant effluents, consideration is required to be given to storm sewer overflows
from combined systems. Most urban developments in excess of 25 years old are drained on a
combined ,;ystem with both storm and foul discharges collected in a common sewer network. In such
systems, it has been the practice to provide overflows to relieve the hydraulic loading in times of
rainfall. This practice can give rise to significant pollution in a number of respects:-

" Orgariic pollution measured in terms ofBOD

" Bacteriological impact, related to the volume ofdischarge

" Ammonia discharges which can give rise to concentrations which result in toxic conditions
for fish life

" Hydrogen Sulphide concentrations can be discharged at the outset of a storm, when settled
organic matter is re-suspended in sewers. This is extremely toxic in receiving waters and is
difficult to detect, being oxidised very quickly

" Nutrient loads are carried over in the discharge spill in both soluble and particulate form
which may contribute to enrichment ofbed sediments

" Sediment deposits containing high organic loading can be discharged at overflows resulting
in detrimental environmental and aesthetic impact

• Where industrial wastes are present in the sewer, metals and other toxins can be discharged

52
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River Boyne Water Quality Management Plan

Criteria for combined sewer overflows have been evolved by the Department of the Environment
which are regarded as complying with the Urban Wastewater Treatment Directive. These criteria
include the following:-

• A minimum overflow setting below which overflows will not occur. This is normally
expressed as a multiple ofthe dry weather flow (DWF) and is typically in the order of6-7.
Where high strength industrial ejjluents are discharged to the sewer system, the settings
would require to be adjusted accordingly

• The type ofstorm overflow structure should be such as to ensure efficient hydraulic control
and solids separation. Guidelines for such structures are contained in the WRC Guidelines
(UK), ref ER 304 E

• The locations ofoverflow discharge points should be discreetly located and should have
effective control offloating debris to avoid aesthetic nuisance

• A dilution standard should be applied which will ensure a maximum BOD limit in the river of
20mg/1 and ideally 10mg/l. The use ofstorage and recycling can be used to control spill
frequency and this is particularly appropriate for bathing or recreational use waters (4, 8 or
16 times per year)

• Consideration should be given to preventing overflow spills during "first flush" conditions.
This is usually achieved by ensuring that overflows will not occur within
the time ofconcentration ofthe sewer network. During the early period ofthe storm, sewage
strengths can increase considerably as sediment and slime is re-suspended into the flow.
Afterwards, the concentrations tend to fall considerably

• Significant overflows in the catchment should be monitored using automatic recording
equipment to measure spillfrequency and duration and with provision for automatic
sampling

The foregoing criteria are applied to overflows from combined or partially combined sewer systems
and to similar overflows from pumping stations and at the inlet to treatment plants. Separate storm
drainage systems can also be contaminated to a significant extent due to organic material washed into
the sewers and mis-connections, particularly from dishwasher and washing machine discharges.
These issues require policing to ensure that they are satisfactory.

Storm drainage systems for petrol stations and other areas where oil spillages are likely, should
always be fitted with oil traps. In sensitive receiving waters, provision of oil and grit traps might also
be considered on the outlets from road drainage systems, etc.
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River Boyne Water Quality Management Plan

4.10 Legislation and Regulations

4.10.1 Legislation

The control of water pollution is principally governed by the Local Government (Water Pollution)
Act 1977 and the Local Government (Water Pollution) (Amendment) Act 1990 together with the
associated Local Government (Water Pollution) Regulations 1978 to 1996. In essence, it is a
statutory offence under the Water Pollution Act to "cause or permit any pollutant matter to enter
waters". One of the main provisions of the Act is to provide for a licensing system to control the
discharge of trade or sewage effluent to a watercourse or sewer.

The Act requires that any undertaking which is going to discharge trade effluent or sewage to a
watercourse must apply for a licence. Such licences are issued subject to conditions laid down by the
Local Authority. Effluent monitoring to be carried out by the licencee is normally a licence
requirement and the results must be made available for inspection at any time by the Local Authority
Failure to comply with the terms of a licence is a statutory offence, and while in theory any person
may prosecute the culprit, in practice due to the difficulties in obtaining proof, only the Local
Authority or the Fishery Boards have taken prosecutions.

The Local Authority is given a general power to take any action it deems necessary to prevent
pollution or remove polluting matter from waters and the polluter is liable to repay the full cost of
these measures to the Local Authority. The Act also enables the Local Authority to serve notice
requiring specific action to be taken to prevent polluting matter from entering waters and for the
recovery of the costs of such action.

The Amendment Act of 1990 essentially strengthens the provisions of the 1977 Act and the water
pollution control provisions of the Fisheries (Consolidation) Act, 1959. The fines have been
substantially increased under the 1990 Act whereby the maximum fine on summary conviction has
increased from £250 to £1,000 and 011 conviction on indictment from £5,000 to £25,000. These
increases apply to offences under both the Water Pollution and the Fisheries Acts. The Principal
(1977) Act provides in Section 17 for review of licences for discharge to sewer at intervals of not less
than three years.

In addition to the provisions in Irish Law, there are a number of directives and regulations emanating
from the European Union concerning water quality. Regulations are binding in their entirety and
immediately applicable in all members states. Directives on the other hand leave the form and
methods of achievement to the discretion of the national authorities and are binding on the member
states to which they are addressed.
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River Boyne Water Quality Management Plan

The directives relevant to the Boyne are listed below:-

• The Directive concerning the Quality Required ofSurface Water Intendedfor the Abstraction
of Drinking Water in member states (75/440/EEC) and Irish Government Regulations (SL
No.294 of1989)

• The Directive concerning the Methods of Measurement and Frequency of Sampling and
Analysis ofSurface Water Intended for the Abstraction of Drinking Water in member states
(79/869/EEC), Regulations also included in (SL No.294 of1989)

• The Directive on the Quality ofFreshwaters Needing Protection in order to Support Fish Life
(78/659/EEC) and associated Regulations (Sf No. 293 of1988)

• The Directive concerning Urban Waste Water Treatment (91/271/EEC) and the
Environmental Protection Agency Act, 1992 (Urban Waste Water Treatment) Regulations
(SL No. 419 of1994)

• The Directive on the Protection of Waters Against Pollution Caused by Nitrates from
Agricultural Sources (91/676/EEC)

4.10.2 Integrated Pollution Control

A recent development in pollution control in Ireland is the introduction of a new licence called the
Integrated Pollution Control or IPC Licence. This licence is administered by the Environmental
Protection Agency which was established by the Environmental Protection Agency Act of 1992. The
licensing function of the Agency commenced on the 16th May, 1994 and is being expanded on a
phased basis to cover scheduled industry categories.

The concept of an IPC Licence has been gaining importance in recent years. Its main environmental
objective is to prevent or solve problems rather than transferring them from one environment to
another. Consequently, only one licence is issued to cover all aspects of air, water, waste and noise.
The licence will involve a more holistic approach to pollution control with all aspects of the
environment including air, water, noise etc., provided for under the one licence. The IPC licence,
when issued, will replace the existing Local Authority Licence.
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A comprehensive monitoring programme will be required as part of the [PC procedure, with sampling
and analyses of the following parameters demanded by a typical licence.

• Emissions to Atmosphere

• Atmospheric Emissions - Abatement/Treatment Control

• Monitoring ofAtmospheric Conditions

• Effluent Treatment Control

• Nfonitoring ofEmissions to Waters

• Toxic and Dangerous Waste Disposal- off-site

• Other Wastes

• Analysis ofwastes for disposal off-site by landfill

• Noise

• Surface water monitoring on-site

• Groundwater monitoring on-site

• Reporting

It will also be a condition of the licence that incidents are reported by phone or fax to the Agency's
Headquarters in Wexford as soon as practicable after the occurrence. Action must be taken to
minimise the effect on the environment and minimise any waste generated.

4.11 Summary

This section has examined beneficial uses of the River Boyne system which require certain minimum
standards of water quality for their existence. At the same time, it has considered the pressures on the
river system, primarily wastewater discharges, which tend to cause water quality deterioration. In the
management of the river system, minimum standards must be applied which can reliably ensure that
all of the beneficial uses can be sustained at present and into the future.

A legislative framework exists to support environmental management by setting minimum standards
for compliance and the use of licensing to control emissions. The standards relate to the nature and
beneficial uses of waters but also include uniform emission standards for waste discharges.
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TABLE 4.11

'-_._-- ---- ~-'-- ._- ---"--

(
BOYNE WATER QUALITY - NATIONAL A1'.J E.U. STANDARDS

River Boyne Water Quality Management Plan

Salmonid Water
EU 78/659/EEC & S.I. 293,1988

Raw Water Quality (A2)
EU 75/440 & S.I. 294,1988

Bathing Water Standard
EU 76/160 & S.I. 84,1988

Parameter Units G. Values I I. Values G. Values I I. Values G. Values I I. Values Comment

Ammonia
- Un-ionised
- Total

mg/I NH4
mg/I NH4

.005
.04

0.025
1.0

<1.0 (N) <1.5 (N)

5,000
1,000
300

500
100
100

25,000
5,000
2,000

None/100ml

5,000
2,000
1,000
None

/lOOml
/lOOml
/IOOml
/500ml

..............................................................................................................................................................................................................~ .
Bacteria
- Total Coli forms
- Faecal Coliforms
- F. Streptococci
- Salmonella

....·..·..· ··· .. ···· ·····.. ··· ..···..···· · ··r ····· ·· ·..··f · · · ·····f· ·..· ···f·..· ······ · ·r I · ·..· · · ·1· ·.. ·· · · ·,..· · J
BODs mg/lOz 3.0 5.0 <5.0 5.0

1.0mg/1 in D.O.E. Guidelines

0.7 as Pz Os - Raw Water (G)

50 as No)

0.36
0.05
0.07

mg/IN
mg/IN
mg/I P

..N·utr·i·en·ts · · ·..·..· •· · · · ·•· · · ·I..· · · · ·~· ..

- Nitrates
- Nitrites
- Phosphates

Metals
- Zinc mg/I Zn 0.3*

* Hardness 250 - 350 may
Permit Values >0.3
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River Boyne Water Quality Management Plan

5. Current Water Quality

5.1 Introduction

Water quality in the River Boyne catchment has been assessed as follows:-

• Biological monitoring; biological assessment expressed as a biotic index which combines
diversity on the basis ofcertain taxonomic groups, with the pollution indication of individual
species or groups, into a single index or score. The water resources branch of the EPA
(formerly ERU) has developed a biotic index suitable for the procedures used in the
evaluation of Irish Water Bodies. The basis of the index is summarised in Table 5.1. It
provides a relationship between water quality and typical riffle fauna ranging from QI (bad)
to Q5 (good). These ratings can be further interpreted to four basic classifications of
"unpolluted", "slight pollution" "moderate pollution" and "serious pollution" at times.

• Physico-chemical assessment; physical and chemical parameters which can determine the
characteristics of the water column based on laboratory analysis. These parameters can be
referenced to specified standards such as those previously summarised in E. U. Directives and
associated National Regulations (dissolved oxygen, BOD, suspended solids, phosphates,
nitrates, ammonia, etc.)

• Microbiological assessment ; generally used to assess the public health issues associated
with water quality. Typical microbiological parameters are toral coliforms, faecal coliforms,
faecal streptococci, salmonella and entero-viruses. These parameters are particularly
significant in the context ofthe bathing water and drinking water standards (see 4.9)

• Trophic status; based on assessment ofplant and algal production associated with nutrient
loads. This is an important parameter in the context of lakes and slow moving rivers where
nutrient enrichment can result in very serious water quality impacts such as severe algal
blooms with associated severe changes in oxygen concentration, water quality and taste
problems due to subsequent algal decay

5.2 Biological Quality Assessment

The EPA carry out regular biological assessment oflrish rivers which provide a basis for determining
current water quality status and trends over time. Biological assessment has important advantages
over chemical data in the following respects:-

• Biological organisms integrate pollution effects over time, whereas chemical data represents
a once offrepresentation ofconditions in the water column at a test location

• Biological communities integrate the effects ofmultiple stresses and demonstrate cumulative
impacts

• Biological communities can serve as early warning by detecting intermittent pollution and
subtle changes, missed by occasional chemical surveys (e.g. the impact of storm sewer
overflows)
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River Boyne Water Quality Management Plan

Well documented changes occur in the biota of rivers and streams in response to pollution. The use
of indicator species, i.e., those which by their presence and abundance are indicative of the prevailing
environmental conditions, is well established. Macro-invertebrates (visible with the naked eye) tend
to be the most commonly used taxa, classified as sensitive, less sensitive, relatively tolerant, tolerant
or most tolerant forms.

TABLE 5.1 THE BIOTIC INDEX WATER QUALITY SCHEME OF THE ENVIRONMENTAL
RESEARCH UNIT (after Me Garrigle et AI, 1992).

The Faunal Groupings

Group A - Sensitive Forms Group C - Relatively Tolerant Forms Group D - Tolerant Forms

Plecoptera (excI. Leuctra sp. Tricladida, Ancylidae, Neritidae, Hirudinea, Mullusca (excI. Ancylidae,
Nemouridae), Heptageniidae, Astacidae, Gammarus sp., Baetis Neritidae)
Siphlonuridae Cased Trichoptera rhodani, Caenidae, Limnephilidae, Asellus sp.

Glossosmatidae, Uncased Trichoptera, Chironomidae (excl. Chironomus sp.,
Coleoptera, Coenagriidae, Sialidae, Rheotanytarsus sp.)
Tipulidae, Simuliidae, Hemiptera (excl.
Aphelocheirus sp.) Hydracarina

Group B - Less Sensitive Forms Group E - Most Tolerant Forms

Leuctra sp.. Nemouridae, Chironomus sp., Tubificidae
Baetidae (excl. Baetis rhodani),
Leptophlebiidae, Ephemerellidae,
Ephemeridae, Cased Trichoptera
(excl. Limnephilidae,
Hydroptilidae, Glossosmatidae),
Odonata (excl. Coenagriidae)
Aphelocheirus sp.,
Rheotanytarsus sp.

RELATIONSHIP BETWEEN WATER QUALITY AND THE TYPICAL RIFFLE FAUNA

Quantity Qv ABC D E

Eroding Sites··Good······························ ··05······..············· ..++++ ··w······················· ...++ ··+i~ ·· ··· ··..· ..+i~..········ ·
..F·a;~·· ..·· ·..·.. ··· ..·..···· ..A4..·.. ··..··· ..·· · ..B······..····· ·· ·.. ·· ..+++.+ +++ ++ +i~·_·· ..·· · ..
··Doiibi:f~·i ······ ··· ..03..·· ·..··..·· +/~ ··++B · ·· :;:++ B ·
·'P'oor..· ·· · ·· · ··02' ·..·..· ·..·· +/~ ++++ m ..
..Bad..·· ··· ·..· O·j·· ..· ·· ..· · +/~ ++.++ ..
..De·positi·~g ..Sj'tes .
..Good..·..· · · ·· ··05..· · · +i~..· · · · ..+++.+ +++ B ..···· · ··· +i~····· ..· ·..·
··F·a;~· ·..· ·· ..·· ·· ··04···· · ·..·· ++ ++++ B··..·· · · ..+i~·· ·· ··
··Doiib'tr{ii ·..·..· · ··· ··(b..··· ·· ·· +/~ ++ m ..·· · m·· · ·
..P·oor ···· · ·..··· ·· ··02· ··..·..· +/~ +++ m ..· ·
..Bad···· · ·· O·j ·..··..·· ++.++ .

++++ Abundant, +++ Common, ++ Present, +/- Sparse or Absent, - Absent

Biotic Index or Q-Value Community Diversity Water Quality Condition
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River Boyne Water Quality Management Plan

This is further classified in 4 general pollution classes as follows:-

Biotic Index Quality Status Classification

Q5,Q4-5,Q4 Unpolluted Water Class A
·······················Q3~4······················· ······················siigiitiy··po·ii~·ied\V~t~~······ ······································Ciass·B··········· .
····················Q3·:Q2"~3···················· ··················Mode~ateiy··p·~ir~t~d\Vatei········· ······································Ciass·c··········· .
················Q2":·QT~2":Qr·············· ····················S·eiio~siy·"P"~ii·~t~~fWater· ..······ ······································ciass·[j"······..··· .

Biotic indices, therefore, are used to detennine water quality status as regards organic pollution. They
are not designed to detect toxic pollution and should therefore be combined with physico-chemical
assessment of the water column and bed sediments. Since most of the pollution occurring in Irish
rivers is organic, the use of a biotic index provides a useful method of interpreting the significance of
the invertebrate communities in tenns of water quality.

The EPA survey method involves complete assessment of the site in the field, including ascribing a
Q-Value. Preference is given to riffled sites with turbulent flow conditions and hand-net sampling is

W carried out according to ISO standard 7828-1985 (McGarrigle et.a!. 1991). This involves kick
sampling for 2-5 minutes with a similar period spent picking animals from stones to ensure that those
with sufficient holdfast mechanisms are included in the sample.

The sample is transferred to a tray and a field inventory of the invertebrates is made on site. The
general conditions such as botton substratum, velocity, clarity, presence or absence of sewage fungus,
macrophytes or algae are also recorded. The data is then condensed into a 5 point biotic index of Q­
value, which is interpreted as follows:-

Class A waters are considered unpolluted and can be regarded as satisfactory. Water classified as B
and C are likely to have an adverse effect on beneficial uses to a lesser or greater extent. Class 0
waters are seriously polluted and may be incapable of sustaining aquatic life.

5.2.1 Biological Assessment ofBoyne River System
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The site locations where biological monitoring of the River Boyne is carried out in the catchment are
shown in Map No.9 and the data is summarised in Table 5.2a for stations on the main river channel.
Fig. 5A and 5B are extracted from the ERU Reports (1991 and 1995) entitled "Ireland - River
Quality". In this map, blue signifies unpolluted (Class A), green signifies slightly polluted (Class B),
brown signifies moderately polluted (Class C) and red signifies seriously polluted (Class D). Table
5.2 gives historical data for the Boyne River and more recent 1994 data.

An overview of the Boyne catchment for 1994 data (Tables 5.2) indicates the folJowing:-

• The main River Boyne channel is relatively unpollutedfrom Slane to Drogheda and upstream
of the Stonestown River tributary. The Kells Blackwater is of similar quality in its lower
reaches, as is the Stonyford River and Lough Lene

• Rivers indicated as slightly polluted include the Boyne channel upstream ofSlane to upstream
of Trim, the Moynalty River, the Athboy and Deel Rivers, the Yellow River and the
downstream section ofthe River Blackwater (Longwood)

60
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River Boyne Water Quality Management Plan

• Moderately polluted sections of the Boyne system include the upper sections ofthe Moynalty
and Kells Blackwater upstream ofLough Ramor and at the lake outlet, the Skane River, the
upper sections of the Longwood Blackwater, and on the Riverstown River upstream of
Kinnegad and in the vicinity ofEdenderry

• Seriously polluted classifications apply to a short stretch of the Kells (Blackwater) upstream
ofCastle Lake, Bailieborough

This data indicates extensive sections of slightly polluted river with local sections moderately polluted
and with occasional black spots. The least satisfactory sections are the upper reaches of the Kells
Blackwater and Moynalty Rivers in Co. Cavan and the smaller tributary rivers in the south-east of the
catchment.

Reference to the Q ratings for the River Boyne, in Table 5.2, indicates that there has been a slight
general decline in water quality in recent years (1971-1994). This decline reflects increased nutrient
enrichment, primarily phosphates arising from municipal sewage and agricultural run-off. ....1
Table 5.2 refers to the main River Boyne channel only. Similar Tables of biological rating are
presented in Appendix 2 for the various tributary rivers. A general overview of the biological data in
the Appendix indicates as follows:-

• River Boyne - main channel; showed deterioration during the 1970 's particularly in the
upper channel but has significantly improved and is now classified generally as slightly
polluted. Some deterioration between 1986 and 1994 may reflect increased eutrophication

• River Athhoy ; the Athboy River data indicates slightly polluted tending towards moderately
polluted. This appears to be associated with sewage discharge at Athboy and general
pollution

• Longwood Blackwater ; this river also qualifies as slightly polluted. There has been a
reduction in the extent ofserious pollution in the upper reaches in recent years.

• Castlejordan River ; Data indicates moderately polluted river showing disimprovement
compared with previous samplings. A new STW at Rochfortbridge recently commissioned
should improve water quality

• Clady River ; this small river shows seriously to moderately polluted water quality
consistently through the 1980 's associated with sewage discharge

• River Deel ; water quality in the River Deel is slightly polluted with little change over time

• Kinnegad River ; the Kinnegad River is shown as slightly polluted, though significantly
improved between the 1970 's and 1990 'so Improvement in sewage treatment at Kinnegad is
reflected in recent improvement.
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River Boyne Water Quality Management Plan

• Knightshrook River ; the Knightsbrook River is indicated as moderately polluted to
unpolluted downstream near the River Boyne confluence. This is associated with both
municipal and agricultural run-off The river shows significant improvement from earlier
samplings

• River Skane; the River Skane is indicated as moderately polluted. This is associated with
sewage discharges but has shown a striking reduction in pollution recently.

• StonYford River; the Stonyford River is indicated as relatively unpolluted with little change
in biological improvement over time

• Tromman Stream; a single set of data on the Tromman Stream in 1985 showed it to be
moderately polluted to unpolluted

• Yellow River; available data on the Yellow River to 1985 indicated unpolluted with marginal
improvement over time
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TABLE 5.2: EPA BIOLOGICAL QUALITY RATINGS - RIVER BOYNE

. .~__,,_. "~V""_'_____ _._. ~,,_._._ "._' _
River Boyne Water Quality Management Plan

0100 River Bridge 4-5 NO NO NO NO 3-4 4 4 NO

0160 Kishawanny Bridge NO NO NO NO NO NO NO NO 3-4

0200 Boyne Bridge 2-3 3-4 3-4 3 4 4 4 3 4

0300 Kinnafad Bridge 2-3 2-3 2 1-2 2-3 4 4 NO 3

0400 Ballyboggan Bridge 4-5 3 NO 4-5 4 4 4 4 4

0500 Leinster Bridge NO NO NO NO NO 4 NO 4 NO

0600 Ashfield Bridge 4-5 NO 4 4 4 4 4-5 4 4

0700 Stonyford Bridge NO NO NO NO NO 3-4 4 3-4 NO

0800 Inchamore Bridge 4-5 NO 3 4 4 4-5 4-5 4 4

0900 Scarriff Bridge 5 NO 3-4 4 4-5 5 5 4 4

1000 Oerrinydaly Bridge 5 NO NO 4 4 5 5 3-4 3-4

1100 dis Athboy R. Confluence 5 NO 4-5 4-5 3-4 4 4 3-4 NO

1200 Trim West Bridge NO NO NO NO NO 4 4-5 3-4 3-4

1300 Newtown Trim Bridge 4-5 NO 4 4 3-4 4 4 3-4 NO

1400 500m dis Knightsbrook R. NO NO NO 3 3-4 3-4 4 3-4 3-4

1500 Bective Bridge 5 NO 4-5 3-4 4-5 5 5 3-4 3-4

1600 Ballinter Bridge NO NO NO NO NO 4 4-5 3-4 3-4

1700 Kilcarn Old Bridge 5 NO 4 4 3-4 4 4-5 3-4 NO

1800 Navan Railway Bridge NO NO NO 4 4 4 4-5 3-4 3-4
1900 2km dis Navan 4 4 4 3-4 3 3-4 4 2-3 3
2000 Broadboyne Bridge NO NO NO NO NO NO 4 NO NO
2010 500m dis Broadboyne Bridge NO NO NO NO NO NO NO 3-4 3-4
2100 Slane Bridge 4-5 4-5 4 4 4 4-5 4 4 3-4
2150 Ford S. of Broc House NO NO NO NO NO NO NO 4-5 4
2200 Oldbridge 5 4~5 3 NO NO 4 4 NO 3-4
2300 Orogheda West Bridge NO NO NO NO NO NO NO NO NO
2400 Orogeda Railway Viaduct NO NO NO NO NO NO NO NO NO

*ND =No Data
--

(. 65 (.3ljg/cblboyne/reports/6959a
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River Boyne Water Quality Management Plan

#I River Blackwater (Kells) ,. this river is shown as grossly polluted in it's upper reaches,
improving to slightly polluted/moderately polluted in the middle reaches and relatively
unpolluted in it's lower reaches. Overall, the middle and lower reaches of the river have
slightly disimproved over time up to 1994

#I River Devlin,. data on this river shows it to be slightly polluted and somewhat disimproved
from the mid-1980's

#I Drumkeery Lough Stream,. this is indicated as moderately polluted, improved since 1990

#I Lislea River,. indicated as unpolluted with no change recently

#I Mattock River,. the Mattock River is indicated as slightly polluted to un-polluted over it's
length, which is an improvement over the years

#I Moynalty River,. this river is generally slightly polluted with a local black spot on the Chapel
Lake branch

This biological data on the River Boyne system provides an overview of the water quality
environment. It indicates a reasonably satisfactory situation overall in the catchment, with a number
of remaining black spots and with indications of an increase in the extent of slightly to moderately
polluted river. This is almost certainly associated with eutrophication arising from nutrient
enrichment.

Biological rating is an essential part of water quality assessment, providing a reliable indicator of
general quality and change over time. It is particularly useful in assessing the cumulative impact of
general pollution or occasional discharges which may not be identified in periodic water sampling. A
programme of annual biological sampling should be implemented as part of water quality
management of the River Boyne System.
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3/jglcblboyne/reports/6959a

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:14:57:29



i
i

I

I

I
I

i
I

River Boyne Water Quality Management Plan

5.3 Physico-chemical Assessment

Regular sampling is carried out in the Boyne River System for a range of physico-chemical
parameters by the local authorities in association with EPA. Appendix 3 of the Technical Data
contains summary Tables of water quality data for catchment rivers. The sampling locations on each
river are tabulated, together with the EPA reference number, where relevant.
This sampling programme provides a water quality database from which the folIowing can be
established:

• The parameter values in the water column which can be used to monitor pollution levels
based on guideline values, for example, the limits in the relevant E. U. directives and
associated National Regulations.

• Trends can be evaluated over time and by river reach.

• Physico-chemical data is particularly useful to trace pollution incidents to out/ails and
primary sources.

• The effects ofdischarge loads can be assessed, relative to baseline values and guideline
limits, by sampling upstream and downstream ofdischarges.

This ongoing monitoring programme requires the implementation of an environmental database
management system which would allow for data update, analysis, trending and reporting. The
development of a Water Services G.I.S., currently underway by the Local Government Computer
Services Board, wilI provide for management of environmental data, alIowing spatial reference and
visual displays including thematic mapping.

The folIowing parameters are monitored on a routine basis:-

• Biochemical Oxygen Demand (BOD)

• Dissolved Oxygen

• Nitrate

• Phosphate

• Suspended Solids

• pH

• Temperature

• Conductivity

• Colour

67
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River Boyne Water Quality Management Plan

• Turbidity

• Faecal Coliforms

• Chloride

• Chemical Oxygen Demand (COD)

Biochemical Oxygen Demand

BOD is a measure of the biological activity of the water. When organic matter is discharged to a
river, it serves as a food source for the bacteria present and is broken down to simple compounds such
as carbon dioxide and water. The amount of oxygen required in this breakdown is known as the
oxygen demand. The five day BOD test, (BODS) which is the standard analytical procedure, is the
amount of dissolved oxygen taken up by bacteria in degrading oxidisable matter in the sample,
measured after five days incubation in the dark at 20 deg.C. The resulting drop in dissolved oxygen
is the BOD of the sample. BOD is expressed in mg/I of 02 and the standard for Salmonid waters is
less than or equal to 5mg/1 02. There is no health significance to BOD but it is a very important
parameter as it gives an indication of the amount of organic matter in the waterbody.

Dissolved Oxygen

An unpolluted water will be saturated with oxygen and a concentration of 9.2mg/1 represents 100%
saturation at 20 deg.C. Oxygen solubility has an inverse relationship with temperature and therefore
concentrations will be higher in Winter. High algal growth can cause severe oxygen variations due to
alternate photosynthesis and respiration. The levels of dissolved oxygen are particularly critical to
fish, with salmonid fish species adversely affected if levels fall to around 50% saturation. Normal
values are in the range of 80% to 120% of saturation. In salmonid waters, at least 50% of samples
should have dissolved oxygen concentration of9.0mg/1 or more, with 100% greater than 7 mg/I 02.

Nitrate

Nitrate (~03) is an important parameter in terms of eutrophication or nutrient enrichment and gives a
good indication of run-off from agricultural activities. It is also an indication of sewage
contamination and its presence in freshwaters is indicative of human activity. The units of
measurement are mg/I, usually expressed as mg/l N. It's significance from a health perspective is that
high nitrate levels in drinking water are very hazardous to infants and may induce
methaemoglobinaemia or blue baby syndrome. There is no standard for salmonid waters. Due to its
relative abundance, it is rarely the controlling nutrient for algal and plant growth in fresh waters. For
surface waters for abstraction, the limit is 50 mg/I as N03 (S.1. 294).

Nitrite

Nitrite C\02) normally exists in relatively low concentration, even in sewage, because Nitrogen will
tend to exist in a more reduced form (Ammonia - NH3) or more oxidised state (Nitrate - N03)·
Values greater than about 0.01 mg/I N in freshwaters can be indicative of sewage discharge. The
salmonid water regulations specify a limit of 0.05mg/1 N02.
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River Boyne Water Quality Management Plan

Phosphate

Phosphates, expressed as mg/I P, are particularly important in terms of eutrophication. Excessive
levels cause serious eutrophication, particularly in lakes, though rivers with poor flow regime are also
affected. This is associated with algal blooms and diurnal variation in oxygen levels due to
photosynthesis in daytime and respiration at night. Phosphates are abundant in organic wastes from
wastewater and agricultural run-off.

A value in the order of 0.2 mg/l as P04, equivalent to 0.0652 mg/I as P., is indicated in theSalmonid
Directive as a general guide to prevent eutrophication. However, its impact is dependent on a range of
factors, specific to each waterbody. All waterbodies have a threshold limit having regard to water
turnover and values above the threshold can lead to high algal growth and plant crop, particularly in
favourable weather conditions. The surface water standard for abstractions has a limit of 0.7 mg/l as
P205, equivalent to 0.3mg/1 as P (S.L 294).

Suspended Solids

Suspended solids measured as mg/I, are solids suspended in the water column which may settle
slowly or remain in suspension. These solids may consist of algae, sewage solids or other particulate
materials, either inert or organic. The presence of suspended solids interferes with aquatic plant life
due to reduced light penetration, damaging fish life and causing a build up of material on the beds.
The standard for salmonid waters is less than or equal to 25mg/l solids.

Conductivity

The conductivity of a waterbody is a measure of its ability to carry electric current and varies with the
number and type of ions contained in the waterbody. It is of no health significance, but provides a
useful indication of the magnitude of dissolved solids present and also a useful indication of hardness
and alkalinity. It is usually determined in the field with a portable meter and units of measurement
are lts/cm at 25° or 20° as there is some variation on the temperature used. There is no standard for
Salmonid waters.

pH

The pH of a solution indicates whether it is acidic or basic and by definition is the negative logarithm
of the hydrogen ion concentration. It is expressed on a scale from 0-14 with 7 being neutral, above 7
alkaline and below 7 acidic. The normal range for freshwaters is 6.5-8.0. The standard for Salmonid
waters is between 6 and 9. It can be measured conveniently in the field using a portable meter. There
is no direct health significance but it is very important environmental parameter as it affects the
behaviour of other substances. Extremes of pH can cause fish morality and corrosion of metal
fixtures, pipes etc. Short-term fluctuations in pH are usually associated with severe eutrophication.

Temperature

Temperature is a very important parameter principally due to its relationship with other constituents,
most notably dissolved oxygen. The normal temperature ranges in Irish freshwaters are from freezing
point in winter to occasional summer maxima in the order of 25°C. Elevated temperatures may have
adverse effects on aquatic life and the standards for Salmonid waters are outlined in Table 5.1. The
unit of measurement is deg.C and measurement is usually carried out on site.
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Ammonia

Ammonia is produced in natural waters due to the breakdown of urea and other nitrogen containing
compounds. It may be present in different forms depending on the pH and free or un-ionised
ammonia is NH3 while ionised ammonia is NH4 +. High ammonia concentrations indicate sewage or
industrial contamination. High ammonia loads may arise from sewage overflows in storm conditions.
The ammonia tolerances for fishery waters are narrow with mandatory limits in the Salmonid
Regulations of Img/I total ammonia (NH4) and 0.02mg/1 un-ionised ammonia (NH3). The ratio of
both is pH dependent and can therefore be altered by algal activity, for example.

Colour

Natural colour results from organic debris such as peat, leaves, needles and branches in various stages
of decomposition. Waters can appear highly coloured due to suspended matter and this is known as
apparent colour to distinguish it from true colour due to vegetable or organic extracts. These
materials will give the water a yellow-brown appearance which is primarily a problem for waters
extracted for drinking. The units of measurement are (mg/I Hazen) and there is no standard for
salmonid waters.

Turbidity

Turbidity is caused by a wide variety of suspended materials, for example clay particles, sewage
solids, silt and sand washings. Turbidity in waters interferes with the natural passage of light and the
visual depth is restricted. The units of measurement vary depending on the method of analysis used
and this causes difficulty in setting standards. There are no salmonid standards.

C.O.D.

Chemical oxygen demand or COD is the oxygen required for complete oxidation of organic matter to
carbon dioxide and water regardless of the biological assimilability of the substances. Consequently,
COD values may be significantly higher than BOD values particularly if large amounts of resistant
organic matter is present. It can be determined in a relatively short time compared to the BOD which
takes 5 days and an approximate BOD:COD ratio can often be established. Typically for certain
wastes, the CODIBOD ratio is about 1.54: 1 and therefore can be indicative of the BOD of a sample.
There is no standard for salmonid waters, as the test is not sensitive enough for waters of low oxygen
demand. It is a more useful parameter in terms of the polluting strength of a waste.
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River Boyne Water Quality Management Plan

Faecal Coliforms

Escherichia coli is a coliform bacteria found in the intestine of both humans and animals. Its
presence indicates waste of faecal origin and the possibility that pathogenic or disease causing
bacteria may be present. There are health risks associated with their presence in waterbodies and
consequently strict standards are in force regarding drinking waters and waters used for water contact
sports such as swimming. They are a useful indication of sewage contamination and their presence in
high numbers would infer recent sewage contamination. Coliform organisms die off over time and
the rate of die-off is much greater in saltwater than in freshwaters. There is no standard for salmonid
waters. Standards for designated bathing waters and for surface waters used for abstraction are given
in Table 4.11. Coliforms are usually measured as faecal coliforms or total coliforms. Faecal
coliforms are of faecal origin, whereas total coliforms are all coliform bacteria present, including
those from soil and other sources.

Chloride

Chlorides occur naturally in all waters and the concentrations vary widely depending on the proximity
to seawater. In freshwaters, natural sources include soil and rock formations. Sewage contains large
amounts of chlorine and high chlorine levels may indicate sewage contamination. Natural levels for
freshwaters are in the order of 15-35 mg/I CI. There are no standards for salmonid waters and
standards for drinking water are concerned with taste rather than toxicity. Standards for total residual
chlorine in fish waters, however, are tight, equivalent to O.003mg/1 CI.

Hydrogen Sulphides

Hydrogen Sulphide is developed in sewage in anaerobic conditions, for example in pipe bed
sediments or pipe wall slimes in foul/combined sewers. It can be flushed out at storm overflows at
the onset of storm conditions and is highly toxic to aquatic life. However, it is difficult to detect,
being very quickly oxidised.

Physico-Chemical Parameter Range

Tables 5.3 summarise the recent water quality history of the River Boyne main channel, and its'
tributaries giving maximum, minimum and mean values. These summary tables illustrate the water
quality ranges in the Boyne River system.
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River Boyne Water Quality Management Plan

5.3.1 River Boyne System - Dissolved Oxygen

Dissolved oxygen (D.O.) has been identified as a key parameter, particularly in the context of fish
life. Specifically, the Salmonid regulations require 50% of values to be in excess of 9mg/l 02. The
E.U. directive for salmonid waters sets guideline values of 100% of samples greater then 7mg/l 02.
Minimum D.O. levels in the presence of heavy algal or plant growth will tend to occur in early
mornings.

The general pattern of D.O. levels and range of values is generally as follows:-

• River Boyne upstream of Yellow River; this section of the main Boyne channel has sluggish
flow and heavy plant growth, including duckweed mats (Lama minor). Dissolved oxygen
surveys since 1990 at low flows showed extremely low night time D.G. levels, well below the
salmonid directive limits. Levels ofless than 20% saturation were recorded in August, 1990.
These levels could result in fish kills. Recent data since 1994 shows a range from 6.4 ­
14.2mg/1 at Ballyboggan. Data upstream in Co. Kildare (Clonkeen Bridge and Edenderry
Brfdge)slow similar tendencies to low D.o. levels on occasions
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TABLE S.JA: BOYNE MAIN CHANNEL - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

-- RiverBOyne Water Quality M;nagementPlan

Station DO BOD PH NOz N03 NH4 P04

mg/l mg/l mg/l mg/l mg/l mg/l

Clonkeen Bridge 5.89 3.179 7.79 - a.08 0.093 0.167
(0.7-78) (/.7-6_0) (7.6-8.2) - (l-J-12.8) (0.03-0.14) (0.105-0.384)

Edenderry Bridge 5.89 2.93 7.76 - 6.71 0.118 0.218
(4.0-7_0) (24-3.5) (7.6-8.0) - (3.5-94) (0.03-0.18) (0.125-04/)

Ballyboggan 9.634 2.216 7.863 0.077 9.608 0.175 0.214
(64-/4.8) (0.6-5.3) (7.0-8.5) (0.016-0.198) (044-25.7) (0.0/-0.57) (0.0045-0.6)

Stonyford 10.101 3.425 7.899 0.085 10.721 0.147 0.329
(26-14.9) (0.4-1.01) (7.1-845) (0.009-0.33) (0.3-25) (0.009-0.51) (0. 004-6. 54)

Inchahore 9.970 1.982 7.986 0.069 10.372 0.120 0.283
(19-148) (0.6-4.6) (7./-9.3) (0.009-0.363) (0.88-22.5) (0.003-0.37) (0.015-3.389)

Derrinadaly 10.432 1.963 8.001 0.063 10.314 0.119 0.347
(5.3-15./) (03-4.3) (7.1-8.6) (0.009-0.33) (0.88-23.4) (0.004-0.83) (0. 006-6. 2 7)

Newtown 10.868 2.072 8.049 0.060 10.233 0.114 0.298
(5.3-16) (0.3-5.2) (7.1-8.6) (0.006-0.2) (0.44-22.9) (0.007-0.68) (0.002-5.05)

Bective 10.951 2.169 8.083 0.055 10.459 0.105 0.282
(6.1 -1 6.1) (02-4.8) (7./-8.6) (0.003-0 /3) (0.88-23.7) (0.0/-0.709) (0.005-2 42)

Bellinter 10.760 2.129 7.986 0.065 10.544 0.103 0.298
(6.8-/5.2) (0.2-5.6) (7.05-8.5) (0.OC.'-0.3) (0.38-24./) (0.002-0.4) (0.005-2.8)

Kilcarne 10.879 2.043 8.039 0.063 10.792 0.103 0.251
(7.1-/5.3) (0.3-6.0) (7-8.6) (0.003-0.27) (0.83-25) 0.005-04) (0.0/-/.77)

New Bridge 11.160 2.196 8.075 0.069 10.667 0.115 0.181
(72-159) (0.2-5.7) (6.9-87) (0-0.36) (0.66-24.3) (001-041) (0.006-0.6)

Broad Boyne 11.316 2.426 8.091 0.073 11.012 0.108 0.230
(7.1-15.4) (0./-6.3) (6.7-8.5) (0.001-0.3) (0.69-24.3) (0.019-0.4) (0.005-1.17)

Slane 11.536 2.322 8.139 0.069 11.189 0.094 0.270
(7.9-/5.9) (0.3-5.6) (6.8-8.6) (0.003-0.28) (0.3-24.4) (0.001-0.27) (0.005-2.2)

Old Bridge 11.462 2.325 8.149 0.065 11.489 0.086 0.257.
(8-/5.6) (0.2-5.8) (6.8-8.66) (0.006-0.36) (0.44-25.2) (0.004-0.38) (0.007-/.85)
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TABLE 5.3B; RIVER BLACKWATER (KELLS) - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Water Quality Manage~tPlan

Station DO BOD PH

I
N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Bloomsbury Bridge 10.850 2.817 7.954 0.070 8.867 0.109 0.360

(7.1-15.6) (0.5-9.0) (7.3-8.4) (0.01-0.36) (2.6-20.09) (0.003-0.3) (0.01-1.5)
Carnaross 11.354 3.403 7.834 0.045 6.267 0.102 0.230

(6.4-16.2) (1.1-12.5) (7.0-8.55) (0.01-0.20) (0.88-21.24) (0.01-0.37) (0.01-0.55)

Donaghpatrick Bridge 11.076 2.989 7.967 0.079 8.9882 0.116 0.340

(6.4-15.5) (0.8-9.4) (7.4-8.4) (0.01-0.5) (1.76-20.85) (0.001-0.64) (0.05-1.03)

Liscarton 11.226 2.851 7.974 0.053 9.164 0.107 0.339

(7.1-17.2) (0.4-10.0) (7.5-8.4) (0.009-0.16) (2.21-22.1) (0.003-0.34) (0.05-1.4)

Mabes Bridge 11.853. 3.195 8.048 0.041 7.208 0.095 0.268

(7.7-16.3) (0.7-12.1) (7.1-8.7) (0.004-0.29) (1.77-18.4) (0.004-0.5) (0.005-1. 7)

0' Daly's Bridge 10.867 3.583 7.848 0.044 5.145 0.092 0.388

(5.7-16.0) (0.5-10.5) (6.8-8.5) (0.009-0.2) (0.442-20.94) (0.002-0.26) (0.03-2.9)

Polboy Bridge 11.442 3.011 8.025 0.071 9.402 0.101 0.339

(7.8-15.9) (0.8-9.6) (7.3-8.9) (0.016-0.36) (1.76-21.67) (0.005-0.3) (0.01-2.4)

Sedenrath 10.774 3.008 7.949 0.050 8.026 0.103 0.335

(6.1-15.8) (0.8-9.8) (7.2-8.47) (0.01-0.132) (1.77-27.25) (0.009-0.3) (0.01-0.98)
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TABLE 5.3C : ATHBOY RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Water Quality Management Plan

Station DO BOD PH N02 N03 NH4 P04

mg/l mg/l mg/l mg/l mg/l mg/l

Athboy 10.200 1.683 7.935 0.054 7.647 0.088 0.182

(7.1-14.0) (0.8-2.7) (7.4-8.7) (0.02-0.15) (0.88-16.1) (0.013-0.19) (0.02-0.95)

Mitchelstown 10.071 1.800 7.929 0.089 8.209 0.097 0.286

(3.9-14.2) (0.9-3.6) (7.4-8.3) (0.03-0.23) (1.32-16.70) (0.02-0.24) (0.08-1.7)

Clonlesson 10.514 1.794 7.947 0.057 8.4648 0.077 0.369

(7.1-14.3) (0.4-3.3) (7.5-8.3) (0.02-0.15) (1.3-7.6) (0.03-0.19) (0.05-2.88)

Kilnagros 9.362 2.078 7.967 0.204 7.945 0.112 0.478

(4.1-13.9) (0.6-4.8) (7.5-8.5) (0.02-2.6) (0.88-17.45) (0.03-0.30) (0.12-2.36)

Martinstown 11.038 2.122 8.022 0.061 8.730 0.099 0.667

(8.1-14.9) (0.4-6.8) (7.0-8.5) (0.02-0.17) (0.44-18.01) (0.01-0.3) (0.08-4.9)

Milltown 10.662 1.683 8.025 0.067 9.861 0.085 0.522

(7. 6-14.5) (0.3-4.0) (7.5-8.5) (0.02-0.17) (0.88-19.3) (0.02-0.22) (0.07-3.57)

Tremblestown 9.486 2.329 7.937 0.182 8.389 0.143 0.339

(3.8-13.5) (0.8-5.1) (7.4-8.5) (0.02-2.4) (1.32-19.55) (0.02-0.51) (0.1-1.7)
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TABLE 5.3D : RIVER BLACKWATER (KELLS) - PHYSICO - CHEIUICAL DATA (MEAN AND RANGE)

River BoyneWater Quality M"anagement-Plan

Station DO BOD PH
f

N02 N03 NH4 P04

mg/I mg/I I mg/I mg/I mg/I mg/I
Bloomsbury Bridge 10.850 2.817 7.954 0.072 8.867 0.109 0.360

(7.1-15.6) (0.5-9.0) (7.3-8.4) (0.01-0.36) (2.6-20.09) (0.003-0.3) (0.01-1.5)
Carnaross 11.354 3.403 7.834 0.045 6.267 0.102 0.230

(6.4-16.2) (1.1-12.5) (7.0-8.55) (0.01-0.20) (0.88-21.24) (0.01-0.37) (0.01-0.55)

Donaghpatrick Bridge 11.076 2.989 7.967 0.079 8.9882 0.116 0.340

(6.4-15.5) (0.8-9.4) (7.4-8.4) (0.01-0.5) (1.76-20.85) (0.001-0.64) (0.05-1.03)

Liscarton 11.226 2.851 7.974 0.053 9.164 0.107 0.339

(7.1-17.2) (0.4-10.0) (7.5-8.4) (0.009-0.16) (2.21-22.1) (0.003-0.34) (0.05-1.4)

Mabes Bridge 11.853 3.195 8.048 0.041 7.208 0.095 0.268

(7.7-16.3) (0.7-12.1) (7.1-8.7) (0.004-0.29) (1.77-18.4) (0.004-0.5) (0.005-1.7)

0' Daly's Bridge 10.867 3.583 7.848 0.044 5.145 0.092 0.388

(5.7-16.0) (0.5-10.5) (6.8-8.5) (0.009-0.2) (0.442-20.94) (0.002-0.26) (0.03-2.9)

Polboy Bridge 11.442 3.011 8.025 0.071 9.402 0.101 0.339

(7.8-15.9) (0.8-9.6) (7.3-8.9) (0.016-0.36) (1.76-21.67) (0.005-0.3) (0.01-2.4)

Sedenrath 10.774 3.008 7.949 0.050 8.026 0.103 0.335

(6.1-15.8) (0.8-9.8) (7.2-8.47) (0.01-0.132) (1.77-27.25) (0.009-0.3) (0.01-0.98)
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TABLE 5.3E : BLACKWATER SOUTH - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Water QualitYManage-;;:~tPlan

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Blackwater 9.469 1.938 7.848 0.081 10.620 0.111 0.208

(6.9-13.7) (1.0-3.0) (7.4-8.2) (0.01-0.15) (1.76-26.5) (0.01-0.36) (0.05-0.58)

Trim 10.342 2.046 7.950 0.074 10.6329 0.103 0.159 .

(7.2-13.6) (1.0-4.0) (7.5-8.8) (0.01-0.12) (2.2-27.0) (0.01-0.36) (0.05-0.57)

Castlerickard 10.292 1.992 7.926 0.068 11.319 0.083 0.204

(7.7-13.5) (1.0-4.0) (7.5-8.3) (0.01-0.12) (2.65-27.2) (0.01-0.26) (0.03-0.78)

Johnstown 9.885 1.892 7.892 0.076 10.786 0.132 0.243

(6.4-13.5) (1.0-4.0) (7.4-8.3) (0.01-0.12) (0.44-25.9) (0.03-0.36) (0.02-0.88)

Racketstown 10.885 2.223 7.900 0.066 11.095 0.085 0.156

(7.9-13.5) (1.0-5.0) (7.4-8.3) (0. 01-0.12) (2.21-26.4) (0.01-0.26) (0.03-0.5)

TABLE 5.3F : BOYCETOWN RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I

Boycetown 10.333 2.347 7.886 0.076 10.938 0.172 0.236

(7.9-12.4) (1. 0-5. 0) (7.5-8.1) (0.01-0.15) (2.0-27.85) (0.01-0.83) (0.036-1.01)

Derrypatrick 10.520 2.293 7.779 0.067 10.033 0.135 0.229

(8.4-12.5) (0.7-6.3) (7.0-8.1) (0.02-0.16) (1.0-24.12) (0. 01-0. 61) (0.04-1.09)

Milltown 11.340 2.180 7.935 0.080 10.7091 0.172 0.171

(9.1-12.8) (0.9-4.4) (7.5-8.2) (0. 02-0.20) (2.0-27.21) (0.01-0.91) (0.01-1.03)

Scurlogstown 11.587 2.320 7.943 0.064 11.248 0.122 0.123

(8. 0-13.1) (0.5-3.9) (7.2-8.2) (0.02-0.18) (1.0-26.95) (0. 01-0.31) (0. 016-0.43)
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TABLE 5.3: BOYNE MAIN CHANNEL - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Water QualitYManage-;;:;e.;t Plan

Station DO BOD PH NOz N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I

Ballyboggan 9.634 2.216 7.863 0.077 9.608 0.175 0.214
(64-148) (06-53) (7.0-8.5) (0.016-0.198) (0.44-25.7) (0.01-0.57) (0.0045-0.6)

Stonyford 10.101 3.425 7.899 0.085 10.721 0.147 0.329
(26-14.9) (0.4-101) (7.1-8.45) (0.009-0.33) (0.3-25) (0.009-051) (0.004-6.54)

Inchahore 9.970 1.982 7.986 0.069 10.372 0.120 0.283
(1.9-14.8) (0.6-4.6) (7.1-9.3) (0.009-0.363) (0.88-22.5) (OJI03-0.37) (0.015-3.389)

Derrinadaly 10.432 1.963 8.001 0.063 10.314 0.119 0.347
(53-151) (03-43) (7.1-8.6) (0.009-0.33) (0.88-23.4) (0.004-083) (0.006-6.27)

Newtown 10.868 2.072 8.049 0.060 10.233 0.114 0.298
(5.3-16) (0.3-5.2) (7.1-8.6) (0.006-02) (0.44-22.9) (0.007-0.68) (0.002-505)

Bective 10.951 2.169 8.083 0.055 10.459 0.105 0.282
(6.1-16.1) (1I.2-U) (7.1-8.6) (0.11113-0.13) (0.88-23.7) (II. II1-11.7(9) (11.11115-] -12)

Bellinter 10.760 2.129 7.986 0.065 10.544 0.103 0.298
(68-15.2) (0.2-5.6) (7.115-8.5) (11.0111-0.3) (11.38-24.1) (0.11112-11.4) (0.0115-2.8)

Kilcarne 10.879 2.043 8.039 0.063 10.792 0.103 0.251
(71-15.3) (11.3-6.0) (7-8.6) (t!.01I3-1I:1 7) (11.83-25) 0.11115-0.4) (11.01-1.77)

New Bridge 11.160 2.196 8.075 0.069 10.667 0.115 0.181
(7.2-/5.9) (()]-5.7) (6.9-87) (11-1136) (II 66-UJ) (0.111-0.41) (0.006-06)

Broad Boyne 11.316 2.426 8.091 0.073 11.012 0.108 0.230
(7.1-15.4) (0.1-6.3) (6.7-8.5) (0.001-0.3) (0.69-24.3) (0.019-0.4) (0.005-1.17)

Slane 11.536 2.322 8.139 0.069 11.189 0.094 0.270
(7.9-15.9) (0.3-5.6) (6.8-8.6) (0.003-028) (0.3-244) (0.001-C.27) (0.005-2.2)

Old Bridge 11.462 2.325 8.149 0.065 11.489 0.086 0.257
(8-156) (0. 2-5. S) (68-8.66) (0.0116-0.36) (11.44-25.2) (11.004-0.38) (01107-1.85)
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TABLE 5.3G : CASTLEJORDAN RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

-",-- ----
River Boyne Water Quality Management Plan

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Baltinoran 9.417 2.714 7.948 0.148 8.222 0.435 0.136

(7. 0-12.4) (1.4-6.0) (7.5-8.5) (0.07-0.42) (2.6-16.4) (0.072-1.9) (0.04-0.5)

Castlejordan 10.754 2.459 8.053 0.113 8.565 0.292 0.097

(7.9-13.9) (1.2-4.2) (7.6-8.6) (0.04-0.41) (1.76-18.4) (0.01-1.94) (0.04-0.34)

Kildangan 10.229 2.559 8.001 0.122 8.0330 0.344 0.106

(7.8-12.7) (1.5-4.3) (7.6-8.6) (0.013-0.39) (1.76-19.1) (0.019-1.87) (0.07-0.26)

TABLE 5.3H : CLADY RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Balbrigh 10.246 3.154 7.903 0.089 12.335 0.463 0.612

(4.1-14.5) (0.6-9.0) (7.4-8.2) (0.02-0.21) (2.54-29.7) (0.01-2.7) (0.11-2.1)

Spollens 11.980 2.800 7.876 0.104 13.876 0.242 0.509

(7.0-15.4) (0.9-3.9) (7.2-8.3) (0.01-0.33) (2.62-29.8) (0.03-0.94) (0.14-0.9)

Cookes 9.975 3.438 7.813 0.100 8.8500 0.320 0.462

(7.4-13.2) (1.1-10.0) (7.5-8.1) (0.037-0.18) (1.0-13.4) (0.01-1.5) (0.15-0.83)

Dunderry 9.275 2.692 7.765 0.100 12.212 0.353 0.478

(3.5-13.8) (0.5-4.2) (7.2-8.3) (0.02-0.22) (3.0-27.3) (0.05-2.1) (0.2-1.25)

Tullaghanstown 9.308 6.415 7.943 0.110 13.012 0.457 0.765

(2.3-14.3) (0.5-46.0) (7.0-9.8) (0.04-0.29) (5.2-28.1) (0.03-3.1) (0.02-3.2)
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( (
TABLE 5.31: RIVER DEEL - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

-- Ri-;;;rnoync Wiii"Cr'QualiijM;nagcmeniPian---

Station DO BOD PH-l N02 N03 NH4 P04

mg/I mg// mg// mg// mg// mg/I
Trim 10.200 1.888 7.996 0.068 7.071 0.101 0.778

(8.3-12.2) (0.4-3.5) (7.5-8.2) (0.01-0.27) (1.32-16.3) (0.01-0.28) (0.02-5.07)

Clondalee 9.800 1.918 7.922 0.072 6.979 0.236 0.782

(7.5-13.3) (0.6-3.4) (7.3-8.2) (0.01-0.28) (1.76-15.43) (0.03-1.88) (0.08-5.76)

Inan 9.676 1.865 7.934 0.065 7.2953 0.138 0.989

(7.2-13.0) (0.6-4.0) (7.1-8.2) (0.02-0.28) (1.7-16.9) (0.05-0.34) (0.07-7.26)

TABLE 5.3J : DEVLIN'S RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station. DO BOD PH N02 N03 NH4 P04

mg// mg/I mg// mg// mg// mg//
Sallygardens 10.729 2.780 7.767 0.157 14.115 0.242 1.032

(7.6-14.2) (1.7-5.0) (7.0-8.3) (0.02-0.47) (2.4-31.09) (0.05-0.67) (0.49-1.78)

Grange 10.638 6.800 7.845 0.212 14.811 0.167 0.769

(8.0-14.1) (1.4-6.8) (7.0-8.2) (0.03-0.58) (0.43-30.01) (0.05-0.31) (0.36-1.56)

Devlins 10.563 2.386 7.804 0.112 10.9988 0.116 0.658

(6.9-14.2) (0.2-4.3) (6.9-8.2) (0.03-0.27) (0.17-26.95) (0.03-0.38) (0.44-0.98)

Monk-Newtown 12.000 2.875 7.811 0.101 9.528 0.109 0.722

(10.1-14.2) (1.4-6.3) (6.9-8.5) (0.01-0.28) (0.22-26.87) (0.03-0.39) (0.33-1.6)
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TABLE 5.3K: KINNEGAD RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Water Quality Management Plan

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Ballivor 9.895 2.125 7.918 0.089 7.503 0.211 0.467

(6. 7-14.2) (0.6-4.2) (7.3-8.5) (0.01-0.2) (0.44-16.4) (0.03-0.75) (0.02-4.9)

Clonard 10.281 2.465 7.966 0.076 7.919 0.129 0.135

(6.9-13.4) (0.8-6.3) (7.6-8.6) (0.01-0.23) (0.88- 17.20) (0.01 -0.68) (0.04-0.36)

Kilwarden 9.495 2.375 7.915 0.136 7.2585 0.174 0.366

(3.9-14.4) (1.0-6.7) (7.6-8.6) (0.01-1.3) (0.44-17.6) (0.02-0.75) (0.07-2.5)
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--~-- ---- ---- ------' ---- RI\Te--rff"oyne WaIerQualifY!VlanageliiCiiTPlan------------;;;(-:------(

TABLE 5.3L : KNIGHTSBROOK - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Ballinrig 10.917 2.109 8.138 0.078 9.584 0.098 0.640

(8.1-13.5) (0.8-3.7) (7.8-8.5) (0.01-0.24) (3.09-25.4) (0.03-0.25) (0.03-2.1)

Laracor 10.596 1.970 8.117 0.055 10.106 0.078 0.536

(7.6-12.4) (0.6-5.0) (7.7-8.8) (0.01-0.12) (3.09-21.29) (0.03-0.16) (0.11-1.67)

Summerstown 11.063 1.970 8.117 0.055 9.8300 0.073 0.523

(7.3-13.8) (0.4-3.7) (7.8-8.5) (0.01-0.11) (2.6-21.02) (0.01-0.19) (0.05-1.8)

Cloneymeath 10.452 1.914 8.157 0.066 7.716 0.087 0.709

(5.7-13.5) (0.2-3.9) (7.8-8.4) (0.01-0.25) (1.0-17.5) (0.03-0.28) (0.02-2.13)

Curleys 10.240 2.264 8.065 0.056 8.447 0.139 0.471

(6.1-12.1) (0.6-5.8) (7.7-8.3) (0.01-0.12) (1.7-16.7) (0.06-0.31) (0.18-1.6)

Dangan 10.529 2.351 8.119 0.105 8.656 0.198 0.605

(6.3-13.0) (0.6-7. 7) (7.8-8.5) (0.01-0.55) (1.3-21. 02) (0.03-1.3) (0.01-1. 9)

Trim 11.096 2.022 8.123 0.047 10.124 0.065 0.460

(8.4-13.4) (0.8-4.4) (7.5-8.5) (0.01-0.09) (2.6-22.05) (0.02-0.18) (0.09-1.8)

Moynalvey 10.100 2.089 8.131 0.086 7.155 0.134 0.491

(5.2-12.9) (0.2-5.0) (7.7-8.5) (0.01-0.21) (1.76-17.4) (0,04-0.45) (0.03-1.8)
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TABLE 5.3M : MATTOCK RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

"-"-- Rj;;:rnoync water QualitY~f;nagcment·Plan

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Boyds 11.246 2.517 7.673 0.107 9.662 0.212 0.713

(7.5-14.5) (0.7-6.7) (7.2-8.4) (0.03-0.4) (0.34-28.03) (0.04-1. 02) (0.17-1.6)

Kellystown 11.683 2.171 7.673 0.066 12.123 0.102 0.533

(8.7-14.6) (0.8-4.0) (7.0-8.6) (0.02-0.2) (0.39-32.03) (0.02-0.33) (0.1-1.3)

Mattock 12.546 2.450 7.758 0.089 13.7803 0.101 0.477

(l0.8-15.3) (0.2-6.0) (2.7-8.7) (0.02-0.19) (0.38-30.83) (0.01-0.19) (0.06-1.15)

New Bridge 11.270 2.208 7.638 0.090 16.259 0.136 0.459

(8.7-14.8) (0.3-5.7) (2.3-8.5) (0.03-0.29) (0.3-32.12) (0.02-0.5) (0.04-1.26)
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(
TABLE 5.3N : MOYNALTY RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

(
River Boyne Water Quality Management Plan

Station DO BOD PH N02 N03 NH4 P04

mg/! m,q/! i mg/! my/! mg/! mg/!

Bloomsbury 10.033 2.392 7.788 I 0.087 11.729 0.094 0.284

(6.3-14.0) (0.8-5.9) (7.0-8.2) r(0.02-0.18) (2.2-25.24) (0.01-0.2) (0.1-0.6)

Carlanstown 11.168 2.392 7.832 0.091 11.437 0.076 0.283

(6.4-15.0) (1.0-6.5) (6.6-8.6) I (0.01-0.46) (3.54-24.15) (0.002-0.2) (0.1-1.2)

Sharcoman 11.346 2.776 7.710 0.069 9.9654 0.091 0.418

(5.4-15.1) (l.0-5.5) (6.6-8.3) (0.02-0.23) (2.6-23.77) (0.01-0.28) (0.03-1.2)

Mahonstown 9.950 2.350 7.666 0.080 11.197 0.081 0.378

(4.4-15.3) (1.0-4.1) (6.6-8.4) (0.01-0.33) (3.54-23.95) (0.01-0.24) (0.05-1.5)

Fyanstown 10.036 2.228 7.810 0.090 11.818 0.116 0.271

(5.2-14.2) (1.0-4.5) (6.7-8.3) (0.01-0.28) (2.65-24.03) (0.002-0.51) (0.08-0.5-1)

Moynalty 10.727 2.416 7.649 0.076 10.813 0.108 0.365

(4.9-15.4) (1.0-4.7) (6.55-8.4) (0.02-0.28) (3.1-23.99) (0.02-0.3) (0.01-0.9)

Rathboumes 8.696 1.808 7.343 0.064 23.900 0.106 0.306

(1.0-14.8) (0.6-4.3) (6.7-8.1) (0.01-0.2) (0.44-23.9) (0.03-0.31) (0.04-0.55)

Rosehill 9.874 2.382 7.480 0.092 10.303 0.134 0.353

(5.8-15.0) (0.3-6.1) (6.6-8.3) (0.02-0.83) (2.2-29.0) (0.004-0.36) (0.02-0.81)
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TABLE 5.30 : SKANE RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Wat~~ Quality Management Plan

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I I mg/I mg/I mg/I mg/I
Ambrose 12.559 3.247 8.249 0.094 12.761 0.094 0.638

(8.9-16.2) (0.6-8.8) (7.8-8.6) (0.03-0.21) (0.04-43. 7) (0.01-0.42) (0.05-1.8)

Blacklodge 9.441 3.253 7.958 0.156 11.365 0.288 1.474

(3.6-13.0) (0.6-8.3) (6.9-8.4) (0.04-0.47) (1.25-22.7) (0.04-0.82) (0.3-4.0)

Dowdstown 12.065 3.353 8.205 0.091 12.3888 0.104 0.505

(9.4-14.2) (0.4-8.7) (7.7-8.6) (0.02-0.18) (3.5-26.23) (0.01-0.36) (0.06-1.1)

Drumree 8.435 4.212 7.946 0.237 11.354 1.049 3.949

(4.7-12.6) (2.0-9.8) (7.6-8.3) (0.05-0.64) (3.87-23.77) (0.06-5.48) (0.5-18.2)

Dunshaughlin 9.365 10.100 7.740 0.079 5.950 0.479 1.017

(6.4-13.9) (1.4-10.1) (7.3-8.2) (0.01-0.2) (0.8-11.3) (0.01-3.9) (0.14-5.7)

Kilmessan 11.306 2.788 8.131 0.089 11.075 0.094 0.708

(9.2-13.3) (0.3-6.8) (7.8-8.5) (0.03-0.2) (5.2-23.69) (0.01-0.32) (0.05-1.3)

Riverstown 11.576 3.741 8.216 0.105 10.323 0.105 0.785

(9.3-14.2) (0.9-12.2) (7.8-8.6) (0.02-0.23) (0.04-24.29) (0.02-0.32) (0.24-1.6)

3Ijglcb/boyne/reports/6959a l 85 .l

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:14:57:30



---- -_._--.....----- -_._-- -_._"

( (
TABLE 5.3P : STONYFORD RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

RiVerIroyne water QualffYMi\nageli1eiitPlan-----

Station DO BOD PH N02 N03 NH4 P04

mgll mgll mgll mgll mgll mgll
Cloghabrock 9.581 2.195 7.966 0.069 6.119 0.151 1.014

(2.3-12.7) (0.7-5.7) (7.6-8.4) (0.01-0.29) (0.44-13.45) (0.03-0.61) (0.01-7.69)

Earls Bridge 10.171 2.514 7.973 0.064 6.468 0.168 0.846

(4.2-12.7) (0.4-6.3) (7.6-8.4) (0.02-0.28) (0.88-14.44) (0.01-0.68) (0.05-4.17)

Rathkenna 9.567 2.024 7.997 0.066 6.2829 0.123 1.039

(1.5-12.8) (0.5-3.5) (7.7-8.3) (0.01-0.29) (0.88-13.8) (0.02-0.34) (0.03-7.57)

Shonco 9.867 2.195 7.959 0.069 6.370 0.159 0.972

(2.6-12.7) (0.9-3.7) (7.6-8.3) (0.02-0.3) (0.88-15.52) (0.01-0.46) (0.06-8.38)

Stonyford 9.152 2.262 7.865 0.072 6.244 0.132 1.016

(2.4-13.4) (0.6-3.8) (7.3-8.2) (0.01-0.29) (0.44-15.25) (0.04-0.27) (0.06-9.46)

TABLE 5.3Q: TROMMAN RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH N02 N03 NH4 P04

mgll mgll mgll mgll mgll mgll
Boards Mill 10.575 1.950 8.048 0.072 9.230 0.059 0.185

(8.5-13.5) (1.0-4.0) (7.4-8.4) (0.01 -0.15) (2.2-17.4) (0.01-0.18) (0.03-0.93)

Killballyporter 10.633 2.017 7.986 0.058 8.974 0.166 0.207

(8.3-14.3) (1.0-4.0) (7.5-8.5) (0-0.11) (2.0-15.5) (0.02-0.52) (0.02-0.96)

Castletown 10.117 2.058 7.959 0.076 8.9951 0.118 0.230

(7.8-12.7) (1.0-4.0) (7.3-8.3) (0.01-0.15) (2.0-18.9) (0.02-0.52) (0. 04-0.94)

Tromman 10.600 2.267 7.994 0.073 9.184 0.138 0.242

(8.3-13.4) (1.0-4.0) (7.2-8.5) (0. 01-0. 15) (1.0-18.0) (0.03-0.61) (0.03-0.93)
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TABLE 5.3R : YELLOW RIVER SOUTH - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

River Boyne Water Quality Management Plan

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Clongall 11.114 2.615 8.062 0.123 8.816 0.282 0.118

(7.9-14.1) (1.2-4.2) (7. 7-8.6) (0.02-0.52) (1.32-18.5) (0.01-1.37) (0.02-0.28)

Sheep 10.871 2.862 8.078 0.144 8.601 0.205 0.132

(6.4-13.5) (1.1-7.4) (7.7-8.7) (0.02-0.84) (1.32-18.5) (0.02-0.59) (0.05-0.36)

TABLE 5.3S : YELLOW RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE),

Station DO BOD PH N02 N03 NH4 P04

mg/I mg/I mg/I mg/I mg/I mg/I
Milestown 11.242 2.325 7.963 0.640 17.896 0.082 0.251

(9.4-13.0) (0.6-4.9) (7.7-8.3) (0.03-6.3) (0.52-35.9) (0.01-0.18) (0.01-0.57)

Kells Blackwater 12.550 2.558 8.073 0.605 17.570 0.069 0.169

(10.2-14.1) (0.7-4.6) (7.7-8.3) (0.03-5.9) (0.33-36.4) (0.02-0.21) (0.03-0.58)

Moortown 10.917 2.225 7.912 0.659 18.3508 0.067 0.197
I

(9.2-12.8) (0.8-3.6) (7.7-8.3) (0.02-6.6) (0.52-36.37) (0.01-0.26) (0.01-0.68)

Yellow River 10.033 2.483 7.899 0.300 13.644 0.109 0.347

(6.3-12.1) (1.0-4.1) (7. 6-8.2) (0.02-2.6) (0.44-30.0) (0.01-0.24) (0.05-1.05)
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River Boyne Water Quality Management Plan

• Boyne channel from Yellow River to Trim; downstream of the Yellow River, D. 0. levels in
the Boyne channel appear to be relatively satisfactory

• River Boyne between Trim and Navan; this section of river was surveyed in the summer of
1989 at low flow. Variations from 65% - 144% saturation D.o. were recorded at
Newtownbridge; 48% - 158% saturation upstream of the confluence with the Knightsbrook
River and 62% .,. 144% saturation at Bective bridge. More recently in November, 1993, a
value of 16.1 mg/l showed significant supersaturation at Bective. Macrophyte and algal
growth is extensive in these areas, particularly between the outfall from Trim wastewater
treatment works and Bective bridge. Under critical low flow conditions in summer time, this
section of river was shown to be marginal for compliance, with a risk of unsatisfactory
conditions. This requires limitation ofnutrient input and organic load to this section. In the
downstream section approaching Navan, dissolved oxygen levels were satisfactory, exceeding
60% saturation at all stages. Any nutrient load arising in the riverSkane does not appear to
be influencing conditions in the River Boyne

1# River Boyne downstream of Navan; D.o. levels measured downstream of Navan showed
values of 44% saturation at Broadboyne bridge on the 22nd July, 1989 and 54% saturation
011 the 18th July, at the same site, both recorded in the early morning. Therefore, this area
was shown to be marginal for compliance under critical conditions. Extensive surveys
showed that dissolved oxygen levels less than 6mg/102, were present in the stretch of river
b~tween Navan town and Broad~oyneBridge (approximately 6.4km) for a significant period

. of time. More recent data indicates a more moderate range from 7.1-15.8 mg/l 02. The
effect of Navan weir would tend to bring D.o. levels downstream of the }1,'eir towards
saturation level, providing safe D.o. levels for fish in this area. Downstream to Drogheda,
D.o. levels in the river appear to be generally satisfactory

~ Blackwater (Longwood) River; spot surveys in May, 1989 recorded a D.o. of5. 4mg/1 02 in
the vicinity of Blackwater Bridge and Johnstown Bridge under early morning conditions.
This shows this river to be marginal for compliance with salmonid standards. Recent data
shows a generally satisfactory range ofvalues

• f{itrnegad River; a minimum D.o. value of4.1mg/l 02 was recorded in this river downstream
ofKinnegad in 1989. Associated growths ofmacrophytes and algae were noted in the area
consistent with this low result. Recent critical values recorded were 4.4 mg/l in August, 1990,
5.4 mg/l in August, 1991 and 3.9 mg/l in May 1995

• Athboy River, similar results were recorded on the Athboy River in the region ofAthboy with
a minimum value of4. Omg/l 02 in an area ofextensive macrophyte and algal growth. Recent
data showed a range from 7 - 14 mg/l.

• Skane River; a minimum value of 4.5mg/1 02 was recorded in the afternoon of 29th May,
1990 on this river, indicating depressed dissolved oxygen values, associated with organic
loading. Recent data shows occasional low values at Drumree (6.0, 5.9, 4.7, 4.2, 5.1 mg/l).
These levels are unsatisfactory
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River Boyne Water Quality Management Plan

" Clady River; a D.o. concentration of 3mg/1 02 was recorded in the early morning of 22nd
July, 1989 upstream of the Clady confluence with the River Boyne. This is a very
unsatisfactory level. Recent data shows ongoing critical values, 3.5 mg/l 02 in July, 1995
and 4.6 mg/l in September, 1994

" River Devlin; median dissolved oxygen levels measured in this river exceed the minimum
requirements at all stations. However, low individual values have been recorded with a
range of31% to 145% saturation

" Stonyford River; Minimum D.o. values on the Stonyford River are 2.3 mg/l (Nov.1993) at
Clogherbrook, 4.2 mg/l at Earls Bridge, 1.5 mg/l at Rathkenna, 2.6 mg/l at Shanco Bridge
and 2.4 mg/l at Stonyford Bridge all on the same date, with general evidence of organic
pollution. Otherwise, the D.o. data is reasonably satisfactory

" Mattock River; dissolved oxygen levels at monitoring sites on this river exceeded 6mg/1 02.
However, a supersaturation value of154% saturation was recorded in July, 199/, indicating
the effects ofsubstantial photosynthesis. Recent data has been generally satisfactory "fffIIII

" Moynalty River; values in the Moynalty River for early morning conditions in July, 1990
showed a range of 39% to 68% saturation. Spot values of approximately 10% saturation
have been recorded locally in this river system. Recent data in Appendix 3 show minimum
values of 6.3 mg/l at Bloomsbury Bridge, 4.4 mg/l at Mahonstown, 5.4 mg/l at Sharcoman
House and very low values (1,2.9,3.2,3.8 mg/l) at Rathboumes Bridge. These results show
occasional severe deficiency compared with the minimum standard'S

~ Nadreegeel Stream (Park River); surveys have indicated a range of values from 40% to
190% saturation on this river, indicative ofoccasional severe problems

" River Blackwater (Kells); Survey results on this river in 1990 and 1991 generally showed a
range from 60% to 95% saturation, which is satisfactory. However, values less than 6mg/1
02 have been recorded at a number of stations, particularly upstream in the catchment.
Recent data shows the majority ofresults to be satisfactoryfor the downstream section but the
range ofdata includes occasional extreme values from less than 6 to 16 mg/l 02. Upstream, "IfftJJIII
in Co. Cavan, water quality is poor with severe organic pollution indicated by high BOD,
ammonia andphosphate levels and low D. O. levels
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River Boyne Water Quality Management Plan

The foregoing dissolved oxygen profile in the River Boyne system shows general compliance, with
some critically low readings in sections of the river system for critical conditions (low river flows,
high summer temperatures and growth conditions). Data for the Yellow, Castlejordan, Deel and
Knightsbrook rivers, shows satisfactory D.O. levels with rare values below 7 mg/1. The critical areas
listed above are consistent with those river sections with inferior biological status, as outlined in
section 5.2. The key issues adversely affecting D.O. levels are;

• Limiting organic loading

• Control ofnutrients to limit plant and algal growth, particularly in slowflowing rivers.

5.3.2 Biochemical Oxygen Demand (BOD5)

Biochemical oxygen demand (BODS) is the accepted measure of biodegradable organic matter
present in the water, with a limiting value of 5mg/1 02 required in the Salmonid Waters Regulations
(SI 293, 1988). Any values over 4 mg/I 02 are borderline and indicate significant waste loads in the
fiver.

In the upper Boyne catchment, values in excess of this limit have been noted as follows:

- River Boyne Upstream; Channel near Edenderry indicates occasional high values (4-5 mgll)

.~ Upper Boyne Tributaries; Locally on the rivers Clady, Deel, Kinnegad, Knightsbrook, Skane
alid Yellow. . . .

It River Boyne Downstream; Occasional high values are recorded at Bective, approaching 5
mg1102. Values of 5.6 mgll are recorded at Bellinter on successive days in January, 1995.
Occasional high values are recorded downstream at Broadboyne and Slane, presumabZv
related to the Navan Wastewater discharge (> 5 mgll 02J

• River Blackwater (Kells); the limit values have been found to be exceeded in the region
upstream of Lough Ramor, with a number of exceedences downstream of the lake outlet.
Occasionally exceedence of the limit value (5 mgll OLJ is indicated in Appendix 3 at
Bloomsbury Bridge, Carnaross, Donagh Patrick Bridge, Liscarton and Mabes Bridge

• River Devlin; the limit value of5mgll was exceeded in the upper region ofSally gardens and
at Grange Crossroads (June 1995); otherwise the values in this river appear reasonable

• River Clady; a number ofhigh values have been recorded at Tullaghanstown (1993/1994)

• River Mattock; reasonable values have been recorded apart from one exceedence at Boyd's
bridge (May 1991) and New Bridge (May 1994)

• Moynalty River; Significant exceedence ofthe limit values have been identified on this river,
indicating excessive organic pollution in the upper reaches where values are high with
occasional breaches ofthe limit
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River Boyne Water Quality Management Plan

• Nadreegeel Stream; median values in this river were 1. 5 - 3.0mg/l, with exceedences of the
limit value at Billis bridge (Station 0200) and south west of Lisgrea crossroads (0400).

• Skane River; very high values ofBOD have been recorded at most stations, with occasional
significant exceedence ofthe limit

• Yellow River; the median values in the Yellow River are in the range of 2.0-3.0, with all
values recorded below the limit, though occasionally reaching 4 mg/l.

BOD levels indicate the need for improved wastewater treatment practices at Navan, Edenderry and
in the upper reaches of the Kells, Blackwater and Moynalty rivers. Local problems are also identified
at specific sites on a number of tributary rivers.

5.3.3 Nitrate and Ammonia

Nitrate levels measured in the river Boyne system have all been well below the limit value for surface
waters for abstraction of 50mg/1 N03. Nevertheless, nitrates are generally abundant to support plant tIfIII1
and algal growth when combined with elevated levels of phosphates.

The salmonid regulations specify a standard limit value of 0.05 mg/I N02 for nitrite for 90% of
samples over a 12 month period. Survey data for the river Boyne system shows values generally in
excess of this limit value. The typical range is 0.05-0.15 mg/I N02 for the main Boyne channel and
tributaries. The E.R.U. document 'Parameters of Water Quality - Interpretation and Standards' by PJ.
Flanagan (October, 1992) suggests that values greater than 0.01 mg/I - N may indicate sewage
pollution. In any event, excessive levels can be taken as indicative of organic pollution, either from
agriculture or sewage discharge.

The ammonia limit value of 1mg/I NH4 has in the past been exceeded in the upper reaches of the
River Boyne near Edenderry, on the Kinnegad River and the river Skane in the upper catchment. In
the lower catchment the values have been exceeded occasionally in the river Blackwater (Kells)
upstream of Castlelake, on the Mullagh branch of the Moynalty River and at Billis bridge on the
Nadreegeel stream. Median values exceed the limit value at station 0170, north ofBailieboro. These
excessive values can be taken as indicative of organic pollution from sewage or slurry. Recent data in
Appendix 3 shows very few exceedences of the limit value. Depending on pH, levels of non-ionised
Ammonia associated with these exceedences can be toxic to fish. The limit value for this form of
Ammonia is 0.02 mg/I NH3 and this value is not exceeded in the data in Appendix 3.
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River Boyne Water Quality Management Plan

5.4 Trophic Status and Associated Phosphate Standards in Boyne River System

Phosphates (P04), generally expressed as mg/I P, occur widely in nature and are significant
constituents of detergents, particularly those for domestic use, as well as being widely used as an
agricultural fertiliser. Run-off and sewage discharges are therefore important contributors of
phosphates to surface waters.

The significance of phosphorous is principally in regard to eutrophication (over-enrichment) of lakes
and, to a lesser extent, rivers. In combination with nitrate, phosphate in such water bodies promotes
the growth of algae and other plants leading to blooms, littoral slimes, etc. Daytime photosynthesis
and night-time respiration give rise to excessive dissolved oxygen levels in daytime (supersaturation)
and depleted levels at night-time, together with other changes such as increased pH.

Phosphates can be present in solution, in colloidal suspension or adsorbed onto particulate matter.
The element exists in bound and unbound forms which are difficult to separate totally. The term
orthophosphate is a widely used measure ofbioavailability of this important nutrient.

In lake waters, concentrations above 0.01 mg/I P are considered likely to promote excessive algal
growth. Extensive research is available on the determination of appropriate limits for particular lake
conditions. For surface water abstractions, for Class A2 waters, a limit of 0.3 mg/l P is adopted.
There are no limits in the Salmonid Regulations, but a figure of 0.2 mg/l, expressed as P04,
equivalent to 0.0652 mg/l as P, is stated as indicative in order to reduce eutrophication. A figure of
0.1 mg/I P has been suggested by the U.~. EPA (EPA 1976) for total phosphorous in rivers and
streams.

Phosphorous occurs in both 'available' and 'unavailable' forms. The 'available' form of
phosphorous, as dissolved inorganic phosphate (orthophosphate), is predominantly taken up by
plants and algae for growth. Phosphates from sewage effluent and farmyard waste are generally in
the available form.

Background catchment phosphate load varies considerably, depending on the catchment soil
classification, as indicated on the following Table.

Oligotrophic Soils Low Nutrient Losses <20

::t~:F~:~~?p.~:~~::~9.!:(~:::::::::::::::::::::::::::::::: :F~~~~~:B.~~~~~~t::f.~:~:~:~~:::::::::::::::::::::::: :::::::::::::::::::::::::::::::::~~::~}:?:::::::::::::::::::::::::::::::::
Polytrophic Soils Large Nutrient Losses >50

The catchment to Navan Weir (161 Okm2) was analysed to assess the phosphate export load from the
Boyne catchment. Available data indicated the median total phosphate concentration as 0.065mg/1 P.
The median concentration of ortho-P was calculated as 0.040 mg/I P, representing 62% of the total - P
load. This data results in the following phosphate balance at Navan weir.

Classification of Soils by Phosphate Levels
I
I ~I

I,

I
!
j

I
I
I

I

I
i
I

. Soil Type Characteristic Total Phosphorus Export
mg P/m2-yr

I
j
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River Boyne Water Quality Management Plan

Phosphate Balance at Navan Weir

Table 5.4
Long term average river flow

"Me'(fian'tot'ai""~"p"concentration""""""""""........................... ···~··(j"..665··mg;C····································· .

··Catchment··area·to·Navan"Wei"r··········..············· ····~··i)fi"o··iilli2·· ..··································· .

··Export·"io·a((orcat·ci-im·eiit·~·totai··P··············· ····~·j2·mgirrlyear····································· .

··Me·(fian·rat·io··o·rti-io·~·P7totaT~·P··················· ····~··62%···..········································ .

Median ortho - P concentration - 40 mg/I

i
I

I
J

The Total Phosphate export load from the Boyne at 32mg/m2
- year falls into the category of

Mesotrophic soil. The most obvious source of phosphate, in a readily available fornI, is from the
various sewage treatment plants in the catchment. Typically, the phosphate load is estimated at 2
grams-P per capita per day. The secondary treatment will result in some reduction in this load,
particulate phosphates in particulate form removed as sludge. Nevertheless, treated effluent, without
specific chemical or biological treatment for phosphate removal, is likely to have concentrations in
the order of 6-1 Omg/l P.

An estimate of the phosphate load from wastewater treatment to the Boyne Catchment upstream of
Navan Weir is contained in Table 5.4, expressed as orthophosphate. If this load is reflected fully at
Navan Weir, it would be approximately 30% of the orthophosphate load from the catchment as a
whole, leaving 70% being contributed through general run-off.
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TABLE 5.5
PLANTS

River Boyne Water Quality Management Plan

BOYNE TO NAVAN WEIR - PHOSPHATE LOAD FROM SEWAGE TREATMENT

Works Estimated Orthophosphate
kgs P/year

Warrenstown College 172
"Daigail'Pa~k"""""""""""""""""""'" ··································T72················· .

··Lisdo·ra~··Co~fe~ence·Ce~tre························· ···························..······23·················· .
··Athboy··············································........................... . ····························7';)5······················ .
..C~o·s·saide(········································· ······························8·j""····················· .
··ci"onmelio~···········································..................... . ·····························i·ii····················· .
·"joh~·stown·Br········································ ····························298······················· .
··Lo·~gwood··········································· ······························57······················ .
..D·~ilde·rry · ·..· · · ·· · · ·· i"03 ·..·· ·..···
..j(·iii·~eg~·d ..· ·· ·..·· ..· · ··· · · ·..··· · · · ·i";·S2S · · · ..
..s·~ffiffierhj'ii" ..· ·· · · · · i·47 · · ·..
..D·~nsh·augi"i~· · · · · · · · ·· · 588..·..··..· ·..· · ..
..j(·iiffiessail · ·..·..· ·· iTo..· ·· ..
..Deivlil · ·..·..·..· · ··· · · · 229..· · · ·..·
..B~·iEvor· ·..· · ·..· · · · · ·53 ··· ·
..Roch·fortbridge..· ··· ·..· · · ··..·· ·· ··..· ·· ·426 ··..· ·..·..· ·
..kii'iu·can···..· · · · · ·· ·..· · ·..·..93·..· ·..·
..Trlffi · ·· · · · · ·(·83·7 · ·..· ·..·

L~~i.~:~~:liY.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::;:::~;~~~:::::::::::::::::::::::.::::

lClonard· 57..Rbode·.. ··..·..· · · · ·· ·..· ·: · · ·..·..· ·· ..·..275·..·..····..· · ·..

I
I

I
I
I
I

I
1

Total

Private

367

Local Authority

9,242

\

J,,-,
j

I
I
I
I
I
I
1

This approach neglects the uptake of phosphate in vigorous plant and algal growth on sections of
river channel, downstream of wastewater in-flows. This pattern had already been identified when
considering the biotic status, dissolved oxygen levels and the BOD levels in the river system.
Examples include the River Boyne downstream of Edenderry and downstream of Trim, the Kinnegad
river downstream of Kinnegad, etc.

The phosphate levels recorded in the river system (Appendix 3) show wide variations at each site.
High concentrations at low flow conditions in summer weather are most likely to result in excessive
algal and plant growth. Small sluggish rivers are particularly vulnerable. Rivers showing very high
average values are the Clady, Deel, Delvin, Kinnegad, Knightsbrook, Mattock, Moynalty, Athboy and
locally on the Kells/Blackwater and main Boyne channel itself.

A survey of plant and algal growth was carried out in the stretch of river from Navan Weir (Station
1700) to Broadboyne Bridge (2000), approximately Skm downstream, during the summer of 1989.
During this period, river flows were low, estimated at less than 9S%ile flow. Water temperature, low
river flow and sunlight penetration provided optimum growth conditions.

The results of the field survey are depicted in Fig. 2. Algal growth varied from approximately 0% to
80% and macrophyte growth varied from approximately 3% to 87%.
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River Boyne Water Quality Management Plan

Plant life is poor immediately downstream of Navan due to limited light penetration arising from
water depth and relatively high turbidity. This is associated with the River Blackwater (Kells) in­
flow, containing significant phytoplankton and the high turbidity effluent from the wastewater
treatment works.
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( River Boyne: Navan to BroLJoyne

Macrophyte and Algal Abundance July 1989
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Fig. 2 Algal and Macrophyte Abundance from Navan to Broadboyne (July '89)
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River Boyne Water Quality Management Plan

Compared with the upstream section of the Boyne between Navan and Trim, the macrophyte and
algal densities differ substantially. The density downstream of Navan is lower and species
composition is also different. The main types identified as important in this stretch are
Schaenaplectus and Patonageton species with moss, algae, Sperganium Erectun and Nupher also
being of minor importance.

The differences over sections of the river illustrate the significance of water depth, colour and
velocity in addition to nutrient levels as critical factors in determining the ecological characteristics
from site to site.

Moss is present over the bottom of the river in the section considered. These aquatic mosses, such as
Fontinalis, require free C02 for photosynthesis rather than bicarbonate ions. They are therefore
normally confined to reasonably turbulent fast-flowing water with plentiful C02 present. In this
section of the Boyne, the flow is relatively slow and lacking in turbulence. However, the weirs along
this stretch of river clearly provide sufficient atmospheric interchange to cater for the C02
requirement.

5.5 River Water Quality Data

The foregoing sections describe in general terms the characteristics of the Boyne river system based
on available water quality data. This data is contained in tabular form in Appendix 3.

These tables summarise the range and mean for all of the physico-chemical parameters defined in the
foregoing section. In addition, graphs have been developed in the Appendix to indicate variations and
trends over time. The data can be used to identify possible sources of pollution and its nature by
considering the different parameters together. These can sometimes be grouped to develop a Water
Quality Index (WQI).

5.6 Lake Water Quality in the Boyne Catchment

The lakes in the catchment are extremely important elements of the river system of the Boyne
because:

• They support significant beneficial uses, most notably water supply abstraction, boating and
bathing.

• The larger lakes are important fisheries

• They are more sensitive eco systems than rivers due to their longer retention time and
potential accumulation ofpollution inputs

• They provide major natural amenity

• They can function to improve water quality downstream and can also be used to regulate
downstream flow

The lakes in the catchment are listed in Table 2.6 and are discussed generally in Chapter 2. The
physical parameters of the significant lakes are summarised in Table 2.7.
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River Boyne Water Quality Management Plan

Additional water quality information is contained in Appendix 4 based on water quality sampling of
some lakes and the "Water Quality Management Plan for Co. Cavan". Briefly, the results are
discussed as follows:

• Lough Acurry; this is a relatively small lake used for abstraction with a soft acidic water
which is moderately coloured In general, water quality is satisfactory throughout the lake.
On the feeder streams, intermittent organic pollution is indicated with associated elevated
levels ofphosphate

• Bailieboro Lake; this is a small soft water lake of moderate alkalinity. This has the
characteristics of a eutrophic lake with moderately high phosphate levels and significant
algal biomass. Its principal use is as afishery

• Castle Lake; this relatively small lake is moderately soft with moderate alkalinity. Water
quality is unsatisfactory with elevated orthophosphate, total phosphate and ammonia
concentrations, indicative of Significant enrichment of the lake. In surveys, surface D.o.
levels were low and biomass production was exceptionally high with blue-green algae being
the most prominent. The main feeder stream is the River Blackwater which has moderate
levels oforganic pollution and high nutrient concentrations (average 0.433mg/loftotal-P).
The outlet River Blackwater shows a moderate level of organic pollution and high nutrient
enrichment. Historical data indicates extreme variation in dissolved oxygen and BOD on
occasion

• Cui/cagh Lough; this is a small soft water lake which is used for abstraction. Data shows
relatively low oxidised nitrogen, orthophosphate, ammonia and silica concentrations, though
with elevated total phosphorous levels. However, the lake has given rise to substantialalgal
populations on a number of occasions, when elevated ammonia and phosphorus
concentrations were noted in the deeper layers

• Drumkeery Lake; this is also a relatively small lake with moderately soft water which is
markedly coloured with poor transparency. Concentrations oftotal phosphorus and ammonia
have been noted as high with DO levels at the surface less than saturation and markedly
reduced into deeper layers. Dense algal development, consistent with that ofa eutropic lake
has been noted The lake is fed from a feeder stream outflowing from Skeagh Lake which is
markedly influenced by the eutropic conditions of the latter lake. High total phosphorus
concentrations and elevated chlorophyll concentrations are evident

• Mullagh Lough; this is a relatively small soft water lake showing a significant pH variation.
Consistently high total phosphorus concentrations were noted, though orthophosphate,
oxidised nitrogen and ammonia levels were low. Very dense algal populations have been
measured in summertime, with super-saturated DO conditions and elevated pH values in the
surface layers. The lake, which is usedfor abstraction, is classified as hypereutrophic

• Nadreegeel Lough West (Lackan); this is a relatively small soft water lake with low colour
and moderate water transparency. Measured nutrient concentrations were moderate though
sizeable algal populations indicate a degree ofenrichment. The lake is classified as slightly
eutropic
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River Boyne Water Quality Management Plan

• Nadreegeel Lough East; this is a small soft water lake with moderate colour and poor
transparency. The lake shows distinct signs ofartificial enrichment in the north-west corner,
in particular. Phosphorus and chlorophyll concentrations are markedly higher in this area,
than at other locations in the lake, with DO super-saturation observed The lake is classified
as eutropic and this is associated with the feeder streams, one of which in particular has
consistently high phosphorus and ammonia concentrations. The biological quality rating of
the stream is occasionally as low as 1-2, indicative ofheavily polluted waters

• Lough Ramor; this is a large and important lake with surface area of 7.4km2 and estimated
lake volume of26Mm3. It supports significant industrial abstraction. It is a moderately soft
lake, with high colour and low water transparency. Variation in the pH value indicates
photosynthetic activity due to algae. Total phosphorus concentrations in the lake are high,
though recorded values for other nutrients are moderate. Surface DO levels were found to be
super-saturated, with significant decline through the deeper layers accompanied by elevated
levels ofphosphorus, ammonia and silica. Very large phytoplankton populations have been
measured in the lake which is characterised as hypereutropic. Examination indicates
significant organic pollution in a number of incoming streams which also exhibit poor
biological quality. Data in Appendix 4 shows high BOD and chlorophyll "a" levels during
1991. In general, water quality ofthe feeder streams was found to have deteriorated since the
mid-1970's

Skeagh Lough (Upper); this is a relatively small, modf!.rately soft water lake, with significant
colour and low water transparency. DO levels variedfrom near saturation at the surface to
significantly depleted in the lower layers. BOD data in Appendix 4 show values of 5.4 and
6.6 mg/l 02 with ortho-phosphate levels in the range 0.01-0.07 mg/l. Algal populations are
consistent with a eutrophic lake. Data in Appendix 4 shows occasional high ortho-phosphate,
BOD, ammonia and chlorophyll "a" levels. Sampling ofthe feeder stream shows evidence of
occasional organic pollution and nutrient enrichment. The outflow throughDrumkeery Lake
is consistent with the foregoing, showing high total phosphorus and chlorophyll levels

The foregoing brief summary of lake water quality, primarily within the Boyne Catchment of County
Cavan shows generally that these lakes are enriched, with water quality problems typical of nutrient
enriched waters and resulting eutrophication. These problems include de-oxygenation at lower levels,
fluctuations in pH and high turbidity (lack of transparency).

These conditions are attributable to both direct and diffuse inflows. For example, waste inflows to
Lough Ramor, the major lake in the catchment, are associated with Virginia Wastewater Treatment
Works, Virginia Milk Products and diffuse inflows attributed to run-off and leaching from the
landspreading of organic wastes.

In recent years, improvements have been carried out at Virginia Wastewater Treatment Works and the
Virginia Milk Products, with the addition of an upgraded treatment plant to reduce the phosphorus
input. Recent sampling indicates improved water quality as a result.
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River Boyne Water Quality Management Plan

6. Boyne Catchment - Water Quality Management Plan

6.1 Introduction and Objectives

The overall objectives of a Water Quality Management Plan for the Boyne catchment can be stated as
follows:-

• To protect water quality for abstraction as a primary beneficial use

• To protect and conserve water quality in the Boyne river system to protect fish life

• To conserve the natural habitats within the river system as far as possible and to conserve
visual amenity

• To maintain and develop the amenity potential of the River Boyne and it's tributaries for
recreation including water-based recreational use 'fttIIII1

• To provide for the disposal of effluents from existing and future development within the
required water quality parameters

The management strategy applies to the main channel of the RiverBoyne and it's tributary rivers and
lakes a~ identified in Fig. 1. This is the network of freshwater channels and lakes covered by tht: EPA
Water Quality Monitoring Progra!11me, upstream of the Boyne estuary (Obelisk Bridge)

All exi~tjng and future waste discharges within the catchment are deemed to come within the scope of
the plan. This plan recognises the strategy document "Managing Ireland's Rivers and Lakes - A
Catchment - Based Strategy Against Eutrophication", published by the Minister for the Environment
on 2211d May, 1997.

6.2 Water Quality Management Policies

In order to satisfy the foregoing objectives, the following primary management policies are proposed
to be adopted:-

1. An integrated approach to be adopted by the six Local Authorities responsible for the River
Boyne catchment (Meath County Council, Kildare County Council, Offaly County Council,
Westmeath County Council, Cavan County Council and Louth County Council) with a
Steering Group established to implement the catchment management policies in the plan

2. The minimum river water quality objectives shall be as defined in Table 6.1, defining target
quality (Q) ratings

3. The minimum lake water quality objectives shall be as defined in Tables 6.2 and 6.3 as
appropriate. All lakes, other than those in the Kells Blackwater catchment are designated as
clear water lakes

4. Wastewater treatment to be a minimum of secondary treatment for all significant waste
discharges with site specific consideration of the need for higher standards of effluent,
nutrient control or the impact of combined sewer overflows to be evaluated, having regard to
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River Boyne Water Quality Management Plan

the nature of the effluent load, low river flow (95 percentile), background water quality and
compliance with the stated water quality objectives

5. In view of the tendency to eutrophication in many of the lakes and certain river reaches on the
Boyne system, specific nutrient budgets to be established, particularly in terms of phosphates,
based on individual studies, having regard to residence time, critical phosphorus
concentrations, mean water depth and current trophic status. Interim standards for phosphates
for phosphates in rivers and lakes to be in accordance with Tables 6.1 and 6.3. Policies to
be developed to limit overall nutrient load from all sources (agriculture,. domestic and
industrial effluent discharges and natural background loads)

6. Policies to limit adverse impact of peat silt on river water quality to be implemented in
connection with existing and new peat extractions

7. An integrated monitoring programme to be implemented for the catchment, directed by the
Steering Committee, to include flow monitoring, biological, physico-chemical and trophic
status determination at satisfactory frequencies having regard to beneficial uses and pressures

8. A G.I.S. based data management system to be implemented for handling, updating and
reporting on water quality and catchment data relevant to the plan area. It should have
facilities for interpretation and trending of data to assist catchment management.

6.3 Water Quality Standards

Environmental quality standards to be adopted in the plan are based on water quality criteria
necessary to protect the beneficial uses. These are expressed in terms of allowable concentrations of
specific chemicals in water which protect aquatic life or human health. The criteria are based on
current available information on the effects of pollutants.

The standards will require to be reviewed at 5 year intervals to account for any new information and
new Directives and Standards. A proposed E.U. Directive on the ecological quality of water is
anticipated in the next few years to replace the existing legislation. It will concern the adoption of
measures in each member state for the control of pollution of surface waters from point sources,
sources of diffuse pollution and other factors affecting surface water quality. It is anticipated that this
Directive will cover the following:-

• All surface waters, notjust those designated in respect ofparticular activities

• A wide range of toxic or harmjitl chemical substances will be covered instead of selective
indicative substances

• Water quality will be monitored and classified in terms of biological as well as physico­
chemical parameters

• Standardised monitoring and classification would be introducedfor comparability across the
community

• Inventories ofdischarges and ofdiffuse sources ofpollution will be required
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River Boyne Water Quality Management Plan

Measures contained in programmes for protection of the ecological quality of water will have regard
to best environmental practices and best available technology not entailing excessive cost
(BATNEEC), implemented according to the "pollutor pays" principal. This approach differs from the
historical method of determining an assimilative capacity which involved estimation of the maximum
amount of waste which could be discharged to a river system before the particular water quality
standard would be exceeded.

Nevertheless, the approach to be adopted in the plan is to set appropriate standards in terms of a range
of relevant parameters defined in the various Directives and Regulations. The minimum standards
required for effluent discharges can then be determined on the basis of existing background levels of
a pollutant and the available dilutions (based on 95 percentile low flow and the appropriate standard).

Specific standards are specified hereunder in respect of five key water quality parameters for waters
which are to comply with salmonid standards:-

• Dissolved Oxygen (D. 0.)

o 5 day Biochemical Oxygen Demand (BOD5)

• Ammonia

II Oxidised Nitrogen

• artho Phosphate/Total Phosphate

The five parameters give a measure of the effects of organic biodegradable waste which arc the
predominant type of waste generated and discharged in the catchment. Standards for other
parameters shall be those set out in E.U. Directives and National Regulations summarised in Chapter
4 and Table 4.11, as updated from time to time.

The standards for the five key parameters are specified in percentile limits as follows:-

Dissolved Oxygen (D.O.)

• 99.9 percentile limit: equal to or greater than 4 mg/102

• 95 percentile limit: equal to or greater than 6 mg/l 02

• 50 percentile limit: equal to or greater than 9 mg/102

• Where dissolved oxygen levels fall below 6 mg/l 02 investigations will be instituted to
determine the cause

Five day Biochemical Oxygen Demand (BODS)

• 95 percentile limit: equal to or less than 5 mg/l

• 50 percentile limit: equal to or less than 3 mg/l
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River Boyne Water Quality Management Plan

Ammonia

• 95 percentile limit: equal to or less than 1.0 mg/l N (Total)

• 95 percentile limit: equal to or less than 0.02 mg/l N (un-ionised)

• 50 percentile limit: equal to or less than 0.2 mg/l N (Total)

Total Oxidised Nitrogen (Nitrate + Nitrite)

• 99.9 percentile limit: equal to or less than 11 mg/l N

• 95 percentile limit: equal. to or less than 5 mg/l N

• 50 percentile limit: equal to or less than 3 mg/l N

Orthophosphate/Total Phosphorus

The phosphate standards are set out in Tables 6.1 to 6.3.

It should be noted that the Urban Wastewater Treatment Directive (911271) makes specific provision
for nutrient removal from wastes discharged to waters which are eutrophic or are liable to become
eutrophic. Accordingly, phosphate removal should be provided for significant effluent discharges (at
least those from WWT plants with design capacity::: 2000 PE).

Mixing Zones

The standards specified above are applicable outside the mixing zone, i.e., the area adjacent to a
discharge where initial dilution occurs and where receiving waters may not meet in full the quality
criteria applicable to the receiving water as a whole. In the mixing zone, where organic wastes are
concerned, the main objective will be to prevent nuisance and to ensure the passage of fish. The
permitted extent of the mixing zone will depend on site specific characteristics, such as the strength
of the mixing forces (such as river flow), the exchange rate and the size of receiving water body and
whether other mixing zones are involved.

For all discharges, the following criteria should apply to the mixing zone area:-

• There should be no accumulation ofobjectionable deposits

• The waters should be free ofscum, oil and other floating debris

• Discharges should not produce objectionable odour, colour, taste or excessive turbidity

• The conditions at the outfall should not produce objectionable growth ofnuisance plants such
as sewagefungus
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River Boyne Water Quality Management Plan

Critical Flows and Discharges

In general, the specified water quality standards will be taken to apply only at flows equal to or
greater than the 95 percentile flow. In the case of dissolved oxygen (D.O.), the 99.9 percentile limit
of 4 mg/I 02 for salmonid waters will apply at all flows including the dry weather flow. Similar flow
conditions will apply to the 99.9 percentile limit for oxidised nitrogen of 11 mg/I N. Standards for
toxic substances such as heavy metals apply for all flows including the dry weather flow.

In calculating the impact of a waste discharge, the objective should be not to exceed a BOD limit of 4
mg/I, in order to allow a margin for carry-over from other discharges. An effluent discharge should
not result in a BOD increment of more than 2 mg/I 02 in the receiving water.

6.4 Other Sources of Waste Discharge

The plan must have regard to the existing and potential pollution from waste discharges other than
domestic or industrial effluent. Such discharges can derive from :-

• Agriculture; including animal manures and silage liquor andfertiliser run-off

• Domestic Septic Tanks; organic and nutrient discharges can arise from unsatisfactory septic
tanks and small package systems associated with inadequate design, poor maintenance.
unsatisfactory percolation areas and bypassing direct to watercourses

• Peat Siltation ; there is evidence ofpeat siltation in the upper section oj the main channel
and it '.'I important tributaries. This can give rise to increased colour and possibly
eutrophication arisingfrom the humic complexes associated with peat silt

• Forestry; areas zonedfor afforestation should have monitoring ofwater quality parameters
to assess the possible effects on water quality, particularly where lakes and rivers are used
for abstraction

• Landfill Sites; future public and private landfill sites will be required to conform with strict
siting and leachate control criteria to prevent migration of pollution to the watercourses.
Monitoring of existing sites is required to assess possible groundwater and surface water
impacts and to determine whether control measures are necessary

• Petrol and Diesel Storage ; overground tanks containing diesel fuel, heating oil or other
similar products, other than domestic installations, should be bunded to contain the liquids in
case ofspillage. All discharges from filling stations should be fitted with petrol interceptors
to prevent contamination ofwater courses.

Surveys should be carried out to identify and map sources of waste from agriculture. Field surveys
have indicated unsatisfactory effluent storage facilities and lack of control of soiled water from open
yard systems. Comprehensive farm surveys are required to establish catchment farm records to be
integrated to the G.I.S. system, together with records of monitoring and pollution incidents. This
system should provide the basis for undertaking measures, where necessary, to protect water quality
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River Boyne Water Quality Management Plan

Similarly, records of septic tank systems should be developed, together with details of their function
(domestic house, public house, commercial premises). By incorporating these records into the G.I.S.
Data Management System, statistics could be maintained on monitoring results and pollution
incidents associated with such systems.

Pollution incidents can also arise from road accidents which result in spillages to water courses.
Records of these events should also be maintained. Accident black spots might be identified with
particular reference to water supply abstractions which would be vulnerable to such incidents.

Additional studies are recommended to quantify the effects of non-point sources of pollution from the
following sources:-

• Roadway run-off

• Baseline survey ofpersistent organic matter in aquatic organisms

~ • Sheep dipping and discharge ofspent sheep dip

• Discharges from combined sewer overflows

6.5 Monitoring Programmes

A standardised monitoring programme should be adopted for the catchment to include the following:-

• Permanent river flow monitoring ; the arrangements for river flow monitoring should be
reviewed and additional stations installed where required, particularly in the vicinity of
significant water supply abstractions or 'waste discharges, to be automatic recording stations

• Physico-chemical Parameters; locations ofsampling sites to be reviewed and appropriate
frequency ofsampling determinedfor the keyphysico-chemical parameters should be carried
out to include BOD, dissolved oxygen, pH, temperature, suspended solids. phosphate,
nitrates. ammonia, nitrite andfaecal coliforms

• Biological (invertehrate) ; monitoring should be carried out at all EPA reference sites at
least once per year

A Data Management System should be established to store all of the catchment data with facilities for
editing and reporting. This should be a G.I.S. system capable of spatial reference. This can be
implemented based on the National Water Services G.I.S., currently being developed by the Local
Government Computer Services Board. The system should provide for digital data exchange between
the six authorities involved in the catchment and with the EPA National Database, and be compatible
with the National and E.U. Environmental Information Systems.

In this regard, it should be noted that the plan is based on the currently available information, some of
it relying on a limited dataset. The acquisition of additional data from a comprehensive programme
of monitoring would reduce the element of uncertainty in decision making.
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River Boyne Water Quality Management Plan

Issues which require to be resolved in relation to the Data Management System include :-

• A nominated G.IS. Manager to co-ordinate and manage the Boyne Catchment Database

• Arrangements jor routine collection ofdata from the 6 different Authorities and return ofthe
data in G.IS. format to each user authority

• The development ofappropriate report formats to summarise water quality data, trends and
pollution events

• ~Maintenance ojkey catchment information including records oflicensed industry. municipal
wastewater discharges. abstractions. landuse changes and other catchment information

6.6 Implementation

Having been adopted by the relevant Local Authorities, specific measures are required for it's ""tIll
implementation. This will involve a commitment of resources in respect of the following:-

• Establishment of the Data Management System with a nominated G.ls. Manager and
procedures for data capture and reporting

• Provision ofthe necessary resources to implement the Water Quality Monitoring Programme
required by the Plan

• SpeCific technical resources to carry out the specialist surveys (farmyards. septic tanks.
background organics, etc.)

The plan requires a commitment to minimum effluent standards from wastewater treatment plants
throughout the catchment. This will require improved operational practices to ensure compliance
with the standards. It may also require upgrading of treatment facilities as part of the sanitary
services, capital programme.

Establishment of a Data Management System will involve an initial set-up cost on the part of the
individual authorities in terms of computer equipment, software and development of the database.
This would utilise the National Water Services G.I.S. currently being developed by the Local
Government Computer Services Board.
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River Boyne Water Quality Management Plan

TABLE 6.1- INTERIM STATUTORY STANDARDS FOR RIVERS

Existing Biological Quality MRP annual median (mgPII) Corresponding Min.

Rating (Q) 2007 Target Q Rating

5 ) 0.015 5
)

4-5 ) unpolluted 0.020 4-5

)

4 ) 0.030 4

3-4 slightly polluted 0.030 4

3 ) 0.050 3-4

) moderately polluted

2-3 ) 0.070 3

<2 seriously polluted 0.070 3

TABLE 6.2 - INTERIM STATUTORY STANDARDS FOR CLEAR WATER LAKES

Existing Trophic Status Target Trophic Status Total P annual average
(ug PII)

2007 2007

Ultra-Oligotrophic ) Ultra-Oligotrophic <5

Oligotrophic ) satisfactory Oligotrophic -, 5-10

Mesotrophic ) Mesotrophic[or 10-20

Oligotrophic*] [5-10]

Eutrophic ) Mesotrophic 10-20

) unsatisfactory

Hypertrophic ) Eutrophic 20-50

.1",-,
I

I
I

TABLE 6.3 - INTERIM STATUTORY STANDARDS FOR OTHER LAKES

Existing Trophic Status Target Trophic Status Total P annual average
(ug P/I)

2007 2007

Oligotrophic ) Oligotrophic <=10

Mesotrophic ) satisfactory Mesotrophic[or 10-20

Oligotrophic*] [<=101

Eutrophic ) Mesotrophic 10-35

) unsatisfactory

Hypertrophic ) Eutrophic 35-100

! * in the case of lakes which were originally of that quality
!
I
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M C 0 SULLIVAN

TItle:

ISOHYETS OF
RAINFALL

Map No. 2 I File No.: WQM-C

LEGEND:

Job :

WATER QUALITY
MANAGEMENT PLAN
lUVfR BOYNE CATCHMENT

Client:

MEATH COUNTYCOUNCa
COMMUNITY &. •

~~~~~~~~~~~
Coonty engineer ~

BOYNE CATCHMENT """'"'-'-'-"'....;;"";.,,.,~""'.,"'~,

COUNTY BOVNDARY - - - - - - -

BOYNE J.lAJN CHANNEL ,,,·,_,...~,,.~•••c.,,..~,__,,

TRiBUTARIES ~._------

TOWNS O.

ISOHYElS ~
OF RAINFALL

~ceG)0
Consulting .Engineers
Iswed from N Dublin. Cork 0

Ashurst. Innlalunonl,
lIounl llerrian AveIlUf. sarlllCOlllg. Co, Cork,
8Iockroclc, Co. Dubin Phone 021-87020ll
Phone 01-2884499 fax No. 021-673742
fax No. 01-2635676

800

Co.LOUTH
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. -'--_-__--__---__---'-_,.I..-.-.,._~_!3!lI- .... ~~~ ......,. --- _.- ,._n._ '''1
I I

Imlahmor.,
lllIl&ncoI'lQ, Co. Colk.
Phone 021-870200
Fax No. O2H373742

::~~;;.iI'~~~."'~~~~::;.;. ...'..

Title:

FORESTRY

M C 0 SULLIVAN

crl«lt :
MEATH COUNTY COUNCIL
COMMUNITY &. •

~~~~.~~~~~~~
County Engn_ ~

LEGEND:

Job :

WATER QUALITY
MANAGEMENT PlAN
RIVER BOrNE CATCHMlNT

BOYNE: CATCHMENT"

COUNTY BOUNDARY

BOYNE IJAIN CHANNEL~~o~ ..~ ..."c,••,~.. c.

TRIBUTARIES

TOWNS O.
FORESTRY

~ce(i)0
Consulting .Engineers
IaaJed fnxn N Dublin. Cork [J

Allium.
Mount II«rion Avenue.
IJadcrock, Co. D:lbin
Phono 01-2884499
FDIC No. 01-2835676

Co.LOUTH
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'~-i - - - _
-----------~._-----,--------------. '--------~----------------------.

IMilhmor••
Ballilco11lg, Co. Co/l(.

Phone 021-870200
Fox No. 021-873742

),4...~Wi~..~;;.'i.~""""'%~~'l~,;O

M C 0 SULLIVAN

PEATLANDS

LEGEND:
BOYNE CATCHIrIENT'

COUNTY BOUNDARY

BOYNE MAIN CHANNEL

TRIBUTARIES

TOWNS O.

PEATWIDS

TItlo:

Job :

WAnR QUALITY
MANAGE.M£NT PIAN
RIVlR BOYNE CATCHMENT

Cli«Jt :

MEATH COUNTY COUNCIL
COMMUNITY &. ~
ENVIRONMENT SECTION
Wr. O. Priln.. 8.£. c.Eng•• FJEJ. ~"f1iiiJJ'~
County Engheer ~

~ceG)0
Consulting .Engineers
Iaued from N Dublin. Cor1t D
Ashurst,
MOII1t l.Ienlon A'IllIIU8,
Il1ockrock, Co. Dubijn
Phone 01-2lJ84.499
Fax Ho. 01-2835676
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Innishmore,
Bollincollig. Co. Cork.
Phone 021-870200
Fox No. 021-873742

File No.: WQM-BMop No. S

TOWNS 0­

LANDFIlLS (ACTIVE)

LANDFIlLS (CLOSED)

Job:

WATER QUALITY
MANAG8f£NT PlAN
IUV£R BOrN! CATCHM!NT

Client:

MEATH COUNTY COUNCIL
COMMUNITY &.
l.NVIRONMlNT Sl.CTION
Mr. O. PerkIns, B£., C.Eng., F.ID. ~'Q'..b
County Engineer ~

Title: LANDFILL
SITE.S

M C 0 SULLIVAN

LEGEND:

BOYNE CATCHMENT

COUNTY BOUNDARY

BOYNE MAIN CHANNEL

TRIBUTARIES

Consulting _Engineers
Issued from N Dublin. Cork 0
Ashurst,
Mount Merrion Avenue.
Blockrock, Co. Dublin
Phone 01-2884499
Fox No. 01-28~5676
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Innlihmore,
6011incolig. Co. em.
Phone 021-870200
Fox No. 021-873742

M C 0 SULLIVAN

LEGEND:

DISCHARGES

- ---,-
BOYNE CATCHMENT ,!"""~"",,,,,,,,,,,,;.,,,,,,,,,,,,,.,

COUNTY BOUNDARY - - - - - - -

BOYNE MAJN CHANNa. '~""/"'"~~-""~-""--"

TRIBlffARIES

TOWNS O.

MUNICIPAL WAS7EWA7& DISCHARGES •

INDUSTRIAL WA57tWA7& DISCHARGES ()

JlJb :

WATER QUALITY
MANAGEMENT PlAN
RMR BOYNE CArCHMlNT

Client :

MEATH COUNTY COUNCU
COMMUNITY &. N;I
~~2m~~~~~~~~
County Cn9ln_ ~

TItle:

~®GV0
Consulting •Engineers
Inuod from N Dubin. Corle 0

Aahurat,
Mount Merrion Avenue,
Blac~. Co. DubIi1
P!looe 01-2884499
Fox No. 01-2835676
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File No,: WQM-AMap No. 7

71!/e:

J()b :

WATER QUALITY
MANAGEMENT PlAN
lUVlR BOYNE. CATCHME.NT

M C 0 SULLIVAN

Client :

MEATH COUNTY COUNCIL
COMMUNITY &. ~
ENVlllONMlNT SECTION
III', 0, Pt1rl</n", 80£, C.E:ng., F./e. ~"fIii;ilI'..t':>
CoutIty E:ngtl__ ~

LEGEND:
BOYNE CATCHMENT

COUNTY BOUNDARY

BOYNE IJAJN CHANNEL-~---,~--­

T1?J8UTARJ£S

TDWNS O.
L()C)J. AlfTHORJ7Y ABSTRACTIONS lID
OTFIER ABSTRACTIONS lA

ABSTRACTIONS

~cau)0
Cons ulting •Engineers
Iaued from .. Dublin. Cof1( 0

,',slunt, Inn~,

lIount lltn10n Avenue, Bollnco!tg, Co. Cork.
BI<ldtrock, Co. Dubin Phone 021-1170200
Phone 01-288#99 F<JlC Na. 021-873742
Fax No. 01-2835676
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ROYAL CANAL-
o •

CANALS

M C 0 SULLIVAN

CNW.S

LEGEND:

TOWNS

BOYNE: C4TCHAlENr "''''',-~-''''''''''<.",''''-'_;"'

COUNTY BOUNDARY - - - - - - -

BOYNE MAiN CHANNEL . -.--_..... _...... _.- ­

TRiBIJrARIES

Job :

WATER QUAliTY
MANAGEMENT PIAN
RlVfR BOYNE CATCHMENT

CI~nt :

MEATH COUNTY COUNCIL
COMMUNITY &.. IWI
~2~~.~~~~~~
County engineer ~

~ce<V0
Con s ulting .Engineers
Iuaued from N Dubin. COOl 0
Ashurst, InnialunOl'll,
Mount t.Ienion Avenue. Balin<:olig, Co. Cot1I.
BlocIcrock. Co. Dubrlll Phone 021-870200
Phone 01-2884-499 Fax No. 021-8731-4-2
Fax No. 01-2835676
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Co.LOUTH

---- - ~------------
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File No.: WQM-eMap No. 9

BOYNE MAIN CHANNEL

TRl8UTARICS

TOWNS o.
SAMPUNG STA11ONS.

LEGEND:

BOYNE CATCHM£NT

COUNTY BOUNDARY

M C 0 SULLIVAN

TItle:

SAMPLING
STATIONS

Cli""t :
MFATH COUNTY COUNCIL
COMMUNITY &. ~

~~2~:-'!.~~~~~~
County E:nglneer ~

Job :

WATER QUALITY
MANAGEMENT PLAN
RIVER BOYNE. CATCHMENT

Consulting .Enginccrs
ImIecI from N IlIIbtin. Cork [J

Ashurst, Innluh_.
Ilount lIenion Iwerm. Barmeorlg. Co, Cor!<.
IIlocIcnlek. Co. Dubin Phone 021-870200
Phone 01-288«99 "ox No. 021-873742
"ox No. 01-2835676
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