


SAMPLING DATA PERTAINING TO THE EXISTING WASTE WATER TREATMENT
PLANT FOR PREVIOUS 12 MONTHS

As stated in Attachment E.2 above - ‘Programme for Environmental Monitoring', monitoring of
the Influent to the Waste Water Treatment Plant and the Effluent from the Waste Water
Treatment Plant (i.e. Primary Discharge Point) have been carried out on a monthly basis for
the last number of years. Monitoring resulis for the ‘Influent’ to the WWTP (2007 & 2008)
were attached in Attachment D.1. Monitoring results for the 'Effluent’ from the WWTP (2007
& 2008) are attached overleaf.

Also, as stated In Attachment E.2 above - 'Programme for Environmental Monitoring', for the
last number of years, the County Council have carried out monthly monitering upstream and
downstream of the Primary Discharge Point from Summerhill WWTP at the EPA Station
Localions 07K020200 and 07K020300, as shown on Drawing MNo. 5270-2735. Monitoring
results for these stations for 2007 & 2008 are attached overleal.
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SUMMERHILL 'EFFLUENT' MONITORING 2007

Plant Name Date of Sampling Sample Type BOD mg/l COD mg/l TSS mg/l Total P mg/lP  Ortho P mg/l P Total N mg/l N

Final Effluent 07/03/2007|G 3.75 29.1 2.8 1.37 - 12.1
Final Effluent 23/05/2007|G 14.7 88.8 19.2|no sample - -
Final Effluent 10/07/2007|G 4 50.7 16.25 __0.726 - 18.1
Final Effluent 24/09/2007|G 7.9 4:_!.1‘ 26.8] 132 - __ 287
Final effluent 15/11/2007 |G 12.2 65.2 26.4 1.4 - 284
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SUMMERHILL 'EFFLUENT' MONITORING 2008

01-Feb-08 03-Apr-08| 02-May-08| 14-May-08| 22-May-08| 02-Jul-08| 10-Sep-08
Parameter
BOD magfl 3.1 62.8 13.5 29.8 58.2 60.3 3.95
COD mg/l 106 146 60.6 91.4 194 205 26.9
TSS mg/l 84.8| 74.8 28.8 51.2 644|  123.2
Tot P mall 2.53 2.48 1.67 3.28 1.57 2.96/ 0.597
Tot N mg!i 17.8 40.9 27.2 38.2 299 44.3 10.2
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DETAILS OF COMPLIANCE WITH ANY APPLICABLE MONITORING REQUIREMENTS

AND TREATMENT STANDARDS

The existing waste water treatment plant at Summerhill was designed to meet Royal
Commission Standards of 20mg/l Biochemical Oxygen Demand and 30mg/l Suspended

Solids concentration.

The proposed treatment works, currently under construction at Summerhill will provide

effluent treatment to the following standards, as per the requirements of the Urban Waste
Water Treatment Regulalions 2001 (5.1. No. 254 of 2001);

Parameter Required Standard for Treated
Effluent (proposed wwip)
BOD < 26magfl
Total Suspended Solids = 35mafl
Tolal Phosphorus = 1mg/l
Total Nitrogen < %\%ﬂ
&

NS
As seen in the above table, the new plant has be ﬁnad to include for Total Phosphorus
reduction in the treated effluent to below 1mgfl\§<§f Bis will involve the controlled dosing of ferric

sulphate to precipitate out the phosphate.
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WWD Application Form V6/08

SECTION F: EXISTING ENVIRONMENT & IMPACT OF THE
DISCHARGE(S)

Advice on completing this section is provided in the accompanying Guidance
Note.

Detailed information is required to enable the Agency to assess the existing
receiving environment. This section requires the provision of information on the
ambient environmental conditions within the receiving water(s) upstream and
downstream of any discharge(s).

Where development is proposed to be carried out, being development which is
of a class for the time being specified under Article 24 (First Schedule) of the
Environmental Impact Assessment Regulations, the information on the state of
the existing environment should be addressed in the EIS. In such cases, it
will suffice for the purposes of this section to provide adequate cross-
references to the relevant sections in the EIS.

F.1. Assessment of Impact on Receiving Surface or Ground Water

&.
NS
@] A \ss\é\
Give summary details and an assessmg\gt q? the impacts of any existing
or proposed emissions on the envij ent, including environmental
media other than those into which U '\@missions are to be made.
NN
Q
See Attachment F.1(A) S
A
‘(\&\,
O B \\ '\§

Details of all monitoring %%cﬂ\we receiving water should be supplied via the
following web based Iin\l«‘;\(http://78.137.160.73/epa wwd_licensing/. Tables
F.1(i)(a) & (b) sth\lﬁ’ be completed for the primary discharge point.
Surface water monitoring locations upstream and downstream of the
discharge point shall be screened for those substances listed in Tables
F.1(i)(a) & (b). Monitoring of surface water shall be carried out at not
less than two points, one upstream from the discharge location and one
downstream.

See Attachment F.1(B)

o C
For discharges from secondary discharge points Tables F.1(ii)(a) & (b)
should be completed. Furthermore, provide summary details and an
assessment of the impacts of any existing or proposed emissions on the
surface water or ground (aquifers, soils, sub-soils and rock
environment), including any impact on environmental media other than
those into which the emissions are to be made.

See Attachment F.1(C)
o D
Provide details of the extent and type of ground emissions at the works.

For larger discharges to groundwaters, e.g., from Integrated Constructed
Wetlands, large scale percolation areas, etc., a comprehensive report

Page 23 of 28
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WWD Application Form V6/08

must be completed which should include, inter alia, topography,
meteorological data, water quality, geology, hydrology, and
hydrogeology. The latter must in particular present the aquifer
classification and vulnerability. The Geological Survey of Ireland
Groundwater Protection Scheme Dept of the Environment and Local
Government, Geological Survey of Ireland, EPA (1999) methodology
should be used for any such classification. This report should also
identify all surface water bodies and water wells that may be at risk as a
result of the ground discharge.

See Attachment F.1(D)

o E
Describe the existing environment in terms of water quality with
particular reference to environmental quality standards or other
legislative standards. Submit a copy of the most recent water quality
management plan or catchment management plan in place for the
receiving water body. Give details of any designation under any Council
Directive or Regulations that apply in relation to the receiving water.

See Attachment F.1(E)

o F &
Provide a statement as to whether or not e@ﬁssions of main polluting

substances (as defined in the Dangerous ‘Sli’b'tgtances Regulations S.I. No.
12 of 2001) to water are likely to impagq@g\lﬁ environment.
5\

O
See Attachment F.1(F NN
® S

s

o G Q,i’\\ioé

In circumstances where wgs%ﬁobstraction points exist downstream of any

discharge describe meas’kﬁ’s§ o be undertaken to ensure that discharges

from the waste water vg\é?ks will not have a significant effect on faecal

coliform, salmonella®~"and protozoan pathogen numbers, e.g.,
Cryptosporidium ar‘t@%;ardia, in the receiving water environment.

See Attachment F.1(G)

o H
Indicate whether or not emissions from the agglomeration or any plant,
methods, processes, operating procedures or other factors which affect
such emissions are likely to have a significant effect on -

(a) a site (until the adoption, in respect of the site, of a decision by
the European Commission under Article 21 of Council Directive
92/43/EEC for the purposes of the third paragraph of Article 4(2)
of that Directive) —

() notified for the purposes of Regulation 4 of the Natural
Habitats Regulations, subject to any amendments made to
it by virtue of Regulation 5 of those Regulations,

(i) details of which have been transmitted to the Commission
in accordance with Regulation 5(4) of the Natural Habitats
Regulations, or

Page 24 of 28
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WWD Application Form V6/08

(iii) added by virtue of Regulation 6 of the Natural Habitats
Regulations to the list transmitted to the Commission in
accordance with Regulation 5(4) of those Regulations,

(b) a site adopted by the European Commission as a site of
Community importance for the purposes of Article 4(2) of Council
Directive 92/43/EEC! in accordance with the procedures laid down
in Article 21 of that Directive,

(c) a special area of conservation within the meaning of the Natural
Habitats Regulations, or

(d) an area classified pursuant to Article 4(1) or 4(2) of Council
Directive 79/409/EEC?;

!Council Directive 92/43/EEC of 21 May 1992 on the conservation of
natural habitats and of wild fauna and flora (O] No. L 206,
22.07.1992)

2Council Directive 79/409/EEC of 2 April 1979 on the conservation of
wild birds (0OJ No. L 103, 25.4.1979)

See Attachment F.1(H) &

&
o I 6\\{\

Describe, where appropriate, measures\\?tqié\mmlmlsmg pollution over long
distances or in the territory of other, @%ﬁe

SO
See Attachment F.1(I) \00%\ &
F
o 3 \0&‘6\

This section should also @8@tﬁm full details of any modelling of discharges
from the agglomerat|on5\° Full details of the assessment and any other
relevant information g‘r the receiving environment should be submitted
as Attachment F.1¢"

See Attachment F.1(J)

Attachment included Yes No

v

F.2 Tabular Data on Drinking Water Abstraction Point(s)

Applicants should submit the following information for each downstream or
downgradient drinking water abstraction point. The zone of contribution for the
abstraction point should be delineated and any potential risks from the waste
water discharge to the water quality at that abstraction point identified.

ABS_CD AGG_SERVED | ABS_VOL PT_CD DIS_DS EASTING NORTHING VERIFIED
Abstraction Agglomeration Abstraction | Point Distance 6E-digit 6N-digit GPS Y = GPS
Code served Volume in Code Downstream GPS Irish Irish National used
m3/day Provide in meters National Grid N = GPS
label ID’s from Emission Grid Reference not used
Point to Reference
Abstraction
Point
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WWD Application Form V6/08

Note: Attach any risk assessment that may have been carried out in relation to the
abstraction point(s) listed.

An individual record (i.e. row) is required for each abstraction point. Acceptable
file formats include Excel, Access or other upon agreement with the Agency. A
standard Excel template can be downloaded from the EPA website at
www.epa.ie. This data should be submitted to the Agency on a separate CD-
Rom containing sections B.1, B.2, B.3, B.4, B.5, C.1, D.2 and E.3.

Attachment F.2 should contain any supporting information.

ATTACHMENT F.2 INCLUDED

Page 26 of 28
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ATTACHMENT F.1(A)
AN ASSESSMENT OF THE IMPACTS OF ANY EXISTING OR PROPOSED EMISSIONS
ON THE ENVIRONMENT

There is 1 no. existing emission point from the Summerhill Sewerage Agglomeration, namely:
e SW1 Primary Discharge Point - Treated Effluent, from the existing Summerhill
Waste Water Treatment Plant (WWTP);

It is proposed to replace the existing Summerhill WWTP with a new WWTP in a close-by
location, as shown on Drawing No. 5270-2734. The new WWTP is proposed to have 2 no.
emission points, namely:
* PSW2 Proposed Primary Discharge Point - Treated Effluent, from the proposed
new WWTP;
e PSW3 Storm Water Overflow - Effluent Overflow from the Storm Water Holding
Tank at the proposed new WWTP,
0&
The existing emission (SW1) from the existing SummerQﬁMWTP discharges direclly to the
Clonymeath River, as shown on Drawing No. 52?%,93\
s \\,\
The proposed new discharge points FSW%@%EQ&S (from the proposed new WWTP) will also
discharge directly to the Clonymeath R{@gﬁ% shown on Drawing MNo. 5270-2734.
S A*\
All possible impacts of the exlslﬁg and proposed emissions on the environment will be
assessed below: R

AIR (NOISE/DUST):

There is a certain amount of noise and dust impact on the environment related to the
operation of the existing Summerhill WWTP and expected by the construction and operation
of the proposed new Summerhill WWTP. However, this licence application relates only to the
1 no. existing emissions from the existing WWTP and the proposed 2 no. replacement
emissions from the proposed new WWTP. All 3 no. emissions {1 no. existing & 2 no.
proposed) are of effluent (freated and untreated) to the Clonymeath River. All discharge
points are/will be below the water level of the Clonymeath River , and as such do not pose
any noise or dust impact on the surrounding environment.

ECOLOGY:

As will be discussed in Attachment F.1(E) and F.1{H) below, all 3 no. emissions (1 no.
existing & 2 no. proposed) discharge to the Clonymeath River, which has no designation of
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ecological significance. The existing Primary Discharge (SW1) is in existence for some time
and as will be discussed in sections below, does not appear to be having a negative effect on
the water quality in the Clonymeath River. It is therefore not expected that the discharge is
having any negative affect on the surrounding ecology {aquatic).

The proposed new discharges will originate form the proposed new WWTP, which will treat
the effluent to an even greater standard, with consequential improvements in the quality of the
effluent discharged.

GROUNDWATER:

There are no emissions to ground/groundwater from the Summerhill Sewerage
Agglomeration, nor are any proposed as part of the upgrade of the agglomeration. Therefore
any impact on ground/groundwater is unexpected.

SURFACE WATER:
&

&

The 1 no. existing emission point (SW1) from the %un@rhill Agglomeration is to Surface
Waler (i.e. the Clonymeath River). The results of g¥atér quality analysis presented in Tables
F.1(i){(a) & F.1(i)}(b) show that there is little g@ difierence in water quality between the
sampling location upstream of the em:sgiﬁ@\pmnts (2aSW1u/PaSW2u) and the sampling
location downstream of the emission pqﬁ?@ﬁlﬁwmﬂﬂaSWZd}
S, A*\

The EPA monitor water quality, | tﬁ the Clonymeath River a station downstream of the
Summerhill Agglomeration. & EPA Q-Value system describes the relationship between
water quality and the macro invertebrate community in numerical terms. Q5 & Q4-5 waters
have high water quality (unpolluted), Q4 waters have good water quality (unpoliuted), Q13-4
have moderate water quality (slightly polluted), Q3 & Q2-3 have poor water quality
(moderately polluted) and Q2, Q1-2 & Q1 have bad water quality (seriously polluted). The
closest EPA station (which monitors Q-Values) in the Clonymeath River downstream of the
agglomeration has a most recent Q-Value rating of Q4 (= good water quality, unpolluted).
The EPA does not have any stations upstream in the Cloneymeath River, which monitors Q-
Values. This 'Good Water Quality’ rating is another indication that the effluent discharge from
the Summerhill Agglomeration is not having a negative impact on the Clonymeath River.

The Clonymeath River is situated within the Boyne River Catchment. According to the EPA
Register of Hydromelric Data 2007, a staff gauge station existed on the Clonymeath River at
the location of the WWTP discharge point. This station was entered into the register of
hydrometric stations as Summerhill, Station Number 07027. At present the station is obsolete.
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The table below gives flow data for the Clonymeath River at the EPA gauge 07027.

Flow EPA Gauging Station 07027
95%-tile 0.0022 m?/s
DWF 0.0012 m¥s
&
<@
&
)
s
F3
IS
S
W@
S
X
o*\é\
O
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ATTACHMENT F.1(B)
MONITORING OF THE RECEIVING WATER

PRIMARY DISCHARGE POINT

Table F.1(i){a): Surface/Ground Water Monitoring - Downstream

Table F.A(i)(b): Surface/Ground Woaler Monitoring (Dangerous Substances) -
Downsiream

Table F.1(i){a): Surface/Ground Water Monitoring - Upstream

Table F.1{i){b): Surface/Ground Water Monitoring (Dangerous Substances) -
Upsiream
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WWOD Licence Application

Annex |

TABLE F.1(i)(a): SURFACE/GROUND WATER MONITORING

Primary Discharge Point

O &
For Orihophosphate: this moniloring should be underaken &ﬁm‘ﬂ ple fillered on 0.45pm filler paper

&
\\ ‘\§

For Phenols: USEPA Method 604, AWWA Standard Meth{é« 240, or equivalent.

&

Discharge Point Code: SW-1
MONITORING POINT CODE: |aSW-1d
Grid Ref (12 digits, 6E, 6N) 284166 / 250055
— R R [ [N
technlque
16/01/09
pH =801 Grab Meter
Temperature =0 Grab
Electrical Conductivity (@ = §53 Grab 14 Meter
25°C)
Suspended Solids =18 Grab 10 Gravimelric
Ammonia {as M) <02 Grab 0.2 Speciro
Biochemical Oxygen Demand  |= 4 Grab 2 5 Day ATU
Chemical Oxygen Demand =23 Grab 15 Speclro
Dissoived Owygen =114 Grab 0.1 Meter
Hardness (as CaC0s) = 284 " | Grab 1 ICP MS
Total Nitrogen (as M) =3 > Grab 1 Speciro
Nitrite (as N) <0.06 O Grab 0.02 Kone
Nilrale (as N) =16 2 Grab 0.07 Kone
Tolal Phesphorous (as P) = 0.07 A?J\\O Grab 0.05 ICP IRIS
OrnthoPhosphate {as P} =0.05 RS Grab 0.03 Kong
|Sulphate (SQ.) =19 NG Grab 3 Kane
Phenals {(Sum) <0.01 ﬁé@“‘ Grab 10 HPLC
SR

Addilional Commenis. J

ol

WWD Licence Application - Summerhill - Page: 7
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WWD Licence Application

Annex [

TABLE F.1(i)(b): SURFACE/GROUND WATER MONITORING (Dangerous Substances)

Primary Discharge Point

Discharge Point Code: SW-1

MONITORING POINT CODE: [aSW-1d

Grid Ref (12 digits, 6E, 6N) 284166 / 250055

Paramater Results (pg) Sampling mﬂn;ﬂ n& o M‘Iﬂljmhf

tachnique
16/01/09
Alrazine <1 Grab 1 GCMS
Dichloromethane <1 Grab 1 Inslrumen
Simazine <1 Grab 1 GCMS
Toluene <1 Grab 1 Insirumen
Tributyltin <0.02 Grab 0.02 GCMS
Xylenes <1 Grab 1 Instrurnen
Arsenic <1 Grab 1 ICP MS
Chromium =2 Grab 1 ICP MS
Copper =2 Grab 1 ICP MS
Cyanide <10 \f‘g’ Grab 10 Distillation
Fiouride = 300 &  |Grmb 100 Kane
Lead <1 Ly O Grab 1 ICP MS
Nicke! = 4 SH® Grab 1 ICP MS
|Zinc =14 F Grab 1 ICP MS
Boron = 31 RO Grab a ICP MS
Cadmium <0.4 S Grab 0.4 ICP MS
Mercury <0.05 & & Grab 0.05 TV AA
Salenium <1 N Grab 1 ICP MS
Barium =41 KO Grab 1 ICP MS
™
&S
Additional Commenls: l (\45\
QU

WWD Licence Application - Summerhill - Page: 8
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WWOD Licence Application Annex |

TABLE F.1(i)(a). SURFACE/GROUND WATER MONITORING

Primary Discharge Point

Discharge Paoint Code: SW-1
MONITORING POINT CODE: |aSW-1u
Grid Ref (12 digits, 6E, 6N) 285106 / 249311
Parameter Results (mgf) ﬁmu E:‘lﬂﬁt ngl'hm . Mmlyah.‘
technigue
16/01/09
pH = B.15 Grab Meler
| Temperalure =0 Grab
Ege;lés]'ical Conduclivity (i@ = B30 Grab 14 Meter
Suspended Solids =13 Grab 10 Gravimelric
Ammaonia (as N) =02 Grab D2 Speclro
Blochemical Oxygen Demand |<2 Grab 2 5 Day ATU
Chemical Oxygen Demand =19 Grab 15 Speclro
Dissolved Oxygen =114 Grab 0.1 Meler
Hardness (as CaCOs) =280 2 |Grab 1 ICP MS
Tolal Nitrogen (as N) =3 és\) Grab 1 Speclro
Mitrile {as N} = 0.06 N > Grab 0.02 HKone
Nitrale (as N) =165 N Grab 0.07 Kone
Tolal Phosphorous (as P} =0.11 dﬁ\:\'\o Grab 0.05 ICP IRIS
OnhoPhosphale (as P) = 0.06 QW Grab 0.03 Kone
Sulphale (SO} =15 Q& Grab a Kone
Phenols (Sum) < 0,01 S & Grab 10 HPLC
. {\é?v‘\,o“
\\ \\§

O
For Orthophosphale: this monlloring should be undertaken Sn@nmpla filterad on 0.45um filler paper
For Phencls: USEPA Method 604, AWWA Standard Meihc&&ﬂ-m. ar equivalent.
X

&

i ®
Additional Comments:

WWOD Licence Application - Summerhill - Page: 9
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WWD Licence Application

Annex |

TABLE F.1(i)}(b): SURFACE/GROUND WATER MONITORING (Dangerous Substances)

Primary Discharge Point

Discharge Point Code: SW-1

MONITORING POINT CODE: [aSW-1u

Grid Ref (12 digits, 6E, 6N) 285106 / 249311

Parametar Results {pg) Sampling g“matt of ﬂﬂ;
technigue

16/01/09

Alrazine «q Grab 1 GCMS

Dichloromelhana <1 Grab i Inslrumen

Simazine <1 Grab 1 GCMS

Toluene <1 Grab i Inslrumen

Tributyltin <0.02 Grab 0.02 GCMS

Xylenes <1 Grab 1 Instrumen

Arsenic <1 Grab 1 ICF MS

Chromium =1 Grab 1 ICP MS

Copper = Grab 1 ICP MS

Cyanide <10 & | Grab 10 Distillation

Flouride = & |erb 100 Kone

Lead <1 ol Grab 1 ICF MS

Nicke! =3 $° Grab 1 ICP MS

Zinc = 18 ) Grab 1 ICP MS

Boron =34 D Grab 3 ICP MS

Cadmium <0.4 SN Grab .4 ICP MS

Mercury < 0.05 & Grab 0.05 CV AA

Selenium <1 RN Grab 1 ICP MS

Barium =40 S Grab 1 ICP M5

S
&
Addilional Commenis: (\45\
QU

WWD Licence Application - Summerhill - Page: 10
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ATTACHMENT F.1(C)
MONITORING OF THE RECEIVING WATER
SECONDARY DISCHARGE POINT

The Summerhill Sewerage Agglomeration does not have any Secondary Discharge Points.
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ATTACHMENT F.1(D)
GROUND EMISSIONS

There are no emissions to ground/groundwater from the Summerhill Sewerage
Agglomeration, nor or any proposed as part of the upgrade of the agglomeration. Therefore
any impact on ground/groundwater is unexpected.
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ATTACHMENT F.1{E)
WATER QUALITY OF THE EXISTING ENVIRONMENT

The Water Quality of the existing environment is discussed in Attachment F.1(A) above.

As previously discussed, all 3 no. emissions (1 no. existing & 2 no. proposed) discharge to
the Clonymeath River, which has no designation of ecological significance.

The Cloneymeath River / Knightsbrook River are not classified as nutrient sensitive under the
Urban Waste Water Treatment Regulations 2001 (5.1. No. 254 of 2001) or any subsequent
amendments thereof.

The Cloneymeath River / Knightsbrook River flow within the Boyne Catchment. A copy of the
‘River Boyne Water Quality Management Plan® (November 1997) has been included in
Attachment F.1(E) of this application. In addition, an ERBD Draft River Basin Management
Plan has been prepared and was published in December 2008, however this plan is currently

out for consultation and is in draft format. @0&
&
S
N
S
RS
&
O &
&
KRN« O
O
((o\ *‘\\Q
\C’OQ
\'0
(\45\
CJO
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RIVER BOYNE

WATER QUALITY MANAGEMENT PLAN
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River Boyne Water Quality Management Plan
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River Boyne Water Quality Management Plan

River Boyne Water Quality Management Plan
L Introduction

L1 Background

Systematic management of water resources is necessary to emsure 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 potlution 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 guality
objectives to meet and sustain these demands. Key elements of the@g]an include:-

NS

e An understanding of the river system and it s wa!er.r.as@%rces
o‘w Q

N
&

O
SN

The present water quality status

: Qg
. S R
Existing land use and management :ssgé\s@%s:ng
e
. . BPIORN o
Water quality objectives and assffg@%ed standards and criteria
\
S
»
*  Future water quality managggﬁ%nt issues and their integration into a coherent overall plan
@)
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 of sustainable development ; Sustainable development is development that meets the

needs of the present without compromising the ability of future generations 1o meet their own
needs.

e Principle of precawtionary action ; The reduction of risks to the enviromment by taking
avoiding action before any problem arises.

3feleb/boyne/reports/635%a
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River Bovne Water Quality Management Plan

o Integration of environmental considerations ; envisages a holistic environmental appraisal
of issues to produce integrated environmental management practices for positive
environmental benefit

* “PoHuter Pays” Principle ; requires that the cost of preventing and repairing environmental
damage should be borne by the poliuter.

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
revelution 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 g;;zter consumption and effluent
discharge @\
&
, . N . N
Increased agricultural production and changed Javming methods with pollution arising from
Jarmyard waste dischavges associated wrth &s:ve husbandry, silage effluent discharges
and organic run-off from land due to :ncg@‘?z@d spreading of farmyard slurries and artificial

Jfertilisers é}\ @0

\0&&\

e  Fconomic growth and increase > ?perity - resulting in increased consumption of water
resources in both domestic ang\cgenerat' commercial use and the consequent increase in
effluent discharge o¢\

O°
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.

12 River Boyne Catchhment - 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 Deel 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
Eouth 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 Mornington, east of Drogheda. The
elevation of the source is approximately 140m O.D., giving the average main channel gradient as
1.24m per kilometre.

35g/cb/boyne/reports/695%a
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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 biclogical 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.

34grcb/boynesreports/6959a
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River Boyne Water Quality Management Plan

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 & south-easterly direction via Kells to join the main river
downstream of Navan. In the context of 2 Water Quality Management Plan for the River Boyne, the
following aspects of the River and it’s catchment require consideration:-

e 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 of the channel!

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

# The River Boyne is an important source of potable water requiring compliance with the

European Communities (Quality of Surface Water Intended for the Abstraction of Drinking
Water} Regulations, 1989 (S.1 No.294/1989)

13 Water Quality Management Plan - Objectives .
0
The main objectives of the Water Quality Management Plan fo@e Boyne Catchment are:-
S
¢ To protect water quality for abstraction as a g@g&ry beneficial use
N ég?\
e To protect and conserve water quality i éﬁ%}?oyne river system to protect fish life

ch(\

e To conserve the narural habitats W @hm the river system as far as possible and tv conserve
visual amenity «©
O

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

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

14 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:-

o Available basic data on water guality and quantity was collected and tabulated

o 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

Jje/ch/boynesreports/6959a
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The beneficial water uses (existing and futurej 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 1o absorb waste without breaching the Water Quality Standards
appropriate to the specified uses

Estimates of existing waste loads were compiled, with projections of future generated loads

Consideration of proposals for the treatment of existing and future waste discharges were
made and compared with the estimates of assimilative capacity

Those sections of rivers and lakes presently overloaded by waste discharges were identified.
Water quality trends in ihese sections were also examined and consideration was given to

how these areas might be rectified &
@
\
In relation to future development, criteria for f@ﬁn@\\down Sfuture effluent quality standards
were developed (g?? &
Q«Q
Inevitably, this process results in prio r;\(ﬁ%-(\%\ or capital investment in both public and privaie
wastewater treatment facilities é;
& NGy
The plan includes recommendations for g}gﬁons to be implemented to achieve the stated objectives
over a reasonable timetable. N
<

34glcb/boyne/reports/6959%a
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2 Boyne Catchment - Water Resources
2.1 River Boyne and It’s Tributaries

Chapter 1 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 refatively flat, containing no mountains with a watershed the summits of which are
typically 25¢m O.D. to 340m O.D., the highest levels being tn the north and north-east. The bulk of
the catchment is under 75m O.D.

The two largest towns in the catchment are Drogheda on the Boyne estuary including the port and
Navan, which is by far the largest iniand 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 River/Tributary
1991 1996 | &
Drogheda Louth 24,656 25,250 | Boyne Estuary
Navan Meath ‘ 11,706 4 & Boyne
Trim Meath ) 4,185 &9\\0\ v Bovne
Edenderry Offaly 3,742 596 | Boyne
Kells Meath ... 3339 . S| Kells, Blackwater ]
Bailiehoro Cavan 1,550 A .\(\® Kells, Blglg!g}vater _______________
Dunshaughiin Meath 1275 S T SRANE e
Athboy Meath 1083 3 4_‘}??, Athboy River
Virginia Cavan 720 XC;OQ Lough Ramor
Rochfonbri&ée Westmeath | 721 é\\\o """"""""" ['Eastlejdrfiargl
Slane Meath —  §698% Boyne
‘Rhode Offaly 500 " Yellow River
Enfield Meath 436 Blackwaft':}"i-l,ongwood-);""
Kinnegad Westmeath | 415 Kinnegad
Kilucan Westmeath | 366 Riverstown o
Collon Louth 335 Mattock

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 theBoyne and
on the Kells Blackwater (Keils, Bailieboro and Virginia).

Jjgicbrboyne/reports/695%a
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TABLE 2.2 - BOYNE CATCHMENT TRIBUTARIES

River Catchment Area km? % of Total
1) Upstream from Navan [

“Athboy 154.] 58
Blackwater (Longwood) 334 137
Boycetown |- ] e
Castlejordan 95.8 3.6

K g 5%

Deel 286.5 10.8
Kinnegad 803 3.0
Knightsbrook 67.3 2.5

‘Riverstown 77.1 29

“Slane 80.5 3.0

“Stonyford 17835 6.7

“Trommon 29.2 i.1

“Gaiio 55 T —

ke PO OPPO J\f}’f

"2) Lower Catchment from 6;(\@ ‘‘‘‘‘

Navan f@: o

N £
Blackwater (Kells) 735 & 217

- Moynaity (180) &

Mattock & Devlin 86 A 3.3
e . & i~ g

R

2.2 Catchment Characteristics O

The catchment area of the River Bgyne consists of peatland in the upper regions changing to highly

productive agricultural land in the middle and lower reaches.

The bedrock consists mainly of

carboniferous limestone of varying ages with lower carboniferous limestoncs 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 tocated 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.

3jg/cb/boynerreports/6959%a
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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 [ocations throughout the catchment by the following agencies:-

e Office of Public Works (OPW)
e Environmental Protection Agency (EPA)

e FElectricity Supply Board (ESB)
o Local Authorities

River flow data is essential for water resource management, flood flow management and poilution
control. Historical flow data over a significant period of record can be used to estimate the following
arameters of river flow:- i
p &
o’\@@\
e Flood flows of various return periods (likelihood é\g{‘ %@{:urrence)
S &
<O
» Low flows expressed as minimum dry weat{z)§' w (DWFE), usually defined as the flow below
which the river would not be expected t more than once in 30 years. More usually, the
93 percentile flow is used when settin ution standards and assessing compliance. This Is
defined as the flow at the location ({1l > river which is exceeded 95% of the time
gk

O

c,OQA
e Average daily flow provides a measure of the total run-off from the catchment which can be
cross-referenced with rainfell and catchment characteristics in estimating total water

Yesources O

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 fevel {water \ " 4
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 arc 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 intermittentty 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.

Yjgrcbbayvneireporis/6959a
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Tables 2.3 and 2.4 summarise the available hydrometric gauging records within the Boyne
catchment. These records have significant limitations in terms of -

e The coverage of the catchment
o The period of record

» The extent of records which are processed and available Jor 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 forin 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 DWF automatically would
update these key parameters as the dataset is extended.

The dry weather flow (DWF) 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 percentite and DWF flows are present in Tables 2.3 and 2.4, based on
currently available data. &

S

The Boyne arterial drainage scheme results in accelggtet run-off from the catchment with reduced

flood storage. Therefore, the current run-off reging@%@épresented by post drainage data only.
<

10
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TABLE 2.3 : HYDROMETRIC GAUGING STATIONS WITH AUTOMATIC RECORDERS

Station No. | Station. . |Area | . River -: 1. Seurce Grid Ref.. W.1

0701 Tremblestown 150 |Athboy OPW N758 574 - 0.09 (1/09/59 1939-1995 -
0702 Killyon 285  |Deel OPW N683 191 0.8 037 10/09/39 1939-1993 1971-1992
0703 Castlerickard 179 |Blackwalet orw N716 489 0.44 0.1 10/09/59 19531995 -
0704 Stramatt 236 Blackwater (Kells) [OPW N630 833 0.02 0.009 03/09/75 1939-1993 1983-1993
0705 Trim 1282 [Boyne oPw N80 569 3.02 1.05 11/09/59 1939-1995 1974-1993
076 Fyansiown 179 |Blackwater (Kells) [OPW N790 757 0.19 0.09 29/08/75 1939-1995 -
0707 Boyne Aqueduct 432 [Boyne OPW N692 452 \:?52, 0.41 10/09/59 1939-1995 -
0709 Navan Weir 1610 |Boyne oPwW NB78 667 ®®2.5 0.99 28/07/52 1939-1995 1977-1994
0710 Liscarton 717  |Blackwater (Kells) (OPW N846 689 Oﬁ@;é\ 123 033 9/75,9/76 1939-1995 1952-1992
0711 O'Daly Bridge 294 |Blackwater (Kells) [OPW N652 Sﬂiocfegw 04 0.03 29/08/75 1940-1995 1956-1980
0712 Stane Castle 2408 |Boyne OPW N%?«@?&? 4.33 1.45 08/09/76 1940-1993 1975-1994
6714 Garr Bridge 44 Yellow ESB %@9 0.13 0.t0 03/07/62 1954-1995 1955-1977
0717 Rosehill Bridge 74 Moynaity CAVAN A\\Q‘%ﬂ{) 852 0.09 0.033 08/08/77 1978-1995 1978-1981
0721 Drumree 39 [Skane MEATI VQOQ\\N%?) 517 0.01 - 1978-1995 1978-1987
(723 Athboy 08 Athboy MEATH N717 640 0.29 0.09 22/09/76 1977-1995 1978-1981
0724 Clonymeath 17.7  [Clonymeath MEATH I N836 490 0.01 - 1977-1995 1978-1983
0733 Virginia Hatchery 129 [Blackwater (Kells) |OPW N607 875 - 0.06 01/9/81 1980-1995 1980-1993
0737 Blackeastle - Boyne oPw Ng§74 681 - -

0739 Johnstown Bridge NG jBlackwater KILDARLE N762 400 0.24 0.06 1982-14995 -
0744 Ballivor 215 jBaliivor MEATII N688 537 0.01 0.004 1989-1995 1990-1994
0761 Drogheda - Boyne Estuary OPW - Tide Tide - - -
0762 Mornington - Boyne Estuary orw 0153 761 Tide Tide - - -
0771 Skeagh 4.8 Skeagh Lough CAVAN Hes5 003 - 0.0003 15/09/76 - -
0772 Lough Bane - Deel MEATH N556 705 - - - -
0773 Nadrecgeel 13 Nadreegeel Lough  |CAVAN N554 928 - 0.0 16/09/76 - -
06774 l.ough Lene - Deel WESTMEATH N495 685 - - - -
0781 Virginia - Ramor Lough OPw N599 872 - - - -

3ijgleb/bovneirepares/695%a
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TABLE 2.4 : HYDROMETRIC GAUGING STATIONS WITH STAFF GAUGES

.« Station No. | Station Name | . Sour ;. Grid Ref.. owest Flow ..
Al P TR | L Date o
0715 |Deivin T [Stonyford WESTMEATH N620 625 T
0716 Dunsany - |Skane MEATH N908 546
0718 Athlumney - |Boyne OPW - - -
0719 Deerpark 13 INadreegeel Lough  [CAVAN N589 882 - 0.02 01/09/81
0720 Kells - [Blackwater (Kells) |MEATH - 0.5 Q.11
0722 Kilmessan - |Skane MEATH NB88 573 0.029 -
0725 Moynalty - |Moynalty MEATH N7}i®8§é 0.13 0.08 08/08/77
0726 Boyne Bridge - |Boyne OFFALY A\\.l\oég?} 340 - 0.00 20/07/76
0728 Derrygreenagh - |Castlejordan OFFALY 009’?0’\07\147? 390 - -
0729 Tricrmore - |Athboy WESTMEATH (\Q&f N N677 699 0.14 0.06
0730 Raharney - |Deel WESTMEATH> N600 531 - -
0731 Rathwire - |Riverstown WESTMQ%Z: o NS&1 509 0.15 0.092 09/09/97
0732 Kinnegad 54 {Kinnegad WEST%E%YTH N602 452 0.11 0.10
0708 Earls Bridge 134 |Stonyford ME(%TN N620 625 0.34 0.16 1959
0734 Boyd's Bridge ~ [Mattock LOUTH 0017 808 0.006 0.004
0733 Killinkere - Blackwater (Kells) |{CAVAN N612 936 - 0.05 01/09/81
0736 Rochfortbridge - |Castlejordan WESTMEATH N480 408 0.03 0.015 08/09/76
0738 Trim Pumphouse - |Knightsbrook MEATH N804 536 0.16 0.07
0740 Ciongall Bridge - Wellow OFFALY N592 374 - -
0741 Bellinter Bridge - |Boyne MEATH NR&92 635 - -
0742 Longwood - |Blackwater MEATH N722 452 0.36 0.09 22/09/76
0743 Drumbannon - |Blackwater CAVAN N677 978 - -
0775 L.ough Lene Qutlet - |Deei WESTMEATH N530 680 - -
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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 1 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 1,100mm per annum in the Bailieboro 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. X &
TABLE 2.5 - BOYNE CATCHMENT WATER RESOU]&CF\@}{\O.P.W. GAUGING SITES)
S
Flow Gauge Site Catchment Average |, .\s\d}ned Estimated | Measured | Yield
Area Annual g} Evapo- Mean Mean
&\OQQ ‘transpirat | Flow Flow
&
&7 ) ion
Ref. ]| Location km? gh'(lﬁhll mm/yr ¥/ m¥s I/s per km?
<
(sfim)
0705 ] Boyne at Trim 1282 < P913 420 20.04 20.07 15.7
0706 | Moynalty at 179 & l980 475 270 (295 16.5
Fyanstown &
0769 { Boyne at Navan | 1610 898 420" 244 25.24 15.6
Weir
0712 | Boyne at Slane | 2408 920 207 g2 38,79 i6i
Castle
0717 | Moynaity at 74 1663|450 1.44 1.53 0.7
Rose Hill
0721 | Skane at 39 960 400 0.06 0.0 23
Drumcree
0701 | Tremblestown at | 150 950 450 238 236 15.7
Tremblestown

This table demonstrates a consistent net yield from the Boyne catchment in the order of 16)/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
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25 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 tabie indicates the more significant lakes as follows:-

¢ Lough Ramor in Co. Cavan

e Lough Lene in Co. Westmeath

&o
NS
e Lough Bane in Co. Westmeath (34%) and Co. Meath (@@a}
E
» Nadreegeel Loughs in Co. Cavan O@?? Q}S\
S
&
e Skeagh Lough in Co. Cavan '\\O\é\é
\\&%\\O
* Custle Lake in Co. Cavan L $\
S

$\
S
¢ Drumkeery Lake in Co. Cav@\&
oS

o 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
[.ene, 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. [t 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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TABLE 2.6 - BOYNE CATCHMENT LAKES

Name Sub-Catchment County

Lough Bane River Deel Westmeath/Meath

LoughTene River Deel Westmeath

Ben Lough Upper River Deel Westmeath

Ben Lough Middle River Deel Westmeath

Ben Lough Lower River Deel Westmeath

Lough Glass North River Deel Meath ]
Lough Glass River Deel Westmeath
Lough Adeei River Deel Westmeath

Lough Analla T River Deel Westmeath

Drysart Lakes River Deel Westeath

Lough Hoo River Deel Meath
'I:[”)rumcreé‘ Lakes “River Deel Meath -’
Lough Shesk Stonyford River Meath

Newtown Lough Athboy River Westmeath
inkens Lough | Stonyfod iver ™ Vi

Crowinstown Lough Stonyford River PMeath

Archerstown House Lake Stonyford River &), 2 | Meath

Ballinlough Castle Lake Stonyford River aooff@v Meath
White Lough Athboy River &% o Meath )
Black Lough Athboy Rivér(;;\\%oé‘ Meath

Killnacastle Lake Athboy Rivérs” Meath

Skeagh B!ackwe{@;@é‘l\(ells) River Cavan

Drumkeery B]ack\yétgr {Kelis) River Cavan
Castle Bla{g&@vater (Kells) River Cavan
‘ Galbalie 4 "E%\ékwater {Kelis) River Cavan
Parkeus Blackwater (Kells) River Cavan

Acurry T Blackwater (Ké]fs) River Cavan

Galloncurra Blackwater (Kells) River Cavan w
Gallon | Biackwater (K'el[s) River Cavan

Corratimner Blackwater (Kells) River Cavan

Lisgrea ) B]ackwatet"m(“Ke][s) River Cavan

Nadreegeel Blackwater (Kells) River Cavan

Ramor Blackwater {Kells} River Cavan
Cuilcagh ‘ | Blackwater (Kells) River 1 Cavan

Kilmere . B]ac]'{wate't“"{"l(c]ls) River Cavan

T Ncmaity ivar B
‘Bailicboro Monalty River | Cavan

Lenanaurragh Monal't‘j‘/"'f'i'i;‘ér Cavan 7

3fe/ch/boyne/reports/6959a
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R WATER RESOURCES

TABLE 2.7 - BOYNE CATCHMENT - LAKESAND T
Name River County Catchment | Surface Volume Depth Water
Location Area Area x 106 Residence Time
kin2 km2 n3 Mean (m) Max, (m) Years

Acurry Blackwater (Kells) Cavan 1.0 0.19 0.6 3.1 6 0.81

Bailicborough Moynaity Cavan 1.8 0.10 0.25 25 6.4 10712
“Castle Lake Blackwater (Kellsy | Cavan 384 0.25 0.56 235 69 0.02

Cuilcagh Lough Blackwater (Kells) Cavan 0.9 0.09 0.14 1.56 4.6 036

Drumkeery Rlackwater (Kells) | Cavan 827 0.14 05 37 {99 go T
Muilagh lLough Moynalty Cavan 1.26 0.34 0.4 \(\é\ L.17 6.0 047

&
. 1 . (RIS P, RO
Nadrecgeel Lough Blackwater (Kells) Cavan 5.6 0.45 140 @ 2.56 11.1 0.32
AN
Nadreegee! Lough East | Blackwater (Kelis) | Cavan 17.2 0.50 & Q\Fl 218 7.2 {01
Sy

.......................................... WY

Lough Ramer Blackwater (Kells) Cavan 248 714&9@10® 26 3.57 15.0 0.17
_______________________________________________________________ S .

Skeagh Lake (Upper) Blackwater (Kells) Cavan 3.2 @\8 1.5 2.9 10.4 0.5

R
Lough Lene River Degl Westmeath | --—— {\o?‘ 4.225 42mdepth { - | - T
ol
Lough Bane River Deel | Westmeath/ [ ----- 0.886 088m - |- ----
Meath depth
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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 agricuiture 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 Anglo/Norman 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 séurce of tourism income.
&
N\
- - 3 - \ . 13

Table 3.1 summarises recent population statistics for the 6 JS,Oounnes of which the Boyne catchment
forms part. The actual population within the catchme per has not been established.

; SR
TABLE 3.1 - POPULATION DATA BY COUNTY Q&>
06\0&@
(S
County <° Fopulation % Change
1986 '\6&“‘ 1991 1996 1991 - 1996
og\

Meath 103,881 (> 105,370 109,371 +3.8%
Westmeath 63,379 | 61,880 63,236 +2.2%
Cavan 53,965 52,796 52,03 +0.2%
Kildare 116,247 122,656 134 881 +10%
Offaly 59,835 58,494 59,080 +10%
Louth 1,816 90,724 92,163 +1.6%

While the foregoing table inciudes 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.

17
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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 velumes 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 particuiar sail conditions,
relatively high water table, particularly in winter, and climatic condittons, 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.8.} is an E.U. financed scheme to encourage
more environmental friendty farming practices. [ts objectives are to estabiish controlled farming
methods which have regard to the needs for conservation, landsggpe protection and environmentai

problems. : o'\\oé
. - NS . . .
Implementation of the scheme, which is currently entirgPy &oluntary, requires the implementation of a
five year plan which includes waste and fertiliser ment, grassland management, protection of
water bodies and habitats, controls of the use ll@ﬁ@rdes and pesticides and other environmentally
friendly farming practices. é}\@
RO
S
3.3 Industry ES
*\QOQ
There is a range of industrial activitysthroughout the catchment, the majority small to medium sized

industry associated with agricultugeyfood processing, sand and gravel production, and distribution. A
list of industries in the upper catchment is contatned in Appendix 9. of the Technical Data.

Among the largest industries in the catchment are the following:

e 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 ro the River Boyne
upstream of its confluence with the River Blackwater (Kells) subject 1o licence consent
conditions

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

o Wellman International Limited; operate a fibre 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 faciory is now an
established activity under the EPA Act

3ge/ch/boynefreports/625%a
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e Bailieboro Co-Op Limited; process large quantities of milk 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 ar a maximum rate of 1.03m?
per minite

Other industries of note include Heneyclover 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 Ballivor (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

e Blanket Bogs

s Fen Bogs

{Raised bogs form the greater part of peat lands @?I

o
N &

are used commercially by Bord na Mona and Qg&; dle users.

approximately 10,000 hectares which is eqwgzsg

A

&

upper part of the River Boyne catchment and

The area of raised bog is estimated at

to 6.2% of the catchment to Navany),

Table 3.2 is a list of raised bogs dlstrlQ{i‘t@‘ between Bord na Mona, private grant aided bog
development schemes and other private coﬁﬁ%@sns

TABLE 3.2

RAISED BOGS IN B@S?NE CATCHMENT (See Map No. 4)

(TOTAL 10,265 ha)$>

S\

34g/cb/boyne/reports/6959a

Bord na Mona Private Grant Aided Other Private
Ballivar Group Lenamairen Jamestown
Carranstown Numey/Ballinderry Newtown
Bracklin Cloncrane Clonard
Lisclogher Meathstown Drehid
Derrygreenagh Cutraghamore Miiltownpass
Derryhinch Rifle Range The Bowns
Daingean Mountainstown Biackshare
Balivkeane Riversdale
Ticknevin Coolronan
Timahoe Lisclogher
Gitltown Rickordsiown

Barrets Bog
Tullaghanstown
Oristown
Johnsbrook
Mullagh

19

EPA Export 26-07-2013:12:16:38



River Bovne 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/l (pt scale) from upstream to downstream of the tributary inflow.

Peat siit also adversely affects river spawning beds for salmonids resuiting 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 arcas are less than 30 years cld, with a number of areas reac\}l@qg maturity.
&
. . N .
Land used for forestry operations include cut-away bog ndﬁargma[ agricultural land. For cut bog
sites, manuring s required usually in two stages to suﬁ@fé\aﬁbresmtion. The first stage would be
prior to planting with the second dressing in 8-10 %éi@;\f required. Application rates for phosphate
and potash are in the region of 250/300 kgs/ha,o” Qp‘g\ticides and pesticide sprays are used prior to
planting and for a period of 1 to 2 years after gééﬁ@ﬁ'l\g
&
Final felling depends on the different spgﬂg@‘ﬁ’nd is typically as follows:
S
S\
e Scots Pine; 60/70 years é&\&\o
» Spruce 45/33 years S
o 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:

o 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

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

o [Increased acidity of run-off which reduces alkalinity and the buffering capacity of the water

20
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As the area under afforestation
consideration to protect water resources in the catchment.

increases,

it follows that its management requires careful

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 AFFORESTATION ON WATER QUALITY

Forestry Activity

Run-Off Impact

Watercourse Impact

Drainage

Sediment Transport

Increase in Water Colour & Turbidity

“Access Roads

Sediment Transport

Increase in Water Colour & Turbidity

Fertilizer Application

Herbicides + Pesticides

Nutrient Run off

Eutrophication

Toxicity

Toxicity to Life Forms

. Marure Forest

Acidity
Run-off Decrease

Increased Aluminium Levels

Reduced Buffer Capacity
Reduced Yield (Low Flow}

Clear Felling

Sediment Transfer
Nutrient Run-off

Higher treatment needed for potable use

Colour/Turbidity
Eutrephication

3.7 Hydroelectric Schemes

Three small hydroelectric schemes have been noted in
Blackwater (Kells) at Martry and Navan and the third 10@%
the River Boyne. Their impact is largely local, dive
inlet to outlet, which may be disruptive to fish pas%gé@
0° *
& §

3.8 Landfills (See Map No.5)

\0(\

&.

the Bo @“é catchment, two located on the river
eggat Slane Castle on the canal adjacent to

art of the flow from the main channel from

‘Tables 3.4 and 3.5 list known landftl} sx%&g&‘h the River Boyne catchment and the locations are shown
on Map No.5. Landfiils can be sngmﬁgént from a water quality point of view where provision is not

made for lining to prevent dischar

system.

f leachate into the ground water and from there to the river
Modern practice requires-landfitl siting criteria and engineered lining to containleachates,
preventing this pollution.

Existing landfills, whether in use or disused, may require menitoring 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 feachate production.

3jgscb/boynesreports/695%y
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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 downstream, results in disturbance to the river ecology with
temporary loss of macromvertebrate communities. Winter flood flows would tend to clear much of
this particulate deposition , allowing recolonisation of the river channel.

3.10 Areas of Scientific 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 ipthe Boyne Valley likely to be
considered for this designation include priority habitats such agéthe river islands and estuarine areas.
Strict measures to control development in these areas wg&ld{é\@ow designation.

SES
Special Protection Areas (S.P.A.) are designated b {E@National Parks and Wildlife Service for the
conservation of wild birds under Article 4 of Eurqﬁi@% Coungcil Directive 79/409/EEC, known as the
“Birds’ Directive”. This provides for consew@ét@ of important habitats of wild birds, especially rare

. . . S
and vulnerable species and migratory Spec;lgsg\{\\

Sections of the River Boyne have been d@;%hodted 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 theﬁer reaches of the Kells Blackwater,

&
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TABLE 3.4 : LANDFILLS (ACTIVE)
~Ref. No. | Local Authority | = SiteName . | Operator | Year Opened | = Lined'. | Leachate Collection | Leachate Quantity | ..~ Details

2 Offaly Rhode ESB 1960 No No 1,050,60.60 Ash sturry deposits only.
3 |Offaly “|Cioncannon ¢.C N7 N/AT ] AT N/A Caters for domestic refuse and

light commercial refuse.
4 Wesimeath Marlinstown CC 1960 Ne No N/A Caters for domestic refuse and

light industrial refuse.
5 Meath "|Basketstown C.C. 1586 No No N/A Caters for domestic refuse and

light commercial

industrial waste (non-hazardous).
6 Meath Lismullen John 1963 No I\L@ N/A Caters for light commercial refuse;

Farrelly é\\\”
O%\ paper, rubble, old appliances only.
8 lCavan : 'Bailieborough cC 1966 No o(\%:\é% No No Non-hazardous waste.
RN
'\0\ &
s
NN
<<O\ :\\Q)
RN
O
&
S
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TABLE 3.5 : LANDFILLS (CLOSED)
Ref, No. | Local Authority Site Name Operator | Year Opened Lined Leachate Collection Leachate Quantity ~ Details
] OfTaly I-denderry C.C. 1979 No No N/A
""""" 7 T IMeath T {Foxtown " Private TUNA N/A TN/A CTNA Private landfill catering |
tor domestic and
tight commercial refuse.
.......... 5 T “Niiinria S R e
commercial refuse.
10 Westmeath TIBallinlig ccC NA N/A N/A N/A Catered for domestic refuse and
light commercial industrial waste
T [ Meath Girley Private N/A N/A N/A N/A S
12 Meath Martinstown & Catered for domestic and
S E & commercial wastc.
‘‘‘‘‘ 13 |Meath Trim Y
14 |Meath Ballivor S
5 Wi e R
16 |Meath Dangan ~0°Q&,\\ T e
17 [Meath Grangeboyne P
I8 [Meath Moynalty )
19 Meath Fletcherstown Bog QQQ\\
20 [Meath |Navan_ O
21 Meath Navan R T T T
22 Meath Proudstown =
........... e P P
24 |[Meath Fennor T e
........... s g
R P “[‘)'ﬁ'ﬁ's;haugllilin
27} Meath Newtownmoynagh | | |
R v T Sid i sy
....... 29 Meath A gl'llé.l.'.brossmads
24
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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 of characteristic or endangered plants or animals

Are of interest in describing or representing processes governing their appearance or
signifcance

Are useful in describing or interpreting the structure of land 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:-

o 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 orgayst peat soil which may be alkaline
to slightly acidic in nature. The soil is in contact vwi¥h ground water : it can even be a

Jloating mat of living and dead vegetation over a {qug\
0 \

¢ Raised Bog ; is a swrongly acidic commqﬁ%@ u.suaﬁy with Sphagnum moss and scattered
dwarf shrubs growing on peat and rarse@Qs tly above the general level of the surroundings.
The plant cover is above the influenc &Q&@{;oundwmer and depends largely on rainfall
o\\\\\&\
e Blanket Bog ; is a similar vegetqgﬁm type which develops on flat or sloping land subject to
a large and frequent rainfall Nore than 125 c¢m per annum). It is characteristic of the
western seaboard and moupgiin areas throughout the country

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

o Grassland ; is the community of broad-leaved herbs and grasses which develops under a
wide range of conditions. 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 o
small proportion of the vegeiation, e.g. on exposed limesione and calcareous dunes

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

o Woodland ; is divided into deciduous (d), coniferous (c), and mixed (m) stands. The category
includes those immature or poorly grown examples sometimes called scrub
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TABLE 3.6 - AREAS OF SCIENTIFIC INTEREST

Name of Area Habitat i Interest Description
International
Importance
‘Baltinrig - Geomorphological | The most interesting section of the Gaitrim
N 82 50 moraine and feeding eskers between Dangan and
[4 ha the Bull Ring. It is the best exampie of an ice-
contact delta and feeding eskers in [reland.
National
Importance
Galirim Moraine - "E}'eomorphoiogicé Point of contact where the Trim esker meets and
and Esker crosses the Galtrim moraine. An example of an
N 86 52 i esker crossing a moraine, unique in Ireland.
30 ha IERETITIII S . : e -
Lough Shesk Lake Fen i Ecological {B) An area whidh, before recent drainage, had an
N 62 68 Marsh exceptio&’a ly interesting variety of aquatic
300 ha i h%{;?é including fen, some of it in transition {o
Giﬁ' bog. Many unusual plant species occur
\QO .\{iﬁch as the Wintergreen, Pyroia Rotundifolia.
QQ\\’@; Although now drying out to some extent, the site
?loé retains much of it’s interest for the time being.
H & o
Carbury Bog i Raised Bog | "écoiog;r;;\'\@m A very well developed raised bog with extensive
N 68 63 : < hummeck hollow regeneration and some wet
320 ha i &6\ poois. It appears to be the most intact of the bogs
(\éi‘\ in the East Midlands and is relatively unaffected
o by drainage.
Regional :
Importance
Doolystown Bog ‘Raised Bog | Ecological A remnant of raised bog which shows a very well
N 75 5t developed hummmock and hollow structure.  This
37 ha is most unusuval in the catchment today where
most of the bogs suffered from drainage.
Rathmolyon Esker | Woodland Ecological “"One of the few wooded eskers in the Country,
N 79 49 () with well-grown hazel, ash and some oak on it.
20 ha There are aiso areas of the more typical hazel
scrub and some calcareous grassland.
26
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Aghalasty Bog | Fen i Ecological (B) A small area transitional between fen and raised
N 31 69 : bog, probably based on a kettle hole. It appears
12 ha that a former bog on the site has been flooded and
is re-developing. Some bryophytes of interest are
found.
Local
Importance
Ballynabarny Fen | Fen Ecological (B) A smal} artificiai fen with an interesting plant
N 687 459 i community. This includes several uncommon
2 ha species such as the Horsetail, Equisetum
! Varietgaty, in abundance.
Boegtown Raised Bog : Ecological A large, generally dry raised bog with a stream
N 60 43 running across and underneath part of it.
350 ha Subterranean course is marked by different
vegetation on surface, especialty by moor grass,
Molinia.
Girley Bog Raised Bog Ecologicéi """ A wé'l'i'-developed but dry raised bog, which has
N 70 70 been partly a forested.
100 ha &
NS
Lerick Bog Ruaised Bog | Ecological é«?@e@ dry area of raised bog, partly bumt and now
N 67 47 ,\Qq)q\i%g recolonised. A railway line and the Royal
60 ha QQ\\’“i\e@}ana] traverse the northern edge.
N &

“"Mount Hevey Raised Bog Ecological,\ﬁ\%oﬂ A fairly wet raised bog showing some hummock
Bog <<o* A;\\Q and hollow development but less pronounced than
190 ha \(’OQ Dollystown Bog.

I A —

Newhaggard Lake Ecgqféogical i Between Kilnagross and Newhaggard the effect of

N 774 566 % the old mill weir bas produced an area rich in

4 ha aquatic plants and insects, typical of still or slow-
flowing water. Useful demaonstration area for
teaching.

Boristown Fen Ecological (B) Small fen connected to river by ditch. Several

N 767 550 local plants occur, including the meadow-rue,

] ha thalictrum flavum.

“Scurlockstown Grassland Ecological (B) The floodplain of the Boyne on it’s eastern side is
N 834 566 an unusual inland station for strawberry clover,

2 ha trifoloium fragiferum.
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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 wetr 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 signiftcant.

&
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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)

e Pressures ; involving discharges to the river which result in changes to the physico-chemical
or biological status (effluent discharges, run-off from 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, iné%iticular:-
&
e EC. “Salmonid Waters” (5.1 No.293, 1988) & «z@
o?? ‘\
e EC. “Surface Waters" (S.I No.294, 1989 @*QQ&\
% &

These Regulations assist in defining stan@g@? for the critical beneficial uses of abstraction and
fisheries. Recreational and amenity use&%xﬂ give rise to other criteria. For example, control of plant
and algal growth will result in hmltat:on§<8n phosphate levels and phosphate discharges.

4.2  Drinking Water Abstractiotts

Water 1s 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. SMl/day

o Meath County Council supply from the River Blackwater (Kells} at 6. 4Ml/day
e Kells/Oldcastle water supply for Meath County Council at 2. 5Mi/day

e Trim water supply for Meath County Council at 1.4Mi/day

o Navan abstraction at Kilcairn Bridge for Meath County Council from the River Boyne at
2. 3Ml/day - Standby Supply
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e Castlepoliard Water Supply Scheme from Lough Lene for Westmeath County Council at
3. 4Ml/day

e Ballyjamesduff RWSS from Nadreegeel Lough for Cavan County Council at 0.32ml/day

* Bailieborough WSS from Skeagh Lough for Cavan County Council at 0.54mil/day

Major private abstractions are those of Virginia Milk Products in County Cavan from LoughRamor,
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 3.1Ml/day. Other significant abstractions are the Premier Periclase abstraction from
the River Boyne at Little Grange (3.6MI/day) 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 pu@hshed by an Foras Forbortha. In
addition, there are known to be large numbers of unrecorded ab%@tacnons serving smail developments

including domestic and farm use. &ﬁ «%
O

Public supplies account for some 49MI/day of wate{&%& &Wn to be abstracted in the Boyne Catchment.
The vast bulk of this abstraction is from surfacq&qﬁﬁ’ces with some 12%, approximately [2Ml/day,
being from springs and boreholes. Of this @hg@%ulk arises from two schemes at Edenderry and
Toberdaly in Co. Offaly.
& 0)
<< \\

The main sources of surface water fory\éu(bhc abstraction are the main River Boyne itself, the Kells
Blackwater and the Knightsbrook r {Trim). Surface abstractions from Lakes are significant in
respect of Lough Lene, Lough Afurry, Drumkeery Lough, Nadreegee! 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.
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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) - 3.6Ml/day

» Roadstone at Slane from the River Boyne - 1.6Ml/day

e Tara Mines at Navan from the River Boyne - 3MI/duy

» Virginia Milk Products from Lough Ramor - 7.05Ml/day

e Wellmans International Limited from the Borora River - 1. 4MV/day

* ESB from the Yellow River at Rhode - 5. 7Ml/day w/
The main water abstraction sources are indicated in Map No. 7. \(,5?»’

Additional abstractions will arise in the future to cater f rg.\z@ected increased demand for domestic,
industrial and agricuitural requirements. The current of public abstractions in the catchment
and probable future requirements are as follows:- .\&é”
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TABLE 4.1 : WATER ABSTRACTION SOURCES IN THE !, ¢NE CATCHMENT (Refer to Map No. 7)

Map | Name_of_Schg;qg_ 1 gogfce.. . Grid Reference , Quantlty Abstracted
“Ref- 1 0 T ] o R ' LY ate
1 KeIis;’OIdcathc L ou;,h Bane N 554 713 . Meath Pubhc Bodlcs Supply
26y JAthboy T Tomry Stream ] N710648  [Martinstown 273 Meath Public Bodies Supply
2(i1) Bore N 725 630 Mitchelstown 909 Meath Public Bodies Supply
3 Bafiiver T Stonyford River N695560  |Earls Bridge 236 Meath Pubtic Bodies Supply
19 {Summerhill Bore ' N 840484 |Council Housing 9] Meath Public Bodies Supply
Scheme
1Longwood {Bore N 716454 "|Council Housing Gi Meath | Public Bodies Supply
Scheme
4 jTrim () Knightsbrook River N 823 559 Iffernock 1,400 Meath Public Bodies Supply
{ii) Bore N 822 360 Iffernock \Q%’O Meath Public Bodies Supply
18 |Kilmessan G.W.S.  |Bore N'8923573  |Kilmessan Bridge 164 Meath Public Bedies Supply
N 886 573 Council Housing {@'@ 7 Meath Public Bodies Supply
S .. ZhS
20 [Rathmolyon Bore N 796492  |Council Housm% ;\:}” 7 Meath Public Bodies Supply
Scheme é\
24 |Ballinabrackey Bore "N'576408  |Council lﬁﬁ%ﬁg """ 7 Meath Public Bodies Supply
21  |Enficld/iohnstown  jBore N 766 406 Enﬁé@g}b@ 91 ivicath Public Bodies Supply
Robinstown Bore N840 616 Nationat School 8 Meath Private Supply
23" | Dunshaughiin Bore N964 522  |Htional School 136 Meath Public Bodies Supply
22" IClonard Bore N'647452  “ICouncil Housing 23 Meath Public Bodies Supply
Scheme
17 Kihale G.WS. Bore - Kilcarty T2 Meath Public Bodies Supply
16 iKilmurray/Baifivor  |Bore N'730'534" " |Stonyford Bridge 169 Meath Public Bodies Supply
G.W.S.
725 |Navan River Boyne | N 887655  [|Kilcarn Bridge 2,275 Meath Public Bodies Supply
(Kllcarn Bridge) {Design Vol.) {Standby only}
T. Ryan Bore - {Philpotstown | iz Meath Private Supply
"""""""" T. Keogh Bore - Balliniough 8 Meath Private Supply
1. ’Keefe Bore - Creevagh 15 Meath Private Supply
P.ml;é'r;relly Bore - Crossakiel 27 Meath Private Supply
B Reilly Bore - Kilskyre [ Meath Drivate Supply
32
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TABLE 4.1 : WATER ABSTRACTION SOURCES IN THE BOYNE CATCHMENT (Refer to Map No. 7)
Map . Name of Scheme
P. Jordan Bore - Kitskyre 10 Meath Prwate Supply
M. Caffrc)g__ Bore - Kilskyre 12 Meath Private Supply
T.McKeon Bore - Kilskyre 14 Meath Private Supply
5 [Athboy Creamery  |Athboy River N716 645 |Athboy 227 Meath Private Supply |
Grennanstown House Bore - Grennanstown 27 Meath | Private Supply
E Tuite Bore - Rathconny 14 Meath Private Supply
6 [Columban Fathers Skane River N 902626 |Dalgan Park 45 Meath Private Supply
7 |Royal Tara Go]f Club Skane River N890 615  |Castletown, Tara * Meath Private Supply
S. Fay & E. Murray Wil - Moymet J3 Meath Private Supply
1. Williamson Bore - Mount Hevey \?I ] Meath Private Supply"
Oakstown Concrete Bore - Oakstown o\\ (4 Meath Private Supply
Products {\Q*:rz@
. Lally “ Bore - Bective cg?v ™ 14 Meath Private Supply
E. Mackey “IBore - Bective Q S 20 Meath Private Supply
Tara Stud 2 Bores - Clowanslox@ 36 Meath Private Supply
8 Teagasc """""""""""""""""""" Boycetown River N 882 523 gr_a_l_ﬂgg&é’ R\ 63 Meath Private Supply
9 [warrenstown (1} 2 Bores - Warr s@rvn 31 Meath Private Supply
Agricultural (2) River Skane N 920 542 Wa{frgﬁstown 50 Meath Private Supply
College
: Kil]eencast]e BOre ; ﬁl”een 18 Meath ----- Prlvatésupply ..........................
Estate o
TIM. Mﬁfphy Bore - Grange 12 Meath | Private Supply
B. Lyne Bore - Kilmare 10 Meath Private Supply
M. O'Conneor “|Bore - Ballyboggan 19 Meath Private Supply
TS, Hughes, Sand Tromman Stream N'805480  |[saacstown * Meath Private '§iipp!y
and Gravel
F. Ef'érey Sand and Tromman Stream N &15475 isaacstown * Meath Pr'ivé'fégupply
Gravel
Kiisaran Concrete gbring N 763 490 Tobertynan * Meath Private Supply
Products
Roadstone Quany Bore NB812 330 Braymount * Meath Private Supply
Trim
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TABLE 4.1 : WATER ABSTRACTION SOURCES IN THE BOYNE CATCHMENT (Rzfer to Map No. 7)

ame of Schem

Grid Reference.

' Ah_igactlgy Point

Pit

Mitcheli Brothers N 660 480 Hill-of-Down * Meath
e
Kilsaran Concrete Knightsbrook River N'830510 Dangan & * Meath Private Supply
Products
B Ko i 5o RS 6 P R o Vi B S
€
and Gravel
W. Snow, Sand |Athboy River | N'586 755 [Ballynamona * Meath Private Supply
and Gravel {Tributary)
18 |Clonmcilon Qutlet from N 645 684 Clonmellon 13§ Westmeath Public Bodies Supply
_ {Newtown Lough Infiltration Gallery Q%\é
117 [Killucan/Rathwire  |Riverstown River N 570 505 Killucan oﬁ\%:é\\\ 364 Westmeath Pubiic Bodies Supply
Raharney ﬁb‘\o\
127" |Lough Lene " |Lough Lene N'500680  |South Shorc Q\}«%@* 3,409 Westmeath Public Bodies Supply
Castlepollard High S 3
and &é’ O\$°
Low Level Schemes PO
River Securities, | Springs N'6153508 Riverdal‘éoo@ * Westmeath Private Supply
Sand and Gravel Aé\
"IMcCormicks, Sand” |River Deel N 535695 Fore * Westmeath Private Supply
and Gravet Pit (Tributary) ox
15 |Edenderry 2 Bores N 645333 [Kishawanny 750 Offaly Pubiic Bodies Supply
13 |Toberdaly Springs N'520320  |Toberdaly 3,118 Offaly Public Bodies Supply
14 |E.SB.. Rhode (1Y Bore N'526 450 |Rhode Powerstation 46 Offaly Private Supply
(2) Yellow River - Rhode Powerstatiot 5,682 Offaly Private Supply
(Tributary)
Knockanally Golf  |Blackwater River N8I0375|Knockanally 1T L Kildare Private Supply
Club (Longwood)
Foremast, Sand “Boyne River TN690395 T |Kilglass * Kildare " Private Supply
and Gravel (Tributary)
Martinstown Gravel | - - - * Kildare Private Supply
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TABLE 4.1

: WATER ABSTRACTION SOURCES IN THE BOYNE CATCHMENT (Refer to Map No, 7)

‘Map | . Name of Scheme ™ ublic Bodies Supply
‘Ref. |~ T E-TRN N, L or Private Supply
37 |Navan/Mid-Meath River Blackwater - Public Bodies Supply
_______________________________________ (Kells) e
38 |Sne  lBorcholes - Slane 1304 Meath Public Bodies Supply
40" [Drogheda/Mid-Meath River Boyne - Roughrange 25,455 Drogheda Public Bodies Supply
. Corporation
44 |Collon __|Boreholes - “lCollon T 580 Louth Public Bodies Supply
a3 Tu][yailé‘r‘{ Borehole - Tuliyallen” | 130 Louth Public Bodies Supply
Drybr:dg,e " |Borehole Ny Drybridge 64 Louth Public Bodies Supply
_[Sheepgrange . Borehole - Sheepgrange 20 Louth Public Bodies Supply
23 |Premier Periclase River Boyne - " [Littlegrange 3 636 Louth Private Supply
__{Roadstone (Slane) River Boyne Tributary - Slane I SQEJO Meath Private Supp‘]‘f{/‘"
41 |Roadstone (Slane) Borehole - Stane Meath Private Supply
42 " |TaraMines River Boyne - Railway Bridge, \}3,000 Meath Private Supply
,,,,,,,,, Navan IS
Ballair Housing Borehole - Ballair chi@\" 7 Meath Public Bodies Supply
Scheme RN
26 |Clifferna G Ww.S. L. Acurry N 586 987 SH 460 Cavan Public Bodies Supply
27 " |Bailicboro W.S. Bailiebore River N 697 982 Bailieboro é’ @* 539 Cavan Public Bodies Supply
28" |Galbohie G.W.S. Drumkeery Lough N'657 999 Galboh@\ T I Cavan Public Bodies Supply
29 |Killinkere GWS, Borehole N 616934 K:lllnﬁ'e@ 28 Cavan Public Bodies Supply
30 Ballyjam'é:'é,_q‘l;n WS, |Nadreegesl Lough N 536 922 Nadréegeel Lough 318 Cavan Public Bodies Supply
31 [Virginia W.S Culcagh Lough N 639 893 g\kﬁagh Lough 210 Cavan Public Bodies Supply
32" [Bailieboro W.S, Spring N 719967  (Eornasaus 160 Cavan Public Bodies Supply )
33 |Mullagh W S. Mullagh Lough N 676857  [Mullagh Lough 227 Cavan Public Bodies Supply ‘
Bailieboro Co-Op Ltd. Lear River N 678 979 Lear Bridge i80 Cavan Private Supply
“““ Bailicboro Co-Op Ltd. Boreholes N675982 [Pottle Lower 180 Cavan Private Supply
Bernard Maguire Nadreegeel | N 538 938 Nadreegeet Lough 37 Cavan Private Supply
46 |Virginia Milk Lough Ramor N'622855  |Lough Ramor 7,050 Cavan Private Supply
Products
Ballinamoney Borehole "N 693 940 Bailiebore 91 Cavan Private Supply
Co-Op Lrd.
Fred Ciarke Borehole N 678925  |Corngarve 40 Cavan Private Supply
45 |Wellmans Borora River N 714 852 Rosehill Bridge 1,360 Cavan Private Supply
International Lid.
L]
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* Navan/mid-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 ar 1.4m3/sec, which is well in excess of any future abstraction reguirements

» Drogheda/Mid-East Meath ; this scheme is served by a treatment plant at Rough Grange
which has a capacity in the order of 45Ml/day 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

» Kells/Oldcastle Scheme ; approximately 3.0Ml/day is supplied to the Kells/Oldcastle area. It
is estimated that this abstraction could be increased by approximately 50-60%, which will
satisfy the likely future demand in this area

e 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
sowrces representing a significant threat. The future requirements of the area are estimated
at some 3.64Ml/day and will be supplied from the River Boyne, which has an estimated DWF
Sflow of 1.2m3/sec (104MVday) at Trim &

&

&0
v County Offaly Public Supplies ; the requireme&&;ig&%e Courty Gffaly area catchment witl
coatinue to be satisfied by the Toberdaly spriygsénd additional Eorehcles in the area which

huve been developed \\}QO S
Q
'\OQ é‘&

o Coumty Westmeath Supplies ; Lo @Yene is the main water supply source for the
Castlepollard Regional Water Syg g “rea. This source has satisfactory capacity for the
Jusure requirements N o@

&8
X

The quality of raw water for potag{?\abstraction is regulated by E.U. Directives 75/440/EEC and
79/869/EEC and National Regula?:ons S.1. 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
[reland through the Quality of Bathing Water Regulations (S.I. 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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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 500/100m] 100/ml
{rish NLV Values 5000/100ml 1000/ml

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 continuocusly moving body of water, the quality of water varies with time and
sampling can only be representative of water quality at the time of sampling.

Table 4.3 iists a number of sites which have been traditionally use(gby significant numbers of people
for bathing. Based on available local knowledge, estimated gumbers of bathers at each site are
indicated together with the results of spot samples of bacterioldgical water quality taken during 1989.
This data indicates breaches of the NLV standard on 0&@5\% s. This situation is rot unusual in an
open river due to the many sources of coliform contafi| iation including septic tank overflows, storm
sewer overflows, treatment plant effluent disch%@gbé}\agricultura] discharges and contamination at
cattle drinking areas. b

OIS
&L
TABLE 4.3 - RIVER BATHING AREAS Q@Q@OBIOLOGICAL ASSESSMENT
xC’OQ
Location Existing & | Date Total Faecal
No.of }}p‘?ﬁrs Coliforms Coliforms
Derrinadaly Bridge N/A 27/6/89 2000 1400
28/7/89 600 100
Warersa Brdes i - S e T —
28/7/89 1400 100
Trim Castle 30 27/6/89 3600 200
________ 28/7/89 2500 1800
Bective Bridge 40 27/6/89 5200 1000
Bellinter Bridge 50 26/6/89 7200 400
28/7/89 500 200
oo 01//8/89 300 0
u/s New Kilcarn Bridge | N/A | 26/6/89 3000 1400
) 01/08/89 700 300
u/s Old Kilcarn Bridge N/A 26/6/89 2400 1400
Navan Weir 200 26/6/89 20400 15000
________________ 01/8/89 1700 100
“w/s Navan N/A 2/8/89 7600 2400
_Broadboyne Bridge N/A 2/8/89 2100 500
Weir at Slane N/A 2/8/89 600 200
37
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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:-

b o FEfficient operation of wastewater freatment works for maximum removal of bacteria

E » Minimum standards for design and operation of septic tanks to prevent persistent overflows
5 and seepage discharges

|
! » Use of best 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
l &
| The River Boyne catchment is an important salmon and trongs\qhshery. There are an estimated 15
'\ Angling Clubs with a total membership of approximatelg@,@ﬁ(} in the Boyne Catchment, affiliated to
! the joint Council of Boyne Anglers. &

: \\}Qo &
| The availability of salmon for commercial fishin ‘and salmon angling is generally confined to the
main channel from Drogheda to Navan, tog{gﬁ@ with approximately 2km of the Kells Blackwater.

O

These salmon fisheries have a channel e@c\n\&f approximately 34km. Sea trout would generally be
| confined to this part of the catchment a[sooo®

3
Spawning sites for salmon and t Qi}%\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 sca 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
W 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. Leugh Lene is considered a
medium quality brown trout fishery. Moderate quantities of eels have also been identified in the
j catchment.

i 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
'l Rehabilitation Programme in conjunction with the Central Fisheries Board. The objective of this
i 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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There are three categories of salmon fishing on the Boyne:-

e Commercial Salmon Trap Owners ; there are three commercial salmon trap owners based
Sfrom 3km to 6km upstream from Drogheda. The month of June, July and August are the
months of peak salmon catch

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

e Salmon and Trout Angling ; the prime area for salmon angling is between Navan and
Drogheda. Salmon angling on the Kells Blackwater is regarded as relatively 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 potent:al.

TABLE 4.4 - SALMON ANGLING CATCHES

&.
\C
Year 1985 1986 1987 ,i\él988 1989
St

River Boyne [ 205 232 393 _O.&° {1000 667
Kells 75 96 4 Qo?’\@@ 2 3
Blackwater J&\)iéb\‘)

&"\«*@

Tourism angling has significant potentl.’al\\tﬁSé eland and it can produce significant tourism revenue
through development of inland fisheriés’ @h effective resource management. The Boyne Study
Group produced a Report entitled “StL@ff of the Fisheries Resources of the Boyne Catchments” in
1990 which indicated tourism reven@hmounts for a 1 week stay in the Boyne Catchment in the order

of IR£350 for salmon/sea trout di%hmg, 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. [t 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.I. No.293 of 1988) which is based on EEC

Council Directive 78/65%EEC. These Regulations designate the “River Boyne - Main Channel” as a
salmonid water.
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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:-

e Dissolved Oxygen ; 50% of samples greater than or equal to 9mg/litre with an intervention

standard of 6mg/l

» BODs ; 95% of samples over 12 month period 10 be less than or equal to 5mg/l. Where weed
or sewage fungas growths are excessive, appropriate measures for control to be taken

o Ammonium ; 95% of samples to be less than or equal to Img/l of NHy provided the same
percentage of samples have non-ionised ammonia less than or equal (o 0.02mg/l 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
1980 371 (514 & 4.1
1981 398 1,813 x¥ 4.6
1982 218 #5938 39
1983 146 O 804 5.5
1984 295 & 1,430 5.5
1985 167 AR 49
...................... e 5 PN g
987 T 478 PN 6 34
1988 1,000 ST} 4,500 45
{989 R
Totat 3,570 rs\\(’ ....!§,’758 _______
Average 397 o 1,751 ——
S
TABLE 4.6 -  OFFICIAL REPORTED CATCHES OF SALMON TAKEN BY DRAFT-
NETTERS 1980 - 1989
Year Draft Nets Average Weight
No. of Weight
Satmon {kg)
1980 2,087 3518 LT
1931 1,731 7314 4.2
........................ s %550 e o
1983 3,352 15088 46
g — S o =
1983 1,975 9573 T 48
1986 3,520 16206 ] 46
""" 1987 2881 9719 33
1988 6,000 27.000 45
1989 2,555 8130 32
Total 30,041 125,092 e
‘Average | T 2,904 12,509 —
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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
1981 322 1,491 515 236
____________ 1932 362 1,182 672 284
1983 284 1,392 781 323
1984 182 897 i,117 496
1985 205 1,018 805 311
1986 232 1,085 407 222
1987 393 1,686 2,152 196
1988 393 4,500 2,398 842
1989 1,000 2,426 3,000 818
Totat 3,845 16,465 2272 T 4,520
Average 385 1,647 1,227 452
-’
&
\Qé
AO\
$§F
F3S
&
SN
&
OIS
K
QS
<<°\ A{\0)
R
O
O
&
c®
-
4]
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TABLE 4.8 -  COARSE FISHERIES IN THE BOYNE CATCHMENT - CURRENT USAGE
Lake Quality of Angling Current Potential No. Angler Places
Usage
Castle Very good for match Good usage Good 50
and pleasure and
festivals per comm.
Bream, Roach, Hybrids.
Specimen pike water
Drumkeery As Castle Lake " " 30
“Lisgrey Good potential. Littie used Good 10
Possible Specimen
bream & trench.
Nad”r'éégeel Good stocks of roach, Little Used Major 50
bream, hybrids, pike & | except by
perch. local anglers
Rl
Ramor Excelient roach, bream | Heavily used é{\@ Major 30
fishing. Moderate pike { by coarse &{é%
angling. anglers ;590 &
e~
Rampart R. Good bream & rudd Mgc«%\s@fe Good 20
fishing. &é}\ O$°
SIS
Bane (F) Survey Required Q:OQ\ Very little Excellent i0
&
Dysart Good for Rudd, "gcé%ch Very little. 20
and Perch to Spécimen | Was formerly
size. a major
fishery o
Boyne Canal Maintained section Maﬁérate Good 50
(Oldbridge
downstream). Good
angling for roach,
bream, hybrids & perch.
TOTAL ANGLER PLACES 320
42
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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 reguirements
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 (91727 I/EEC). In particular, such

overflows should have discreetly located outfalls with effective control of detritus to prevent
an aesthetic nuisance ai the site

* Phosphate Levels ; phosphate levels in rivers and moréparticularly in lakes give rise to
enrichment which causes excessive plant and a!gaé\qémwrh‘ This process is known as

eutrophication 0(@: Q§\
o
.
4.6  Waste Discharges \§QO§

S
All liquid waste from domestic and indﬁ@f\ development must ultimately be disposed of to
receiving waters. This section of the p]:gl\\r,\@lews the major discharges to the Boyne River System,

the nature and general design parameter 6F existing treatment facilities and probable pollution loads
at the discharge point. &

&

S
The impact of these discharges is %onsidered later in the plan having regard to:-
o Low flows in the river
® Background water quality

e 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 5 days at 209C”. It is the normal parameter
used to measure pollution strength (as mg/1) and pollution lcad (kg/day).

The term population equivalent (P.E.} is used to express the wastewater oad 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 BODgs per equivalent persons.
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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
salmoenid fishery are identified in this section. These standards have obviocus implications for the
_ amount of organic wastce 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:-

e Biochemical Oxygen Demand (BOD s) ; given the requirement for a maximum level of Smg/l
f as Oy at 95% low flow, there must be reasonable assurance that this limit will not be
i - breached. The EEC Directive on salmonid waters (78/639/EEC} sets a guideline value of the
3mg/l as Oy Therefore, this value might be regarded as an objective value in a salmonid
| river where possible
f é\o&
¢ Phosphates mg/l P ; the Salmonid Directive does ngd specify limits for phosphates. In the
i case of lakes, it provides a relationship for detgﬁ‘éﬁaﬁon of likely critical loading expressed
as mg P per m? of lake surface per year c@?@s ing on the mean depth of the lake and the
theoretical retention time, expressed in y @Q& In other cases, it states that the limit value of
'; 0. 2mg/l expressed as POy may be regarded as indicative in order 0 reduce eutrophication.
’ A figure of double this value is {\zé\ga?red Jor cyprinid waters. For salmonid waters, the
erpuivalent value expressed as m&% %Q&_P is approximately 0.07 mg/l

S

{ \O

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/i P.

Effluent quality darta 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 of Navan and Trim together

with smaller plants at Rhode, Moynalty and at Collon, where the results of effluent sampling appear
J[ to be unsatisfactory. In general, a minimum standard of 20mg/l of BOD5 and 30mg/l of S.S. is taken
i as standard for municipal discharges to inland waters,

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

e 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
i MLSS and elevated SV values
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Balliver S.T.W. ; discharging to Stonyford River, plant nominally within capacity with occasional
unsatisfactory results evidenced by high suspended solids in the effluent, elevated BOD and high
S. VL indicating reduced settleability

Crossakiel S.T.W.; discharging to Athbaoy River, plant within capacity and with satisfactory
effluent apart from high cccasional suspended solids

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

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

Dunshaughlin S.T.W.; discharging to Skane River. Existing plant proposed for upgrading

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

Kilmessan S.T.W.; discharging 1o Skane River, shows ggnerally satisfactory effluent with
occasional exceedence of 20 : 30 standard for BOD and sz;g)\énded solids respectively

N\

&

. S .
Lioyd S, T.W.; to Kells Blackwater, has satfsfac;;gqﬁ\ ﬁuam‘ from available data
$
8

Longwood S.T.W.; to Longwood B!ack@g?}}\ operates well within capacity, is reasonably

satisfactory, with occasionally high suspe solids
el

RN
Navan S.T.W. ; to River Boynek%@@erfoaded and has unsalisfactory effluent, particularly as
regard suspended solids 6\00

X

Siane S.T.W.; to River Boyzf%(.\ is within capacity, with a high quality effluent generally

Summerhill S.T.W.; to Knightsbrook River, is within capacity with satisfactory effluent apart
from occasional failures

Trim S.T.W.; 10 River Boyne, overioaded with reasonable effluent generally but occasional
Jailure of BOD, suspended solids standards and high ammonia discharge

Buailieboro S.T.W.; shows a high quality effluent in terms of BOD, suspended solids, ammonia
and phosphates

Mullagh S.T.W.; shows a reasonable effluent to the Moynalty River, generally 1o a satisfactory
standard

Virginia S.T.W.; for the old septic tank works, this effiuent received negligible treatment, and a
new sewage treatment plant is under construction
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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:-

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

e The discharge should be free of scum, oil and floating debris

e The discharge should be free of substances which produce odour, colour, taste or turbidity

s The discharge should not give rise to objectionable growth of muisance planis, sewage fungus or
amimal 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 occasiongl hydraulic overload, flushing out

studge solids, or irregular desludging. O@é‘
P
S
R
&
SO
O
S
*\QOQ
&
S
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TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS DISCHARGES (Ref. To Map No.6)

Receiving Water

Capacity

Current
Load

Average Lozad to River

Comment

P.E.

P.E.

B.0O.D.
kg/d

Ortho- phosphate
mg/l P.

| Athboy S.T.W.
{extended
acration)

2 Crossakicl
S.T.W.
(extended
aeration)

Athboy River

2500

1450

12

6.8

Plant within capacity for B.

0.D.

Athboy River

3 Clonmellon
ST.W.
{extendcd
aeration)

Athboy Tributary

400

150

6.6

Plant within capacity

300

2.5

Plant within capacity

4 Johnstown
Bridge
(extended
aeration)

Blackwater
{Longwood)

1000

518

n/s

Plant within capacity

5 Longwood
ST.W.
{extended
aeration)

Blackwater
(Longwood)

700

100

Plant within capacity

Trim S.T.W.
(extended
aeration)

River Boyne

4000

5400

5.6

Plant overloaded

3je/ch/bayne/reports/695%a
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TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS DISCHARGES (Ref. To Map No.6)

L7

Edenderry
ST.W,

(LA und grass
plot tertiary
treatment) .

River Boyne

5060

4000

32-40

6.0-6.8*%

Irish Country Meats additional load added

*[otal-P

Dunderry
S.T.W. {package
extended
acration)

K'innegzid"m"mm
S5.T.W. (new

~works)

G
(extended
aeration)

Clady River

250

180

1.5

Works adequate

Kinnegad River

2000

New works satisfactory

“Knightsbrook River

260

750

Well within capacity

Dunshaughtin
ST.wW.
(extended
aeration)

Skane River

2500

River flows tnadequate for this effluent

10

Kilmessan
ST.W.
(extended
acration)

Skane River

600

206

200-300

133

Some abattoir load (max Skgs B.O.Ds /d).
Plant Satisfactory

(Septic Tank)

Delvin §.T. W,

Stoneyford River

400

7.5

Ballivor S.T.W.
(extended
aeration)

Stoneyford River

500

1138

T NLE.C. effluent also discharges 2.25kgs/d B.O.D.5

New treatment plant nearing completion

Igich/baynesreports/6959a
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TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS DISCHARGES (Ref. To Map No.6)

14

Rochfort

| Bridge S.T.W.

Castlejordan
Tributary

New Plant
1500

500

15

Kifucan-

Rathmire
STW.
(extended
aeration)

Riverstown River

600

1300

125

8

New E.A. plant for 1500 P.E.

| Satisfactory Capacity

18

Rhode S.T.W.
(Imhoff Tank)

Yellow River

1 400

500

n/a

| Substantial E.S.B. discharge also

Doubtful capacity/performance

24

“Bailieboro

S.T.W.
(extended
aeration)

Lear River

2500

1500

n/a

New plant has adequate capacity

36

Collon S.T.W.
(cxtended
aeration)

39

Donere S.T.W.

(extended
aeration)

Mattock River

500

350

n/a

Sampling results less than satisfactory

River Boyne

600

Plant is satisfactory for present loads

33

Keils S.T.W.
{extended
aeration)

Kells Blackwater

5000

243

3.1

Plant capacity is adequate

Lloyd S.T.W.
{extended
aeration)

Kells Blackwater

350

n/a

Surplus piant capacity

31

Moynalty
S.T.W. (Septic
Tank)

Moynalty River

200

n/a

Poor effluent quality
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TABLE 4.9 - MUNICIPAL WASTE WATER EFFLUENTS DZ -HARGES (Ref. To Map No.6)

(

28 Mullagh Moynalty River | ----- 435 3.5 3.2 Adequate Capacity
S T.W.

{extended
aeration)

34 Navan ST.W. | River Boyne 106000 23800 400-450 n/a Major plant upgrading planned to
(extended 60,000 p.e.
aeration)

35 Stane ST.W. | River Boyne 1500 700 6 32 Adequate capacity
(extended
aeration) | — A

37 Tullyallen River Boyne 500 200 1.6 5.2 Adequate capacity
ST.W. )

(extended é\\’&
aeration) &

26 Virginia Louth Ramor -e- 1100 35802 8-10 Proposed new works for 2000 P.E. with
S.T.W. (Septic G “P” Removal
Tank) \0\5\37&\

N
b’
O@ﬁ\\*{\
O
&
§
50

3jg/ch/boyne/reports/5959a

EPA Export 26-07-2013:12:16:40




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 of Irish 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 lmg/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 - BOY@ CATCHMENT
é\\/

M\
Licencee Receiving Licence or Estir@t%v Other
Water AQ,OQO'\
Flow BOD 5 mg/té{ S.8. mg/l
Irish Cement River 8600 20 {\Q\),\&\) 30 Quarry effluent
Donore Boyne m*/d N
Tara Mines Ltd River max j Sy S 100 : 1 dilutions reguired in
Navan Boyne 45m3mg<'b\ %\é\ Boyne to effluent metals limits
n <P stated
Virginia Miik Lough 38n:?§0$r 20 30 9mg/i P, Ph6-9. Sampling
Products Ramer N results show compliance
Ditte-Cooling Lough 60m*h | - |- Uncontaminated
Water Ramor r
Wellman Moynalty | —---- 20 20 Fibre Plant - BOD limit [3.6
International kgs/d, other parameter limits
Bailieboro Co-op ] Lear River | 820m’/d | 20* 30* Effluent land-spread Img/l P
*reduced by grass plot
treatment te 1.03 kgs BOD/d.
Bailieboro Co-op | Lear River 1450m’ | -~ i Cooling water only '
d
E.S.B., Rhode Yellow 1136m* | 32 measured | 84 measured | Requires detailed assessment
River d
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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:-

e Bailieboro 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.

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

e 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 system with both storm and foul discharges collected in@g,common sewer network. In such
systems, it has been the practice to provide overflows to relieye the hydraulic loading in times of
rainfall. This practice can give rise to significant pollution in &humber of respects:-
NG
* Organic pollution measured in terms of BOQ?? @6\
S
£

N
e Bacreriological impact, related to théﬁ@e of discharge
N
S

- : S . . . : L
o Ammonia discharges which cai %&e rise to concentrations which result in toxic conditions
. &
Jor fish life \5\
0{\@?5\
» Hydrogen Sulphide concétrations 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

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

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

o Where industrial wastes are present in the sewer, melals and other toxins can be discharged
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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:-

e A minimum overflow seiting below which overflows will not occur. This is normally
expressed as a multiple of the dry weather flow (DWF)} and is typically in the order of 6-7.
Where high strength industrial efffuents are discharged to the sewer system, the seitings
would require to be adjusted accordingly

» The type of storm 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 ER304 E

» The locations of overflow discharge points should be discreetly located and should have
effective control of floating debris to avoid aesthetic nuisance

* A dilution standard should be applied which will ensure a maximum BOD limit in the river of
20mg/l and ideaily 10mg/l. The use of storage and recycling can be used to control spill

Jrequency and this is particularly appropriate for bathf({g or recreational use waters (4, 8 or
16 times per year) S
>y

e Consideration should be given to preventin Q@?ﬂow spills during "first flush’’ conditions.
This is usually achieved by ensuring thgg&v ows will not occur within
the time of concentration of the sewe \g\‘@ork During the early period of the storm, sewuge
strengths can increase considerag{&\@)&sedimegr and slime is re-suspended into the flow.
Afterwards, the concentrations ﬂécr}g@}o fall considerably

S
e Significant overflows in !heogg;chmenr should be monitored using automatic recording

equipment to measure spifl frequency 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 aiso
be considered on the outlets from road drainage systems, etc.
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410 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 poilutant 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 ﬁion it deems necessary to prevent
pollution or remove polluting matter from waters and ¢ 'gsilluter is liable to repay the full cost of
these measures to the Local Authority. The Act a[gﬁ»féﬂ%bles the Local Authority to serve notice
requiring specific action to be taken to prevent p\@@@ g matter from entering waters and for the
recovery of the costs of such action. RO

X (\Q’
The Amendment Act of 1990 essentia[ly<§?§@\gothens the provisions of the 1977 Act and the water
pollution control provisions of the F:‘s’?@‘}es {Consolidation} Act, 19359. The fines have been
substantially increased under the 1990&&% whereby the maximum fine on summary conviction has
increased from £250 to £1,000 and$n conviction on indictment from £5,000 to £25,000. These
increases apply to offences undefboth 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 reguiations 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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The directives relevant to the Boyne are listed below:-

o The Directive concerning the Quality Required of Surface Water Intended for the Abstraction
of Drinking Water in member states (75/440/EEC) and Irish Government Regulations (S.1.
No.294 of 1989)

» The Directive concerning the Methods of Measurement and Frequency of Sampling and
Analysis of Surface Water Intended for the Abstraction of Drinking Water in member states
(79/869/FEEC), Regulations also included in (S.I. No.294 of 1989}

o The Directive on the Quality of Freshwaters Needing Protection in order to Support Fish Life
(78/639/EEC) and associated Regulations (S.I. No. 293 of 1988}

e The Directive concerning Urban Waste Water Treatment (91/271/EEC) and the
Environmental Protection Agency Act, 1992 (Urban Waste Water Treatment) Regulations
(S.I No. 419 of 1994)

o The Directive on the Protection of Waters Against Pogutfon Caused by Nitrates from
Agricultural Sources (91/676/EEC) \{\@'\)
3
4.10.2 Integrated Pollution Control Y
.10 grated Pollution Contro oﬁo &
&
A recent development in polilution control in [re@'\%\s the introduction of a new licence called the
Integrated Pollution Control or IPC Licence.‘\\o‘thi}, licence its administered by the Environmental
Protection Agency which was established b ©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 scheduted industry‘\gﬁ?egories‘
O

The concept of an IPC Licence hasgggn gaining impottance 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.

55
34g/cb/boyne/reports/6959%a

EPA Export 26-07-2013:12:16:40



River Boyne Water Quality Management Plan

A comprehensive monitoring programme will be required as part of the IPC procedure, with sampling
and analyses of the following parameters demanded by a typical licence.

» Emissions to Atmosphere

e Atmospheric Emissions - Abatement/Treatment Control
* Monitoring of Atmospheric Conditions

o Effluent Treatment Control

e Monitoring of Emissions to Waters

e Toxic and Dangerous Waste Disposal - off-site

o Other Wastes

» Analysis of wastes for disposal off-site by landfill &>
N\
&
: 3
* Noise N '\ré\
#38
&
SO
e Surface water monitoring on-site K
: o
ofs®
e Groundwater monitoring on-site S5
EC
R
: S
s Reporting &

X
. . oi\aé\ .
It will also be a condition of the ficence 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 legisiative 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 A(d E.U. STANDARDS

Salmonid Water Raw Water Quality (A2) Bathing Water Standard
______ ) . . EU 78/659%/EEC & S.1. 293,1988 | EU 75/440 & S.1. 294,1988 EU 76/160 & S.I 84,1988
Parameter Units G. Yalues I. Values G. Values I. Values G. Values 1. Values Comment
Ammonia
- Un-ionised mg/l NH4 .005 0.025 <]l.G{N) <i.5{N)
- Total mg/l NH4 04 i.0
T e e e R S
- Total Coliforms /100m] 5,000 25,000 500 5,000
- Faecal Coliforms /100ml1 2,600 5,000 100 1,000
- F. Streptococci /100ml 1,000 2,000 100 300
- Salmonelia /500ml] None None/tG0ml k? - -
B — oo P
BOD, mg/l0, 3.0 5.0 <5.0 5.0 Ao\‘
S |
Dissolved Oxygen mg/i0, 50% >9 opg? O 80%-120% Salmonid Waters - Special
%% Sat 100%6>7 50% >9 \Q SN =50% Provisions if <6mgA 0,
& - :
. S
Nutrients &é’ A
- Nitrates mg/I N k’\ﬁ\;\&'\‘ 50 as No, 1.0mg/! in D.O.E. Guidelines
- Nitrites mg/I N 0.05 ES
- Phosphates meg/l P 0.07 5036 0.7 as P, 0, - Raw Water {G)
N
& .
3 Hardness 250 - 350 may
Metals Permit Values >0.3
- Zin¢ mg/l Zn 0.3*
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5. Current Water Quality
3.1 Introduction
Water quality in the River Boyne catchment has been assessed as follows:-

» Biglogical monitoring; biological assessment expressed as a biotic index which combines
diversity on the basis of certain taxonomic groups, with the pollutiorn 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 Q1 (bad)
to Qs (good). These ratings can be further interpreted to four basic classifications of

" “moderate pollution” and “serious pollution” at times.

LT

“unpolluted”, “slight pollution

e 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 rthose previously summarised in E.U. Directives and
associated National Regulations (dissolved oxygen, BO\Q/ suspended solids, phosphates,

nitrates, ammonia, elc.) %)
&
. S .
» Microbivlogical assessment ; generally used f0.assess the public health issues associated
with water quality. Typical microbiological; meters are ftoral coliforms, faecal coliforms,

Sfaecal streptococci, salmonella and gg&?‘ iruses. These parameters are particularly
significant in the context of the bathin %&g%r and drinking water standards (see 4.9)
N

o Trophic status ; based on as.sesﬁr?&@t of plant and algal production associated with nutrient
loads. This is an important pagameter in the context of lakes and slow moving rivers where
nutrient enrichment can resej?\ in very serious water gquality impacts such as severe algal
blooms with associated sévere changes in oxygen concentration, water qualitv and taste
problems due to subsequent algal decay

5.2 Biological Quality Assessment

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

¢ Biological organisms integrate poliution effects over time, whereas chemical data represents
a once off representation of conditions in the water column at a test location

» Biclogical communities integrate the effects of multiple stresses and demonstrate cumulative
impacts

e Biclogical 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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Well documented changes occur in the biota of rivers and streams in response to pollution. The use
of indicator species, i.c., 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

RESEARCH UNIT (after Mc Garrigie et Al, 1932},

The Faunal Groupings

THE BIOTIC INDEX WATER QUALITY SCHEME OF THE ENVIRONMENTAL

Group A - Sensitive Forms

Group C - Relatively Tolerant Forms

Group D - Tolerant Forms

Plecoptera (excl. Leuctra sp.
Nemouridae), Heptagentdae,
Siphlonuridae Cased Trichoptera

Tricladida, Ancylidae, Neritidae,
Astacidae, Gammarus sp., Baetis
rhodani, Caenidae, Limnephilidae,
Glossosmatidae, Uncased Trichoptera,
Coleoptera, Coenagriidae, Sialidae,
Tipulidae, Simuliidae, Hemiptera {excl.
Aphelocheirus sp.} Hydracarina

Hirudinea, Mullusca {excl. Ancylidae,
Neritidac}

Asellus sp.

Chironomidae (excl. Chironontus sp.,
Rheotanytarsus sp.)

Group B - Less Sensitive Forms | Group E - Most Tolerant Forms \}&’
&
Leuctra sp.. Nemouridae, Chironomus sp., Tubificidae &
Baetidae (excl. Baetis rhodant. (\A @
Leptophlebiidae, Ephemereilidae, oﬁo *\é
Ephemeridae, Cased Trichoptera ,\QO Q\@é
{excl. Limnephilidae, (\Q\\f@b\
Hydroptilidae, Glossosmatidae), )
Odonata (excl. Coenagriidac) &é’ ™
Aphelocheirus sp., \\(\\&'\\
Rheotanytarsus sp. QOOQ,\
[$)
RELATIONSHIP BETWEEN WATER Qy?'@.i\ITY AND THE TYPICAL RIFFLE FAUNA
A
Quantity Qy AY B C D E
Erpding Sites
Good Qs P ey FEE A -
Fair Aq ++ bt - 4 +iv ‘
Doubtful 195 - +/- -+ +++ ++
Poor ' Q2 - - H- e+ —+t
Bad Q) - - - /- 4k
Depositing Sites | §
Q5 s IEY r — F A
Q4 - ++ o+t ++ +e
T & 2 e o p o
B 15 - - E o o
Bad )] - - ~ - -
H++ Abundant, +++ Common, ++ Presemt, +/- Sparse or Absent, - Absent
Biotic Index or Q-Value Community Diversity Water Quality Condition
......................... 1S A High ... Good Satisfactory
Qs Stightly Reduced Fair Satisfactory
Q3 . Significantly Reduced Doubtful Unsatisfactory
Q2 LOW e POOT o Unsatisfactory
Q1 Very Low Bad Unsatisfactory

34g/ch/Bovne/reports/6359a
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This is further classified in 4 general pollution classes as follows:-

Bigtic Index Quality Status Classification
Q5,04-5,04 Unpolluted Water Class A
Q3-4 Slightly Polluted Water Class B
Q3,02-3 Moderately Polluted Water Class C
Qz, Q1-2.Q1 Seriously Polluted Water Class D

Biotic indices, therefore, are used to determine 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 terms 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
carried out according to ISO standard 7828-1985 (McGarrigle etal. 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 tg@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 t&g}@ndensed into a § point biotic index of Q-
value, which is interpreted as follows:- \\}QO\'\>'\

Sy’ . o
Class A waters are considered unpolluted an(@%@%e regarded as satisfactory. Water classified as B
and C are likely to have an adverse effecgqéﬁb\l?eneﬁcial uses to a lesser or greater extent. Class D
waters are seriously polluted and may b&ﬁ\'@h\pabie of sustaining aquatic life.
S
S

$\
J
5.2.1 Biolegical Assessment of Boy}e River System

<
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. SA and 3B 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 poliuted (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 following:-

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

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

60
34g/cb/bovne/reports/6959a

EPA Export 26-07-2013:12:16:40



19

= e _-_._.=__ SLeia

LEGEND

e

B5
\gMosmm
Ci2

. K_ L. Demavaragh %

e Unpolluted

T _ e Slightly Polluted
| | . Moderately Poliuted
Seriously #ol!uted

Hydrometric Area
Boundary

Hydrometric Area
Number

River Code

Town

d

e T —————

i —
Fig. 5A 1990 EPA Biotoc Results
~MAP COURTESY OF EPA-

Edendstryn, B4 oy

EPA Export 26-07-2013:12:16:40




9

£, JIMErF A b R
A2 ) N
_"‘ Dy
%vr/ S <
, - S G2
G2

Baiheboro {( ¥

Bi
D% . Ardee
M3 ;
g \\ Ao
Virginia

4 1. Ramor M ‘A\\

Y Bi ™~y =

ks
£

! i
{. Enrefl /;!; Kinnegad W

. DUNDALK BAY

M Dunleer

Qbelisk | -
Bridge | "

LEGEND

e Unpofluted

Slightly Polluted
® Moderately Polluted
. Serioﬁsly Polluted

e Hydrometric Area
Boundary

Hydrometric Area
Number

River Code

Town

DUBLIN BAY -

Fig.

SB 1994 EPA Blotlc Resuits
-MAP COURTESY OF EPA-

EPA Export 26-07-2013:12:16:40



River Boyne Water Quality Management Plan

e Moderately pollhuted sections of the Boyne system include the upper sections of the Moynalty
and Kells Blackwater upstream of Lough 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 of Edenderry

o Seriously polluted classifications apply to a short stretch of the Kells (Blackwater} upstream
of Castle Lake, Bailieborough

This data indicates extensive sections of slightly polluted river with local sections moderately poliuted
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 agricuftural run-off. J

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 generalfoverview of the biological data in
the Appendix indicates as foltows:- é@é‘
O
¢ River Boyne - main channel ; showed deteriorglion during the 1970's particularly in the
upper channel but has significantly impreYed®and is now classified generally as slightly
polluted. Some deterioration between | %8%}\@&’ 1994 may reflect increased eutrophication
S
* River Athboy ; the Athboy River é@’é\{@ndicates slightly polluted tending towards moderately
polluted.  This appears to be%g}@%cfated with sewage discharge at Athboy and general
pollution ,\6\
o°§
e Longwood Blackwater ;this river also qualifies as slightly polluted. There has been a
reduction in the extent of serious poilution in the upper reaches in recent years.

e 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 serivusly to moderately polluted water guality
consistently through the ]1980's ussociated 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°s. Improvement in sewage treatment at Kinnegad is
reflected in recent improvement.
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Knightsbrook River ; the Kmightsbrook River is indicated as moderately polluted to
unpolluted downstream near the River Boyne confluence. This is associated with borh
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 lime

64
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TABLE 5.2 : EPA BIOLOGICAL QUALITY RATINGS - RIVER BOYNE

;- Station . “ 5. Location. e L QR

Rt o 1973 1975 1977 | 1979 1981 1986 1990 1994
D100 |River Bridgs 45 ND ND ND ND 34 4 4 ND
0160  [Kishawanny Bridge ND ND ND ND ND ND ND ND 34
G200 |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 ND 3
G400 Ballyboggan Bridge 4-5 3 ND 4-5 4 4 4 4 4
0500 teinster Bridge ND ND ND ND ND 4 ND 4 ND
0600 Ashfield Bridge 4-5 ND 4 4 4 4 4-5 4 4
0700  |Stonyford Bridge ND ND ND ND & ND 34 4 3-4 ND
0800 Inchamore Bridge 4-5 ND 3 4 4 4-5 4-5 4 4
080C  [Scarriff Bridge 5 ND 34 ISES 4-5 5 5 4 4
1000 [Derrinydaly Bridge 5 ND ND &G 4 5 5 34 3-4
1100  |d/s Athboy R. Confluence 5 ND 4-5 S 7&-\\ 4.5 34 4 4 3-4 ND
1200 Trim West Bridge ND ND Ngo* \Q@& ND ND 4 4-5 3-4 3-4
1300  [Newtown Trim Bridge 4-5 ND ) Qééé\\@\ 4 3-4 4 4 3-4 ND
1400  |500m dis Knightsbrook R. ND ND @‘&ﬁb 3 3-4 34 4 34 34
1500  |Bective Bridge 5 ND 57 4-5 34 4-5 5 5 34 34
1600 |Balinter Bridge ND ND 2| ND ND ND 2 45 34 34
1700  |Kilcarn OId Bridge 5 ND© 4 4 34 4 4-5 34 ND
1800  |Navan Railway Bridge ND ND ND 4 4 4 4.5 3-4 34
1900 2km dfs Navan 4 4 4 34 3 3-4 4 2-3 3
2000  |Broadboyne Bridge ND ND ND ND ND ND 4 ND ND
2010 500m d/s Broadboyne Bridge ND ND ND ND ND ND ND 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 ND ND ND ND ND ND ND 4-5 4
2200 Oldbridge 5 4-5 3 ND ND 4 4 ND 3-4
2300  (Drogheda West Bridge ND ND ND NE ND ND ND ND ND
2400  |Drogeda Railway Viaduct ND ND ND ND ND ND ND ND NC

“ND = Np Data
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* 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
unpoliuted in it's lower reaches. Overall, the middle and lower reaches of the river have
slightly disimproved over time up to 1994

® River Devlin ; data on this river shows it to be slightly polluted and somewhat disimproved
from the mid-1950's

» Drumkeery Lough Stream ; this is indicated as moderately polluted, improved since 1990
o Lislea River ; indicated as unpolluted with no change recently

e Mattock River ; the Mattock River is indicated as slightly polluted to un-poliuted over it’s
length, which is an improvement over the years

e Moynaity 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 apzoverview of the water quality
environment, [t indicates a reasonably satisfactory situation o%ér\éil in the catchment, with a number
of remaining black spots and with indications of an increa Sn the extent of slightly to moderately
polluted river. This is almost certainly associai&ﬁ\@%ﬁ eutrophication arising from nutrient
enrichment. F
SN

Biological rating is an essential part of watggé{\@\lity assessment, providing a reliable indicator of
general quality and change over time. It ,i\i\%ﬁxcularly useful in assessing the cumulative impact of
general pollution or occasional dischargq@\\a@%ch 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 Sys@n.

&
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53 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 retevant.

This sampling programme provides a water quality database from which the following can be
established:

e 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.

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

¢ Physico-chemical data is particularly useful to trace poliution incidents to outfalls and -’
primary sources.

o The effects of discharge loads can be assessed, relative toBaseline values and guideline
limits, by sampling upstream and downstream of dischggrges.
NCH
This ongoing monitoring programme requires theogﬁ?%;s@:mentation of an environmental database
management system which would aliow for dasa?@ ate, analysis, trending and reporting. The
development of a Water Services G.I.S., cur,rgn? underway by the Local Government Computer
Services Board, will provide for managemgg&y\éxf\environmental data, allowing spatial reference and
visual displays including thematic mappigg‘?{\&\\
. . Qo°® . .

The following parameters are momtorgéon a routine basis:-

&
e Biochemical Oxygen Demémd (BOD)
¢ Dissolved Oxygen
e Nitrate
e Phosphate
o Suspended Solids
s pH
e Temperature
e Conductivity

e Colour
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*

Turbidity

Faecal Coliforms

o Chloride

Chemical Oxygen Demand (COD)
Biochemical Oxygen Demand

BOD is a measure of the biclogical 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, (BODs5) 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/l of O and the standard for Salmonid waters is
less than or equal to Smg/l Oy. There is no health significance to BOD but it is a very important

parameter as it gives an indication of the amount of organic matteréian the waterbody.
R\

&

S8
An unpoiluted water will be saturated with oxygenoﬁig;‘z? concentration of 9.2mg/l represents 100%
saturation at 20 deg.C. Oxygen solubility has an iftvérse relationship with temperature and therefore
concentrations will be higher in Winter. High@%@[\growth can cause ssvere oxygen variations due fo
alternate photosynthesis and respiration. Eﬁé@vels of dissolved oxygen are particularly critical to
fish, with salmonid fish species advers 4\(\§ﬁected if levels fall to around 50% saturation. Normal
values are in the range of 80% to 120°ooéi'\saturati0n. In salmonid waters, at least 50% of samples

should have dissolved oxygen conceﬁ\g@ion of 9.0mg/l or more, with 100% greater than 7 mg/l O2.

Dissolved Oxygen

N\
d
Nifrate O

Nitrate (NO3) 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/l, 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 foralgal and plant growth in fresh waters. For
surface waters for abstraction, the limit is 50 mg/l as NO3 (8.1. 294).

Nitrite

Nitrite (NO7) 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 - NO3).
Values greater than about 0.01mg/l N in freshwaters can be indicative of sewage discharge. The
salmonid water regulations specify a limit of 0.05mg/l NO».
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Phosphate

Phosphates, expressed as mg/l P, are particularly important in terms of eutrophication. Excessive
tevels cause sericus eutrophication, particuiarly in [akes, 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 PO4, equivalent to 0.0652 mg/l as P., is indicated in the Salmonid
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 [imit having regard to water
turncver 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/| as
P20s, equivalent to 0.3mg/l as P (8.1. 294).

Suspended Solids

Suspended solids measured as mg/l, are solids suspended in the water column which may settle
slowly or remain in suspension. These solids may consist of alga%a.sewage solids or other particulate
materials, either inert or organic. The presence of suspended sglids interferes with aquatic plant life
due to reduced light penetration, damaging fish life and ca S)\\S\tg a build up of material on the beds.
The standard for salmonid waters is less than or equal t@i\\zo g/l solids.
&

Conductivity Q\>'Q§

&\0(1@‘\
The conductivity of a waterbody is a measuré Qﬁts ability to carry electric current and varies with the
number and type of ions contained in \w§erbody. [t is of no health significance, but provides a
useful indication of the magnitude ofdig@ﬁved 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 ps/cm at 25° or 20° as there i@%ﬁi 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
1s 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 principaily due to its refationship 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. [t may be present in different forms depending on the pH and free or un-ionised
ammonia {s NH3 while ionised ammonia is NH4t. 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/l total ammonia (NHg) and 0.02mg/lun-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/l Hazen) and there is no standard for
salmonid waters.

Turbidity é\\i&
<

d
Turbidity is caused by a wide variety of suspended fgéﬁls, for example clay particles, sewage
solids, silt and sand washings. Turbidiry in waters inoggi‘ s with the natural passage of light and the
visual depth is restricted. The units of measuremetit vary depending on the method of analysis used
and this causes difficulty in setting standards. l&%&éare no salmonid standards.

. ,é? &§
C.0.D. )
<<o®\
&

Chemical oxygen demand or COD is thé oxygen required for complete oxidation of organic matter to
carbon dioxide and water regardless@f 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. [t 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 certamn
wastes, the COD/BOD 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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Faecal Coliforms

| Escherichia coli is a coliform bacterta found in the imtestine of both humans and animals. Its
i presence indicates waste of faecal origin and the possibility that pathogenic or disease causing

bacteria may be present. There are heaith 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 soii and rock formations. Sewage contains large
amounts of chlorine and high chlorine levels may indicate sewage gontamination. Natural levels for
freshwaters are in the order of 15-35 mg/l Cl. There are nogstandards for salmonid waters and
standards for drinking water are concerned with taste rather th‘ﬁi toxicity. Standards for total residual
chlorine in fish waters, however, are tight, equivaient to&z @mgfl Cl.

| IS

! Hydrogen Sulphides N

| 5

N
~ Hydrogen Sulphide is developed in sew \Qd‘% anaerobic conditions, for example in pipe bed

sediments or pipe wall slimes in foul/combisied sewers. It can be flushed out at storm overflows at
the onset of storm conditions and is higt}ﬁf toxic to aquatic life. However, it is difficuit to detect,
being very quickly oxidised. fo

. S

! . . @)

; 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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5.3.1 River Boyne System - Dissolved Oxygen

Dissolved oxygen {(D.0O.} has been identified as a key parameter, particularly in the context of fish
life. Specifically, the Salmonid regufations require 50% of values to be in excess of Img/l Oy. The
E.U. directive for salmonid waters sets guideline values of 100% of samples greater then 7mg/l O9.
Minimum D.QO. levels in the presence of heavy algal or plant growth will tend to occur in early
Momings.

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
Slow and heavy plant growth, including duckweed mats (Lama minor). Dissolved oxygen
surveys since 1990 at low flows showed extremely low night time D.O. levels, well below the
salmonid directive limits. Levels of less 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/l at Ballyboggan. Data upstream in Co. Kildare (Clonkeen Bridge and Edenderry
Bridgejslow similar tendencies 1o low D.O. levels on occusions

&
&
&
N\
N
Z5°
SO
S
30
S8
S
\QOQ
&
S
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TABLE 5.3A : BOYNE MAIN CHANNEL - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO, NO, NH, PO,
mg/i mg/f mg/ mg# mg/! mg/i
Clonkeen Bridge 5.89 3.179 7.79 - 9.08 0.093 0.167
{i37-7.8) {1.7-6.0) (7.6-8.2} - {7.5-12.8) (6.63-0.14) {0.105-0 384}
Edenderry Bridge 5.89 2.93 7.76 - 6.71 0.118 0.218
£.83-7.80) (2.4-3.5} {7.6-8.6) - (3.5-9.4) 0.63-2.18) (G 125-0.41)
Ballyboggan 9.634 2.218 7.863 0.077 3.608 0.175 0.214
(6.4-14.8) (0.6-5.3) {7.0-8.5) (0.016-0.198) {0.44-25.7 {0.61-0.57) (0.0045-0.6)
Stonyford 10.101 3.425 7.899 0.085 10.721 0.147 0.329
(2.6-14.9) (0.4-1.0{) (7.1-8.43) {0.009-0.33) (0.3-25) (0.009-0.51) (0 004-6.54)
[achahore 9.970 1.982 7.986 0.069 ¥ 10.372 0.120 0.283
{1.9-14.8) {(1.6-4.6} {7.1-9.3) (6.009-0.363) é\‘(\q {1).88-22.5) (.063-0.37) (0.015-3.389)
[P
Derrinadaly 10.432 1.963 8.001 0.063° 10.314 0.119 0.347
(53-15.4) {0 3-4.3) (7 1-848) M@SJ} (0 88-23 4} {0.604-0.83) (0.066-6.27)
NN
Newtown 10.868 2.072 8.049 . O@“,@.oso 10.233 0.114 0.298
{5.3-16) (0.3-5.2 (7.1-8.6) &é}\ o*é\ 0.006-0.2) (0.44-22.9) (0.007-0 68) (0.002.5.08)
Bective 10.851 2.169 8.083, & 0.055 10.459 0.105 0.282
(6.1-16.1} {0.2-4.8) {7.1-8. 6)\0& (0.003-0.13) (0.88-23.7} (0.01-0.709) (N.005-2.42)
Bellinter 10.760 2128 7.986 0.065 10.544 0.103 0.298
(6.8-15.2) (0.2-5.6} (@@S-a 5 (0.00:-0.3) {0.38-24.1 (6.002-0.4) 0.005-2.8)
Kilearne 10.879 2.043 8.038 0.083 10.792 0.103 0.251
(7.§-15.3) 0360 (7-8.6) (0.003-0.27) (1.83-25) 0.005-0.4) (0.01-1.77)
New Bridge 11.160 2.1986 8.075 0.069 10.667 0.115 0.181
{7.2-15.9) (0.2-5.7) (6.9-8.7) (0-0.36} {0.66-24.3) Q.01-0.41) (1.006-0.6)
Broad Boyne 11.316 2.426 8.091 0.073 11.012 0.108 0.230
(7. 1-15.4) i i-6.3} {6.7-8.5) .004-0.3) (11.69-24.3) .6019-0.4) (0.065-1.17)
Slane 11.536 2.322 8.139 0.069 11.189 0.094 0.270
(7.9-15.9 {11.3-5.6} (6.8-8.6) (0.003-01 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 0.267 .
{8-15.6} {61.2-5.8) {6.8-8.66} (0.006-0.36) 0.44-25.2} (0. 004-01.38) (0.007-1.83)
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TABLE 5.3B : RIVER BLACKWATER (KELLS) - PHYSICO - CHEMICAL DATA (MEAN AN RANGY)

3qeicbboynereports/6959a

Station DO BOD PH NO2 NO3 NH4 PO4

mg/! mg/l ma/l mg/l myg/l 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) (0.01-6.36) (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) (7.0-8.53) (6.01-6.20) (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) (0.61-0.5) (1.76-20.85) (0.001-0.64) (0.05-1.03)

Liscarton 11.226 2.851 7974 0.053 9.164 0.107 (4.339
(7.1-17.2) (0.4-10.0) (7.5-84) (0. o&gﬁ 16) (2.21-22.1) (0.003-0.34) (0.05-1.-4)

Mabes Bridge 11.853. 3.195 8.048 - A 0.041 7.208 0.095 0.268
(7.7-16.3) (0.7-12.1) (7.1-8.7) o?%CXS\OK {0.004-0.29) (1.77-18.4) (0.004-0.5) (0.005-1.7)

O Daly's Bridge 10.867 3.583 7848 Q° 0.044 5.143 0.092 0.388
(5.7-16.0) (0.5-10.5) (6. %@.ﬁgx* (0.609-0.2) (0.442-20.94) (6.002-0.26) (0.03-2.9)

Polboy Bridge 11.442 3.011 8025 0.071 9,402 0.101 0.339
(7.8-15.9) (0.8-9.6) Q‘Z@B—& 9) (0.016-0.36) (1.76-21.67) (0.005-0.3) (0.01-2.4)

Sedenrath 10.774 3.008 & 7949 0.050 8.026 0.103 0.335
(6.1-15.8) (0.8-9.8) Oog?\ (7.2-8.47) (0.01-0.132) (1.77-27.25) (0.009-0.3) (0.01-0.98)

74

EPA Export 26-07-2013:12:16:40



River Boyne Water Quality Management Plan

TABLE 5.3C : ATHBOY RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO2 NO3 NH4 PO4

mg/l mg/l mg/l mg/l mg/l mg/!

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) (0.02-6.15) (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) (0.62-0.24) (0.08-1.7)

Clonlesson 10.514 1.784 7.947 0.057 8.4648 0.077 0.365
(7.1-14.3) (0.4-3.3) (7.5-8.3) (0.02-0635) (1.3-7.6) (0.03-6.19) (G.05-2.88)

Kilnagres 9.362 2.078 7.967 Dd’&ﬁ 7.945 6.112 0.478
(4.1-13.9) (0.6-4.8) (7.5-8.5) 3 (;Q&’@;\{C\?Z-Z 6) (0.88-17.45) (0.03-0.30) (0.12-2.36)

Martinstown 11.038 2.122 8.022 é?zg\o\v 0.061 8.730 0.099 0.667
(8.1-14.9) (G4-6.8) (7. 0-8%&?;& (0.02-0.17; (0.44-18.04) (6.01-0.3) (0.08-4.9)

Militown 10.662 1.683 8. Qé\ 0.067 9.861 0.085 0.522
(7.6-14.5) (0.3-4.0) (.(Q%\\g%) (0.02-0.17) (0.88-19.3) (0.02-0.22) (0.07-3.57)

Tremblestown 9.486 2.329 <<on\\*7193? 0.182 8.389 0.143 0.339

(3.8-13.5) (0.8-3.1) &\&6\0(7,4-8.5) (0.02-2.4) (1.32-19.55) (0.02-0.51) (0.1-1.7)

Yjglcb/bovnereporis/695%a
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TABLE 53D : RIVER BLACKWATER (KELLS) - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

3jeleh/boynesreports/6959a

Station DO BOD PH NO2 NO3 NH4 PO4

mg/1 mg/l mg/i mag/l mg/i mg/i

Bloomsbury Bridge 10.850 2817 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) (2.6-20.99) (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 2989 7967 0.079 8.9882 0.116 0.340
(6.4-15.5) (0.8-9.4) (7.4-8.4) (0.01-0.5) (1.76-2085) | (0.001-0.64) (0.05-1.03)

Liscarton 11.226 2.851 7974 0.053 9.764 0.107 0.339
(7.1-17.2) (0.4-10.0) (7.5-8.4) (0.869-0.16) (2.21-22.1) (0.003-0.34) (0.05-1.4)

Mabes Bridge T1.853 3.195 T80 8 0.04] 7.208 0.095 0.268
(7.7-16.3) (0.7-12.1) (7.1-87) L& (0.004-0.29) (1.77-18.4) (0.004-0.5) (0.005-1.7)

O' Daly's Bridge 10.867 3.583 TR S 0.044 5.145 0.092 0.388
(5.7-16.0) (0.5-10.5) (%35:‘@@?3} (0.009-0.2) | (0.442-20.94) | (0.002-0.26) (0.03-2.9)

Polboy Bridge 11442 3.011 PN ST 0.071 5.402 0.101 0.339
(7.8-15.9) 0898 | (517389 (0.016-0.36) | (1.76-21.67) (0.005-0.3) (0.01-2.4)

Sedenrath 10.774 3008 5 7949 0.050 8.026 0.103 0.335
(6.1-15.8) 0898 S| (72847 ©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)

Station DO BOD PH NO2 NO3 NH4 PO4
mg/l mg/t maq/l maq/l mg/d myg/l
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) (0.03-0.58)
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 11319 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 0243
(6.4-13.5) {1.0-4.0) (7.4-8.3) N @-012} (0.44-25.9) {0.03-0.36) (0.02-0.88)
Racketstown 10.885 2223 7.900 cf\g\"” 0.066 11.095 0.085 0.156
(7.9-13.5) (1.0-5.0) (7.4-8. :?)QQSQ\'\@ (0.01-0.12) (2.21-26.4) (0.01-0.26) (0.03-0.5)
Se"
TABLE 5.3F ; BOYCETOWN RIVER - PHYSICO - CHEMICAL DATA (I\Q@'@(\AND RANGE)
&8
Station DO BOD s° PH NO2 NO3 NH4 PO4
mg/l mg/l QO‘\C mg/l mg/l mg/! mg/l
Boycetown 10.333 2347 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 [1.340 2.180 7933 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 2320 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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( River Boyne Water Qua[ii?ﬁanagemcnt Plan

TABLE 5.3 : BOYNE MAIN CHANNEL - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO, NO, NH, PO,
g/t gt mig/H mg/l magi g
Ballyboggan 38.634 2.216 7.863 C.077 32.608 0.175 0.214
(6.4-14.8) (0.6-5.3) (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 7.889 0.085 10.721 0.147 0.329
(2.6-14.9) {0.4-104) (7.1-8.45) (0.009-0.33) (0.3-25) (0.009-0.51 (0.004.6.54)
Inchahore 9.970 1.982 7.986 .069 10.372 0.120 0.283
(1.9-14.8) (0.6-4.6) (7.4-9.3) (0.009-0.363) (0,85-22.5) (0.003-0.37) (0.015-3.38%)
Derrinadaly 10.432 1.883 8.001 0.063 p, 10.314 C.119 0.347
(5.3-15 1) 13-4.3) (7.1-8.6) (0.009-0.33 Q‘é\\f (0.88-23.4) (0.004-0.83) (0L.4006-6.27)
Newtown 10.888 2.072 8.049 O.%@%&v 10.233 0.114 0.298
(3.3-16) 0.3-5.2) (7.1-8.6) %@21 (0.44-22.9) (0.007-0.68} {0.002-5.05}
Bective 10.951 2.169 8.083 S39°055 10.459 0.105 0.282
{6.1-16.1) {2-4.8) (7.1-8.6) :’\\OQ(@‘\{O' 003-0.13) {0.88-23.7) {L04-0.709) (0.005-2.42;
Bellinter 10.760 2.129 7.986 .\<\59;<\§ 0.065 10.544 0.103 0.298
(6.8-15.2) 0.2-5.6) (7.05-8.5) Q*b 0.001-0.3) (0.38-24.1 (0.002-0.4) ©.005-2.8)
O
Kilcarne 10.879 2.043 8.039@“’ 0.063 10.792 0.103 0.251
(7.4-15.3) ((1.3-6.0) (?.s.gg{\ (0.003-0.27) (0.83-25) 0.005-0.4) @.01-1.77)
O
New Bridge 11.160 2.196 8.075 0.069 10.667 0.115 0.181
(7.2-15.9} {0.3-5.7) (6.9-8.7) {0-0.36) 0.66-24 3) 01044 ({1 006-1.6)
Broad Boyne 11.316 2.426 8.091 0.073 11.012 0.108 0.230
(7 1-15.4) (1 1-6.3) (6.7-8.5) (0.001-0.3) (0.69-24.3} 10,0 9-0.47 0.005-1.17
Slane 11.536 2.322 8.139 0.069 11.189 0.084 0.270
(7.9-15.9) (0.3-5.6) (6.8-5.6) (0.003-0.28 (01.3-24.4 (0.001-6.27) (0.005-2.2)
Old Bridge 11.462 2.326 8.149 0.066 11.488 0.086 0.257
(8-15.6) .2-5.8) (6.8-8 66/ (0.006-0.36) (0.44-25.2) (0.004-0.38) (0.007-1.85)
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- Rivc;ii—ﬂyne Water Quality a\Ianagc_r;:en! Plan

TABLE 5.3G : CASTLEJORDAN RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station PO BGD PH NO2 NO3 NH4 PO4

mg/l mg/t mg/i mg/l mg/l mag/l

Baltinoran %.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 B.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) (0.04-6.34)

Kildangan 10.229 2.556 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)

09’
TABLE 5.3H : CLADY RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGEQ‘ A(’)\\(\é
St

Station Do BOD PH &in}:\é NO2 NO3 NH4 PO4

mg/l mg/l {;}\Oﬁé\ mg/I mg/l mg/l mg/l

Balbrigh 10.246 3.154 \(\‘5{8\@3 0.089 12.335 0.463 0.612
(4.1-14.5) (0.6-9.0) Qi@%??-s 2) (0.02-0.21) (2.54-29.7) (0.01-2.7) (@11-2.1)

Spollens 11.980 2.800 {\\6\0 7.876 0.104 13.876 0.242 0.509
(7.0-15.4) 0939 ] (7283 (0.01-0.33) (2.62-29.8) (0.03-0.94) (0.14-0.9)

Cookes §.975 3438 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) (0.15-6.83)

Dunderry 9.275 2.652 7.765 0.100 12.212 0.353 0.478
(3.5-13.8) (0.5-42) (7.2-8.3) (0.02-6.22) (3.0-27.3) (0.05-2.1) (0.2-1.25)

Tullaghanstown G.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) (G.03-3.1) (0.02-3.2)
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T River Boyne Waler Quality }\l;nagcment_ﬁan

TABLE 5.31 : RIVER DEEL - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO2 NO3 NH4 PO4
mg/! myg/l mg/l mg/t mg/l my/f
Trim 10.200 1.888 7.996 0.068 7.071 0.101 0.778
(8.3-12.2) (0.4-3.5) (7.3-8.2) (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.G2-0.28) {1.7-16.9) (0.05-0.34) (0.07-7.26)
R4
TABLE 5.3J : DEVLIN'S RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE) &Qé
S
Station | DO BOD PH &Qoi%ﬁ\ NO2 NO3 NH4 PO4
mg/! mg/! '@f\é\@ ma/l mg/t mg/! mg/l
Sallygardens 10.729 2.780 \&?@3\7 0.157 14.115 0.242 1.032
(7.6-14.2) (1.7-5.0) <<°; Q@%-s. 3) (0.02-0.47) (2.4-31.09) (0.05-0.67) (0.49-1.78)
Grange 10.638 6.800 \&é\v 7.845 0212 14.811 0.167 0.769
(8.0-14.1) (14-6.8) 10&9 (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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River Boyne Water Quality Management Plan

TABLE 5.3K : KINNEGAD RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO2 NO3 NH4 PO4

mg/! mg/! ma/i mg/t mg/! myg/l

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) {0.5-6.3) (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 7915 0.136 72585 0.174 0.366
(3.9-14.4) (1.0-6.7} {7.6-8.6) (0‘01;{23) {0.44-17.6) (0.02-0.75) {0.67-2.3)

§é
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River soyne Water Qualiff Mdnagement Plan ™

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

Station DO BOD PH NO2 NO3 NH4 PO4

myg/l mg/l myg/l my/i mg/l mg/l

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 7716 0.087 0.709
(5.7-13.3) (0.2-3.9) (7.8-8.4) (00@—0.25) (1.0-17.5} {0.03-0.28) (0.02-2.13)

Curleys 10240 2364 8065 7 0.056 8447 0.139 0471
(6.1-12.1) (0.6-5.8) (7.7-8.3) Qo{éi‘ (0.01-0.12) (1.7-16.7) (0.06-0.31) (0.18-1.6)

Dangan 10.529 2.351 8.]\&9?;«\@‘ 0.105 8.656 0.198 0.605
(6.3-13.0) (0.6-7.7) (7585 (0.01-0.55) (1.3-21.02) (0.03-1.3) (0.01-1.9)

Trim 11.096 2.022 PONCIFE 0.047 10.124 0.065 0.460
(8.4-13.4) (0.8-4.4) 6\@?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 & 8131 0.086 7.155 0.134 0.491
(5.2-12.9) 0250 | (7785 0.01-0.21) (1.76-17.4) (0.04-0.43) (0.03-1.8)
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TABLE 5.3M : MATTOCK RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO2 NO3 NH4 PO4
mg/i mag/! myg/! mg/l mg/! mg/l
Boyds i1.246 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
(10.8-13.3) (0.2-6.0) (2.7-8.7) {0.02-0.19) (0.38-30.83) (G.01-0.19) (0.06-1.15)
New Bridge i1.27¢0 2.208 7.638 Oé}gﬁ 16.259 0.136 0.459
{8.7-14.8} (0.3-5.7) (2.3-8.3) (693-0.29) (0.3-32.12) (0.02-0.5) (0.04-1.26)
Kod
Ry
S
QO X
r
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River Boyne Water Quality Management Plan

TABLE 5.3N : MOYNALTY RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

3/4p/ch/boyne/reports/6959a

Station DO BOD PH NO2 NO3 NH4 PO4

mg/l mag/l mg/l mag/t mg/l mg/t

Bloomsbury 10.033 2.392 7.788 0.087 11.729 0.094 0.284
(6.3-14.0) (0.8-3.9) (7.0-8.2) (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} (0.01-0.46) (3.54-24.15) (0.002-0.2) (0.1-1.2)

Sharcoman 11.346 2.776 7710 0.069 9.9654 0.09] 0.418
(5.4-15.1) (1.0-5.5) (6.6-2.3) (0.02-0.23) (2.6-23.77) (0.01-0.28) (0.03-1.2)

Mahonstown 9.950 2.350 7.666 oéggﬁ' 11.197 0.081 0378
(4.4-15.3) (1.0-4.1) (6.6-8.4) 5 g@ﬁ-aﬂ) (3.54-23.95) (0.01-0.24) (0.05-1.5)

Fyanstown 10.036 2.228 7.810 é?;‘f\@ 0.090 11.818 0.116 0.271
(5.2-14.2) (1.0-4.5) (6.7-8 ) (0.01-0.28) (2.65-24.03) (0.002-0.51) (0.08-0.54)

Moynalty 10.727 2.416 ?.e@%@’ 0.076 10.813 0.108 0.365
(4.9-15.4) (1.0-4.7) (6 x\eﬁ?-ﬁf) (0.02-0.28) (3.1-23.99) (0.02-0.3) (0.01-0.9)

' Rathboumes 8.696 1.808 <<o‘®<}‘343 0.064 23.900 0.106 0.306
(1.0-14.8) (0.6-4.3) 00(6‘ 7-8.1} (0.01-0.2) (0.44-23.9) (0.03-0.31) (0.04-0.55)

Rosehill 9.874 2382 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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T River Boyne Water Quality Management Plan

TABLE 5.30 : SKANE RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO2 NO3 NH4 PO4

mg/i mg/i _ mg/i mag/l mag/! mg/l

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 9.44] 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 4212 7.946 0(;9“%" 11.354 1.049 3.949
(4.7-12.6) (2.0-9.8) (7.6-8.3) . AQ@%—O. 64) (3.87-23.77) (0.06-5.48) (0.5-18.2)

Dunshaughlin 9.365 10.100 7.740 o?;b@“ 0.079 5.950 0.479 1.017
(6.4-13.9) (1.4-10.1) (7.3-8. %Qf&\'\‘ (0.01-0.2) (0.8-11.3) (0.01-3.9) (0.14-5.7)

Kilmessan 11.306 2.788 8. @0@9" 0.089 11.075 0.094 0.708
(9.2-13.3) (0.3-6.8) ',@g\&%) (0.03-0.2) (5.2-23.69) (0.01-0.32) (0.05-1.3)

Riverstown 11.576 3.741 QOOQ\\‘S\.Z 16 0.105 10.323 0.105 0.785
(9.3-14.2) (0.9-12.2) &6\0(7.8-8. 6) (0.02-0.23) (0.04-24.29) (0.02-0.32) (0.24-1.6)

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

Station 10] BOD PH NO2 NO3 NH4 PO4

mag/! mg/t mg/l mg/! mg/i mg/!

Cloghabrock 9.581 2.195 7.966 0.069 6.119 0.151 1.014
(2.3-12.7) (0.7-3.7) (7.6-8.4) (0.01-0.29) (0.44-13.45) (0.03-0.61) (0.01-7.69)

Earls Bridge 10.171 2514 7.973 0.064 6.468 0.168 0.846
(4.2-12.7) (0.4-6.3) (7.6-8.4) (1.02-0.28) (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) (0.63-7.57)

Shonco 9.867 2.195 7.959 0.069 6.370 0.159 0972
(2.6-12.7) (0.9-3.7) (7.6-8.3) ‘ (@&%-G. 3) (0.88-15.52) (0.01-0.46) (0.06-8.38)

Stonyford 9.152 2.262 7.865 é?q\:éf& 1 0.072 6.244 0.132 1.016
(2.4-13.4) (0.6-3.8) (7.3-8.2) 8 .\\@P (0.01-0.29) (0.44-15.25) (0.04-0.27) (0.06-9.46)

~\0°Qéf®}\
TABLE 5.3Q : TROMMAN RIVER - PHYSICO - CHEMICAL DATA (ME&@EGQ{ND RANGE)
S
Station DO BOD 6\@0‘?‘ PH NO2 NO3 NH4 PO4
A

mg/l mg/l i mg/1l mg/il mg/! mg/l

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) (7.5-8.35) (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) (0.01-0.13) (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) (7.2-8.3) (0.01-0.15) (1.0-18.0) (0.03-0.61) (0.03-0.93)
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River Boyne Water Quality Management Plar

TABLE 53R : YELLOW RIVER SOUTH - PHYSICO - CHEMICAL DATA (MEAN AND RANGE)

Station DO BOD PH NO2 NO3 NH4 PO4

mgy/l mg/l mg/! mg/t mg/l mg/l

Clongall 1.114 2615 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 10.87] 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)

TAB!JE 335 : YELLOW RIVER - PHYSICO - CHEMICAL DATA (MEAN AND RANGE) &
N
<&
Station DO BOD PH 3 Q@CNOZ NO3 NH4 PO4
F.

mg/l mg/! Ooéqu\ mg/! mg/! mg/! mg/!

Milestown 11.242 2.325 7.96?@0@0\3 8.640 17.896 0.082 0.251
(9.4-13.0) (0.6-4.9) (7, g:i%s«?‘ | (0.03-6.3 (0.52-35.9) (0.01-0.18) (0.01-0.57)

Kells Blackwater 12.550 2.558 ({&\*@\73 0.605 17.570 0.069 0.169
(10.2-14.1) (0.7-4.6} s\oq@. 7-83) (0.03-5.9) (0.33-36.4) (0.02-0.21) (0.03-0.58)

Mooirtown 10.917 2.225 dé\“v 7912 0.659 18.3508 0.067 0.197
(9.2-12.8} (0.8-3.6) QOQ (7.7-8.3) (0.02-6.0) (0.52-36.37) (0.G1-0.26) (6.01-0.68)

Yeliow River 10.033 2.483 7.899 0.300 13.644 0.109 0.347
(6.3-i2.1) (L0-4.1) {7.6-8.2) (3.02-2.6) (0.44-30.0) (0.01-0.24) (0.05-1.05)
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Boyne channel from Yellow River to Trim; downstream of the Yellow River, D.O. levels in
the Boyne channel appear to be relatively satisfactory

River Boyne berween Trim and Navan; this section of river was surveyed in the summer of
1989 at low flow.  Variations from 65% - 144% saruration 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 wastewarer
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 of nutrient 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 river Skane does not appear to
be influencing conditions in the River Boyne

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
on the 18th July. at the same site, both recorded in the egrly morning. Therefore, this area
was shown to be marginal for compliance under cgi‘??ca:’ conditions. Extensive surveys
snowed that dissolved oxygen levels less than 6 /09, were present in the stretch of river
between Navan town and Broadboyne BrzdgeogﬁJ oximately 6.4km) for a significant period

-of time. More recent data indicates a mgj@\\;moderate range from 7.1-15.8 mg/l Oy  The

effect of Navar weir would tend to lB?‘I D.O. levels downstream of the weir towards
saturation level, providing safe D.O, éegﬁ?s Jor fish in this area. Downstreum to Drogheda,
D.O. levels in the river appear to Q&Q@eraﬂy satisfactory
QOQ

Bleckwater (Longwood) River. épot surveys in May, 1989 recorded a D.O. of 5.4mg/l Oz in
the vicinity of Blackwater Bfidge and Johnstown Bridge under early morning conditions.
This shows this river to bé marginal for compliance with salmonid standards. Recent data
shows a generally satisfactory range of values

Kinnegad River; a minimum D.O. value of 4. 1mg/l O was recorded in this viver downstream
of Kinnegad in 1989, Associated growths of macrophytes 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/lin August, 1991 and 3.9 mg/l in May 1995

Athboy River, similar results were recorded on the Athboy River in the region of Athboy with
a minimum value of 4.0mg/l O3 in an area of extensive macrophyte and algal growth. Recent
data showed a range from 7 - 14 mg/l.

Skane River; a minimum value of 4.5mg/l O) was recorded in the gfternoon 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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e Clady River; a D.O. concentration of 3mg/l Oy 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 Oy in July, 1995
and 4.6 mg/l in September, 1994

e River Deviin; 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 of 31% to 145% saturation

o 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

o Mattock River; dissolved oxygen levels at monitoring sites on this river exceeded 6mg/l O).
However, a supersaturation value of 154% saturation was recorded in July, 1991, indicating )
the effects of substantial photosynthesis. Recent data has been genervally satisfactory L

e Moynalty River; values in the Moynalty River for early morning conditions in July, 1990
showed a range of 39% to 68% saturation. Spot vaf&(e\s of approximately 10% saturation
have been recorded locally in this river system. Regént data in Appendix 3 show minimum
values of 6.3 mg/l at Bloomsbury Bridge, 4.4 gng/¥ at Mahonstown, 5.4 mg/l at Sharcoman
House and very low values (1,2.9,3.2,3.8 @fﬁ@&\m Rathboumes Bridge. These results show
occasional severe deficiency compared withihe minimum standards

* Nadreegeel Stream (Park R:ver)\i\o%@ﬁ/eys have indicated a range of values jrom 40% to
190% saturation on this river, igﬁg@%’ive of occasional severe problems

S

&

» River Blackwater (Kells); @Sey results on this river in 1990 and 1991 generaily showed a
range from 60% to 95%(§§!urarion, which is satisfactory. However, values iess than 6mg/l
02 have been recorded at a number of stations, particularly upstream in the catchment.
Recent data shows the majority of results to be satisfactory for the downstream section but the
range of data includes occasional extreme values from less than 6 to 16 mg/l Oy Upstream, -’
in Co. Cavan, water quality is poor with severe organic pollution indicated by high BOD,
ammonia and phosphate levels and low D.O. levels
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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). Dara for the Yellow, Castlejordan, Deel and
Knightsbrook rivers, shows satisfactory D.O. levels with rare values below 7 mg/l. 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;

e Limiting organic loading

e Control of nutrients to limit plant and algal growth, particularly in slow flowing rivers.
5.3.2 Biochemical Oxygen Demand (BOD3)

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

In the upper Boyne catchment, values in excess of this limit have been noted as follows:
N
# River Boyne Upstream; Channel near Edenderry indica,@@s occasional high values (4-3 mg/l)
N
A

«» Upper Boyne Tributaries; Locally on the river;fpgiﬁdy, Deel, Kinnegad, Knightsbrook, Skane

arid Yellow. \\}QO S : :
@

» River Boyne Downstreany; ()ccasio@!oé\}?gh values are recorded at Bective, approaching 5
mg/l Oz Values of 5.6 mg/l are Eéé\gﬁed at Bellinter on successive days in January, 1993,
Occasional high values are recoxrfed downstream at Broadboyne and Slane, presumably
related to the Navan Wastewatertischarge (> 5 mg/l 02)

)

¢ 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.
Cccasionally exceedence of the limit value (5 mg/l O2) is indicated in Appendix 3 at
Bloomsbury Bridge, Carnaross, Donagh Patrick Bridge, Liscarton and Mabes Bridge

¢ River Deviin; the limit value of Smg/l was exceeded in the upper region of Sally gardens and
at Grange Crossroads (June 1995}, otherwise the values in this river appear reasonable

e River Clady ; a number of high values have been recorded at Tullaghanstown (1993/1994)

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

o Moynalty River; Significant exceedence of the limit values have been identified on this river,
indicating excessive organic pollution in the upper reaches where values are high with
occasional breaches of the limit
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® 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).

e Skane River; very high values of BOD have been recorded at most stations, with occasional
significant exceedence of the limit

o 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/l NO3. Nevertheless, nitrates are generaliy abundant to support plant
and algal growth when combined with elevated [evels of phosphates.

The salmonid regulations specify a standard limit value of 0.08 mg/l NO7 for nitrite for 90% of
samples over a 12 month period. Survey data for the river Q@ne system shows values generally in
excess of this limit value. The typical range is 0.05-0.1% %) NO2 for the main Boyne channel and
tributaries. The E.R.U. document ‘Parameters of Wae&g,?q@lality - Interpretation and Standards” by P.J.
Flanagan (October, 1992) suggests that values\\g? er than 0.01lmg/l - N may indicate sewage
pollution. In any event, excessive levels can geQ\fa@en as indicative of erganic pollution, either from
agriculture or sewage discharge. S

&K

g O O, . .

The ammonia limit value of Img/l Nl‘zi%0 yas in the past been exceeded in the upper reaches of the
River Boyne near Edenderry, on the Kifthegad River and the river Skane in the upper catchment. In
the lower catchment the values h@% been exceeded occasionally in the river Blackwater (Kells)
upstream of Castlelake, on the Mhollagh branch of the Moynalty River and at Billis bridge on the
Nadreegeel stream. Median values exceed the limit value at station 0170, north of Bailieboro. These
excessive values can be taken as indicative of organtc poliution 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/{ NH3 and this value is not exceeded in the data in Appendix 3.
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54 Trophic Status and Associated Phosphate Standards in Boyne River System

Phosphates {POg4), generally expressed as mg/l 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 of bioavailability of this important nutrient.

In lake waters, concentrations above 0.01 mg/! P are considered likely to promote excessive algal
growth. Extensive research is available on the determination of apégropriate limits for particular lake
conditions. For surface water abstractions, for Class A2 wategsya limit of 0.3 mg/l P is adopted.
There are mo limits in the Salmonid Regulations, but a f'&re of 0.2 mg/l, expressed as POy,
equivalent to 0.0652 mg/l as P, is stated as indicative ig&@{&%‘ to reduce eutrophication. A figure of
0.1mg/l P has been suggested by the U.S. EPA (%“109?6) for total phosphorous in rivers and

S
streams. T

'\0{\@’\
Phosphorous occurs in both ‘available’ Kaggﬁicb*@unavailablc’ forms. The ‘available’ form of
phosphorous, as dissclved inorganic pzi%é\te {orthophosphate), is predommantly taken up by
plants and algae for growth. Phosphates from sewage effluent and farmyard waste are generally in
the available form. N
o‘éé\\

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

Classification of Seils by Phosphate Levels

" Soil Type Characteristic Total Phosphorus Export
mg P/m’-yr
_Oligotrophic Soils Low Nutrient Losses <20
Mesotrephic Sctls Medium Nutrient Losses | 26 - 50
Polvtrophic Soils Large Nutrient Losses =50

The catchment to Navan Weir {1610kmZ2) 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/l P, representing 62% of the total - P
load. This data results in the following phosphate balance at Navan weir.
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Phosphate Balance at Navan Weir

Table 5.4
Long term average river flow -2524 m'/s
Medtan total - P concentration 2 0.065 mg/i
Estimated export load - P - 51,738 kg/year
Catchment area to Navan Welr - 1,610 km*
Export load of catchment - total P - 32 mg/m* year
"Median ratio ortho - P/total - P - 62%
Median ortho - P concentration - 40 mg/l
QOrtho - Phosphate at 62% of total P - 32,078 kg/year

The Total Phosphate export load from the Boyne at 32m @\}& year falls into the category of
Mesotrophic soil. The most obvious source of phosph te, 4‘& a readily available forn, is from the
various sewage treatment plants in the catchment. T 5: ly, the phosphate load is estimated at 2
grams-P per capita per day. The secondary trea @WIII result in some reduction in this load,
particulate phosphates in particulate form remow;ﬁ‘gssludwe Nevertheless, treated effluent, without
specific chemical or biological treatment fo%-)éhqéphate removal, is likely to have concentrations in
the order of 6-10mg/l P. 0}

An estimate of the phosphate load fror{lc,@astewater 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 appro 'aﬁ%ily 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 BOYNE TO NAVAN WEIR - PHOSPHATE LOAD FROM SEWAGE TREATMENT
PLANTS
Works Estimated Orthophosphate
kgs P/year
Private Local Authority
Warrenistown College 172
Dalgan Park 172
Lisdoran Conference Centre 23
Athboy 795
Crossakiel 81
Clonmellon 172
Johnstown Br 2908
Longwood 57
Dunderry 103
Kinnegad 1,525
Summerhill 147
Dunshauglin 388
Kilmessan 210
aioe g
Ballivor & 53
Rochfortbridge & 26
Killucan v\ 93
“Trim e 1,837
Edenderry T 396
C]onard 3 \\}' ng\\” .............. g
Rhode O & 275
il
Total RS 367 9,242

This approach neglects the uptak
river channel, downstream of was

ater in-flows.

\
S

€ of'ﬁosrahate in vigorous plant and algal growth on sections of
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 fow flow conditions in summer weather are most likely to resuit 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 aigal 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 1985.
During this peried, river flows were low, estimated at less than 95%ile flow. Water temperature, low
river flow and sunlight penetratton 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 §7%.
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Plant life is poor immediately downstream of Navan due to limited light penetration arising from
water depth and relatively high turbidity. This is assoctated with the River Blackwater (Kells) in-
flow, containing significant phytoplankton and the high turbidity effluent from the wastewater

treatment works.

Melchiboyne/reports/6959%a
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( River Boyne : Navan to Broi Joyne

‘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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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 COy for photosynthesis rather than bicarbonate ions. They are therefore
normally confined to reasonably turbulent fast-flowing water with plentiful CO2> 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 COp
requirement.

55 River Water Quality Data

The foregoing sections describe in general terms the characterlstlcs@pf the Boyne river system based
on avatlable water quality data. This data is contained in tabular @}‘m in Appendix 3.
&
These tables summarise the range and mean for all of thespg\)'gco-chemical parameters defined in the
foregoing section. In addition, graphs have been dev in the Appendix to indicate variations and
trends over time. The data can be used to :dent@ @Bsmble sources of pollution and its nature by
considering the different parameters together. &@?@e can sometimes be grouped to develop a Water
Quality Index (WQI). &
O\\ \\Q
56 Lake Water Quality in the Boyng\&?zrckmem
3

The lakes in the catchment are exgtemely important elements of the river system of the Boyne
because:

e They support significant beneficial uses, most notably water supply abstraction, boating and
bhathing.

o The larger lakes are impartant fisheries

¢ They are more sensitive eco systems than rivers due to their longer retention time and
potential accumulation of pollution inputs

e They provide major natural amenity

e 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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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 of phosphate

o 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. Iis principal use is as a fishery

e Castle Lake; this relatively small lake is moderately soft with moderate alkalinity. Waler
quality is unsatisfactory with elevated orthophosphate, total phosphate and ammonia
concentrations, indicative of significant enrichment of the lake. In surveys, surface D.O.
fevels 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 of organic pollution and high nutrient concentrations (average 0. 433mg/l of total -P).
The cutlet River Blackwater shows a moderate level @é\orgamc pollution and high nutrient
enrichment. Historvical data indicates exireme g&r@:on in dissolved oxygen and BOD on
occasion ag% ‘\0

Q

o Cuilcagh Lough; this is a small soft @35‘?9;\%9 which is used for abstraction. Data shows
relatively low oxidised nitrogen, orrhgﬁl’@?sphale ammonia and silica concentrations, though
with elevated total phosphorous ]@e%(@ However, the lake has given rise to substantialalgal
populations on a number oj& Breasions, when elevated ammonia and phosphorus
concentrations were noted in iggs}!eeper layers

o

» Drumkeery Lake; this is also a relatively small lake with moderately soft water which is
markedly coloured with poor transparency. Concentrations of total 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 of aeutropic 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 chiorophyll concentrations are evident

» Mullagh Lough; this is a relatively small soft water lake showing a significant pH variation,
Consistently high total phosphorus concenirations 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 used for 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 of enrichment. The lake is classified as slightly
eutropic
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e Nadreegeel Lough East; this is a smalfl soft water lake with moderate colour and poor
transparency. The lake shows distinct signs of artificial enrichment in the north-west corner,
in particular. Phosphorus and chlorophyil concentrations are markedly higher in this areaq,
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 of heavily poliuted waters

e Lough Ramor; this is a large and important lake with surface area of 7.4km2 and estimated
lake volume of 26Mm3. 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 of phosphorus, 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 chiorophyll “a” levels during
1991. In general, water quality of the feeder streams was fund to have deteriorated since the
mid-1970s @é‘

QY q@

Skeagh Lough (Upper); this is a relatively snﬁg\%odemrefy soft water lake, with significant
colour and low water transparency. DO @9 & varied from near saturation at the surface to
significantly depleted in the lower faye&‘ 0D data in Appendix 4 show values of 5.4 and
6.6 mg/l Oy with ortho-phosphate f@@?@&m the range 0.01-0.07 mg/l. Algal populations are
consistent with a eutrophic lake. Qﬁ\(@m Appendix 4 shows occasional high ortho-phosphate,
BOD, ammonia and chiorophyll @ levels. Sampling of the feeder stream shows evidence of
occasional organic pollution a(ﬁ’ nutrient enrichment. The outflow through Drumkeery Lake
is consistent with the fore%% , showing high total phosphorus and chiorophyll 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 probiems 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 atiributabie 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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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
o To protect and conserve water quality in the Boyne river system to protect fish life

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

o 70 maintain and develop the amenity potential of the River Boyne and it’s tributaries for
recreation including water-based recreational use

o To provide for the disposal of effluents from existing and jfuture development within the
required water quality parameters &
@,\\}
The management strategy applies to the main channe! of the ver Boyne and it’s tributary rivers and
lakes as identified in Fig. 1. This is the network of fresl@'&fé} channels and lakes covered by the EPA
Water Quality Monitoring Programme, upstream ofggi\@sc\)yne estuary (Qbelisk Bridge)

IS

&
All existing and future waste discharges withi '\{ﬁ\@\atchment are deemed to come within the scope of
the plan. This plan recognises the strateg&%%@ument “Managing Ireland’s Rivers and Lakes - A

Catchment - Based Strategy Against Eu@@aﬁon”, published by the Minister for the Environment
S

on 22nd May, 1997, S
&

A
6.2 Water Quality Managemeg;\%:)ﬁcies _

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 [akes, 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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the nature of the effluent load, low river flow (95 percentile), background water quality and
compliance with the stated water quality objectives

3. 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.LS. based data management system to be implemented for handling, updating and
reporting on water quality and catchment data relevant tg the plan area. It should have

facilities for interpretation and trending of data to assist cgfchment management.
RS

3
6.3  Water Quality Standards O&A’;@
<O

- O. . . o N
Environmental quality standards to be adopted @Qﬁe plan are based on water quality criteria

necessary to protect the beneficial uses. These Qré\(@?pressed in terms of allowable concentrations of
specific chemicals in water which protect ag tic life or human health. The criteria are based on
current available information on the effec@(@%}&llutant&
&

The standards will require to be review dat 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 t replace the existing legislation. It will concern the adoption of
measures in each member staie for the control of potlution 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:-

e All surface waters, not just those designated in respect of particular activities

e A wide range of toxic or harmful chemical substunces will be covered instead of selective
indicative substances

e Water quality will be monitored and classified in terms of biological as well as physico-
chemical parameters

o Standardised monitoring and classification would be introduced for comparability across the
community

o [Inventories of discharges and of diffuse sources of pollution will be required
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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.Q.)

e 5 day Biochemical Oxygen Demand (BOD3)

e Arunonia ,0&
\(\Q‘}
o (hidised Nitrogen &z\@
0
oo%

T Qi
e Ortho Phosphate/Total Phosphate Q%@
S é\\

The five parameters give a measure of t}@@cta of organic thodegradable waste which arc the
predominant type of waste gener'ltedQQtn@ discharged in the catchment. Standards for other

parameters shali be those set out in E. U\@:rectlves and National Regulations summarised in Chapter
4 and Table 4.11, as updated from tugéto 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/l O2
e 95 percentile limit : equal to or greater than 6 mg/l 02
e 30 percentile limit : equal to or greater than 9 mg/l O2

»  Where dissolved oxygen levels fall below 6 mg/l O2 investigations will be instituted to
determine the cause

Five day Biochemical Oxygen Demand (BODs)
o 95 percentile limit . equal to or less than 5 mg/l

o 30 percentile limit : equal to or less than 3 mg/I
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Ammonia
e 95 percentile limit : equal to or less than 1.0 mg/I 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)
¢ 999 percentile limit : equal fo or less than 11 mg/IN
e 95 percentile limit : equal. to or less than 5 mg/i 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. &
&
N
It should be noted that the Urban Wastewater Treatment D&reqﬁ’}/e (917271} makes specific provision
for nutrient removal from wastes discharged to waters are eutrophic or are liable to become
eutrophic. Accordingly, phosphate removal shouid b ‘gz&fided for significant effluent discharges (at
least those from WWT plants with design capacit)g\%ﬂ{) PE).
B 0 $\

* é}\’ {\

Mixing Zones & \{\x$
SO

The standards specified above are appligaﬁBQIe outside the mixing zone, i.e., the area adjacent to a
discharge where initial dilution occursdand 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:-
o There should be no accumulation of objectionable deposits
» The waters should be free of scum, oil and other floating debris
e Discharges should not produce objectionable odour, colour, taste or excessive turbidity

e The conditions at the outfall should not produce objectionable growth of nuisance plants such
as sewage fungus
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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.0.}, the 99.9 percentile limit
of 4 mg/l O 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/l 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/l, 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/l O3 in the receiving water.

6.4 Other Sources of Waste Discharge

The plan must have regard to the existing and potential poflution from waste discharges other than
domestic or industrial effluent. Such discharges can dertve from :-

o Agricalture ; including animal manures and silage liquor and fertiliser run-off

» Domestic Septic Tanks ; organic and nutrient discharges gén arise from unsatisfactory septic
tanks and small package systems associated with igé’b’equate design, poor maintenance,
unsatisfactory percolation areas and bypassing ch;e&Mo watercourses

F3S

e Peat Siltation ; there is evidence of peat \@@hon in the upper section cf the main channel
and it's important tributaries. This gt give rise to increased colowr and possibly
eutraphication arising from the hum&ét\g@%p!exes associated with peat silt

DN
SR

» Forestry ; areas zoned for aﬁore@%ﬁmr should have monitoring of water quality parameters

to assess the possible effects o water quality, particularly where lakes and rivers are used

Jor abstraction QOQ

Landfill Sites ; future public and private landfill sites will be required to conform with strict
siting and leachate control criteria to preveni 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 of spillage. All discharges from filling stations should be fitted with petrol interceptors
to prevent contamination of water 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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Similarly, records of septic tank systems should be developed, together with detaiis of their function
(domestic house, public house, commercial premises). By incorporating these records into the G.1.S.

Data Management System, statistics could be maintained on monitoring results and poliution
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 vuinerable 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 of persistent organf& matter in agquatic organisms
e Sheep dipping and discharge of spent sheep dip

» Discharges from combined sewer overflows

&
o®é
6.5  Monitoring Programmes SN
o{\s\ox
A standardised onitoring programme should be adgfgig‘%br the catchment to include the following:-
Q¢
S5S

, . s N . o
¢ Permanent river flow monitoring ; \Og?rangements Jor river flow monitoring should be
reviewed and additional stations (@’@‘!ed where required, particularly in the vicinity of

significant water supply absrmctfffresk\yr waste discharges, (o be automatic recording stations
R :

S
\O

® Physico-chemical Pammete&égs;\ locations of sampling sites to be reviewed and appropriate
frequency of sampling detetmined for the key physico-chemical parameters should be carried
out to include BOD, dissolved oxygen, pH, temperature, suspended solids, phosphate,
nitrates, ammonia, nitrite and faecal coliforms

e Biological (invertebrate) ; 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 Nattonal 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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Issues which require to be resolved in relation to the Data Management System include :-

A nominated G.I1.S. Manager to co-ordinate and manage the Boyne Catchment Database

» Arrangements for routine collection of data from the ¢ different Authorities and return of the
data in G.LS, format to each user authority

o The development of appropriate report formats to summarise water quality data, trends and
pollution events

e Maintenance of key catchment information including records of licensed industry, municipal
wastewater discharges, abstractions, lunduse changes and other catchment information

6.6 Implementation

Having been adopted by the relevant Local Authorities, specific measures are required for it’s -’
implementation. This will involve a commitment of resources in respect of the following:-

o Establishment of the Data Management System with a&nomma{ed G.IS. Manager and
VS

procedures for data capture and reporting &
&
- ‘ \%‘f\ . o
* Provision of the necessary resources to :mpfei% tsthe Water Quality Monitoring Programme
reguired by the Plan G .
: K
S
. . N . :
» Specific technical resources to ca@%@?\ the specialist surveys (farmyards, septic fanks,
background organics, etc.) & &0
SR
A

The plan requires a commitment to mgﬁomum effluent standards from wastewater treatment plants
throughout the catchment. This wiﬁequire improved operational practices to ensure compliance

with the standards. [t may alsocFequire 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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TABLE 6.1 - INTERIM STATUTORY STANDARDS FOR RIVERS

Existing Biological Quality MRP annual median {mgP/} 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 34
) moderately polluted
2-3) 0.070 3
<2 seriously pofluted 0.070 3

TABLE 6.2 - INTERIM STATUTORY STANDARDS FOR CLEAR WATER LAKES

Existing Trophic Status

Target Trophic Status

Total P annual average

$ (ug Pil)
2007 @é 2007
Uitra-Oligotrophic ) Ultra- Ollgotroph® @@ <5
Qligotrophic ) satisfactory Oltgotrophlc ag?& 5-10 -
Mesotrophic ) Mesotrop 10-20
Oligo e@@.@*} [5-10)
Eutrophic ) gb%’ophlc 10-20
} unsatisfactory
Hypertrophi E trophi 20-50
ypertrophic ) Oo&é\ utrophic

TABLE 6.3 - INTERIM STATUTORY STANDARDS FOR OTHER LAKES

Existing Trophic Status

Target Trophic Status

Total P annual average

{ug P/}
2007 2007
Qligotrophic ) Qligotrophic <=10
Mesotrophic ) satisfactory Mesotrophic[or 10-20
Qligotrophic™ [<=10]

Eutrophic } Mesotrophic 10-35

) unsatisfactory
Hypertrophic } Eutrophic 35-100

* in the case of lakes which were originally of that quality

3ge/cb/boynesreports/6959a
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ATTACHMENT F.1(F)
EMISSIONS OF MAIN POLLUTING SUBSTANCES

(DEFINED IN DANGEROUS SUBSTANCES REGULATIONS, S.1. 12 OF 2001)

Based on Effluent (Primary Discharge Point) Analysis presented on Tables D.1(i){b) &
D.1(i){c) and on the analysis of water upstream and downstream of the Primary Discharge
Point (Tables F.1(i)(a) & F.1(i)(b}}, it is concluded that none of the main polluting substances
defined in Water Qualily (Dangerous Substances) Regulations, 2001 (S.1. 12 of 2001) are
being discharged from the waste water works or are seen to be present in the receiving water
environment downstream of the discharges, at concentrations above the standards set in the
Water Quality (Dangerous Substances) Regulations, 2001 (S.1. 12 of 2001).
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ATTACHMENT F.1(G)
PROTECTION OF DOWNSTREAM WATER ABSTRACTION POINTS

As will be presented in Attachment F.2, there are 3 no. Meath County Council Drinking Water
Abstraction Points (Trim, Kilcarn & Roughgrange) located ca. 12.5km, 25.9m & 48.9m
downstream (respectively) of the Summerhill Agglomeration Primary Discharge Point.

As discussed in Section B.10 and C.1, it is proposed to replace the existing Summerhill
WWTP with a new top of the range WWTP in a close-by site. This scheme will provide for the
immediate and long-term improvement and expansion of the existing scheme of collection

and treatment of waste water generated in Summerhill up to Year 2023

The primary objectives of the scheme will be to:
» Make adeqguale provisions for population growth and development of the Summerhill
agglomeration (up to at leasl Year 2023), with the construclion of a completely new
state-of-the-art sewage treatment facility al a new site located in the townland of

Clonmahon. é\o&
¢ Ensure compliance with the relevant wasteﬁwa@{\discharge legislation and water
&
quality objectives. oy?’oo\o\é\
&8
Qo\ X
As part of the Employer's Requirements, t\t@@éw plant will provide effluent treatment to the
. : &
following standards: ‘ \{\09 &Y
S
QQ\@
Parameter &6\ Required Standard for
Qo&g? Treated Effluent (proposed
WWTP)
BOD < 25magf|
Total Suspended Solids < 35mgll
Total Phosphorus < 1mg/|
Total Nitrogen < 20mgll

In order to comply with requirements for phosphorus removal for discharge of treated effluent
to the Cloneymeath River, ferric dosing will be practiced at the proposed plant.

Once the above proposed new Summerhill WWTP becomes operational, it will provide

greater protection of the 3 no. downstream water abstraction points.
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ATTACHMENT F.1(H)
EMISSIONS EFFECTS ON EUROPEAN SITES

As previously discussed, all 3 no. emissions (1 no. existing & 2 no. proposed) discharge to
the Clonymeath River, which has no European Site Designation.
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ATTACHMENT F.1(1)
MEASURES FOR MINIMISING POLLUTION OVER LONG DISTANCES
OR IN THE TERRITORY OF OTHER STATES

The impact of the discharge from the Summerhill wastewater treatment plant has been
assessed and considering the standard of treatment proposed for the Summerhill WWTP and
the small scale of the treatment facility, it is not envisaged that the discharge from the
Summerhill WWTP will cause any adverse pollution impact on the receiving waters over long
distances or in the territory of other states.
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ATTACHMENT F.1(J)
MODELLING OF DISCHARGES

There has been no medelling of discharges from the Summerhill Sewerage Agglomeration.
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Table F2

ABS _COD PT_CD [bI5 05 [EASTING
Trim - Z300PUB100G 2300PUB1008 12.5hm 283000 256370|N
Kiicam - 2300PUB1016 2300PUB10ME 25.9km xs_mlu
|Roughgrange - 2300PUB1008 Z300PUS 1008 48 9k 301800 212200
&
P
P
(\Q\ J( 1’0
S
DO
N &W"
R
.{\el X
&
R
AP
P
O
L
A&
%)
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POTENTIAL RISKS TO DOWNSTREAM DRINKING WATER ABSTRACTION POINTS

FROM WASTE WATER DISCHARGE(S)

As discussed Attachment F.1)(G) above, there are 3 no. Meath County Council Drinking
Water Abstraction Points (Trim, Kilcarn & Roughgrange) located ca. 12.5km, 25.9km & 48.9m

downstream (respectively) of the Summerhill Agglomeration Primary Discharge Point.

As discussed in Section B.10 and C.1, il is proposed to replace the existing Summerhill
WWTP with a new lop of the range WWTP in a close-by site. This scheme will provide for the
immediate and long-term improvement and expansion of the existing scheme of collection

and treatment of waste water generated in Summerhill up to Year 2023

The primary objectives of the scheme will be to:

« Make adequate provisions for population growth and development of the Summerhill

agglomeration (up to at least Year 2023), with the construction of a completely new
state-of-the-arl sewage treatment facilily at a new és{ﬁ located in the townland of

Clonmahon. Aé‘@
= Ensure compliance with the relevant wasté%§er discharge legislation and water
quality objectives. \Qo{@
NS
R
SRS
As part of the Employer's Requirementgpit@\new plant will provide effluent treatment to the
following standards: QOK\A‘*\Q
\C’OQ
O
Parameter o(\é? Required Standard for
O
Treated Effluent (proposed
WWTP)
BOD < 25mg/l
Total Suspended Solids < 35mg/i
Total Phosphorus < 1imgfl
Total Nitrogen < 20mgl/l

In order to comply with requirements for phosphorus removal for discharge of treated effluent

to the Cloneymeath River, ferric dosing will be pracliced at the proposed plant.

Once the above proposed new Summerhill WWTP becomes operational, it will provide
greater protection (and reduce the potential risks) of the 3 no. downstream water abstraction

points.

EPA Export 26-07-2013:12:16:42



WWD Application Form V6/08

SECTION G: PROGRAMMES OF IMPROVEMENTS

Advice on completing this section is provided in the accompanying Guidance
Note.

G.1 Compliance with Council Directives

Provide details on a programme of improvements to ensure that emissions from
the agglomeration or any premises, plant, methods, processes, operating
procedures or other factors which affect such emissions will comply with, or will
not result in the contravention of the;

Dangerous Substances Directive 2006/11/EC,

Water Framework Directive 2000/60/EC,

Birds Directive 79/409/EEC,

Groundwater Directives 80/68/EEC & 2006/118/EC,
Drinking Water Directives 80/778/EEC,

Urban Waste Water Treatment Directive 91/271/EEC,
Habitats Directive 92/43/EEC,

Environmental Liabilities Directive 2004/35/EC, og;
Bathing Water Directive 76/160/EEC, and ~<\®
Shellfish Waters Directive (79/923/EEC). \\ ?@&

&3 e
Attachment G.1 should contain the m S cent programme of improvements,
including a copy of any approved qu&@@ for the project and a timeframe for
the completion of the necessary woggés take place.

S

Attachment included S Yes No
\
O

£ v

QO

G.2 Compliance with Water Quality Standards for Phosphorus
Regulations (S.I. No. 258 of 1998).

Provide details on a programme of improvements, including any water quality
management plans or catchment management plans in place, to ensure that
improvements of water quality required under the Water Quality Standards for
Phosphorous Regulations (S.I. No. 258 of 1998) are being achieved. Provide
details of any specific measures adopted for waste water works specified in
Phosphorus Measures Implementation reports and the progress to date of those
measures. Provide details highlighting any waste water works that have been
identified as the principal sources of pollution under the P regulations.

Attachment G.2 should contain the most recent programme of improvements
and any associated documentation requested under Section G.3 of the
application.

Attachment included Yes No

v

Page 27 of 28
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WWD Application Form V6/08

G.3 Impact Mitigation

Provide details on a programme of improvements to ensure that discharges from
the agglomeration will not result in significant environmental pollution.

Attachment G.3 should contain the most recent programme of improvements,
including a copy of any approved funding for the project and a timeframe for
the completion of the necessary works to take place.

Attachment included Yes No

v

G.4 Storm Water Overflow

Provide details on a programme of improvements to ensure that discharges other
than the primary and secondary discharges comply with the definition of ‘storm
water overflow’ as per Regulation 3 of the Waste Water Discharge (Authorisation)
Regulations, 2007.

Attachment G.4 should contain the most recent programme of improvements,
including a copy of any approved funding for the project and a timeframe for
the completion of the necessary works to take place. 2

S
Attachment included . %O\ Yes No
@\\ P
S v
Woo?f@
Rt
WO &
N
&0
N
Qd \\'\\Q
\°OQ
\0
&
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COMPLIANCE WITH COUNCIL DIRECTIVES

Dangerous Substances Directive 2006/11/EC

In the aguatic environment, this Directive sets limits on the concentration of various
pesticides, solvents, metals, and some other substances in a water body. These limits
themselves result from extensive testing of the toxicity of these compounds to marine life, not
just at the adult stage, but at the juvenile or larval stage as well.

The regulations outline annual mean concentrations of the following substances, which must
not be exceeded: Peslicides and Solvents — Atrazine; Dichloromethane; Simazine; Toluene,
Tributyltin and Xylenes. Metals and other substances — Arsenic; Chromium; Copper;
Cyanide; Fluoride; Lead; Nickel and Zinc.

Monitoring for dangerous substances in the final effluent has been carried oul and results are
recorded in Section D of this application. Based on Effluent (Primary Discharge Point)
Analysis presented on Tables D.1(i){b) & D.1(i}{c) and on the analysis of the receiving water
upstream and downstream of the Primary Discharge Point {TE@JES F.1(i)(a) & F.A{i)}b)), it is
concluded that emissions from the waslte waler traatment@@ént and quality of the receiving

water environment downstream of the discharge pm@ﬁﬁ@?}l the works were at concentrations
below the standards set in the Water Quality {Da@%ﬁa\m Substances) Regulations, 2001 (S.1.
12 of 2001).

&S
\
The Water Framework Directive Zﬁﬁgﬁﬂ.‘EC

This Directive came into force on % 22nd of December 2000. The objective of the Directive
is to rationalise and update e&,ré‘t'lng water legislation by seiting common EU wide objectives
for water. The WFD has a broad scope relating to water quality in rivers, lakes, canals,
groundwater, transitional (estuarine) waters and coastal waters out a distance of at leasl one
nautical mile.

The fundamental objective of the WFD aims at maintaining “"high status™ in relation to all
waters by 2015. Under lhis Directive Member Slales are obliged to ensure that a co-
ordinated approach is adopted for the achievement of the WFD and for the implementation of
programmes of measures for this purpose. The main activities for the implementation of the
WFD have taken place in the context of River Basin Management (RBD) Projects led by Local
Authorities.

The Summerhill Agglomeration discharges into the Clonymeath River, which is situated within
the Boyne River Calchment and forms part of the Eastern RDB. The EPA monitor water
quality in the Clonymeath River a station downstream of the Summerhill Agglomeration. The
closest EPA station (which monitors Q-Values) in the Clonymeath River downstream of the
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agglomeration has been assigned a most recent Q-Value rating of Q4 (= good water quality,
unpolluted). The EPA does not have any stalions upstream in the Cloneymeath River, which
monitors Q-Values. This 'Good Water Quality' raling is an indication thal the effluent
discharge from the Summerhill Agglomeration is not having a negative impact on the
Clonymeath River. Hence, the Summerhill WWTP does not constitute a significant risk to the
Eastern RDB's WFD targets of achieving a "high status" by 2015.

The Birds Directives T9/409/EEC

In 1979 the European Community adopled Council Directive 79/409/EEC on the conservation
of wild birds. (The 'Birds Direclive). The Direclive provides a framework for the conservation
of, and human interactions with, wild birds in Europe.

Proposed Special Protection Area's (SPA's) are selected at national level in accordance with
the criteria set out in the various Annexes contained in the Birds Directive. The Birds
Directive gives different levels of protection to different species. The species are grouped
according to the level of protection they are given, as shown in the Directive Annexes.
&
As the primary discharge point from the waste water treatn@ﬁ plant is not in a SPA, there are
no grounds for assuming any adverse &nvirunment@@gxﬁécts from the Summerhill WWTP al
present, within the scope of the Birds Directive.&o{@\
I
The Groundwater Directives BD!GH!EEERQ&?@EH 18/EC
[Council Directive 80/68/EEC is to be ééh\f@ied with effect from 22/12/2013 in accordance with
the WFD.] This directive mainly s with the protection of groundwater, groundwater
dependant ecosystems and the Lgsoof groundwater in water supply for human consumption.
&
There are no emissions to ground/groundwater from the WWTP, therefore any impact on
ground/groundwater is unexpected.

The Drinking Water Directives 80/7T78/EEC
The Drinking Water Directives 80/77/EEC concems water intended for human consumption
gither in its original state or after treatment.

At present there are 3 no. Meath County Council Drinking Water Abstraction Points located
downstream of the Summerhill Agglomeration Primary Discharge Point. These abstraction
points are situated at Trim, Kilcarn & Roughgrange, refer to attachment F.1{G).

As discussed in Section B.10 and C.1, it is proposed to replace the existing Summerhill
WWTP with a new top of the range WWTP in a close-by site. This scheme will provide for the
immediate and long-term improvement and expansion of the existing scheme of collection

and treatment of waste water generated in Summerhill up to Year 2023.
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As part of the Employer's Requirements, the new plant will provide effluent treatment to the
following standards:

Parameter Required Standard for
Treated Effluent (proposed
WWTP)

BOD < 25maf|

Total Suspended Solids < 35mgfl

Total Phosphorus < 1mg/|

Tolal Nitrogen < 20mgfl

In order to comply with requirements for phosphorus removal for discharge of treated effluent
to the Cloneymeath River, ferric dosing will be practiced at the proposed plant.

Once the above proposed new Summerhill WWTP becomes operafional, it will provide

greater prolection of the 3 no. downstream water abstraction points.
e

Urban Waste Water Treatment Directive, 91/27T1/EEC  §&

The Urban Waste Water Treatment Regulations, 2@@{ 1. No. 254 of 2001) give effect to
this Directive and Directive No. 2000/60/EC {W eél' hese regulations were amended by the
Urban Wasle Waler Trealmenl Amendment E\%\gﬁ?‘atmns 2004 (S.1. No. 440 of 2004). These
regulations specify limits on Wastewa@' &atmenl discharge of BODS, COD and Total
Suspended Solids. The regulatmns@vls.\g%et discharge limits for Total Phosphorus and Total
Nitrogen for discharges to sensitive sqﬁatars as listed in the Third Schedule of the regulations.
The Urban Waste Water Tregﬁ%enl Regulations also set out deadlines for secondary

treatment of wastewaters depg’ndlng on the size of agglomerations.

The upgrade treatment works at Summerhill will ensure effluent treatment will be in
compliance with the Urban Waste Water Treatment Regulations 2001 (S.I. No. 254 of 2001)
slandards.

The proposed treatment warks, currently under construction at Summerhill will provide
effluent treatment to the following standards, as per the requirements of the Urban Waste
Water Treatment Regulations 2001 (S.1. No. 254 of 2001):

Parameter Required Standard for Treated
Effluent (proposed wwtp)
BOD < 25mgfl
Total Suspended Solids < 35mg/l
Tolal Phosphorus =< 1mgll
Total Nitrogen < 20mg/|
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As seen in the above table, the new plant has been designed to include for Total Phosphorus
reduction in the treated effluent to below 1mg/l. This will involve the controlled dosing of ferric
sulphate to precipitate out the phosphate.

The Habitats Directives, 92/43/EEC

In 1982 the European Community adopted Council Directive 92/43/EEC on the conservation
of natural habitats and of wild fauna and flora. This directive is the main community
instrument, which aims to safeguard biodiversity. Under the Direclive, Member Stales have a
responsibility to preserve habitats and species of Community interest and to identify and
designate, as Special Areas of Conservation (SAC), sites which are important for the
protection of the species and habitats covered by the Direclive. The Special Areas of
Conservation, and the Special Protection Areas (SPA) designated under the Birds Directive
(79/408/EEC), make up the European network of protected sites, known as Natura 2000.

All 3 no. emissions (1 no. existing & 2 no. proposed) discharge to the Clonymeath River,

which has no European Site Designation. 0&’
§é~
The Environmental Liabilities Directive, 76/1 EDJ'E%G ,é%

The Directive 2004/35/EC of 21 April 2004 umgf%gﬁmnmental liability with regard to the
prevention and remedying of environmental @‘ﬁyﬁge provides a framework of environmental
liability based on the "polluter pays” pnnc@%@\
&Q

The Direclive applies to certain occugﬁinnal activities, including the operation of installations
under the IPPC Directive, the ﬁastﬂ Framework Directive, the Landfill Directive and the
Waste Incineration Dlractwe.cﬁ'ne Directive will also apply to activities under the proposed
Extractive Industry Waste Directive.

It imposes sirict liability on those who cause environmental damage (that is, damage to
biodiversity and water resources and land contamination that causes significant risk of harm
to human health). It requires such persons to take preventive measure to avoid damage
occurring, remedy damage that occurs and bear the remedialion costs of damage that is
remedied by the competent authority.

The proposed upgrade works planned for the Summerhill Sewerage Agglomeration will serve

to enhance compliance with the Environmental Liabilities Directive.
The Bathing Water Directives, 76/160/EEC

The Direclive is not applicable to the discharge.
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Shellfish Waters Directive, 79/923/EEC

The Directive is not applicable to the discharge.
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COMPLIANCE WITH THE WATER QUALITY STANDARDS FOR PHOSPHORUS
REGULATIONS (S.l. NO. 258 OF 1998)

1.0 Programme of Improvements

A 'Phosphorus Regulaltions Implementation Report 2006" was prepared by Meath County
Council in accordance with the requirements of S.). No. 258 of 1998 — Local Government
(Water Pollution) Act, 1977 (Water Quality Standards for Phosphorus) Regulations, 1998.

Prior to the report, baseline sites were eslablished for the purposes of determining
compliance with the phosphorus regulations, with Q values being assigned to each site during
the 1995-1997 period. The above-mentioned report has shown substantial improvements in
water quality in County Meath as a whole since the baseline survey was carried out. The
percentage of stations classed as unpolluted increased from 22% in 1997 to 40.6% for 2006.
Additionally, the report indicated that serious pollution had been eliminated for the baseline

sites (5.5% in 1997, 0% for 2006).

Figure 1.1 below has been abstracted from the 'Pho ‘Regulal‘ions Implementation
Report 2006" &

B A_Unpoliuted

@ B_Slightly Polluted

O C_Moderately Polluted
@ D_Seriously Polluted

% of sites

1995-1997 1998-2000 2001-2003 2004-2006

Figure 1.1 Water Quality Status in Meath — 1995 to 2006,
(source: Phosphorus Regulations Implementation Report 20067

Improvements to certain municipal waste water treatment plants have featured in the list of

principal measures needed to achieve compliance with the regulations. In terms of
Summerhill WWTP, the Assessment of Needs Study for County Meath has identified that
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immediate improvements are necessary at this facility. Investment in plants such as Navan,
Johnslownbridge and Edenderry has already delivered improved levels of compliance with
the phosphorus regulations since their implementation.

There is one EPA station monitored for compliance with the phosphorus regulations in the
vicinity of Summerhill WWTP on the Knightsbrook River (Station 07K020300 — downstream of
Summerhill WWTP). The requirement for this station under the 1998 Phosphorus
Regulations is as follows:

Station Ref. River Baseline Q Value | Minimum Target @ | Current Q Value
Value (as reqd. (taken from
under the Measures Report
Phosphorus Regs.) 2006)
Station 07K020300 | Knighlsbrook 3 3-4 2-3

*provisional 2006 results provided by EPA

Table 2.1 of the Measures Report outlines an Jmplementatlugﬁmgmmme in going forward to
achieve compliance with the Phosphorus Hegu!atmng Q%ls includes required actions with
regards to a number of waste water treatment pla *@Lc[udlng the facility serving Summerhill
agglomeration. In Table 2.1, Summerhill lsw*ded under the heading "Meath Grouped
Towns and Villages DBEO Sewerage Schgpig@ WSIP 2005-2007, cost €35M" whereby new
and upgraded plants are to be pqu%wth a construction start date in early 2007. The
measures report indicates the fﬂlfﬁl@@hg corrective action with reference to the grouped
scheme: "fenders fo be assesseg&? end 2006, Conlractor to be appointed early 2007".
od

Progress to date with regards lo the above-mentioned required action is that a DBO
Contractor (EPS Ltd.) has been appointed to this contract with construction of the new WWTP
at Summerhill now well underway. The new plant has been designed to include for Total
Phosphate reduction in the treated effluent to below 1mg/l. This will involve the controlled
dosing of ferric sulphate to precipitate out the phosphate.

Reductions in agricultural sources of phosphorus pollution are also necessary in the
Knightsbrook Catchment, as indicated in the implementation report. This is put into practice
by way of Farm Surveys carried out on an ongoing basis by Meath County Council. More
specifically, the report specifies a required action of further farm surveys and river monitoring
upstream of Station 07K020300.

2.0 Catchment Management Plans

The Knightsbrook and Cloneymeath Rivers flow within the Boyne Catchment. A copy of the
‘River Boyne Waler Quality Management Plan' (November 1997) has been included in
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Attachment F.1(E) of this application. In addition, an ERBD Draft River Basin Management
Plan has been prepared and was published in December 2008, however this plan is currently
out for consultation and is in draft format.

Under the heading ‘Water Quality Management Policies’, the ‘River Boyne Waler Quality
Management Flan’ states that:

"“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
the nature of the effluent load, low river flow (95 percentile), background water quality and
compliance with the stated water quality objectives...”

With regards to Orthophosphate and Total Phosphorus, the report goes on to state:

“It should be noted that the Urban Wastewater Treatment Directive {91/271) makes specific
provision for nuirient removal from wastes discharged to wgti‘%s which are eutrophic or are
¥
llable to become eutrophic. Accordingly, phﬂsp\[gafe%%mnva.' should be provided for
significant effluent discharges (at least those fro plants with a design capacity > 2000
d &
PE) SO

Waste water arising in Summerhill Q@@%ntly undergoes secondary treatment prior to
discharge to a tributary of the Clnnéﬁ@ath River (flowing towards Knightsbrook River). The
Cloneymeath River / I(mghtsbmol@‘lwer are not classified as nutrient sensitive, therefore the
discharge limits for Total P 0 phorus specified in the Urban Waste Water Treatment
Regulations do not apply, nonetheless, as stated above, phosphorus reduction in the form of
chemical dosing will be practiced at the upgraded plant.

The plant operators for the upgraded Summerhill WWTP will be required to rigorausly monitor
the ferric dosing rates and total phosphate concentrations in the final effluent on start up to
establish an optimum dosing rate, in order to ensure that the total phosphate levels will
remain consistently below 1mg/l.
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IMPACT MITIGATION

As outlined in Sections D and F of this application, effluent (Primary Discharge Point) analysis
presented on Tables D.1(i}{b) & D.1(i)(c) and on the analysis of the receiving water upsiream
and downstream of the Primary Discharge Point (Tables F.1(i)}{a) & F.1({i)(b)) concludes that
emissions from the waste water treatment plant and quality of the receiving waler
environment downstream of a discharge from the works were at concentrations below the
slandards set in the Water Quality (Dangerous Substances) Regulations, 2001 (5.1. 12 of
2001).

The EPA monitor water quality in the Clonymeath River a station downstream of the
Summerhill Agglomeration. The closest EPA station (which monitors Q-Values) in the
Clonymeath River downstream of the agglomeration has been assigned a most recent Q-
Value rating of Q4 (= good waler quality, unpolluted). The EPA does not have any stations
upstream in the Cloneymeath River, which monitors Q-Values. This 'Good Water Quality’
rating is an indication that the effluent discharge from the Summerhill Agglomeration is not

having a negative impact on the Clonymeath River. é\o&
&
N
It is therefore concluded the risk of a ‘significant %ﬁ@mentat pollution’ is very low.
o@ N
Thus the Scheme is considered in [:umglﬁ@ée with Council Directives. With regard to a
programme of improvement, section Q\ @ this submission refers to the capital investment

programme for the Summerhill agg Iﬁﬂ'@'atmn
S\
Q
X
&

&
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STORMWATER OVERFLOW - SUMMERHILL SEWERAGE SCHEME

1.0 PROGRAMME OF IMPROVEMENTS

As oputlined in Section B.10, Meath County Council has commissioned Summerhill Sewerage
Scheme, with the aim of providing adequate waste water collection and treatment
infrastructure for the Summerhill agglomeration.

The primary objectives of the scheme will be to:

» Make adequate provisions for population growth and development of the Summerhill
agglomeration (up to at least Year 2023), with the construction of a completely new
state-of-the-art sewage treatment facility at a new site located in the townland of
Clonmahon.

» Ensure compliance with the relevant waste water discharge legislation and water
quality objectives.

Although the upgrade works have not yet reached completion, the DBO Contractor has
already assumed responsibility for and is currently uperaéiﬁ' the exisling waste water
treatment plant since handover of the works by Meath Coupdy Council in 2008,
o )

A bundled traditional approach has been a;{g&\gﬁu the sewer network upgrade works
involving the refurbishment, repair, upgradi@ expansion of the existing network. These
rehabilitation works will reduce the hydgémi@ Iaading on the foul network and the treatment
plant hence reducing the frequency @%@%ﬂent of storm overflows, while also increasing the
retention time at the treatment famtrtf}

N
Details of the stormwater holding tank being provided at the wastewater treatment plant are
included below.

2.0 NEW STORMWATER FACILITIES

Storm water control will be such that 3DWF will flow forward from the inlet works. Flows in
excess of 3DWF will be diverted to the proposed storm waler holding tank. This tank, which
will be subdivided into 2 Nr. cells, will have a retention time of 2 hours at peak flows. Storm
water will be returned to the inlet works when storm conditions abate, however, during
extreme wet weather conditions and in the event that storm water holding tank capacity has
been filled, there will be a facility for excess storm water to bypass the works through a
proposed 450mm diameter gravily pipeline.

The proposed storm water holding tank will have a capacity in the order of 860m”
approximately.

EPA Export 26-07-2013:12:16:43



A description of outfall construction and design logether with drawings relating to the
stormwater overflow are contained in Attachment C2 of this report, refer to drawing no. 5270-
2732 & 5270-2733.
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WWD Application Form V6/08

SECTION H: DECLARATION

Declaration

I hereby make application for a waste water discharge licence/revised licence,
pursuant to the provisions of the Waste Water Discharge (Authorisation)
Regulations, 2007 (S.I. No. 684 of 2007).

I certify that the information given in this application is truthful, accurate and
complete.

I give consent to the EPA to copy this application for its own use and to make it
available for inspection and copying by the public, both in the form of paper
files available for inspection at EPA and local authority offices, and via the EPA's
website.

This consent relates to this application itself and to any further information or
submission, whether provided by me as Applicant, any person acting on the

Applicant’s behalf, or any other person.
&
&
&
S
\O
Signed by : e Date :
(on behalf of the organisation) IS
sS&
RN
Print signature name: A
IS
L
K
Position in organisation: S
&
oS
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WWD Application Form V6/08

SECTION I: JOINT DECLARATION

Joint Declaration N°ote!

I hereby make application for a waste water discharge licence/revised li¢gnce,
pursuant to the provisions of the Waste Water Discharge (Autho
Regulations, 2007 (S.I. No. 684 of 2007).

I certify that the information given in this application is truthful, g¢curate and
complete.

and to make it
e form of paper
/ and via the EPA's

I give consent to the EPA to copy this application for its own u
available for inspection and copying by the public, both in
files available for inspection at EPA and local authority offic
website.

further information or
y person acting on the

This consent relates to this application itself and to a
submission whether provided by me as Applicant,

Applicant’s behalf, or other person.
Lead Authority not applicable
Signed by : Date
(on behalf of the organisation) Q\\\‘ rz@
S &
AN
Print signature name: \QO'\,\\
IR
S
agm - - - ; ‘\,O
Position in organisation: .\(‘\\0
. OOQ\\ .
Co-Applicants no& applicable
Signed by : Date :
(on behalf of the organisation)
Print signature na
Position in orgapisation:
Signed by / Date :

(on behalf of/the organisation)

Print nature name:

ion in organisation:

te 1: In the case of an application being lodged on behalf of more than a single water
ervices authority the following declaration must be signed by all applicants.
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