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NEWMARKET-ON-FERGUS WASTEWATER
AGGLOMERATION DISCHARGE ASSESSMENT

SECTION 1 - INTRODUCTION

1.1 Purpose

The purpose of this report is to review and consider alternative options for the primary
effluent and storm water discharge for the existing Waste Water Treatment Plant at
Newmarket-on-Fergus, Co. Clare. This report indudes the following:

s Review of existing treatment and discharge locations.

s Options regarding discharge to alternative surface water bodies.
Recommendation of discharge and monitoring locations for both primary
effluent discharge and storm overflow
Recommendation of any required upgrades to the storm water fadilities
Recommendation of final effluent standards for recommended primary
discharge location
Storm water discharge locations
Preparation of a cost comparison for primary doiéd\arge options

@

)

)

Clare County Council submitted an appllca&%h%o the EPA in 2008 for a wastewater

discharge licence for the Newmarkgﬁgﬁ-Fergus agglomeration. This licence

application is still under review, assp of which the EPA requested a Tier 3

hydrogeological assessment for theom ased on the “Guidance on the Authorisation

of Discharges to Groundwater (2 @nd 2011)" [9, 10]..

Newmarket-on-Fergus, Co. %@?ﬁ;ﬁlewmarket on Fergusis located approximately 11.5
km southeast of Ennis, drc m north north-east of Shannon Airport and 21 km
(approx.) north west of leérld< City.

The wastewater treag?é\\ﬂ plant which serves the agglomeration is located (ITM
Coordinates 539445, 667951) in the townland of Boheraroan to the southwest extent
of Newmarket-on-Fergus, as shown on the figure overleaf.

1.2 Background

This plant constructed in the 1980°s. and subsequently upgraded in 2010. The plant
currently includes primary, secondary and ferric sulphate treatment (phosphate
reduction introduced as part of the upgrade in 2010) processes. The WWTP’s original
design capadty of 3,500-population equivalent (PE} and was upgraded to treat a PE
of 5,000. The final treated effluent from the WWTP discharges to an adjacent
watercourse known as 'Mill Stream’, which flows into Lough Gash (a Turlough and
SAC) located immediately to the west,

J. B. Barry and Partners Limited Page 2
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Figure 1.1: Location of Newrmaolgg:6 ~-Fergus WWTP [1]
RS
. . S
1.3 Legislation 6}\0@ &
S
The relevant legislation consid0 , \gﬁn this report is as follows:
$

Habitats Directive\@gQ/43/EEC; 2000)

Birds DirecﬁV@ irective 2009/147/EC)

The Water Framework Directive {2000/60/EC)

Urban Waste Water Treatment Directive (91/271/EEC; 1991)

Groundwater Directive (2006/118/EC)
Dangerous Substances Directive (2006/11/EC)
Waste Water Discharge (Authorisation) Regulations 2007 {S.1. No. 684 of

2007)

1.4 Sources of Information
The primary sources of information used in compling this report were as follows:

Environmental Protection Agency [9, 10]

Geological Survey of Ireland [11, 12]
National Parks and Wildlife Service [13]
Office of Public Works {OPW) [14, 15, 16]
Water Framework Directive ‘Water Maps’ [17]

Visit to WWTP and walk-over survey

Page 3
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1.5 Procedure/Methodology

This report comprises and initial review of the hydrogeological assessment. Thereafter
the report considers what alternative options are available for the wastewater
discharge locations, and what effluent standards might apply to those options. The
report finally considers the cost implications of the different options.

J. B. Barry and Partners Limited Page 4

P:\Y14 Prijeds\ Y4706 - Newmarket on Fergus Aggiomeration Discharge Assessmert\Civi-Eng\4.0 Anal Report\Y14706 Newmarket-on-Femus WWADA Report {novid). docx

EPA Export 02-12-2014:00:13:31



Newmarket-on-Fergus Wastewater Agglomeration
Discharge Assessment Report
November 2014

SECTION 2 - IDENTIFICATION OF RECEIVING WATERS

2.1 Introduction

The local environment is predominantly underlined with Karst Limestone. Karst
features -such as sinkholes, springs, swallow holes, dolines and turloughs are
prevalent. Drainage is characterised by interactons between surface water and
groundwater. Surface water rivers and streams can disappear down swallow holes
and emerge again from springs. Groundwater flows through fissures, faults, joints
and bedding planes. In pure bedded limestones these openings are enlarged by
karstification which significandy enhances the permeability of the rock.
Groundwater flow through karst areas is extremely complex and difficult to predict.
The subterranean flows are often determined by discrete conduits, and
subterranean flow directions will not necessarily be perpendicular to the assumed
water table contours. Flow velocities can be rapid and variable.

Turloughs are a karst feature that is common In the karst limestone environments
of the west of Ireland. They are depressions in the landscape that are flooded with
groundwater (with a surface water component also). The water level in the Turlough
reflects the local groundwater table. During dry summer periods the water table
can recede to below the base of the Turlough and Slgface entering the depression
drains to the underlying groundwater through the %\?éllow hole that feeds it. During
winter conditions the water level will rise to level where it can overflow into a surface
water channel becoming part of the surfacﬂﬁr drainage system.
\O
2.2 Existing Discharge Qg;f;@b
2.2.1 Introduction S
&
The final treated effluent from ttn?%&ﬁlT P discharges to a local watercourse (see Figure
2.1 (1)) adjacent to the treat{rﬁ%qk plant known as the ‘Mill Stream’ (FTM coordinates
E: 539357.68, N: 667938.45‘) which flows into Lough Gash in a south-westerly
direction approximately 5 from the discharge location. According to Clare County
Council, the Mill Sh‘eané\};f%:i‘fltains a flow rate throughout the year.

Lough Gash is a Turdough and during dry summer conditions water can disappear to
groundwater through a network of swallow holes assodated within the underlying
karst limestone bedrock (Figure 2.1 (ji}).

When Lough Gash is flooded, the discharge from the Turlough is by surface water to
a manmade channel at the head of the Treannahow Stream, which is located to the
west. It should be noted that during a site visit on 13" November 2014 that the
Turlough was full and discharging to the Treannahow Stream. The discharge from the
Turlough into the manmade channel was observed to disappear down a swallow hole
approximately 170 metres downstream of the Lough Gash outlet. The path of the
groundwater is not known after entering the swallow hole but it is probable that it
ultimately discharges to Fergus Estuary. It is probable that it emerges downstream of
the swallow hole as a spring and flows as surface water in the Treannahow stream
into the estuary.

Visean undifferentiated Dinantian bedded limestones to the north and the Waulsortian
Limestones to the South dominate the regional geology of the existing receiving water
area. The groundwater vulnerability rating is extreme which indicates that a karst
environment exists. Lough Gash s situated on a geological boundary and the
underlying aquifer on the northern side is dassified as a regionally important aquifer
with conduit flow. The aquifer underlying the southemn extent of Lough Gash is a locally
important aquifer — bedrock which is generally moderately productive. It is believed

J. B. Barry and Partners Limited Page 5
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that the swallow hole in the Turlough is located at the boundary and drains to the
regionally important aquifer. The regional groundwater flow will be to the west towards
the River Fergus. Dye tests have indicated this to be the case.

The dosest groundwater well (according to the GSI data base) Is located
approximately 1.2km southeast of the primary discharge point with a well accuracy
within 500m to 1000m. The Mill Stream discharges to Lough Gash, which is a
designated SAC and pNHA site (see Appendix A for GSI mapping). There are no wells
recorded on the GSI database to the west between the Turlough and the River Fergus.

I o P A - e O
Figure 2.1: (i) Primary Discharge\\lﬁ%i | Stream and (ii) Typical Turlough
characteristics in d ther, picture taken in June 2010
{source: Clare C ouncil)
<<(§ N
The newly launched Flood Qdies Update web portal [15] contains an interactive
application, which enabled the catchment area of the existing receiving water to be
determined. A catchmentiarea of 4.86km? for Lough Gash was calculated (Figure 2.2).
The 50-percentile flow rate for this catchment is 0.116 m?/s, which was obtained from
flow duration curves for ungauged catchments (see Appendix B for full EPA report
[21]). However, the existence of local conduit karst within this catchment could have
an effect on the flow estimation [18}.

J. B. Barry and Partners Limited Page 6
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Tier 3 Environmental @‘ngl@Assessment

O
The receiving waters of the ary discharge from the WWTP have been subject to a
Tier 3 Environmental Risl@l\ssessment [19]. The report conduded that a monitoring
programme should bedﬁ’stigated to fill information gaps. However, there were no
significant adverse impacts reported on either groundwaters or surface waters.

Appropriate Assessment

Appropriate Ecological Assessment Screening was undertaken as part of the discharge
licence application. The NPWS were consulted as part of the process as Lough Gash is
a turlough designated as an SAC. The assessment conduded that were no discernible
impacts on the tudough, surface waters or groundwater and that the improvement in
the treatment plant (increase in capadty to 5000 PE and treatment for phosphorus
reduction) would reduce the risk of potential impacts. The proposed upgrade has since
been completed (2010)

Alternative Discharge Locations

There are no reported impads on the environment [19] as a result of the existing
treatment plant at Lough Gash. The Tier 3 risk assessment recommended that a
monitoring programme and further data be collected. Until this monitoring is
complete, it is recommended that the aurrent treatment and discharge is continued.

However in the event that the monltoring programme indicates that the present
situation is unacceptable we have considered and assessed a number of aiternatives

1. B. Barry and Partners Limited
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for the treatment and discharge of the effluent generated at the WWTP. These
alternative discharge locations are summarised and considered below.

2.4.1 Lough Gash (TuHough)

Lough Gash is a receptor of the existing receiving water from the Mill Stream. The
worst-case scenario occurs during the summer months when the Turlough can dry up
and the Millstream flows across the turlough and discharges directly down the swallow
hole draining the turlough. The groundwater vulnerability has an ‘Extreme’ rating
indicating that a karst environment exists. Regional hydrogeology mapping (Appendix
A - GSI) indicates that Lough Gash has aquifer dassifications as follows:

1. Regionally important aquifer - karstified (conduit) aquifer; to the northern
region

2. Llocally important aquifer — bedrock which is generally moderately productive;
through the central portion of the Turlough

3. Locally important aquifer — bedrock which is moderately productive only in
locale zones; to the south of the Turlough.

The dosest groundwater well with an accuracy within 500m to 1000m is located
approximately 0.9km southeast of Lough Gash. Lough Gash is a designated SAC and
PNHA site. \\?9

It is concluded that the existing discharg %ﬁ]ave the same effed as a direct
discharge to Lough Gash. As the Mill Stre orted to flow all year (no flow data
available) there will be some dilution b @’édlscharge to groundwater. In the winter
months when the Turlough is full the@b ill bypass the swallow hole and discharge
from the Turlough via the manmad hnel of the Treannahow Stream and disappear
again down another swallow hol Qﬁ*bﬁhe Treannahow Stream.

o?

\

2.4.2 Lough Gash Outlet Connec@ﬁg a Man-Made Channel to the Treannahow
Stream

The Treannahow Streag? s connected to Lough Gash via a man-made stream. Lough
Gash discharges t is man-made stream (outlet loation ITM: E0538956, N
0667793). However during a site visit on 13" November 2014 the flow was observed
to be flowing down a swallow hole at a point immediately upstream of a culvert (ITM:
E: 0538814, N: 0667705) approximately 0.17km downstream of the Lough Gash
outlet (see Figure 2.3).

The groundwater vulnerability rating is “rock at or near surface or karst”. The dosest
groundwater well is located approximately 0.8km south southwest of the man-made
channel cutlet with a well accuracy within 100m.

Discharging to this location would have the advantage that the discharge bypasses
the SAC but still goes to groundwater a short distance after the proposed discharge
point. The dye tests suggest that the stream will re-emerge as a spring further down
the channel,

1. B. Bamry and Partners Limited Page 8
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Figure 2.3: Location where the flow i man-made channel connecting the
Turlough to the Treannahgﬁv ream goes subterranean [1]

<
S

2.4.3 Lough Gash WWTP to Locatigflq;ﬁ:he Treannahow Stream Where Certainty

NN,
S &

As mentioned above the ﬂowﬂQn man-made channel connecting Lough Gash to the
Treannahow Stream go " subterranean (Figure 2.4) and the hydrogeclogy
assessment considers that the flow re-emerges in the form of a spring approximately
1km downstream of tfé Lough Gash outlet, The Treannahow Stream subsequently
discharges to the Fergus Estuary (ITM: E536528 N665901) approximately 3km
downstream of the spring where the subterranean flow re-surfaces. It would be
prudent to consider discharging any treated effluent to a suffident location
downstream of the spring to ensure adequate mixing and dilution. This will bypass the
Turlough (SAC) ensure that the flow is to surface water.

of Flow Exists

A report by Dr Catherine Coxon of Trinity College Dublin completed a karst
hydrogeological assessment of Lough Gash Turlough in May 1999 as part of the
N18/N19 Ballycasey to Dromoland Road Improvement Scheme is consistent with this
view,

This option would require a plpeliné with an estimated length of 2.1 km.

J. B. Banty and Partners Limited
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&
The groundwater wvulnerability is classi Qo‘as “rock at or near surface or karst
(extreme)”. The nearest groundwater l@s located approximately 0.7km southeast

of the spring & @9*

\0 &
The Flood Studies Update (FSL&%g portal [15] contains an interactive application,
which enabled the catdﬂme%t of the alternative receiving water location to be
determined (see Appendix gqfr FSU report). A catchment area of 7.09km? for Lough
Gash was calculated (F‘guse 2.5). The 50-percentile flow rate for this catchment is
0.116 m/s, which was ained from flow duration curves for ungauged catchments
(see Appendix B for fJPEPA report {18]). However, the existence of local conduit karst

within this catchment could have an effed on the flow estimation [18]

Page 10
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I
The Fergus Estuary is an@ﬁ(‘l\er option regarding alternative receiving water. The River
Fergus discharges into the estuary with an average flow of 35 m®/s [21]. The entire
estuarine habitat (including the River Shannon Estuary) is a designated SAC, pNHA
and SPA site. The estuary contains extensive areas of intertidal mudflats with
peripheral reed beds, swamps, salt and wet marsh habitats.

Discharge to the estuary will ensure maximum dilution despite discharging to an SAC,
The concerns regarding groundwater contamination will be aveoided. However, there
will be a considerable length of pipeline required to bring the discharge from the
treatment works to this point.

This option would require a pipeline with an estimated length of 6.2 km.

Ballynacragga Stream

The Ballynacragga Stream is an alternative surface water option, which forms in the
townland of Ballynacragga approximately 1km northwest of Lough Gash and
discharges 2.2km downstream (approx.) to the Fergus Estuary.

Undifferentiated Visean limestones dominate the regional geology of the route of the
Ballynacragga Stream. The groundwater vuinerabllity ranges from extreme to rock at
or near surface or karst. Observation of the aquifer dassification mapping indicates
that the stream Is in a regionally important aquifer — karstified (conduit). The dosest

J. B. Barry and Partners Limited
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groundwater well is located approximately 2.4km to the northeast with a well accuracy

of 1km.

The Ballynacragga Stream has a catchment area of 3.91km? (see Figure 2.6),
calculated using the Flood Studies Update (FSU) web portal [15]. The 50-percentile
flow rate for this catchment is 0.062 m3/s, which was obtained from flow duration
curves for ungauged catchments (see Appendix B for full FSU and EPA reports [15,
18]). However, the existence of local conduit karst within this catchment could have

an effect on the flow estimation [18].

There are no recorded swallow holes in this area. Discharge to this stream would
bypass Lough Gash SAC and discharge to surface waters and ultimately discharge to

the Fergus Estuary.

This option would require a pipeline with an estimated length of 3.3 km.
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Figure 2.6: Map of Ballynacragga Stream Catchment [15]

2.4.6 Discharge to Groundwater via a Soill/Sand Polishing Filter

If a polishing filter is to be used to, percolate the treated effluent to ground then this
can be achieved at best a rate of 60 litres/m?2. For a design PE Of 5000, this would
require an area of almost 1.9 hectares. Regardless of site characteristics, this is not
practical in our opinion. Such a filter has to be perfectly level and experience has
shown this to be very difficult to achieve. In practice, the use of large percolation areas
for small munidpal treatment plants has proved to be problematic with individual
experiences showing problems such as water logging and spill over at sides that are
marginally lower than others are. For this reason, alone we would not recommend

that the percolation option Is viable.

1, B. Barry and Partners Limited Page 12
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2.4.7 Conclusion

This assessment evaluated six alternative options as discussed above regarding the
primary discharge from the WWTP. The following options are not considered viable
and are not considered any further.

1. Lough Gash
2. Lough Gash Man-Made Channel Qutlet
3. Discharge to Groundwater via a Soil/Sand Polishing Filter

The alternative options to be considered further are:

1. Fergus Estuary
2. Treannahow Stream (discharges to the Fergus Estuary)
3. Ballynacragga Stream (discharges to the Fergus Estuary)

&
&
&
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F xS
S
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&
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SECTION 3 - WATER QUALITY AND EFFLUENT STANDARDS

3.1 Introduction

The Water Framework Directive (WFD) and the Urban Waste Water Treatment
Directive (UWWTD) are the primary references when setting effluent standards. The
commoen primary objective of both directives is to ensure the protection of all waters
from pollutants.

3.2 EPA Licence Application

Clare County Council submitted a Waste Water Discharge Authorisation application in
2008; however, the EPA has not issued a licence to date. The Newmarket-on-Fergus
WWTP is understood to provide advanced secondary treatment for waste water from
a population equivalent of 5,000. The WWTP should be capable of produdng the
following effluent requirements based on the treatment capabilities of the plant.

Table 3.1: Wastewater Discharge Requirements [22]

Minimum Percentage
of Reduction

Parameters Concentrations

Biochemical Oxygen Demand ‘
(BODS at 20° C) without 25 mg/| gﬁé’ 70 - 90
nitrification (2) &
Chemical oxygen demand o)
(cop) 1(3%‘5‘9/1 02 75

Total suspended solids 0&2&\%5 mg/l 90
Total P_husphurus* 7 * 2 mafl 80
Total Nitrogen* 15 mg/l 70 - 80

* 10,000 to 100,000 p.e ((o’\ %.\\
R

(e

3.3 Water Quality O
o‘éﬁ\

3.3.1 Introduction O
EPA ecologists survey and assess approximately one third of Ireland’s prindpal rivers
and their associated more important tributaries annually, which complies with the
Water Framework Directive (WFD) Monitoring Programme. The results of the maost
current biological surveys are available as interactive maps on the EPA website [18].
Once EPA biologists conduct surveys, these maps are updated accordingly.

The Water Framework Directive Ireland website [17] contains the Water Maps
mapping information system, which supports the River Basin Management Plan
documentation in relation to Ireland’s River Basin Districts. This information identifies
the status, risks, objectives and measures of a waterbody (defined in Table 2.1).

The water quality status, risk objectives and measures for the existing and
alternative receiving waters are summarised in Table 3.2 and presented visually in
the form of extracts from the WFD water maps (Appendix C}.
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Table 3.2: Water Framework Directive Status, Risk, Objectives and measures for the
Treannahow Stream Catchment and the Fergus Estuary {17]

Criteria Surface Water & Turlough Options Fergus Estuar

High Moderate
2b - Strongly expected to

1a — At risk of not achieving Good Status achieve Good Status

Objectives Protect Restore -~ 2015
Habitats Directive » Birds Directive
Major Accidents and Emergencies » Habitats Diredive
Directive o  Major Accidents and
* Environmental Impact Assessment Emergencies Directive
Directive » Environmental Impact
» Sewage Sludge Directive Assessment Directive
» Urban Waste Water Treatment s Sewage Sludge Directive
Directive » Urban Waste Water
»  Plant Protection Products Directive Treatment Directive
= Nitrates Directive » Plant Protection Products
» Integrated Pollution Prevention & Directive
Control Directive %\é » Nitrates Directve
* » Integrated Pollution
i ; \\\ . Preventlion Control
s Cost recovery for water usg;? @8\0 Directive
+« Promotion of efficient a R
sustainable water use Q > i 3
s Protection of drinking’water sources = Control of point source
= Control of abstra&ﬁ%@%nd discharges
lmpoundment SO\ » Control of diffuse source
s Control of p Source discharges discharges
¢ Control of di source discharges »  Control of priority
Masiniires o Control oéngﬁority substances substances
* Controlsg physical modifications » (Controls on physical
to su waters modifications to surface
» Controls on other activities waters
impacting on water status o Controls on other activities
« Prevention or reduction of the impacting on water status
impact of accidental pollution * Prevention or reduction of
incident the Impact of accidental
pollution incident
WSIP:
» Agglomeraticns with treatment WSIP:
plants requiring capital works » Agglomerations with
» Agglomerations with treatment treatment plants requiring
plants requiring improved capital works
operational performance * Agglomerations with
treatment plants requiring
Miscellaneous:; improved operational
» On-site waste water treatment performance
systems
» Forestry guidelines and regulations Miscellaneous:
» Chanelisation investigations o  On-site waste water
» Protect high quality waters treatment systems
» IPPC licences requiring
review
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3.4 Alternative Options - Treatment Standards

This section briefly describes some alternative treatment options (advanced
secondary, disinfection, tertiary and near surface water quality) and their assodated
wastewater discharge requirements.

3.4.1 Fergus Estuary

Secondary treatment standard is appropriate for discharging treated effluent directly
to the Fergus Estuary assuming that no disinfection is required. The nearest live
Bivalve Mollusc (shellfish) classified production area is located in the Shannon Estuary
adjacent to Askeaton, Co. Limerick, approximately 13 km downstream of the Fergus
Estuary.

Similarly there are also no local bathing waters identified and so disinfection
requirement for this reason either,

On this basis and for the purposes of this assessment, it is presumed that the existing
discharge standard would be appropriate for this location.

3.4.2 Treannahow and Ballynacragga Streams &

NS

The EPA hydrometric data website [18] estimates tl@é different percentile fiows for the

Treannahow and Ballynacragga Streams as foll w%:

s The Treannahow stream has a 50%&0 w of 116 Ifs and a 95%ile flow of
between 145 and 92 I/s, which sugg ,gs‘é a potential figure of 118.5 I/s.

. The Ballynacragga stream hasQa\ %ile flow of 62 I/s and a8 95%ile flow of
between 77 and 49 i/s, whicl.l\@{\lg ests a potential figure of 63 I/s.

A 5,000 PE effluent discharge, ﬁ@ﬂoassuming a flowrate of 225 I/hd/day, would result
in an average flow of 13 I/s aRd@ peak flow of 39 |/s, would be too large to permit an
effluent standard of 25/35 BQB SS. It is probable that a 10/10 BOD/SS standard with
nutrient reduction would b2 suitable for the Trennahow stream, subject to more
detailed assessment of background water quality. However it is unlikely that such
a standard would be aCﬁprOpriate for the Ballynacragga stream and a 5/5 BOD/SS or
better, being near surface water quality, will be necessary to permit a discharge.

In addition it should be noted that the local karst environment areates a significant
doubt over the reliability of these figures, particularly the Trennahow stream. As a
consequence while a tertiary treatment process, such as filtration may be considered
appropriate for these discharges the possibility exists that a higher near surface water
quality will be required.

The term near surface water quality is being used to reflect difficulties with the
generally preferred parameters used for the assessment of waste water effluents, as
treatment standards become more onerous.

The following particular comments are pertinent to the parameters typically used for
waste water effluents.

¢ BOD: & Suspended Solids

The selection of a standard for these parameters is typically limited to 5/5 {BOD/SS)
primarily due to the difficulties assodated with the measurement of the parameters
and potential sampling errors. Standard Methods for the Examination of Water and
Waste Water advises that the limit of detection for BODs (Method 5210B) is 2 mgA

1. B. Barry and Partners Limited Page 16
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and also raises concerns regarding the standard deviation error in measuring
suspended solids (Method 2540D), which would be a factor at these low levels.

BOD5 and Suspended Solids have traditionally been recognised as the main
parameters for assessing treated effluents. However it is difficult to obtaln
performance guarantees below the 5/5 level due to concerns about sampling errors
at low levels. The standard selected can thus be considered to be more reflective of
the reliability of the sampling and measurement process for these parameters rather
than the performance of the process.

Parameters such as turbidity may in the future become more commonplace for use
with high quality effluents, but at this juncture the use of BOD/SS requires the
seledion of standards which can be guaranteed from a performance perspective,
without being subject to the potential errors inherent in the parameters.

= Nitrogen and Phosphorous

The standards for nitrogen and phosphorous are assessed to consider the tendancy of
the recelving water towards eutrophication. Eutrophication in a water body Is
controlled by the amount of nutrients present particularly nitrogen, N, and
phosphorous, P. The primary concern in this instance,js the impact on the Fergus
Estuary, which is currently classified by the EPA as unpolluted. Standards of 10mg/!
of total nitrogen and 1 mg/l of total phosphorous are assumed to be appropriate
pending more detailed water quality assess0 A

<O
@Q applying are detailed in tables 3.3 and
@i\ﬁary standard is acceptable, or whether a

The effluent standards that are estima
3.4 below, depending upon whether &
higher standard is required. é;}\o R4
) &0
Table 3.3: Tertiary treatment discharge standards

10 mg/l Oz

10 mgfl
1 mg/l
10 mg/l

Table 3.4: Near suiface water quality discharge standards
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3.4.3 Mill Stream / Lough Gash

There are no reported impacts on the environment as a result of the existing treatment
plant at Lough Gash, however the Tier 3 risk assessment recommended a monitoring
programme and that further data be collected. In the event that an impact is
established, then a discharge to the Mill stream can be expected to be required to
achieve, either a tertiary standard or higher, similar to the standards discussed earlier
and shown in tables 3.3 and 3.4 above.

3.5 Impact Mitigation (Secondary Discharge)

An impact from the existing discharges into the Mill Stream and Lough Gash, being
established by further monitoring of water quality, will also possibly require further
mitigation of the impact of the secondary discharge.

The existing discharge is mitigated by the following processes:
¢ Screening
¢ Flow Balancing
¢ Sedimentation / Baffling of Overflow

Further mitigation that might additionally be requirgdgfo protect water quality would

indude: &
N
* Additonal Flow Balandng oS
* Natural Wastewater Treatment gfg\@m
S
K
N
&
SO
DN
S
X
S\
O
&
oS
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SECTION 4 - COST ESTIMATION

4.1 Comparison of Options

In the event that there is found to be an impact on the existing discharge
environment and the mitigation of that impact requires an alternative discharge
location, or a higher treatment standard, then additienal infrastructure will be
required.

An initial estimation of the capital costs invoived in the provision of this
infrastructure is as follows:

o Provision of additional tertiary treatment system €500,000
o Provision of natural wetland system {exduding land) €1,500,000
. Provision of membrane bioreactor €3,000,000
. Provision of 2.1km pipeline to Trennahow stream €720,000
. Provision of 3.3km pipeline to Ballynacragga stream €960,000
o Provision of 6.2km pipeline to Fergus Estuary €1,650,000

All figures are nett exduding VAT,

Pipeline costs assume a requirement for pumping of gfbﬁl effluent and indude an
estimate of €250,000 for provision of a pipeline ungler the M18 motorway.
Y ,5*\
Additionally it should be noted that a detailéd.@ssessment, including site
investigations, of the potential altemati\(@ tions would be required to fully assess
the feasibility and develop budgets fogqﬁ‘(@\\)of these options.
O

X (\é\
O
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SECTION 5 - CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion & Recommendation

The Tier 3 hydrogeological assessment of the impad of the existing waste water discharge
has not found any negative impad, but recommends further data gathering.

In the absence of any negative impact the existing discharge arrangement should be
retained.

In the event that a negative impact is subsequently discovered then the following options,
listed in order of prefarence, should be examined in further detail.

1. Provision of a higher level of treatment at the existing location, comprising tertiary
filtration, while retaining the existing discharge location. The capital cost for this
option will be in the order of €500,000, nett exduding VAT,

2. Provision of a higher level of treatment at the existing location, comprising tertiary
filtration, with a subsequent discharge to the Trennahow stream. The capital cost for
this option will be in the order of €970,000, nett exduding VAT.

3. Provision of a higher level of treatment at the existingfocation, with a discharge to
the existing location, such alternative treatment %gé‘ons to be considered comprise

a. Membrane Bioreactor S
b. Natural Waste Water System 06?59 &

RN
. . SR ( .
These options may ultimately provy@qla\g‘é 0 be economically viable,
Rt
N
S
S

S\

&

S
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Flood Estimation Report #1257 (Lough Gash Catchment Analysis)

The Office of Public Works
Oifig wa nibreacha Poibli

Generated 21-11-2014 07:42

Subject site

Aftributes
| Name
{ Coordinate [X]
i Coordmate [Y].
| Distance
| Station Number
Locataon
Water Body
Catchment

Hydrometrlc Area
Organisation _
FSU Rating Classification
Dralnage works ~
‘ Contnbutmg Catchment Area
| Center Northlng
| Center Easting _

Northlng
{ Easting
| A-Max series gap inyears
A-Max series number of years

| A-Max series number of usable years'

§A—Max series end year
{ A-Max series start ‘year
FARL _

|ALLUV

i PEAT

FOREST

PASTURE

$1085

MSL

DRAIND

ALTBAR i

' NETLEN.

{T4
T3

- m/km
km
| km/km*2

1/10

| Value ]
| 538960.696060481 !

|

_|667794.594850828 |
1402.920070577083 _
127 273 1

4.863
168430

1139780
1167753
| 138997

0.802

0

0
0.0837
0.7215
0.60856

1.715
10.423
|30.5
2,055
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m*3/s
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Audit Trail Report #1257 (Lough Gash Catchment Analysis)

\'%‘

The Office of Pellic Whvls
Oifie mee pEHreacho Poiblé

User ID: dfallon@jbbarry.ié_ o &
Name: Fallon, David | _ - &
Company. J. B. Barry and Partners Limited S
Address: s
Report date & time: | 21-11-2014 07:42 L&
Start of Calculation: |21-11-2014 08:40 ;\ﬁog@‘”
K&
Decisions made by the user: S, )
o°®
—_— - s -
' Decision | User comment &~ | System information | Date

00@1

16/10
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Flood Estimation Report #1255 (Treannahow Stream Catchment

Analysis)

!

Tie Office of Pablic Works
CNifig ma plibreacha FPoilli

Generated 20-11-2014 18:50

Subject site
Attributes
Name - Onit &
Coordinate [X] o LS
Coordlnate_ vl B S
Distance &Km
i Station Number Q\\}Q 3
Locaﬁlon B Sl
| Water Body S
Catchment S
| Hydrometric Area QQQ®
; Organisation N
i FSU Rating CIassuf cation Qé’f‘\
{ Dramage works & year
: Contributing Catchment Area km?2
. Center Northmg ] m
| Center Easting _  m
Nnrthlng m
| Easting , m
| A-Max series gap in years year
| A-Max series number of years year
f A-Max series number of usabIe years year
| A-Max series end year year
ij A-Max series start year ‘year
'FARL
{ALLUV
" PEAT
FOREST
PASTURE
151085 m/km
MSL i km
| DRAIND . kmlkm“2
'ALTBAR
| NETLEN | km
T4
1710

7.001
1168260
139190
| 166967

1 37763

10.859
0

.\.0 e
10.0753

0.7659

'4.47155
:3 216

0.502

1275
13.557

|537726.954989704 |

667008.772374556 |
15.2709960122519
127 273 4
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T3
SAAPE mm 551.64
T2
ARTL:RAINZ i)
A1 U
[T
= EG D
TOP_RWSEG
Bankfull
HGF m”3/s
MAF m*3/s
FAI 0.1174
FLATWET 0.6
URBEXT 0.6982
HGF/QMED
N
N
F3S
S
SO
S
&8
0O
E
S
&
&
S
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Amax Series Chart

Could not generate Amax chart, no Amax data available

QMED Estimates

QMED Estimates are not available for this report because module 2 was not finished.

Pooling Group

The pooling group is not available for this report because the group was not accepted.

5110
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Flood Estimation Report #1256 (Ballynacragga Catchment Analysis)

The Office of Public Woirks
Oifig na nOibreacha Poibli

Generated 21-11-2014 07:51

Subject site

Aftributes

'Name ) Unit Value _
Coordinate [X] i 537230.075934003
Coordinate [Y] R 668847.375921658
Distance k@;o@ 13,3438436354757
Station Number D& 27_784 1
Location S

Water Body Q@

Catchment S

Hydrometric Area R
| Organisation T

FSU Rating Classification &%

Drainage works & year

Contributing Catchment Area ® km#2 3.906

Center Northing m 169010

Center Easting m 138680

Northing m 168806

Easting m 137266

A-Max series gap in years year

A-Max series number of years year

A-Max series number of usable years year

A-Max series end year year

A-Max series start year year

FARL 1

ALLUV 0

PEAT 0

FOREST 0.0455
PASTURE : 0.8797

51085 m/km 2.4836

MSL km 0.761

DRAIND km/km*2 0.195

ALTBAR 21.7

NETLEN km 0.761

T4

T3 N

1/10
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SRR i 551.29 —
T2 ~ ' 7
| ARTDRAIN2 !
ARTDRAIN L
TAYSLO 0.28123
STMFRQ !
BFISOIL 0.662464691
SAAR mm 1076.32
RWSEG CD 27184
TOP_RWSEG
Bankfull
HGF m3/s
NVAF m"3/s
- 0.0438
FLATWET (L
URBEXT 0.0173
HGF/QMED
&~
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S
e
F3S
&
S
NG
O &
f Q\(\
(&)
N
S
\c’oQ
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Audit Trail Report #1256 (Ballynacragga Catchment Analysis)

The Office nf Fabiic Warks
Offig v ef3brmachs Poiill

o
User ID: dfallon@jbbarry.ie &>
Name: Fallon, David O
Company: J. B. Barry and Partners Limited B oAl
Address: EA .
Report date & time: | 21-11-2014 07:51 SN
Start of Calculation: |20-11-2014 19:53 PO -
&S
5 O

Decisions made by the user: <<°;Q\x*&

,\0

Q e

| Decision | User comment | System information |Date

OO

10/10
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epc Estimation of Flow D@rat‘ﬁ‘

Enwitprimental Protection Anency

BOHERAROAN(27_273) -
138967,167724 (ING)

:Disclaimer

: The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
“from (1) water level data and (2} the rating curve(s) generated for each hydrometric station. The Environmental Protection
.Agency and the Office of Public Works used these data, respectively, fo calculate daily mean flows. The daily mean flows
‘were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
accepts any liability for the subsequent handling of the data.
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Disclaimer
The source of hydrometric data used to estimate the flow duration curve
ordinates for ungauged catchments was obtained from (1) water level data and
(2) the rating curve(s) generated for each hydrometric station. The
Environmental Protection Agency and the Office of Public Works used these
data, respectively, to calculate daily mean flows. The daily mean flows were
then used by the Environmental Protection Agency to prepare flow duration
curves for each station. Neither body accepts any liability for the subsequent
handling of the data.
The user should familiarise himseif/herself with the catchment being studied and
confirm that the ungauged site is in a natural catchment where flows conditions
are suitable for the use of the model.
It is strongly recommended that the user examine the catchment descriptors
contained in the report produced and confirm that the percentages of the various
constituent elements are comparable to a natural catchment.
If the flow in a catchment is not entirely natural, the estimation of flows using the
model in these catchments could be affected due to: P

+ existence of local conduit karst within the catchment; @0

o the selected location itself is on local conduit karst;

+ regulation of the river flow on the river channel @ig’é\ﬁower station, sluice

gates etc)

« impacts of abstractions upstream of the s &d location or the impact of
the discharge associated with the abstr@ét@h into the same/different
catchment;

+ estimates of flow being sought at J(gc%tﬁ)ns effected by storage effects at,
or near, lake outfalls;
o lack of similar catchments with op%erved flows, ie where catchment
descriptors lie outside the rarégé of available gauging station catchments
(e.g. the catchment area is nder 5 km?);
« any other special circumstances that may affect river flows.
Expert judgement will be required to ensure that the estimate of flow is not
unduly affected by any of these influences.
Please note that the model does not provide estimates of flood peaks and,
specifically, should not be used for that purpose.

The EPA has also prepared estimates of DWF and long term 95 percentile flows
which are also presented on the EPA web site. These data are presented at

http://www.epa.ie/whatwedo/monitoring/water/hydrometrics/data/
The data produced by the model for specific stations should be compared to the

data contained in this file of DWF and long term 95percentile flows.

Disclaimer

The source hydrometric data used to estimate the fiow duration curve cordinates for ungauged catchments was obtained
from (1) water level data and (2) the rating curve(s) gerierated for each hydrometric station. The Environmental Protection
-Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean fiows
.were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
.accepts any liability for the subsequent handling of the data.
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http:IIwww.epa

epc Estimation of Flow Du?ggib;%pm for Un

Environmental Protection Agenoy

BOHERAROAN(27_273)
138967,167724 (ING)

-Disclaimer i
_The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows
were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
accepts any liability for the subsequent handling of the data.
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o |

epo Estimation !:‘rf-Fi_C_l_‘ﬂ E;rura:;u:;&F

Envirgnmental Protection Aguicy

m3/sec
[=}
'S

0.8

5 10

20 30 40

LN SUNL BN S S S S SN N Y B S S T i B B e R N D B mn B B S B RN I  BNS B B B ma e B e |

50 60 70 £O 20 95
éé
N

Flow Percentile

&

== Flow (M3/s)
==a=« Flow (M3/s) upper confidén
«wsua Flow (M3/s) lower cor Og‘ftce

T O
© &

5 0.54 i,\\é\ 0.707 0.413
10 0.401 ()Ooéf 0.506 0.319
20 0.282 0.349 0.228
30 0.198 0.247 0.159
40 0.147 0.185 0.117
50 0.116 0.145 0.092
60 0.088 0.112 0.069
70 0.062 0.081 0.047
80 0.038 0.051 0.029
90 0.021 0.029 0.015
95 0.014 0.022 0.01

Disciaimer

The scurce hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained

from {1} water level data and (2) the raling curve(s} gererated for each hydrometric station. The Environmental Protection
Agency and the Office of Public Works used these data, respectivaly, to calculate daily mean flows. The daily mean fiows

were then used by the Ervironmental Protection Agency te prepare flow duration curves for each station. Neither hody
‘accepts any Yiability for the subsequent handiing of the data.
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epo Estimation of Flow

Enwirpnamental Protection Agency

Area sq km 7.7

Average Annual Rainfall (61-80) |mm/yr 1012

Stream Length km 4.5

Drainage Density Channel length (km)/catchment area 0.6
{sgqkm)

Slope Percent Slope 3.1

FARL Index {range 0:1) 0.9

Poorly Drained
Well Drained 779
f Q
Alluvmin XX e& 0
Peat oe?i\‘\d 5.9
Q’. &
Water 0\33 00\}\ 2.5
Made 09’»}\0;(@* 5.9
ON x O
N
Qo\ \\\\Q
N
O
O
&
c®
‘ Disclaimer

: The source hydrometric data used to estimate the flow duration curve ordinales for ungauged catchments was obtained
+ from (1) water level data and (2) the rating curve(s} generated for each hydrometric station. The Environmental Protection
-Agency and the Office of Public Works used these data, respectively, fo calculate daily mean flows. The daily mean flows
“were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body

‘accepls any liability for the subsequent handling of the data.
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Cpc Estimation of ﬂuratit;ii Curv

Envirgnmental Protection Agency

H High 0

M Moderate 47.2
L Low 3.3
ML Moderate/Low o
NA No Subsoil/Bare Rock 47

LG:Locally important sand-gravel aquifer
RG: Regicnally important sand-gravel aquifer

LL

Locally important aguifer which is moderately productive only in
local zones

28.9

LM_RF

LM: Locally important aquifer which is generally moderately \}&

productive Q@
RF: Regionally important fissured bedrock aquifer o

16.2

PU_PL

\
PU: Poor aquifer which is generally unproductive 2
PL: Poor aquifer which is generally unproductive 5t for local
Zones L

RKC_RK

Regionally important karstified aquifer domigats by conduit flow
& &

RKD_LK

Regionally important karstified aquifer \@@gmﬂated by diffuse flow

AJL
e

R

10 36029 26018 13003
20 36029 26018 13003
30 36029 06014 25030
40 25030 36029 06014
50 26021 07c02 26012
&0 26021 07002 26012
70 26021 07002 26012
80 26021 26012 27002
90 26021 26012 27002
95 26021 286012 27002
Cisclaimer

The source hydrometric data used {o estimate the flow duration curve ordinates for ungauged catchments was okbtained
from (1) water levei data and (2} the rating curve(s) generated for each hydrometric station. The Environmental Protection
Agency and the Office of Public Works used these data, respectively, to calculate daily mean fiows. The daily mean flows
were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body

accepts any liability for the subsequent handling of the data.
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L
tion Crmrees it

epo Estimation of Flow DUI’S—A

Fuvirarimenta Profertion Agency

mm on catchment

5 10 20 30 40 50 60

Flow Percentile

rr~~—7 rrrrrrrrrrrrrr1r1r’r&err’rrrrrrrrrrrrrrrrer ey et

70

-m= flow using simple average

==« Simple average upper confide

== Simple average lower confi
Q.

A\

@ﬁgé\*

6\6@

80 20 o5
&

5 3.345 S 3.462 3.228
10 3.216 Aézé” 3.316 3.116
20 3.063 & 3.155 2.971
30 2.91 3.006 2.814
40 278 2.879 2.681
50 2676 2.774 2.578
60 2.556 2.661 2.451
70 2.406 2.522 2.29
80 2.195 2.321 2.069
90 1.934 2.084 1.784
95 1.772 1.948 1.506

Disclaimer

Tha am

The scurce hydrometric dala used to estimate the flow duration curve ordinates for ungauged catchments was obtained
‘from (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
:Agency and the Office of Public Works used these dalta, respectively, to calculate daily mean flows. The daily mean flows
.were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body

‘accepls any liability for the subsequent handling of the data.
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epc Estirmation of Flow Durati

Fawirgnmental Protection Agency

BOHERAROAN(27_273)
137837,167069 (ING)

River Segment Map

isclaimer

‘The source hydrometric data used to estimate the fiow duration curve ordinates for ungauged catchments was obtained !
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
‘Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean Jows

‘were then used by the Envirenmental Protection Agency to prepare flow duration curves for each station. Neither body
accepts any liabiiity for the subsequent handiing of the data.
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epa Estimation of Flow Duration ¢

Environmental Protection Agency

Disclaimer

The source of hydrometric data used to estimate the flow duration curve
ordinates for ungauged catchments was obtained from (1) water level data and
(2) the rating curve(s) generated for each hydrometric station. The
Environmental Protection Agency and the Office of Public Works used these
data, respectively, to calculate daily mean flows. The daily mean flows were
then used by the Environmental Protection Agency to prepare flow duration
curves for each station. Neither body accepts any liability for the subsequent
handling of the data.

The user should familiarise himself/herself with the catchment being studied and
confirm that the ungauged site is in a natural catchment where flows conditions
are suitable for the use of the model.

It is strongly recommended that the user examine the catchment descriptors
contained in the report produced and confirm that the percentages of the various
constituent elements are comparable to a natural catchment. o

If the flow in a catchment is not entirely natural, the estlmatloQ@\? flows using the
model in these catchments could be affected due to: e Q0

+ existence of local conduit karst within the catc :ﬁ\%ﬁf

» the selected location itself is on local condui

= regulation of the river flow on the river chanﬁ\g?(e g. power station, sluice
gates etc) oS &

» impacts of abstractions upstream of Qﬁlected location or the impact of
the discharge associated with the@b@cﬂon into the same/different
catchment; c,

« estimates of flow being sought ogﬁocatlons effected by storage effects at,
or near, lake outfalls;

» lack of similar catchments wcfh observed flows, ie where catchment
descriptors lie outside the range of available gauging station catchments
(e.g. the catchment area is under 5 km?);

« any other special circumstances that may affect river flows.

Expert judgement will be required to ensure that the estimate of flow is not
unduly affected by any of these influences.

Please note that the model does not provide estimates of flood peaks and,
specifically, should not be used for that purpose.

The EPA has also prepared estimates of DWF and long term 95 percentile flows
which are also presented on the EPA web site. These data are presented at
http://www.epa.ie/fwhatwedo/monitoring/water/hydrometrics/data/

The data produced by the model for specific stations should be compared to the
data contained in this file of DWF and long term 95percentile flows.

: Disclaimer
. The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained

‘from (1} water level data and {2) the rating curve(s) generated for each hydrometric station. The Environmental Protection

Agency and the Office of Public Works used these data, respeclively, to calculate daily mean flows. The daily mean flows
:were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
accepts any liability for the subsequent handling of the data.
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Enviconmentat Protection Agency

BOHERAROAN(27_273)
137837,167069 (ING)

Nested Catchment Map

tet-on-Fergus

Disciaimer
‘The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
‘from (1) water levei data and {2} the rating curve{s) generated for each hydrornetric station. The Environmental Protection
Agency and the Office of Public Works used these data, respectively, to calculaie daily mean flows. The daily mean flows
:were then used by the Environmental Protection Agency to prepare flow duration curves for each station, Neither body I
faccepts any liability for the subsequent handling of the data.
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epo Estimalion of FIG

Enwironmental Protection Agency

Flow Duration Curve (Flow in m3/sec)

m3fsec

0.8
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== Flow (m3/s)

=== Flow (m3/5) Upper cg nce
===m: Flow {m3/s) I-nwe&ét@fi\dence
Py

R

5 0.54 0.707 0.413
10 0.401 0.506 0.319
20 0.282 0.349 0.228
30 0.198 0.247 0.159
40 0.147 0.185 0.117
50 0.118 0.145 0.092
60 0.088 0.112 0.069
70 0.062 0.081 0.047
80 0.038 0.051 0.029
90 0.021 0.029 0.015
95 0.014 0.022 0.01

: Disclaimer

: The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtalned

‘from (1} water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection .
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows

were then used by the Environmental Protection Agency to prepare flow duraticn curves for each station. Neither body
accepts any liability for the subsequent handling of the data.
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epo Estimation of Flow Duration Em_;g

Envivanmentat Protectinn Azemcy

Area sq km 7.7

Average Annual Rainfall {(61-90) |mm/yr 1012

Stream Length km 4.5

Drainage Density Channel length {(km)/catchment area 0.6
(sgkm)

Slope Percent Slope 3.1-

FARL Index (range 0:1) 0.9

Paorly Drained
. Q\‘\ ,& )
Woell Drained (,;90 & 7.9
Alluvmin \}QO,\ & C
Y \‘O"
Peat A\Oi\é‘ 5.9
Y A
Water ,'6‘%{\\0 25
Made ES 5.9
\
&
S

1 Disclairner

‘%The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obiained
Efrom (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
{Agency and the Office of Public Works used these data, respectively. to calculate caily mean flows. The daily mean flows
‘ware then used by the Environmental Protection Agency to prepare flow duration curves for each station. MNeither body

raccepts any kability for the subsequent handiing of the data.
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epo Estimation of Flow Dura{iérﬁ_
] [a]

Favironmental Protection Agency

H High 0
M Moderate 47.2
L Low 3.3
ML Moderate/Low 0
NA No Subsoil/Bare Rock 47
LG_RG |LG:Locally important sand-gravel aquifer 0
RG: Regionally important sand-gravel aquifer )
LL Locally important aquifer which is moderately productive only % 28.9
local zones
LM_RF |LM: Locally important aquifer which is generally mo ﬁ@@\@@ 16.2
productive
RF: Regionally important fissured bedrock aqw{g}Q \>\
PU_PL |PU: Poor aquifer which is generally unprod @\ 0
PL: Poor aquifer which is generally unpro \' except for local
zones SO
RKC_RK [Regionally important karstified aquifezgﬁ?ninated by conduit flow [51.7
RKD_LK |Regionally important karstified a%@%r dominated by diffuse flow )0
(@)

5 36029 26018 13003
10 36029 26018 13003
20 36029 26018 13003
30 36029 06014 25030
40 25030 36029 06014
50 26021 07002 26012
60 26021 07002 26012
70 26021 07002 26012
80 26021 26012 27002
:,'Disclaimér

:The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
-from (1) water level data and (2) the rating curve(s) generated for each hydrometric station, The Environmental Protection
- Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows
.were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
“accepts any liability for the subsequent handling of the data.
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Envirormental Protection Agency

90 26021 26012 27002
95 26021 26012 27002
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Disclaimer

The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was cbtained
from (1) waler level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
Agency and the Office of Pubiic Works used these data, respeclively, to calculate daily mean flows, The daily mean flows
‘were then used by the Environmenta! Pretection Agency to prepare flow duration curves for each statior. Neither body
accepts any liability for the subsequent handling of ke data.
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Ewvironmenta! Protection Agency

Flow Duration Curve {(mm on catchment)

1y Catchunend

Fs)

I.‘rlII|||IIIIIIIIIIIIlIlIIIIIIIIIIIIlllllllﬁ-llllllll

5 10 20 30 40 56 60 0 &0 85
Flow Percentile é'(\
& D
O A
=a= flow using simple average oof?es\o
weer simple average upper cogfidénce

= gimple average lower gpifidence
£ &

o mpy
RO

10 3.216 3.316 3.116
20 3.063 3.185 2.971
30 2.91 3.006 2.814
40 278 2.879 2.681
50 2.676 2774 2.578
60 2.556 2.661 2.451
70 2.406 2.522 2.29
80 2.196 2.321 2.069
90 1.934 2.084 1.784
85 1.772 1.948 1.596
:Disclaimer

‘The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
from (1} water level daia and {2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
‘Agency and the Office of Public Works used these dala, respeclively, to calculate daily mean flows. The daily mean flows
:were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
accepts any liability for the subsequent handling of the data.
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Envimnmental Proteckion Agimoy

BALLYGIRREEN(27_784)
137229,168840 (ING)

River Segment Map

‘ Disclaimer

 The source hydrometric data used 1o estimaie the fiow duration curve ordinates for ungauged catchments was obtained
ifrom {1) water level data and (2} the rafing curve(s) generated for each hydrometric station. The Environmental Protection
‘Agency and the Office of Public Works used these data, respectively, to caicuiate daily mean flows. The daily mean flows
‘were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
.acgepts any iiability for the subseguent handling of the data.
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Fovimninentat Protection Agency

Disclaimer

The source of hydrometric data used to estimate the flow duration curve
ordinates for ungauged catchments was obtained from (1) water level data and
(2) the rating curve(s) generated for each hydrometric station. The
Environmental Protection Agency and the Office of Public Works used these
data, respectively, to calculate daily mean flows. The daily mean flows were
then used by the Environmental Protection Agency to prepare flow duration
curves for each station. Neither body accepts any liability for the subsequent
handling of the data.

The user should familiarise himselffherself with the catchment being studied and
confirm that the ungauged site is in a natural catchment where flows conditions
are suitable for the use of the model.

It is strongly recommended that the user examine the catchment descriptors
contained in the report produced and confirm that the percentages of the various
constituent elements are comparable to a natural catchment.

If the flow in a catchment is not entirely natural, the estlmatlon@ﬁlows using the
model in these catchments could be affected due to: ) &

« existence of local conduit karst within the catch

¢ the selected location itself is on local conduit

¢ regulation of the river flow on the river chagh%? e.g. power station, sluice
gates etc) ) e\

» impacts of abstractions upstream of Egﬁg‘élected location or the impact of
the discharge associated with the@:@%cﬁon into the same/different
catchment; K

+ estimates of flow being sought Ggﬂocatlons effected by storage effects at,
or near, lake outfalls;

o lack of similar catchments wﬁ’n observed flows, ie where catchment
descriptors lie outside the range of available gauging station catchments
(e.g. the catchment area is under 5 km?);

o any other special circumstances that may affect river flows.

Expert judgement will be required to ensure that the estimate of flow is not
unduly affected by any of these influences.

Please note that the model does not provide estimates of flood peaks and,
specifically, should not be used for that purpose.

The EPA has also prepared estimates of DWF and long term 95 percentile flows
which are also presented on the EPA web site. These data are presented at
hitp://mwww.epa.ie/whatwedo/monitoring/water/hydrometrics/data/

The data produced by the model for specific stations should be compared to the
data contained in this file of DWF and long term 95percentile flows.

- Disclaimer

‘The source hydromstric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows
were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
accepls any liability for the subsequent handling of the data.
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Flow Duration Curve for Ung

Envionimental Protection Agency

BALLYGIRREEN(27_784)
137229,168840 (ING)

Nested Catchment Map

O e

Newmarket-on-Fergus
|
’

Disclaimer

The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained
from (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protestion
.Agency and the Office of Public Works used these dala, respectively, fo calculate daily mean flows. The daily mean flows
were then used by the Environmental Protection; Agency to prapare flow duration curves for each station. Neither body
accepls any flability for the subsequent handling of the data.
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Fovisgrimental Protection Agency

Flow Duration Curve (Flow in m3/sec)

0.5

m3fsec

=
Lg%

i

5 w2 3w & 50 & 70 &S 8
Flow Perceniite oﬁ@ﬂ'é\
HNO

a0 53

== Flow (m3/s)

====: Flow (m3/s} upper @ﬁ

vueee Flow (m3/5) lowe idence
RNA

QO\ QY

& 0.335 0.438 0.256
10 0.265 0.334 0.211
20 0.194 0.239 0.157
30 0.144 0.179 0.116
40 0.108 0.135 0.086
50 0.062 0.077 0.049
60 0.047 0.059 0.037
70 0.034 0.045 0.026
80 0.024 0.032 0.018
90 0.015 0.021 0.011
95 0.011 0.017 0.007

E-Disclaimer

' The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtained

“from (1) water level data and (2) the rating curve{s) generated for each hydrometric station. The Environmental Protection :

: Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows
‘were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
. accepts any liabilily for the subsequent handling of the data.
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epc Estimation of Flow Duraliqr_[ :

Envirgnmental Protetion Agency

Area sq km 53

Average Annual Rainfall (61-90) |mm/yr 1022

Stream Length km 25

Drainage Density Channel length (km)/catchment area 0.5
(sgkm}

Slope Percent Slope 29

FARL Index (range 0:1) 1

Poorly Drained

Well Drained &o%® ' 61.7
Alluvmin ﬁ\@é’ 0
Peat J@i\éf 0
Water 4\0.&(:;\0\\‘ 0
Made < 0

\0\ .
00(@\
; Disblaimer

iriThe source hydremetric data used to estimate the flow duration cutve ordinates for ungauged catchments was obtained
from {1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection
‘Agency and the Office of Public Works used these data, respectively, to calcuiate daily mean flows. The daily mean flows
‘were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
“accepts any liability for the subsequent handling of the data.
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Enviranmental Protection Agency

[H High 0
Moderate 23.7
L Low 30.3
ML Moderate/Low 0
NA No Subsoil/Bare Rock 46
LG_RG |LG:Locally important sand-gravel aquifer 0
RG: Regicnally important sand-gravel aquifer
LL Locally important aguifer which is moderately productive only in 04 0
local zones ,\%‘é\
LM_RF  |LM: Locally important aquifer which is generally modega‘te@ 0
productive ég; &
RF: Regionally important fissured bedrock aquifeg® @
PU_PL PU: Poor aquifer which is generally unproducii \‘9 0
PL: Poor aquifer which is generally unpro i¥& except for local
zones &
RKC_RK |Regionally important karstified aquifécpﬁ\g}\ﬁ?nated by conduit flow |100
O
RKD_LK |Regionally imporiant karstified a%@r dominated by diffuse flow |0
O
5 26018 30002 13003
10 26018 30002 13003
20 26018 30002 13003
30 26018 30002 13003
40 26018 30002 13003
50 13003 15010 30002
60 13003 15010 30002
70 13003 15010 30002
80 13003 15010 30002

-Disclaimer

:The source hydrometric data used to estimate the flow duration curve erdinates for ungauged catchments was obtained .
“from (1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Protection |
:Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows
‘were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
-accepts any liability for the subseguent handling of the data.
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:Disclaimer

'The source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtaired
from {1) water level data and (2) the rating curve(s) generated for each hydrometric station. The Environmental Pretection
-Agency and the Ofiice of Public Works used these data, respectively, io calculate daily mean flows. The daily mean flows
‘were then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body

accepts any liabllity for the subsequent handling of the data.

EPA Export 02-12-2014:00:13:32



epo Estimation of Flow Qutza:li.

Envirgnmentai Protection Agency

Fiow Duration Curve (mm on catchment)

mm on catchmeant

0 TITITFfFfgJllrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrririnorida rrorrrry
50 2 30 4 50 6 70 88 9 g
Flow Percentile >

Q
S

.. P
== flow using simiple average § «@
==ax: §iMple average upper e ehce
== simple average ower; idence

p ge lower £opf

[S)
PR

3.186
10 3.202 3.302 3.102
20 3.065 3.157 2973
30 2.937 3.033 2.841
40 2.81 2909 2.711
50 2.569 2.667 2471
60 2448 2.553 2.343
70 2.312 2.428 2.196
80 2.165 2.291 2.039
90 1.96 2.1 1.81
95 1.82 1.996 1.644

: Disclaimer

iThe source hydrometric data used to estimate the flow duration curve ordinates for ungauged catchments was obtalned
ifrom (1} water level data and (2) the rating curve(s} generated for each hydrometric station. The Environmental Protection
' Agency and the Office of Public Works used these data, respectively, to calculate daily mean flows. The daily mean flows
iwere then used by the Environmental Protection Agency to prepare flow duration curves for each station. Neither body
“accepts any liability for the subsequent handling of the data.
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water matters

“ekir Plam *

Full Report for Waterbody Fergus Estuary

Legend

B High P
B Good
.| Moderate
I oo
B

[ vitto be determined

o
RO

River Basin Management Plans (RBMPs) have been bﬁ\l for all River Basin Disfricts in treland in accordance with
the requirements of the Water Framework Directive.?lﬁl aterMaps viewer Is an integral part of the River Basin
Management Plan and provides access to informatiqn(ﬁ individual waterbedy level and at Water Management Unit level
for all the River Basin Districts in [reland. O

The following report provides summary plan ji ation about the selected waterbody (indicated by the pin in the map
above) relating to its status, risks, objectives,-and measures proposed to retain status where this is adequate, or
improve it where necessary. Waterbodies can relate to surface waters (these include rivers, lakes, estuaries [transitional
waters), and coastal waters), or to groundwaters. Other relevant information not included in this report can be viewed
using the WaterMaps viewer, including areas listed in the Register of Protected Areas.

You will find brief notes at the bottom of some of the individual report sheets that will help you in interpreting the
information presented. More detailed information can be obtained in relation to all aspects of the RBMPs at
www.widireland.ie.

Date Reported to Europe:July 2010
Date Report Created 17/11/2014
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“Our Pl

Summary Information:

Water Management Unit: N/A ) |
WaterBody Category: Transitional Waterbody ﬁ%’c}gﬂ ) . I
WaterBody Name: Fergus Estuary L .L
WaterBody Code: IE_SH_060_1100 5
Overall Status: Moderate ;
Overall Objective: Restore 2015 ;
Overall Risk: Not At Risk ;
Heavily Modified: No

Report data based upon final RBMP, 2009-2015.

The information provided above is a summary of the principal findings related 1o the selected waterbody. Further details
and explanation of individual elements of the report are outlined in the following pag$:

S
&
c
G
S
S
S
RO
DEN
Q(g\ &\Q
A
‘\0
\0
000&0

Date Reported to Europe:July 2010
Date Report Created 17/11/2014
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water matters

WaterBody Category:
WaterBody Name:

‘har Plan

Status Report
Water Management Unit:

N/A
Transitional Waterbody

Fergus Estuary

shannon
rver Basm destnel

2

‘ WaterBody Code: IE_SH_060_1100
: Overall Status Result: Moderate
‘ Heavily Modified: No
Status Element Description B Result
Status information
DIN  Dissolved Inorganic Nitragen status -
MRP Molybdate Reactive Phosphorus status
DO Dissolved oxygen as per cent saturation status Maoderate
BOD Biochemical Oxygen Demand (5-days) status \{\é\o&
S
PHY Macroalgae - phytobiomass status O&A‘\ @0
opPP Macroalgae - opportunistic algae status g @S\O N/A
RSL Macroalgae - reduced species list status Q&féb\?& N/A
ANG Angiosperms - Seagrass and Saltmarsh 55&2&;@ N/A
BIN  Benthic Invertebrates status Q&i\\é\& N/A
FIS Fish status &
HYD Hydrology status of > N/A
MOR Morphology status &
SP Specific Pollutant. Status N/A
PAS Overall protected area status At least
good
ES Ecological Status Moderate
cs Chemical Status NfA
SWS Surface Water Status N/A
{ EXT Extrapelated status N/A
; DON Donor water bodies N/A

Date Reported to Europe:July 2010
Date Report Created 17/11/2014
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“cer Prow”
Risk Report 9
Water Management Unit: N/A
WaterBody Category: Transitional Waterbody shannon w

v b dtne) ” ; f
WaterBody Name: Fergus Estuary A ;
WaterBody Code: IE_SH_060_1100
Overall Risk Result: Not At Risk
Heavily Modified: No
Risk Test Description Risk
. Hydrology
THY1 Water balance - Abstraction Not At Risk
Marine Direct Impacts
TMDI1 Dangerous Substances N/A

- TMDIZ OSPAR & N/A

‘ )

TMDI3 UWWT Regs Designations & N/A
)
TMDIO Marine Direct Impacts Overall - Worst Case Gg?o&jo&é\ N/A
i i &

Morphological Risk Sources Q\‘}Q @0\:}\

TM1  Channelisation St N/A
i
TM2  Deposition ' Q& \{,\\o N/A
N
TM3  Coastal Defences <<°‘Q\*\Q’ N/A
o
S

T™M4 Impoundments ,\6\ N/A
TM5a Built Structures - Port Tonnagg N/A
TM5b  Built Structures - Industriai Intakes N/A
TMé  Intensive Landuse N/A
TMO  Morphology Overall - Worst Case N/A
TMO  Overall {MIMAS) Morphological Risk - Worst Case (2008) N/A

Overall Risk
RA Transitional Overall - Worst CaseOverall (MIMAS) Morphological Risk - Nof At Risk

Worst Case (2008)

Point / MD] Worst Case
TPOL Worst case of Point Overall and MDI OveraliQverall (MIMAS) Not At Risk

Morphological Risk - Worst Case (2008}

Point Risk Sources
TP1 WWTPs (2008) Not At Risk
TP2 CSOs Not At Risk
TP3 IPPCs (2008) Not At Risk

Date Reported to Europe:July 2010
Date Report Created 17/11/2014
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G Plow *
TP4  Section 4s {2008) Not At Risk
TP5  WTPs/Mines/Quarries/Landfills N/A

TPO  Owerall Risk from Peint Sources - Worst Case (2008) Not At Risk

Risk

By ‘risk’ we mean the risk that a waterbody will not achieve good ecological or good chemical status/potential al least by
2015. To examine risk the various pressures acting on the waterbody were identified along with any evidence of impact
on water status. Depending on the extent of the pressure and its potential for impact, and the amount of information
available, the risk to the water body was placed in one of four categories: 1a at risk; 1b probably at risk; 2a probably not
at risk; 2b not at risk. Note that '2008" after the risk category means that the risk assessment was revised in 2008. All
other risks were determined as part of an earlier risk assessment in 2005,

You can read more about risk assessment in our "WFD Risk Assessment Update' document in the RBMP document
library, and other documents at www.widireland.ie (Directory 31 Risk Assessments).

Date Reported to Europe:July 2010
Date Report Created 17/11/2014
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T
i Objectives Report !
! Water Management Unit: N/A
: ” shannon ;
i WaterBody Category: Transitional Waterbody hvet agin diskoct i
! = |
{ . E: t
-: WaterBody Name: Fergus Estuary '
: WaterBody Code: 1E_SH_060_1100 !
] Overall Objective: _ E
i
Heavily Modified: No i
- —_— e e _ &
( Objectives Description Result |
i E
§ Extended timescale information i
i !
i E1 Extended timescales due to fime requirements to upgrade WWTP discharges No Status ‘
i ‘
‘i E2 Extended timescales due to delayed recovery of chemical poliution and No Status
| chemical status failures &
: E3 Extended timescales due to winter dissolved nitrogen exceeda\{r\ag& Mo Status
’ S
| E4 Extended timescales due to time requirements for sta\ug r|E§ko\fery No Status
E5 Extended timescales from Northern Ireland Enwrgﬁ’ﬁ’&g‘h% Agency No Status
! EQV Overall extended timescale - combination of(éﬁ\" Qﬁended timescales fields No Status
: O
; Objectives information é}
H & \.
| OB1 Prevent deterioration objective Qo\ \\«\% No Status
i 0B2 Restore at least good status objegﬁie No Status
0B3 Reduce chemical pollution 8 ctive No Status

| OB4 Protected areas objective

0BO Overall objectives

L e e i e e
Extended tlmescales

Extended timescales have been set for certain waters due to technical, economic, environmental or recovery constraints.
Extended timescales are usually of one planning cycle (6 years, to 2G21) but in some cases are two planning cycles (to
2027).

Objectives

In general, we are required to ensure that cur waters achieve af least good status/potential by 2015, and that their status
does not deteriorate. Having identified the status of waters (this is given earlier in this report), the next stage is to set
objeclives for waters. Objectives consider waters that require protection from detericration as weli as waters that require
restoration and the timescales needed for recovery. Four default objectives have been set initially:-

Prevent Deterioration

Restore Good Stalus

Reduce Chemical Poliution

Achieve Protected Areas Objectives

These objectives have been refined based on the measures available to achieve them, the latter's likely effectiveness,
and consideration of cost-effective combinations of measures. Where it is considered necessary extended deadlines
have been set for achieving objectives in 2021 or 2027.

Date Reported to Europe:July 2010
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Measures Report

Water Management Unit: N/A

WaterBody Category: Transitional Waterbody
WaterBody Name: Fergus Estuary
WaterBody Code: IE_SH_060_1100
Heavily Modified: No

shannon
river basi drstrict g‘

BC
BW
BIR
HAB
MAE
EIA
UWT
PPP
NIT
IPC
POI
DIF
PS
MOD
0A
AP

TP1
TP2

(TPS

oTs
SHE
IPR

Measures Description
Total number of basic measures which apply to this waterbody

Directive - Bathing Waters Directive

Directive - Birds Directive

Directive - Habitats Directive

Directive - Major Accidents and Emergencies Directive

Directive - Environmental Impact Assessment Directive

Directive - Urban Waste Water Treatment Directive o& '

Directive - Plant Protection Products Directive

Directive - Nitrates Directive )
Directive - Integrated Pollution Prevention Contrti\@ig?\ ve
Other Stipulated Measure - Control of point s é?‘scharges
Other Stipulated Measure - Control of dlgggg @%rce discharges
Other Stipulated Measure - Control %@F@%\y substances

Other Stipulated Measure - Controls 6gt??)hysical modifications to surface waters Yes
Other Stipulated Measure - Conégﬂ% on other activities impacting on water status  Yes
Other Stipulated Measure - Pfevention or reduction of the impact of accidental Yes

polluticn incidents
WSIP - Agglomerations with treatment plants requiring capital works

WSIP - Agglomerations with treatment plants requiring further investigation prior to Yes

capital works

WSIP - Agglomerations requiring the implementation of actions identified in No
Shelifish PRPs

WSIP - Agglomerations with treatment plants requiring improved operational No
performance

WSIP - Agglomerations requiring investigation of CSOs

WSIP - Agglomerations where exisitng treatment capacity is currently adequate but No

predicted loadings would result in overloading
On-site waste water treatment systems

Shellfish Pollution Reduction Plan
IPPC licences requiring review
Water Pollution Act licences requiring review

Protect high quality waters

Applicable
18
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

No

Yes
No
Yes
No
No

Date Reported to Europe:July 2010
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Measures

Measures are necessary 1o ensure that we meet the objectives set out in the previous page of this report. Many
measures are already provided for in national legislation and must be implemented. Other measures have been recently
introduced or are under preparation. A range of additional potential measures are also being considered but require
further development. Any agreed additional measures can be introduced through the update of Water Management Unit
Action Plans during the implementation process.

You can read more about Basic Measures in 'River Basin Planning Guidance' and in other
documents in our RBMP Document Library at www.widireland.ie.
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n/a - not assessed

Status

By ‘Status’ we mean the condition of the water in the waterbody. It is defined by its chemical status and its ecological

status, whichever is worse. Waters are ranked in one of 5 status classes: High, Good, Moderate, Poor, Bad. However, not

all waterbodies have been monitored, and in such cases the status of a similar nearby waterbody has been used
(extrapolated) to assign status. If this has been done the first line of the status report shows the code of the waterbody

used to extrapolate.

You can read more about status and how it is measured in our RBMP Document Library at

www.widireland.ie (Directory 15 Status).
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