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PREFACE

This Environment Impact Statement (EIS) was prepared fo assess the impact, on
the environment, of the Municipal Sewage Treatment Plant proposed in the Preliminary
Report in "Midleton Sewage Treatment Plant™ prepared and presented by M.C.
O'Sullivan & Co. Ltd., Consulting Engineers in October 1993.

That Preliminary Report, in turn, was prepared to provide a Sewage Treatment
Plant to meet stringent standards set down by Cork County Council in order to
anticipate any possible requirements, which may have been included in the upcoming
{at that time) regulations on Urban Wastewater Treatment. When the Minister for the
Environment published S.I. 419 in December 1994, Cork Harbour was not declared a
"Sensitive" water. Mevertheless, Cork County Council still proposes to produce a fully
denitirified effluent to meet "Sensitive" water standard.

N
&

The Preliminary Report, also, had to de @ the treatment of both municipal
and industrial wastes and, accordingly, pu f (Saf?i proposals for treating both wastes.
Because of the scale and variability of the trial wastes, it was proposed that these
be treated in a separate plant on the samgﬁé&" as the municipal waste.

&§§®
\%
Qz@«

Subsequent to presm;\@tlon of the Preliminary Report, Universal Foods Ple.
decided to treated their 0% waste and so the Council will only construct the municipal
plant. However, this deCision does not affect any of the considerations regarding the
location of the wastewater treatment plant as the effluent from the new industrial
treatment will continue to discharge to the town drainage systemn and must be kept
separate from the municipal wastewater.

This Staternent is presented in two distinct sections. The first section deals with
the reasons for site selection and wastewater treatment method together with a
description of that treatment method. The second section deals with the impacis on the
environment of the construction and operation of the wastewater treatment plam.
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SECTION 1

INTRODULCTION

1.0 HISTORICAL BACEKGROUND

1.1 A Preliminary Report was prepared on Midleton Sewerage Scheme in
March 1972 covering the urban district and adjacent county arsa with the Urban
Council acting as Executive Authority.

1.2 The Report proposed a scheme which contained the following elements:-
(a) Rectification of problems with existing sewers.
) Extension of the sewers to cater for areas cutiside the existing

system. &
&

N
{c) Collection of all the waste water QQO%qe%tic and industrial} to a iow
lift pumphouse at Bailick Roaci??o\o*

$ :
Q&
(d) Discharge of all sewage E\Q\’\z{@%cond pumphouse at Bailynacorra,
from where the sewag%;\@\g@d be pumped for final disposal.
S

Ot
QO\ \\\\%
R
S\O
\0

1.3 Five differe:gb%ptions were proposed in the Report for the disposal of the
sewage as follows:-

{a) Cormnminution plus tidal tanks and discharge at Ballynacorra,

{b) Comminution plus tidat tanks and discharge at Rathcoursey.

{c) Full treatment at Ballynacerra.

{d) Treatment of one third of the pollution load.

{(e) Treatment of domestic efffuent only.

The recommended option was (b) which was tidal tanks phus outfall
at Rathcoursey.

1/1
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i.4 In January 1974 sanction was obtained to prepare Contract Documents
for a Stage | scheme as recommended, but with the modification that as an economy
measure the outfall pipe from the tidal tanks should not be taken as far as Rathcoursey,
but should discharge at Ballynacorra with provision for extension to Rathcoursey in the
future. Tenders for this scheme were invited and received, and the recommendation on
these tenders was submitted to the U.D.C. in April 1975, In the meantime, jand
acquisition and foreshore licenses were negotiated, the former resulting in a public
inquiry following a compulsory purchase order on the tidal tanks site. The
recommended tender for the scheme was not sanctioned at this stage.

1.5 In 1977 a major study of Cork Harbour was undertaken by Cork County
Council, part of which included an extensive dye survey analysis at Rathcoursey Polnt.
As a result of these studies, M.C. O'Sullivan recommended that the tidal tanks be
eliminated from Midleton Sewerage Scheme and the cutfall point now be extended to
Rathcoursey.

1.6  In November 1978 the Minister for the Bnvironment directed that
contract documents be revised to include the Rathcoursey outfall and be submitted to
the Department for approval. However, as a result of thepinterjection of local pressure
groups the Southern Committee of Cork County ngmczl decided to apply for exira
funding to enable a full treatment plant to be prowd§8 and a new foreshore license was
applied for m December 1979, 0\\0«

1.7  In Junme 1981 the i‘fé\a@iﬂﬁ“ for the Environment requested that the whole
scheme for Midleton be re-exa @@ and a new report prepared which would consider

the inciusion of secondary trea{@%nt before disposal.
$)

&

S

1.8 This Report was presented in December 1981 and in it five options for
the disposal of the sewage were discussed as follows:-

(&) Secondary treatment of domestic sewage and a discharge at
Ballynacorra.

(0) Secondary treatment of domestic and indusirial sewage and a
discharge at Ballynacorra.

(©) Discharge of commminuted sewage at Rathcoursey.

(D) Secondary treatment of domestic sewage and a discharge at
Rathcoursey.

{e) Secondary treatment of domestic and industrial effluent and a
discharge at Rathcoursey.

/2
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1.9 The Report recommended option {(¢), discharge of comminuted sewage at
Rathcoursey Point, as the best method of treating the sewage from Midieton town.
Following this the foreshore license was progressed for the Rathcoursey outfall and
discussions took place between the Department of the Environment, the Department of
the Marine and the Department of Fisheries. The result of these discussions was the
addition of a tidal holding tank capable of retaining one hours ultimate flow at the
bottorn of the tide.

1.10  The scheme was then sanctioned and put out for iender in October 1985.

1.11  The scheme was constructed and commissioned in December 1988,

1.12  On the 21st May, 1991 E.C. Directive 91/271/EEC concerning urban
waste water treatment was adopted. Under this directive secondary treatment is the
basic requizement for all waste water discharges from pgpulation equivalents of 2,000
or mote ¢ internal fresh waters and estuaries, and of 1@ (0 or more to coasial waters.

\\\ )
&
This directive requires that the secogdf@\treatmem be provided as follows:-
\5\ N
i) by end of year 2000 f towns having a population eqmvalem
greater than 15,000 (\& N

\
Q
S QO
i) by end of year 28@59\%01' all towns having a population cquwalef}t of
between 10,0 &g%nd 15,0000

111} by end of %ar 2005 for all towns having a popuia.txon equivalent of
between 2,000 and 10,000 where final discharge is to a freshwater
OT an estuary.

Statutory Instrurnent 8.1. 419/1994 gives effect in Irish legislation to the B.C.
Directive 91/271/EEC.

1.13  In accordance with the above, Cork County Council in January 1993
commissioned a new Report which would include secondary ireatment for Midleton
ySewerage Scheme.

1.14  The Counci? further instructed that the new Report be accompanied by an
Environmental Impact Statement in accordance with SI/349/1989 and EC Directive
85/337/EEC.

/3
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2.0 WASTE WATER TREATMENT PLANT - PRELIMINARY REPORT 1953

2.1 In October 1993 M.C. O'Suillivan submitted the Preliminary
Report on the treatment of sewage for Midleton incorporating a secondary
treatment plant. This Report dealt with:-

1. The treatment of both domestic and industrial wastes from the
town of Midleton to secondary standards, with the provision for
nutrient removal and disinfection, if required.

2. An examination of the effects of the discharge of treaied sewage to
the recetving waters.

3. Alterations to existing pumping stations and pipe network relating
to the inclusion of the secondary treatment plant.

2.2 The treatment plant proposed in the Preliminary Report consists of the
treating of incoming sewage to secondary standards by extended aeration using fine
bubble diffused air in aeration basins, followed by seitlement in circular setiling tanks
from which the treated effluent is returned to the existipg cutfall. The report also
proposed facilities for the treatment of sludge inciudig}f digestion tanks, thickening

tanks and dewatering equipment. &
SER
O &
F3S
&P
S
&
N

>
2.3 The Report recammgﬁé&%i the existing outfall at Rathcoursey Point be
retained as a final outfall point ig%}kgﬁ\treated efftuent.

R
G
S

&

S

3.0 ENVIROMNMENTAL IMPACT STATEMENT

3.1 This Report which details the environmental impact study carried out,
presenis an assessment and base line study of the existing natural environment in and
around the site of the proposed treatment plant and outfall pipe with reference to flora
and fauna, water quality, noise and air emissions and other amenity and beneficial uses
of the area.

3.2 The Statement also includes a detailed technical description of the
proposed treatment works including details of design capacity and standards of effluent
discharged at the outfall pipe.

1/4
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3.3 The Sitatement includes an evaluation of the beneficial and adverse
impacts on the existing environment of the construction and subsequent operation of the
proposed treatment works. It also sets out the features that are incorporated in the
design of the plant to mitigate any adverse impact of the proposed development.

4.0 NON TECHMNICAL SUMMARY

4.1 A non technical summary setting out the main content of the E.L.S. is
provided separate from this volume.
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_ &
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6. Dr. Elizabeth Twohig,
Department of Archaeology,
University College Cork.
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6.0 DRAWINGS

6.1 The following drawings accompany this Report.

MIDLETON SEWAGE TREATMENT PLANT - E.1.8,

DRG NO. TITLE

EIST 1/10,560 Location Plan
EIS2 172,500 Layout Plan
EIS3 - Layout Plan of Sewage

Treatment Plant

Bis4 1/250 Elevations of Site showing
Building Profiles

1/6
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SECTION 2

PROJECT DESCRIPTION

1.1 Midleton town is located approximately 18 kilometres east of Cork City
on the north eastern corner of Cork Harbour. 1t is located on the main route between
Cork and Waterford and serves both as a market town to the rural hinterland and as an
industrial base. The town is built adiacent to where the Dungourney River meets the
Crwenacurrra River, and both rivers are tidal as far as the town.

1.2 Downstream of the town, the Owenacurra River flows through mud flats,
through a narrow neck at Bailick and on to the village of Ballynacorra approximately
1.4 kilometres downstream of Midleton. Approximately 2 Xilometres further
downstream from Ballynacorra is the village of Rathcoursey. Upstream of Rathcoursey
the greater part of the estuary consists of mud flats which are exposed ai low tide.

N
58
\\\ )

2.0 EXISTING SEWERAGE SYSTEM;@&?? &
002@\*

2.1 Prior to 1988 the sq@@@i‘rem the town of Midleton was discharged to
both the Owenacurrz and Dunggﬁ 1y Rivers in a multiplicity of ouifails. In the 1988
scheme a new pipe network \z{@;@led comsisting of approximately 13,300 lin.m. of
sewers varying in diameter fem 100 mm. to 900 mm.

S

2.2 The sewage was collected 10 a main pumphouse at Bailick Road where
the domestic and industrial streams were discharged to separate pump wells. From this
pumphouse the effiuent is lifted a short distance and then discharged by gravity io a
second pumping station located at the village of Ballynacorra. At this station the
effiuent receives primary treatment by way of comminution before being pumped o the
head of the pressure outfall line.

2.3 The waste water is then discharged via a holding tank at Rathcoursey to
the East Passage. The tidal holding tank is capable of holding the ultimate flow for a
period of one hour at low tide (2,120 cu.m.).

2/1
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2.4 A comprehensive monitoring programme has been pul in place in order
to analyse the effects of the discharge on the waters of the harbour. A base line
monitoring programume was carried cut for two years, prior to the commencement of
discharge, independently by Cork County Council and An Foras Forbatha.

3.0 PROPOSED SEWAGE TREATMENT

3.1 In the brief associated with the Preliminary Report, it is the intention of
Cork County Council that all effluent of a domestic and industrial nature receives
satisfactory treatment prior to its discharge to the receiving waters.

3.2 All sewage of a domestic nature in the environs of Midleton Town is to
be coliected and conveyed to the proposed treatment work.

3.3 Midleten is also fortunate in having four significant industries within the
environs of the town.
e
9@

Two of these industries are Jocated in é%@;g;cmnffin on the north west of the town
and the wastes from these plants are trea @ private waste water treatment planis.
The treated effivent from these piar@@gdlsuharged to the estuary adjacent to
Ballyannan House. D {\‘3‘

&é’ S

%

<<° \\
Irish Distillers Ltd. 1 % major industry in Midleton. . Irish Distillers Lid. also
has its own private Wasteé\%ier treatrnent plant but it discharges its treated effluent to
the public sewers under-icence. The hydraulic load associated with this industry is

taken into account in the Preliminary Report.,

A fourth major industry, Universal Foods Ltd. also operates in Midleton. At
present preliminary treated effluent from this plant is being discharged info the sewers
and conveyed to the outfall point at Rathcoursey. The Preliminary Report provided the
flexibility to allow the discharge from Universal Foods Ltd. to be treated in the new
treatment works by Cork County Council or alternatively to allow the industrialist to
privately treat the effluent.

272
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The following table shows the design for treating both domestic and industrial
wastes at the proposed treatment plant.

Domestic Industrial Total
Population Equivalent 15,000 23,750 38,750
8.0.D. Load (max.) 900 kg. 1,425 kg. 2,325 kg.
Dry Weather Flow (max.) 4,650 cu.m. 2,500 cu.m. 7,150 cu.m.

3.4  Inthe intervening period since the preparation of the Preliminary Report,
Universal Foods Lid. have now taken a decision to treat their own effluent. Due to the
flexibility of the treatment works design it is now possible to omit the industrial waste
water freatment plant and proceed with the domestic waste waler treatment plant,

Therefore, this Environmental Impact Statement concerns itself only with the
construction of the domestic waste water treatment plant.&

&
N
&
&5
&
‘ N3 90
4.8 LOCATIOM EOA
S

Ot
4.1 The various optﬁ‘ #or the location of the proposed treatment plant are
described in detail in Section 46\58 more generally below.
S

S

42 At the initial stages of preparing the Preliminary Report, when
consideration was being given to the treatment of all the industrial effluent and the
domestic effluent of Midleton in one large plant, a number of locations were looked at.
These were at Bawnard, Loughatalia, Ballynacorra, Bailick and Qarryduff., As the
design of the treatment progressed, the sites at Baliynacorra and Garryduff were
favoured, both on technical and economical grounds,

4.3 Permission was sought from the landowners of both sites to allow access
to personnel for the purposes of surveying the sites and examining them in the
preparation of the Environmental Impact Statement. In the case of the Ballynacorra site
the landowner imposed such unacceptable preconditions that the site was not surveyed,
nor was it pessible for the experts dealing with noise, odours, flora and fauna,
archaeology, etc., to gain access for their investigations.

2/3
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4.4  However, as the design of the treatment process progressed it became
clear that it would not be practical to treat the combined effluent from the town and the
industries in one plant because of the large fluctuation both in flow and B.O.D. and,
therefore, separate pipetines would be required to whichever treatment plant site was
finally chosen.

4.5 At that time it was necessary to separate the treated effluent from the
1.D.L. treatment plant from the waste from Universal Foods Ltd. Therefore if the site
at Ballynacorra was chosen, two new pipelines would have to be laid aleng the Bailick
Road to the pumping station at Ballynacorra, and two separate rising mains from
Ballynacorra to the new treatment plant. During the construction of the sewerage
scheme in 1988 great difficulties were experienced in the laying of the 750 mm. main
along the Bailick Road because of adverse ground conditions resuiting in large
contractual claims. Because of the difficulty in laying two further pipelines parallel to
the existing, it is deemed inadvisable to pursue this option while there is an alternative.

4.6  The site for the proposed treatment plant favoured in the Preliminary
Report is, therefore, Site No. 1 at Garryduff and this E%ap‘ropmentai impact Staiement

is based on locating the plant at that site. ¢
&
S
AN
VS
R
&
5.0 SITE ACCESS RO

R
S
\Q’OQ
5.1 It is proposed & construct a new access road to the sile, from the north
western corner to the rogdhat runs between the by-pass road near Whitegate House
and Ballyannan House asShown on Drg. No. EISZ.

52 Al consiruction traffic and commercial vehicles will be instructed to use
this new road. However, local traffic will at all times have access to Ballyannan Wood
throngh Riversfield Bstate and under the by-pass as pertains at present.

53 1iis not envisaged that access will be made to the site from the Dy-pass
road at any fime.

24
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6.0 EXISTING LAND USE

6.1  The land on which it is proposed to site the new treatment plant is used
for agricultural proposes at present, in recent years mainly as pasture land. The nearest
residence is approximately 100 m. from the northern end of the plant.

7.0 SITE TOPOGRAPHY

7.1 The site slopes gently from 3.5 m.0.D. at the western boundary to 2.5
m.0.D. at the bottom of the by-pass embankment. The road level of the by-pass
adjoining the site is approximately 7.3 m.O.D.

8.0 BRIEF PROCESS DESCRIPTION

8.1  Drawing No. BIS3 shows a layout of the si¢® on a scale of 1:1,000. The
design of the treatment plant is such as to reduce efflg@ﬁt concentrations to a maximim
of 20 mg./1. B.O.D. and 30 mg./1. of suspended soligs as well as removing nutrienis {0
satisfy the recently adopied BE.C. directive g?i&/l/h C.C. concerning urban waste
water. The average percentage removal ofq D expected through the plant is in the
order of 93% for the domestic effluent Q&&taﬂed descriptien of the treatment process
is given in Section 3. A brief desc@\g@n of main elements of the treatment plant is
given hereunder. q
<<° \\
DOMESTIC WASTLWA"}& TREATNIEN
s
9.1  The sewage from the town of Midleton and the village of Ballynacorra
will be pumped to the proposed treatment plant from the existing pumpiog station at

Townparks, and from the proposed subinersible pumping station further south on the
Bailick Road.

Inlet Works

9.2 The inlet works shall comprise:-

a. Fine Screens {5 mm. bar spacing) with mechanical screenings
removal
b. Grit trap with grit removal by means of compressed air.
2/5
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Both these operations will be fully automatic and enclosed within the
machine house. ' :

secondary Treatment

9.3  From the inlet works the sewage will gravitate to an aeration basin where
aeration is achieved by fine bubble diffused air introduced to the sewage from the floor
of the tanks.

9.4 The size of the aeration basin is based on a B.0O.D. loading of 190 mg./l
for 15,000 population equivalent resuiting in a proposed tank volume of approximately
4 800 cu.m.

9.5  The flow through the aeration basin is di¥ided into three streams with
each tank subdivided into four equal parts. The fig&fbseciion of each reactor will be
anoxic to facilitate denitrification in the pr\g@e;@e of carbon provided by the raw
sewage. 4?0\0*

VN
9.6  The biological el in the incoming sewage will be bilo-degraded in the
aeration basin by bacteria con‘%@iﬁed in the mixed liquor suspended solids in the tanks.
& |

S

9.7  From the aeration basin the treated sewage is passed to secondary
sedimentation in final settling tanks. )

Secondary Sedimentation

9.8  Secondary sedimentation of the effluent is carried out in three separate
tanks designed for a surface loading of 22 cu.m./sq.m./day. The supernatent !iguid
from these tanks passes through a measurement weir before being discharged to the
outfall pipe at the north eastern corner of the site.

2/6
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9.9  To ensure a consistent level of mixed liquor suspended solids in the
aeration basin, settled sludge from the secondary settling tanks is recycled via the
anoxic tank at the beginning of each stream.

Slodge Treatment

9.10 A Sludge Managment Strategy is presently being investigated by Cork
County Council for the ceniralised treatment and disposal of studges from various
ireatment plants throughout the county.

9.11 The date of implementation of this sludge management strategy is not vet
knowsn. In the meantime, it is proposed to treat the sludge emanating from this plant on
the site. This proposal will be updated as developments in the sludge management
strategy become available. Therefore, throughout the text references to sludge
treatment in excess of treatment in a picket fence thickener tank will be qualified by "if
required”,

9.12  Sludge will be wasted {rom the aeration basin and pumped to a sludge
thickening tank. This is a circular radial flow tank wigh a continuously rotating gate
type picket fence. The sludge is thickened ig&his tank to a consistency of
approximately 4 % dry solids. N S ‘

£S
&P
SR
. Q&

9.13 If required the slu@%oggll pass from the thickening tank to sludge
digestion tanks which would ha\@@@oretention time of between 10 and 15 days. Air
would be bubbled through ke 1itoé{ge in these tanks, thus giving the sludge further
treatment by thermophilic a%;@%ic digestion, a process which will kill off pathogens,
reduce sludge voluines, argj&'mprove dewatering characteristics,

s

9.14  If required the sludge from the digestion tank would be pumped on to a
dewatering machine where it would be dried fo between 18 and 25% solids. This
dewatering equipment would be housed in the machine house, as would the bin in to
which the dried sludge would be dropped before being transported 1o landfill sites.
Mutrients
_ 0.15 Nitrification and denifrification are achieved in the aeration basin by the
mclusion of an anoxic zone before the aeration process.

Outlet From Works

9.16  From the secondary clarifiers the settled liquid will discharge via a
measurement flume to the existing 750 mm. trunk sewer on the Baijick Road.

277
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SECTION 3

PROCESS DESCRIPTION

DOMESTIC SEWAGE TREATMENT

1.0 GEMERAL

1.1  The brief for this scheme is very specific in terms of the volumes to be
treated and the efffuent standard to be achieved.

1.2 The brief states that all flows up to 6 D.W . F. shall be carried forward o
receive at least primary treatment. All flows up to 3 D.W.F. shall receive full
secondary treatment.

g
&
&
N8
S
1.3 The final effluent standards to&?@&:eved are:
\}\
Q
B.O.D. é~ 20 mg./litre
5.8, Q&Q’Qo 30 mg./litre
Total I*}(O \\% 15 mg./hitre
A :
;\Q
S
&
§

1.4 These standards ate somewhat stricter than those contained in Directive
§1/271/FEC on Urban Wastewater Treatient.

1.5  The projected loads for the Domestic Sewage Treatment Plant were
established in the Preliminary Report as follows:-

Stage 1 10,000 p.e.

Stage 2 5,000 p.e.

Total 15,000 p.e.
31
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1.6  The ultimate design population is under the economic borderline
{> 20,000 p.e.) between two distinet types of treatment:

@ primary sedimentation with anaerobic digestion of the sewage
sludge.

© fall extended aeration treatment with aerobic sludge treatment, if
required.

1.7  Stage 1| population equivalent (10,000) is well below that economic
borderline.

1.8  The plant proposed for Midleton is an extended aeration type plant which
would give full nitrification and denitrification in order to achieve the effluent
standards. Aeration would be by means of diffused air which has the benefit that It is
extremely quiet and reduces aerosols over the aeration sections to virtually nil. The
plant is designed to treat up to 3 DWE with 2 hours retention of a further 3 DWF for
subsequent treatment.

&‘
1.9 The plant is designed to be low in maigitenance and as foolproof as

possible with many early warning alarm systems E}li}\\‘ﬁé‘n. The proposed treatment plant
>

would contain the following elements:- N

S
\O
G
o TInlet Flow IMeters
®  Screepihgstiouse

&

GrisfLob
& ((glﬁ\é\eactors
2 fnentation Tanks
o, SOutlet Flume for Treated Effluent
& Sludge Settling and Thickening Tank
Po  Aerobic Studge Digester (if required)
o Sludge Dewatering House (if required)
@  Machine House
© Control House
o SCADA System
o Metering and Monitoring

2.0 HYDRAULIC LOAD

2.1 The sewage is collected to Pumphouse No. 1 at Bailick Road from where
the sewage will be pumped to the domestic sewage treatment plant. There is a storm
overflow at Bailick Road and it was decided to combine the protection of this overflow
with hydraulic flow balancing to the sewage treatment plant so that only 3 D.W.F. is
pumped to the treatment pla.

372
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2.2 When a rainstorm event occurs, organic matter which has been deposited
on the sewer pipes during dry weather is stripped off and flushed to the outfall. The
polluting effect of this first flush can be much greater than normal dry weather foul
flow. Therefore, the proposed balancing tank at Bailick Road Pumphouse has been
designed to hold this "first flush" and refurn it to the domestic pump sump for discharge
to the treatment plant when the peak of the storm has passed.

2.3 This stormwater balancing tank performs the second funciion of giving
primary sedimentation to stormwater overflows prior to discharge to the receiving
waters. Any overflow is also fine screened fo prevent any possible carry over of
otfenstve matter.

2.4 Therefore, it has been pessible to design the domestic sewage ireatment
plant for a hydraulic load of 3 DWE while avoiding the necessity of duplicating
stormwater balancing a¢ the plant.

N
~<\®
- "
3.0 SCREEMING RN
NS
S &
S
&

3.1 The screening of raw sew f@ﬁic‘eates the quality of sludge and effiuent
produced. I is also one of the areas \@%@ odours may arise in a treatment plant. If is
proposed to house the inlet scr;‘.@"{&r the domestic sewage plant to facilitate the
collection of any odours whi&@\lﬁ\y arise and allow them to be scrubbed before
discharge to the atmosphere. \OOQ\\

S

&

S

3.2  The main reason for cdours in screenings is the irapping of faecal muaiter
with the inorganic screenings. This can be overcome by the washing and baling of
screenings, but quite often not all the faecal matier is removed by the washing and the
baled screenings give rise to foul odours when they are retained too long within the
plant. In addition, such contaminated screenings are unacceptable for disposal on
municipal landfill sites. 1t is necessary to liquidise and wash off the faecal matter prior
to screening.

3.3 Inthe Midleton situation, all the inflows to the proposed sewage
treatment plant are pumped and the pumping action will perform the liguidisation of the
faecal maiter.
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3.4 Fine scrzens (5 mm. bar spacing) are proposed (0 remove the inorganic
matter from the sewage flow. It is proposed that duty and standby screens would be
provided so that no deterioration in the treated effluent or studge could occur in the
event of a breakdown of a screen. The inorganic matter trapped on the screens would
be passed to a top feed launder where the screens would be washed clean of obnoxious
materials and compacted into bales for disposal to landfill.

-

3.5 A system, virtually identical to this, is already in operation at Little
island on the Riverstowrn/Glanmire Sewerage Scheme where the sewage is pumped over
a long distance prior to screening and baling of the screenings. This system has been
successful.

4.0 GRIT REMOVAL

4.1 The removal of grit is very important within the sewage treatment
process and especially in this particular treatment plant because once the grit passes into
the targe tanks associated with sewage treatment, it will seile out, thereby, reducing the
volumes available and giving a medium for the gro@{ﬁl of anaerobic bacteria. In
addition, because of the nature of the sewage ire tn}gé\t plant site in Midleton many of
the interconnecting pipelines between the trex@%@ﬁt elements would be drowned and
settiement of grit in these would have aéveggﬁi@‘hsequences.

N\
R
O &
Q
&
&

4.2  Because of the fa%gp@gat diffused air is proposed in this plant, an aerated
grit trap will be used in place®f the more common mechanical grit trap. An aerated
grit trap gives greater cozﬁ%l over the size of grit removed and therefore over the
amount of organics deposifed.

4.3 The aerated grit trap serves a secondary function as an aerated grease
trap and will aliow for the removal of any grease.

4.4  Grit will be removed from the hoppers in the invert of the grit trap by
means of air 1ifts which will discharge to a grit classifier housed within the screening
house. This grit classifier will remove any remaining organics and return them io the
flow while, at the same timne discharging the grit into a skip which also receives the
compacted screenings. The skip will be within the screening house so that no odours
will escape to the atmosphere without scrubbing.
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4.5 From the grit chamber the sewage will be transported in a drowned
pipeline to & splitter chamber located adjacent to the bio reactors.

5.0 SECONDARY TREATMENT

5.1 The brief for this scheme requires better than the E.C. standards for
B.0O.D. and suspended solids. The effiuent shall also meet the following standards for
nitrogen:

N = 15 mg /liire

5.0 DENITRIFICATION

6.1 Removal of nitrogen by biclogical means is simpler within an activated
sludge system in that ammonia (NH,) in the sewage is progressively converted to nitrite
(NO 5 and nitrate (\IO y so that a fully nitrified effluent jp-discharged at the outlet end
of a pluﬂr flow system By the time the sewage h@zsﬁocen fully nitrified, all the

carbonaceous material will have been oxidised. \\ \\0
'z>
\O
@Qf&
L&

6.2 The bio reactor propgiedor Midleton is designed as a plug flow/stepped
aeration system which will give nitrification/denitrification to the sewage. The
loading rate of the tanks is reduggd to allow an anoxic zone at the inlet to the tanks.

&
S
S

6.3  Denitrification reguires a carbon source for the chemical reactions
necessary to release nitrogen to the atmosphere. This carbon source could be added to
the effluent from the aeration zone as methano! or some other carbon based chemical
with consequent effects on the running costs of the plant. In this plant, it is proposed
that the incoming raw sewage will be used as a carbon source and mixed with 2 high
rate return of fully nitrified mixed liquor from the outlet of the bio reactors (5 D.W.F.).

6.4 This fully nitrified effluent in the form of nitrate would combine with the
raw sewage in the anoxic (oxygen deficient) zone and the bacteria within the zcone
would strip oxygen from the nitraie molecules to release free nitrogen, carbon dioxide
and water. These chemical reactions allow for the release of approzimately 83% of the
total nitrogen from the effluent. This percentage may be varied by increasing or
decreasing the rate of return of the activated sludge.
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7.0 NITRIFICATION

7.1 From the anoxic zone {which comprises 25% of the total of the reactor)
the mixed liguor passes into the first of three distinct stepped aeration zones. The first
aeration zone will boost dissolved oxygen levels to 0.8 mg./litre to assist in the
conversion of the ammonia in the incoming sewage to nitrite. The flow will continue
into the second aerated tank where the dissclved oxygen levels will be boosted to 1.2
mg./litre to assist in the conversion of the nitrite to nitrate. From the second aeration
zone, the sewage will pass finally to the third aeration zone where dissolved oxygen
will be boosted 2 p.p.m. to ensure full nitrification.

7.2 Each of the four zones will have mixers to ensure full mixing if the
diffased air rate is not sufficient to maintain the mixed liquor in suspension. In normal
running conditions, these mixers will not be reguired in three of the four tanks. The
exception is the anoxic zone.

&‘
7.3 The mixed liquor wili discharge over a\@é}fa at the outlet end of the bio
reactor into a channel which in furn dxscr&arm\@m an inverted syphon to the

sedimentation tanks. 4?:;\0«
S
R
S
&£ s
8.0 SLUDGE RETURN \\%
OOQ\\
S

8.1 From the m&é\t channel of the bio reactors, a submersible axial flow
pump will return mized ﬁ'quor at a rate of 4 D.W.F, into a channel which returns the
mixed liguor to the inlet of the bio reactor. This 4 D.W.F. volume will be joined by a
further 1 D.W_F. of retarned, settled, activated shudge from the sedimentation tanks.
These two comprise the recirculation of 5 DVW.F. mentioned above for deniirification.

8.2 By returning 4 D.W.F. of mixed liguor suspended solids directly from
the outiet of the bio reactor to the inlet, the running and capital cost of the plant are
substantially reduced while stil giving full denitrification. The static lift of the liquor is
minimised as the liquor is just pushed through a wall and given minimal additional head
to allow a flow to inlet. The friction losses associated with discharge from the reactor
to the clarifier and back to the reactor are avoided. Similarly, the capital cosi of the
clarifiers is substantially reduced because the hydraulic load to those clarifiers is
reduced by a factor of 2.
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8.0 AERATION

9.1 Aeration of the bio reactor would be by means of fine bubble diffused air
aeration arranged so that any bank of diffusers may be removed from the surface
without removing the tank from service. Conirol of the dissolved oxygen levels would
be by means of sensors mounted just below the surface of the liquor. Because of the
fact that the air is supplied to the sewage at the bottom of the tank, it is best to measure
the D.0. near the surface when the air has been virtually fully absorbed.

$.2  These D.O. meters will maintain fixed levels of dissolved oxygen in each
of the three aerated tanks as mentioned earlier. This will be done by.means of a
SCADA (computer controiled) system which will analyse the D.O. and adjust
pneumatically operated valves feeding the air into each tank. In this way, precise
control of the process is maintained and running costs are minimised.

9.3 The diffused air for the plant will be supplied by air blowers housed in
the machine house adjacent to the screening room. These blowers would be arranged in
such a way that one blower would provide the basic nuggmum air requirements of the
plant and the output from the other blower would bg&aried by means of a frequency
inverter to provide precisely the amount of air ze ¥red to maintain the process at its
optirpum.  This control function would be conﬁ?}i 2d by the SCADA system,

S
Q\J
kS

S
. (\& \,O '
9.4 The. fact that al @ﬁqéﬁanical plant is either submerged or housed with

acoustic hoods lends to the ovg\@ quietness of the plant.
S

&

S

10.0 EXCESS SLUDGE

10.1  In any sewage treatnent system, a large part of the B.0O.D. is removed as
sludge and this has to be disposed of by treatment and dewatering. In an extended
aeration plant, the sludge varies in characteristic from one plant to the next. The
overall sludge age (i.e. 15 days, 25 days, etc.) has a great bearing on the treatability
and dewatering characteristics of the sludge. Therefore, it is very important to be able
to control the sludge age.

10.2  The normal operation in this country for the disposal of excess siudge
from any plant is to allow the shudge to accumulate in the secondary clarifier for a
number of hours {or in a smaller plant, days) and to then waste the sludge over a short
period to the picket fence thickener or other ireatment device. This may cause
problems if the sludge is stored for too long a period in the settling tank in that gases
can carry solids to the surface and cause carry over with the final effluent.
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10.3  In the proposed plant for Midleton, the sludge will be wasted directly
{from the bio reactors, by means of a submersible pump in the outlet channel from the
bio reactor. The excess sludge would be purmped to a studge settling/thickening tank at
a fixed rate over a 24 hour day.

10.4  The rate of wastage would be controiled by means of frequency inverters
on the pumps pumping through a metered rising main. This could be varied by the
SCADA system. In this way the sludge age in the bio reactor may be precisely
controlled, i.e.: ‘

1 Waste 1/15th of the volume of the bio reactors, then sludge age =
15 days.

2. Waste 1/30th of the volume of the bio reactors, then sludge age =
30 days.

10.5 In this way, the siudge treatment and dewatering characteristics may be
optimised.

nd
§

10.6  This method of sludge wasiage }g\@ﬂ%}e added advantage that the hydrmhc

toad on the sludge setiling/thickening tan%ﬁqg“reaﬂy reduced, thereby allowing for a

much smaller tank to be nstalled. @Q@

11.9 SECOMDARY CLAR\H‘%EQ%

11.1 A single standard circular settling tank is proposed for each of the three
strearns of the treatment plant. This shape allows for the utilisation of the simplest form
of the scraping mechanisms and Is therefore most desirable.

11.2  Sludge settled in the secondary clarifiers would be scraped by means of a
bridge mounted scraper which would deposit the setiled sludge into a central siudge
hopper from where the studge could be drawn directly by means of a pipe manifold to
the sludge return pump. This sTudge return pump would be housed in a separate
submersible pumping station and would pump the settled studge on a continuous basis at
a rate of 1 D.W.F. to the mixed liquor return channel.
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11.3 It is proposed to return sludge on a continuous basis so that the retention
time of the sludge within the sedimentation tank is short. This will avoid problems
which could be created by continuing denitrification within the sludge retained in the
sedimentation tank. Denitrification gives rise to nitrogen and carbon dioxide gases
which, as they rise, would carry suspended solids to the surface, thereby restricting
settiement and creating scum.

11.4 The sludge return pumps would be inverter controlled and the return
main will be metered so that the rate of return may be varied to coincide with the
population equivalent of the influent. It should be noted that there is no intention of
wasting excess sludge from the sedimentation tank.

12.0 OUTFALL

12.1  From the secondary clarifiers the settled liquid will discharge to
individeal collecting manholes which would be interconnected and carry the final
effluent to a measuring flume for discharge to the existing @50 mm. outfall sewer on the
Bailick Road and thence to Pumphouse MNo. 2 at Ball\g@qacorra and the final outfall at
Rathcoursey. ‘ \\0\ '

&

\O
&8
NN
L&
SRS 0
12.2  Because of the site'l(@élsﬁhesa outfall manholes will be drowned and the
liquid will be carried in drowngfig@ines to the outlet measuring flume. The level of

this flume is dictated by the outfail’syphon inlet chamber.
S\
S

&

QO

12.3  PFrom the outlet measuring flume the liquid will be carried in a 400 mm.
inverted syphon under the Owenacurra River to discharge to the existing 750 mm.
gravity sewer on the Bailick Road adjacent to the By-Pass Road.

13.0 DISINFECTION

B

13.1  The main concern with regard fo the existing sewage outfall at
Rathcoursey has centred around the question of contamination of the recelving waters
by faecal matter. In general, the monitoring of the receiving waters in the MNorth
Channe! shows very variable results both pre and post discharge. These resulis indicate
no disimprovement in the receiving waters.
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13.2  The introduction of secondary sewage treatment for the domestic efffuent
of Midleton will have the effect of reducing the average faecal coliform counts to
approximately 1.6 x 10°/100 ml. in the effluent. Monitoring of existing extended
aerations plants confirm these counts.

13.3  The collection system for Midleton sewage is being changed to ensure
that all domestic sewage and indeed, discharges from small abattoirs and the mart (if
desired) will be collected and passed through the domestic sewage treatiment plant. This
means that any potential source of faecal pollution in Midieton will pass through the
domestic sewage treatment plant.

13.4  Irish Distillers Ltd. and Universal Feods Lid. are food type indusiries ,
which do not produce faecal bacteria. Therefore the treated effluent from these
industries will not contribute towards the faecal coliform counts in the discharge.

N
y;ﬁ@
13.5 Therefore, if the sole source of @ec%?pollution in the Morth Channel
area is due to Midleton Sewerage Scheme, e“éﬁ}e existing situation where thers i
neither improvement nor deterioration in i c\;@ ity of the receiving waters, would be
greatly improved by the reduction (>9Q%5>\3n fazcal coliforms being discharged. IF
Midleton Sewerage Scherne were the gblgédource of faecal coliforms contributing to the
North Channel, then this reductiggeq®1is own will have the effect of converting the
North Channel waters fromé’@@%itional" under the Shellsan ¢lassification (o

"Approved”. S
S

&

QO

13.6 It is reiterated that disinfection is not necessary. However, it is proposed
to install a facility whereby disinfection can be incorporated in the schieme at a later
date if desired.

13.7  There are many methods of disinfection, the more common being:

B Chlorination (Chlorine or Hypo-Chlorite)

& Peroxyacetic Acid (PAA Addition, e.g. Oximaster)

2 Ozone Addition

2 Excess Lime Addition (e.g. Clarifiow)

@ Uliraviolet Radiation

2 Microfiliration (e.g. EXX Flow, Memcor, Stalk, or Crossiiow
Microfiltration)

B Enhanced Settlement (WETS, Nalfloc, Co-polymer Flocculation

Systems)
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13.8  All the 2bove methods have been under investigation by the National
Rivers Authority in Great Britain and only Ultra Violet disinfection has been passed for
longterm use. In addition, a number of potentially hazardous by-products have been
identified with regard to some of the other methods such as chlorination, while the
remaining methods have been found to be very expensive. Therefore, provision is
made in a drowned channel upstream of the final outlet measuring flume for the
instatlation of ultraviolet lamps (if required).

13.9 I disinfection is required then it should be U.Y. Disinfection. However,
it is not recommended that these U.V. lamps be installed as:

B It has not been shown that the existing discharge has caused
bacterial deterioration.

2 The futare discharge will have greatly reduced faecal coliforms
concentrations.
3 The running costs associated with U.V. disinfection would be

approximately IR£34,000/anmum at ultimate development for a
facility which is not necessary.

14.0 SLUDGE 5TREAM
5
14.1 The disposal of thesﬁ%&«ﬁe generated in any sewage treatment plant has
become the largest and most Eéb%@‘f intensive element of that plant. In addition, the
introduction of new restrictionswith regard to sea disposal, disposal to agricuitural land
and (possibly in the near fut@%) with regard to disposal to saniiary landfill has created
requirements for a better gg%lity of treated sludge. This plant is designed to meet those
needs.

142 There ate a nmnber of options for the final disposal of the siudge
generated within the domestic Sewage Treatment Plant at Midleton and these are:

o Transport and treatment in accordance with the recommendations
of the proposed sludge management stralegy.

2 Transpozt to the proposed City Main Drainage Treatment Plant.
o Recycling to the horticultuzal land surrounding Midleton.
2 Disposal to sanitary landfili.
2 Injection into land.
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14.3  The most beneficial of these disposal methods would be recycling of the
sewage sludge to agricultural land but to do this, the sludge must receive some form of
treatment such as:

@ Mesophilic anaerobic digestion.
& Thermophilic aerobic digestion.
D Lime stabilisation.

€ Long term storage.

2 Heat treatment.

o Composting.

14.4  Most of these methods of sludge treatment are not economical in the
context of 2 small sewage treatment plant such as Midleton and Cork County Council
intend to look at the economics of providing a central treatment facility for sewage
sludge. Indeed, it appears likely that the advent of the new Cork City Main Sewage
Treatment Plant could provide such a centralised siudge izﬁ%%tment facility. However, it
is proposed to provide sludge treatment In Midleton @i% this may be deleted at a later
date if events dictate. N

S
&8
O
é’%@é

14.5 The fact that the s@éﬁf&é treatment proposed is Extended Aeration means
that anaerobic digestion is noﬁoq*}sible. Therefore, thermophilic aerobic digestion
would be recommended for th’i\& ant in order to:

&

o  reduce the ¢ftal amount of solids to be disposed of

o to improve the dewatering characteristics of the sludge.

14.6 In addition, the thermophilic aerobic digestion process will kill off
pathogens within the sludge so that the cake would be avajlable immediately for use as a
fertiliser on horticuimral or other farmiands, thus minimising the sludge storage on site.

147 The volume of sludge to be disposed of following thermophilic aerobic
digestion would be approximately 2 tonnes per day (reduced from 4.5 tonnes per day of
undigested sludge) and this reduction alone would have a very large impact on the cost
of sludge disposal.

3/12

EPA Export 25-07-2013:23:49:19



14.8  The sludge from the digesters would be dewatered either by means of a
filter belt press or centrifuge housed adjacent to the screening nhouse sO that the odours
frorn both rooms could be extracted and scrubbed before being discharged to the air.

15,0 MACHINE HOUSE

15.1 The machine house proposed will house the following elements of the
treatment plant:

€ Screening and grit removal.
@ Shudge dewatering.
D Alr blowers.
D Standby generation,
2 - Main control panet,
® Store/wotrkshop area. &
"
o Alr extraction. \\§
SEE
F3S
&S
N @\f}
N

. o {\é‘ . . .
15.2 The first two of thes;gé’{@hen{s (i.e. screening/grit removal and sludge

dewatering) have been d1scussed<<83§1@

S
P
S

S
S &
16,0 AIR BLOWERS ©
16.1 The proposal is to use diffused air as a main treatment vehicle for the
sewage. To do this the air blowers, which will service:
®  the bio reaciors
®  the grii trap
o the sludge digesters
5 the pneumatic valving
st be housed indoors and it is proposed that these blowers would be ingialled in a
special room within the machine house. The air blowers will be complete with acoustic
hoods to reduce the noise level from the air blowers to an acceptable level within the

house. In addition, the blower room will be s0 designed that noise levels outside the
room would be reduced to domestic level.
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17.0 STANDRY GENERATOR

17.1 A standby diesel generator is considered necessary for this scheme 10
ensure that any breakdown of the main power supply will not affect the plant. This
standby generation would have the added advantage that it would enable the operater 10
minimise power costs on the plant by means of using the diesel standby generafor
during times of maximum demand, thereby reducing the total E.5.B. bill.

17.2  The generator would be housed in the same building as the air blowers
and would also have an acoustic hood to reduce noise levels. In addition, the generator
room would be sound insulated in the same way as the blower room. It is proposed that
power from the standby diesel generaiors would be brought by means of underground
duct adjacenti to the rising mains to the two pumping stations at Bailick Road to ensure
that power is also maintained at these stations in the event of mains power failure.

18.0 AIR EXTRACTION

&‘
N\
18.1 It has already been noted that the only I@éﬂons where odours could arise

within the proposed sewage treatment plant are: O\N\\\;Qp
<O

2 atthe scre@:&g(%nd grit yemoval stage
A
o at ﬂy\\gg@ge dewatering stage
N
N \\q . )
o %?O@\xe picket fence thickener
Y
S\
S
(g}“\ at the aerobic digesters (if installed)
§

18.2 1t is proposed to collect the air from these four elements by forece
ventilation and to draw them through a peat odour scrubbing bed. The ventilation
machinery would be located in the roof space of the machine house with the peat bed
adjacent to the house.
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19.0 STORE/WORKSHOY

19.1  Finally, a large storage area would be incorporated in the machine house
to accommodate the necessary tools for the maintenance of the sewerage scheme such
as:

2 fractoy

o speclalised trailers

©®  lawnmower

©  high pressure drain cieaner
>  small tools

»  workshop

19.2  In this way it is proposed that all the mechanical elements of the
treatment plant is kept in one location.

20.0 CONTROL HOUSE
5

70,1 Control of the complete Domestic Sewage Treatment Plant will be by
means of a SCADA (Supervisory Control Ar@\\m Acquisition) system which will
effectively run the entire plant. This systgﬁg?ﬂl be capable of feeding information
back to remote outstations such as Town Meers office, etc. The sysiem will ensurs
that the Supervisors have full info;mas@?g\@o%x the plant at all stages, including flows and
influent and effluent monitoring. &@C’ N
N
$ \\'\\Q

<

20.2 To this endgﬁ‘\ is propesed that multipie stream continuous monitoring
stations for C.O.D., D.¢,, pH, phosphorous and nitrogen be insialled on the inlet and
outlet to the treatment plant with continuous feedback to the SCADA system. In
addition, it is proposed that flow metering be installed on all intermediate pipelines
within the sewage treaiment plant to ensure the optimum amonnt of information 18
available on the performance of the plart.

71,0 ADMINISTRATION BUILDING

21.1 It is expected that the Council will mainizin an "open door” attitude with
regard to visitors to the treatment plant to ensure that any public disquiet about the plent
would be allayed. Therefore, it is proposed that reception and lecture facilities should
be provided within the control house to allow for groups of visitors.

3/15

EPA Export 25-07-2013:23:49:19



212 in addition, the new Freedom of Information Legislation will probably
require the Council to be able to provide casual visiiors with full details of operation of
the plant. It is felt that this purpose would be best served in a building remote from the
remainder of the plant to ensure the safety of the visitors and to reduce interference i
the running of the plant.

213 The control building will provide all the domestic facilities (canteen,
W .C.'s, showers, etc.) required by the cperatives and by the visitors to the sewerage
scheme.

21.4  Finally, the control house has been located in such a situation as to
ensure that all visitors to the sewage treatment plant {whether casual or business) would
have to pass through the conirol building before gaining acecess.

22.0 MANNING ‘
&
&° .
22.1 At present, Midleton Sewera%@\{%ﬁ%em@ is maintained by a single
operator who looks after the operation of th%%\omain pumphouses, the funar penstock
at the tidal holding tank as well as the sg¥ #r submersible pumping stations and the
sewage collection pipe network. Thi%é%g*ls performing his duties to a high standard
. . X S @Q
and is fully occupied by these dutieg o

S

S
. \5\
. 00055\\ . . s L
22.2  The propoSed Domestic Sewage Treatment Plant is highly sophisticated
and will require a separate, technically quelified operative for its supervision. This
operative would be required to understand the basic operating parameters of the plant
and the effects of variation of these operating parameters. In addition, he would be
required to be able to operate the SCADA system.

223 Inp addition, the introduction of the Plant and siteworks associated with
the Sewage Treatment will require the services of a general operative fo mainiain the
site.

72 4  Two additional employees will be required by the Council when the
Sewage Treatment Plant is construcied. It is vital that these employees, and particutarly
the technical employee, should be available at an early date during the construction.

3716
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23.0 OUTFALL

23.1 The discharge from the domestic sewage treatment plant will be to the
existing 750 mm. trunk sewer on the Bailick Road from where it will discharge to
Pumphouse No. 2 at Ballynacorra. The treated effluent will be pumped to the existing
outfall at Rathcoursey which was identified in the 1981 report as the optimum outfall
and verified by the study carried out by Irish Hydrodata Ltd. which is described in
Section 6.
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 BECTION 4

TREATMENT SITE OPTIONS

1.0 CGENERAL

1.1 The brief for the Preliminary Report stated that:

"The various options for dealing with the industrial ioads shall be
examined. These options are for the industries to treat their
effluents either fully or partially prior to discharging independently
or to the public sewers. The industrial load to be carried forward
for treatment in the municipal treatment works will obviously
depend on the option adopted”.

&‘

: N
1.2 The foregoing brief obviously foresawoa\r@o basic scenariog for sewage
treatment in Midleton: O\K\\y S
<O

o Combined treatment of inciug\ gl‘%nd domestic sewage in a single

plant. O

& §®

3 Separate treatment oF Shestic and industrial sewage in separate

plants. QéQ\?\ '

&
@5‘&
s

1.3 The existing sewage collection sysiem in Midleton has a major bearing
on the siting of a Sewage Treatment Plant depending on the scenaric adopted.
Therefore, it is important to understand the coliection systeim.

2.0 EXISTING COLLECTION SYSTEM

2.1 The sewage in Midleton is collected in two separate spinal sewers
(municipal and industrial). The municipal sewer was laid in 1987 and collects all the
domestic sewage to a domestic pump sump at Bailick Road Pumphouse No. 1 (Towns
Park).
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29 The industrial sewer was laid at various stages from 1955 onwards and in
1087/'88 was collected to the industrial sump of the new sewage pumphouse at Bailick
Road. This sewer coliects the efffuent from Universal Foods Lid. in the north and Irish
Distillers Lidl. in the. middle of the town as weli as a small amount of domestic sewage
en route.

23 Prom the Bailick Road Pumphouse (No. 1) the sewage is pumped to a
common gravity sewer which carries it southwards along the Bailick Road to a second
major pumphouse at Ballynacorra. The gravity sewer collects domestic sewage from St.
Mary's Road, Bailick Road and Bailynacorra along its toute.

2.4 The combined sewage is comminuted at Ballynacorra Pumphouse and
pumped to a holding tank and outfall at Rathcoursey Point 4.6 km. away.

3.0 BITES ‘
0&
¢
& o
3.1  The existing collection system a@é‘v@\ several options for locating th

- ) . .
Sewage Treatment Plant depending on wh@@ég@combmed or separate treatment 18
&

required. Basically these options are: (O §
. 0(\ é‘\
> Separate treatment at Madleton.
@ Separate or combin 't tment at Ballynacorra.
o Combined treatméfgég\‘t Bawnard.
Y
S\
&
S

3.2 Two possible Sewage Treatment Plant sites were identified at each
location as follows:-

Site 1 - Reechers land, Garryduff at the by-pass road.
Site 2 - Rear of Chadwicks at Bailick Road.
Site 3 - Navratil/O'Brien lands at Ballynacorra Estuary.
Site 4 - Navratil/O'Brien lands at the main road in Ballynacorza.
Site 5 - Woods lands, Ballynacorra West at Bawnard Roads.
Site 6 - Cronin land, Bawnard West.
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33 The location of these sites is given on Drawing No. BIS1 accompanying
this report.

34  Detailed contour surveys were carried out on four of the six sites with the
permission of the landowners. Permission to survey Site Nos. 3 and 4 was refused by
the landowner who set down unacceptable pre-conditions for access. These pre-
conditions related to planning and compensation to which the County Council could not
agree. The second landowner indicated that he would follow his neighbours lead.

4.0 SITENO. 1

4.1 This site is a 7.2 hectare field immediately adjacent to the new Midleton
By-Pass Road. The field is relatively flat and general ground levels are approximately
4 m. below the by-pass road level. Access 0 this site would be via & new private road
running from Ballyapnan Road to the site.

&
¢
& .
4.2 The attraction of this site, other gsm@s relative remoteness, is the fact
that Midleton By-Pass would form a natura wfier to the development of the town,

The nearest house is approximately 100 @QO tn the site on the other side of the By-

Pass. ROA
O &
S
S
S
55
5.0 SITENO.2 S
s

5.1 Site No. 2 is situated on reclaimed land to the south of Chadwicks
Builders Providers and to the west of Bailick Road. This site is not particularly
attractive because of its proximity io both Bailick Road and to a residential area. In
addition, the siie is exiremely restricted for space and farther land reclamation would be
required if industrial efffuent treatment iz to be carried out on this site. This site is not
considered further because of its size and location.

a/3
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6.0 SITENO. 3

6.1 This site is situated on the boundary of two farms in the townlands of
Baliynacorra and Loughatalia. The site is on the shore of Ballynacorra Estuary and is
the most secluded of all the sites considered and is remote from human habitation. The
natural gas pipeline from Midleton to Cork passes through the site. In additicn, sewage
from the site would have to be pumped to outfall. The seclusion of the site is an
attractive aspect.

7.0 BITENO. 4

7.1 This site is also on the boundary of Ballynacorra and Loughatalia
Townlands bui is situated at the side of the main road to Whitegate virtually in the
village of Ballynacorra. The siting of a Treatment Plant at this location would aliow for
reconnection to the existing outfall without pumping.

7.2 However, development of the site woul@\g}ltail the acquisition of one
existing building and it would also be adjacent o a &&sing estate. ‘The site is highly
visible and steeply sloping so that a large amogh ¢f preparatory excavation would be
required. Experience from the 1987/°88 sgﬁgﬁ‘aoge scheme indicates the presence of
large amounts of limestone rock which wgp Shake the site works very expensive. For

these reasons this site was not considere riher.
L
SN
QQ\ \\'\\Q
R
\O
S
8.0 SITE MO.5 &
s

8.1 Site No. 5 is located to the east of the Whitegate Road adjacent {o
Rawnard Cross Roads. The site is sloping 1o the south and is ideal for a sewage
treatment plant. However, it is overlooked by a Jarge amount of low density housing 1
Scarriff. Development of this site would not entail crossing the natural gas main, but
would entail additional purping to outfall.

4/4
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9.0 SITENOG.S

9.1 This site is located immediately to the west of Site No. 5 in the townland
of Bawnard and is bounded to the north by two Matural Gas AGI's (Above Ground
Installation). In this case the site is sloping to the north and again, is ideal for
development as a sewage treatment plant. There are, however, 4 no. dwellings
adjacent to this site and also the effluent from this site would reguire pumping to
outfall. This site is the more attractive of the two sites ai Bawnard.

10.0 TREATMENT

10,1 Wastes

10.2  The pollution loads emanating from industrial and domestic sources may
be broken down into two groupings;

@ Those emanating from human and animal sources.
@ Those emanating from other sources.
&
10.3  The wastes originating in animal sourdes and which therefore contain
large numbers of faecal coliforms are:- o\“\\\«é\
AN

. &
Domestic Sewize)

Meadow B SLid.
Nordic @ Stores.
MidjgtomsMart.
&
Abiitigirs.
\6\0
&

S
10.4  The wastes which do not give rise to fagcal coliforms are from:-

Universal Foods Lid.
Irish Distillers Lid.

10.5 BRoth Meadow Meats and Nordic Cold Stores have their own treaiment
systems discharging o an independent outfall and do not wish to combine with a
municipal sewerage treatment plant. Indeed, Meadow Meats Ltd. have recently applied
for planning permission to construct a tertiary treatment {Constructed Wetlands) stage
to their effluent treatment plant.

4/5
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1.6 Universal Foods Lid. have now decided to treat their own effluent which
will then discharge to the industrial sewer in the town drainage system. Ultimately the
treated effluent from Irish Distillers Ltd. and Universal Foods Lid. will flow to the
Railick Road Pumphouse and discharge at Rathcoursey.

10.7 Irish Distiller Ltd. have their own treatment plant and discharge to the
foul sewer system under licence. This will discharge to Rathcoursey as described
above.

10.8 The remaining sources of industrial effluent are quite small and can
easily be accommodated in a domestic effluent type treatment plant. In addition, the
rernaining sources of faecal coliform contamination are relatively small and can also be
accommodated in a domestic effluent type treatment plant.

11.0 SITE SELECTION

11.1  The Preliminary Reporl examined varwu%‘éptmns for treating domestic
and industrial effluent. Because of the variability of e of the industrial efffuents, that
of Universal Foods Lid., being considered foréﬁog@?nem, it was decided thatl separate
domestic and industrial treatment plants Woug?%e;\required.

SN
N
O &
&
S
11.2  Wiih the advent ofO{ 2i§ersal Foods Lid. providing their own treatment,
it is now possible to confine the%ro@@tment to a domestic type plant.
S\
#
.

11.3 The flexibility which was included in the Preliminary Report for dealing
separately with domestic and industrial effiuenis is desirable and will be retained by
Cork County Council.

11.4  The separate treatment of the domestic and any future mdustrial effluents
would mean that Sites Nos. 5 and 6 at Bawnard are not economically viable options
becanse of the cost of carrying separate waste streams to these sites from Midleton. It
could cost up to IR£2 million in additional capital costs to carry separate sewage
streams to Bawnard. There would also be associated running costs.

11.5 This leaves the choice of sewage treatment site location between
Midieton and Ballynacorra.
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11.6 The existing sewer between Bailick Road Pumphouse No. 1 and
Rallynacorra Pumphouse carries, not only the raw sewage from Universal Foods and
Midleton Town, but also the treated effluent from Irish Distillers Lid. {and in the future
Universal Foods) as well as infiliration and storm water. I is necessary therefore to
collect the municipal sewage from the Bailick Road, St. Mary's Road and Ballynacorra
from this sewer to discharge separately to & new treatment plant.

11.7 The comparative costs of collecting the Municipal Sewage from the
Bailick Road and Ballynacorra area and discharging it to Ballynacorra or to Midleton
have been computed and it is found to be cheaper io pump the Ballynacorra sewage
back to a Treatment Plant site at Midleton.

11.8  For this reason, Site No. 1 at Garryduff has been selected as the optirum
site for the treatment of sewage in Midleton. This site also allows for the efftuent from
Universal Foods to be discharged separately to the site, thereby freeing the existing
industrial sewer from Universal Foods for stormwater only.

@‘0 |
&
12.0 TREATHVENT METHODS §\« ?}&\
& Q)S\O
Standards \OQ é\\ '
é\§
. \(\\&’\\

s
12.1  The standards lafﬁoﬁwn by Cork County Council for the effluent from
the sewage treatment plant are as follows:-

r.OQ
Parameter Councll Standard E.C. Standard
(O1/271ERC
B.O.D.S 20 25 (70% - 90%)
5.5, 30 35 (50%)
Total Nitrogen (M) 15 15

The above figures are given in mg./li. and percentage reduction where relevant.
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12,2  In order to achieve these standards, biological sewage treatment 18
required. This treatment may be either aerobic or anaerobic {(septic tank) but the latter
method is suitable only for small scale plants. There are two basic methods of aerobic
biological treatment:

2 Fixed Media (percolating filters, etc.).

o Suspended Media (activated sludge).

12.3  There are, of course, a large number of variations of these basic
treatment methods. These methods may be regarded as medium to high technology
methods. There are also low technology methods of biological treatment, such as broad
irrigation or its derivative, "Constructed Wetlands”. The differences in the various
methods may be summarised under the following headings:

Capital Costs
Rurning Costs
Land Requirements
Process Control

e 6 8 w

&
&
Constructed Wetlands o\“\\\L@

AN
S
>
12.4  The concept of treatmgi\%éﬁ%%eton Sewage by means of "Constructed

A

Wetlands” was given much pubiici&éig@id}eion in the early part of 1993.
R
Q6\$\§
S . . . .
12.5 This iow techng@gy treatment is very aitractive from the point of view of

low capital and running cogs.
P g cogth.

12.6 However, investigations in Northern Ireland, the United States and
Austria show that this method of treatment, when applied to large agglomerations, is
suitable only as an extra polishing phase after secondary treatment.

Fixed Media Treatment

12.7 Fixed media treatment covers a large number of methods such as
standard percolating filters, high rate bio filters, rotating bio reactors, eic. In general,
the percolating filters or RBC are peifectly adequate for the treatment of domestic
sewage. However, the capital cost is high and for this reason activated sladge
treatments are normally cheaper for larger plants. Fixed Media plants can also give rise
to low level odour and fly nuisance.
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12.8  For high strength industrial effluents High Rate Bio Filters are an
extremely effective method of reducing B.O.D. strength for secondary treatment.
However, these bio towers require continuous food matter 1o maintain the bacteria
which perform the reduction.

Activated Sludge Treatment

12.9  As with fixed media biological treatment there are many variations of
activated sludge (or suspended media) treatment, ranging from high rate (adsorption) t¢
extended aeration (oxidation) methods. All these methods rely on the same micro-
organisms but at different stages of activity. The technoiogy for both the process apd
the control of the process have been developed to a very high degree thereby allowing
virtually guaranieed results from the activated sludge system. These methods also
possess the benefit of minimal risk of odour and other nuisance.

13.0 DOMESTIC SEWAGE TREATMENT &
@é

13.1  The treatment method proposed \for e domestic effluent of Midleton
sewage consists of an extended aeration treatm@h%@ant incorporating full carbonaceous
oxidation, nitrification and denitrification. 7 &

SN
N
NS
G
. NP . . . . .

13.2  The aeration metBo é\r(}posed is diffused air which, while being more
expensive in tefms of capital coggRgives cheaper running costs than surface aerators and
allows for more precise co%&éi of the process. In addition diffused air reduces both

io-

noise and aercsols from thetbio-reactors to an absolute minimurn.
O

13.3  Finally it is proposed to maintain a completely aerobic treatment plant
(avoiding primary sedimentation) in order to minimise any possible sources of odour.
Any sources of odour which do exist, i.e. screening, grit removal and sludge
dewatering, will be housed and the air abstracted and scrubbed before emission.

4/9
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- SECTION 5

THE EXISTING ENYIRONMENT

1.0 GENERAL

1.1 The proposed location for the Sewage Treatment Plant is discussed in
Section 2 and Section 4. The effect of siting the plant at that location on the existing
environment can be discussed under the headings:

(z) Disposal Works Site and Surrounding Areas

(by Outfall

(¢} Receiving Waters

&‘
N
2.0 DISPOSAL WORKS SITE &°

S

SEO

&\

2.1 The proposed site is at Gaz:g}@z%@adjacent to the Midleton by-pass road.
&
NS
N

o Q
2.2 The site is presgatly used as farmland and the by-pass road forms a
natural barrier which cuts o{\fg&%e site from the urban area.
oS

2.3 Visnal, odour, noise, ecological and archeological impacts on the site and
the land surrounding it are dealt with Iater in this report, and it can generally be stated
the location of the plant at Garryduff will have little impact on it's immediate
enviroument.

3.0 OUTFALL

3.1 It is proposed to use the existing outfall at Rathcoursey to discharge the
treated effluent from the new plant. This can only have a beneficial effect on the area
irmmediately surrounding the outfall pipe.

5/1
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4,0 RECEIVIMNG WATERS

4.1 Before discussing the receiving waters, it is necessary to consider a
number of standards, both European and Irish, which relate to the quality of the water
into which the sewage for Midleton is discharged.

4.2 These standards deal with shellfish waters, salmonid waters and bathing
walers.

5.0 SHELLFISH 3TANDARDS

5.1 The Council of the European Communities has adopted a number of
directives in relation to shellfish waters.

&
& -

5.2 Council Directive 79/923/EEC og‘\ﬁi\ ality required of shellfish waters
sets out the acceptable standards in the %&ﬁlg}&oto this directive for guideline and

mandatory values for various parameters. @Q@&

5.3 The parameter {@%‘ting to bacterial contamination is the faecal coliform
count per 100 ml. and the gdideline set limit for shellfish flesh and intervalvular tiguid
is 300 faecal coliform/1@8'ml. It is interesting to note that there is no mandatory set
value for faecal coliform in the directive.

5.4 Legislation to implemnent the E.C. Directive of 1979 was not enacied by
the Irish Government.

5.5 In 1992 the Council of the Buropean Communities adopted Directive
91/492/EEC laying down the health conditions for the production and ihe placement on
the market of live bivalve molluscs. This Directive respects the former 2.C. Directive
79/923/EEC but supersedes the faecal coliform set limit and proposes new requirsimes
for faecal coliform levels in shellfish flesh taken from production areas. These new
requirements for faecal coliform in live bivalve moliusc flesh are set out in Table 1
below.
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Table 1: Requirements for Live Bivalve Molluscs in Accordance with E.C. Directive
91/492/REC in relation to Faecal Coliform in Shelifish Flesh.

f.c./100 gr. Compliance Further

of Flesh of Samples Treatment
Immediate Human <300 100% < 300 Not Required
Consumption
Human Consumption 300 - 6,000 90% < 6,000 Purification
After Treatment after Relaying

Human Consumption 6,000 - 60,000 100% < 60,000 Relaying for

After Treatment Long Period,
Intensive
Purification
5.6 Before consumption, treated molluscs must have faccal coliform levels in

fiesh less than 300/100 grams.

5.7

a)

b)

c)

@\°&
&

In Chapter 1 of the Annex to E.O@,;&\rective 91/452/BEC, product
areas for shellfish are categorised as 'followszo @6\0

SN
Molluscs can be colleci\@d%&@direct human consumption if the
faecal coliform level 1&&%@% than 3007100 grams of flesh.
N

Bivalve moiluscs?%@ﬁ be collected and placed on the market for
human consumpion after treatment in a purification centre, after
relaying, prefided that the faecal coliform level is less than
6,000/10(?0%%ams of fiesh in 0% of samples taken. After
purification, all the requirements set ou in (a) above must be met.

T fascal coliform counis exceed 6,000/100 grams, then bivalve
molluscs can be collecied and placed on the market only after
relaying over a long peried (at least 1wo months) or after intensive
purification so as to meet the requirements uider (2) gbove. Live
nivalve molluses from these areas must not exceed 2 faescal
coliform coun: of 60,000/100 grams of moliusc flesh before

purification.
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6.0 SHELLSAN CLASSIFICATION SYSTEM

6.1 E.C. Directive 79/923/BEC and E.C. Directive 91/492/EEC both refer
to faccal coliform concenirations in the shellfish flesh or intervalvalar liquid of the
mollusc. The Department of the Marine have adopted the Shellsan Classification
Systern and this relates directly to the faecal coliform concentration in the coastal waters
in which the shellfish live. The Department of the Marine Sheltsan Category
Classification is set out below in Table 2. This system classifies shellfish water into
three categories as follows:-

Approved, i.e. ne further purification necessary.

Conditional, l.e. purification necessary by relaying in uncontaminated sea
water,

Restricted, i.e. pressure cooking essential.

Table 2: Shelisan Category Limits.

Geometric Mean of Faecal Compliance Classification
Coliform/ 100 m. of Water f.c./106 ml.
R4
<14 and 80% < 46 & Approved
S
> 14 <140 and 00 %L 450 Conditional
S
& _
> 140 o1 rnore than {\Q@\ > 450 Restiricted
g
&

\' » > - - )
Svhereas the Shelisan Classification is a standard
adopted by the Depagﬁ@nt of the Marine, it is not a mandatory standard.

S\
d

&

&

NOTE: It should be noted gk

7.0 SALMONID WATERE

7.1 78/659/BEC and 81 293/1988 set oul the standards applicable to salmonid
waters, some of the relevant standards for which are as follows:-

Parameter Undt of Measurament Stamdard
D.O. mg./1t. G, 50% = 9
pH 608
Suspended Solids mg./H. = 25
BOD mg. /1t =5
Nitrites mg./1t. NO, < 0.05
Mon-Ionized Amonia mg./li. N, = 0.02
Total Amonium mg./it. N, = 1
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3.0 BATHING WATERS

8.1 The Council for the Furopean Commuinities has adopted E.C. Directive
76/160/EEC concerning the quality of bathing water. Statutory Instrument S.L. Mo, 84
of 1988 gave effect to Council Directive 76/160/EEC and is entitled "European
Communities (Quality of Bathing Water/Regulations) 1983,

872  The E.C. Directive sets out sixteen parameters by which bathing water
must be characterised. The micro-biological parameters set limits for total coliform,
faecal coliform, faeca) sireptococci, salmonelia and entsroviruses. The guideline and
mandatory values for total coliforms are 500 and 10,000/100 mi. respectively. The
guideline and mandatory values for faecal coliform are 100 and 2,000 faecal
coliform/100 ml. respectively. The minimum sampling frequency for ihese coliform
bacteria is fortnightly.

8.3 The B.C. Directive mandatory and guideline values apply only to waters
which have been designated by Mational Government. The regulations of 1988 (5.1.
No. 84 of 1988) designated bathing areas in the first schgdule of this docurent. In the
second schedule, the set limits for parameters are givelt and the most relevant of these

are:- NS
£5°
2) Total Coliform QQ«Q@\* 5,000/100 mi.
N (80% compliance)
X & 3
A
b)  Faecal Coliform (S & 1,000/100 ml.
VSR -
R (80% compliance)
<
c) Fagcal Streptgg%cci 300/100 ml.
(X (95% compliance)
d) Salmonella O/13t.
&) Enteroviruses 0 PEU/O .
y pi 6109
g) Dissolved Oxygen = 70% < 120% of

3/5
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9,0 BLUE FLAG STAMDARDS FOR BEACHES

9.1 The European Blue Flag for Beaches is awarded annuatly and is only
valid for one year. Blue Fiag beaches must conform, during the previous bathing
season (mid-May 10 end-August), with at least 80% of results within guideline Hmits
and at least 95% within E.C. mandatory levels. To be eligible for the Blue Flag, a
bathing beach has to fulfil all mandatory requirements and, in addition, to fulfil a
number of guideline criteria {G).

92  Inrelation to water guality, the following criteria are set out:-

i Compliance with the B.C. Bathing Water Directive and regional or
national legislation governing water quality of beach and any
inflows. '

2. At least fortnightly sampling results of total coliform and fascal

coliform for the previous year bathing season with at least 80% of
results falling within E.C. Bathing Water Directive guideline
values (G) and 95% of results falling within E.C. Bathing Water
Directive imperative values (I}.

&‘

3. No industrial or sewage discharge affe\{\(éa‘.\ﬁg the beach/ bathing
area. &
Q\\\‘@’*\
Q) : :
4. Local and regional emerge@%ﬁ@‘bians to cope with pollution
accidents. QSQ@\?
o, €
P&
&
RO
)
o L

9.3 The guality of b\z@}%ng water is governed by E.C. Directives and National
Regulations. Beaches, whifh are required to comply with Blue Flag standards, are
assessed on an apnual bagi’(s), based on water quality sampling for the previous year, as
well as compliance with additional standards relating to inter-tidal sediment, education
and information, beach area management and safety.

9.4  The requirements relating to bathing water standards in respect of E.C.
Directives, national limit values and Blue Flag standards for bacterial counts are set out
below in tabular form.

516

EPA Export 25-07-2013:23:49:20



Irish Bathing Water Standards (1992

Parameter Unit E.C. Directive® MNational "Blue Flag"”
T6/160/EEC Limit Standards
Values
Total Coliform /100 ml. 10,000 (O < 5,000 500
500 {G)
Faecal Coliform /3100 ml. 2,000 (D < 1,060 100
100 (G)
Salmonella {1 1it. 04{G) 0 0
EBnteroviruses PHU/IO L. 0@ 0 0
Faecal f100 mi. 100 (D) < 300 160
Strepiococei
*Iy  E.C. Mandatory Limits.
(G) E.C. Guideline Values. . &
0®®
S
O
&
10.0 GENERAL COMPENT Q@\\éy\
5
KO

10.1  The waters of the Nﬁ&\ﬁ\ Channel, East Passage and Owenacurra Estuary
are not recognised bathing wategs. Nevertheless, it is important that the receiving
waters should be compared toSthe standards set out above. Similarly, although the
Owenacurra and Dungourngs "Rivers are not designated salmonid rivers, in accordance
with the First Schedule & 51293, 1988, Natural Bavironment Comnsultants, in their
report on the existing environment, refer to runs of sea trout, grilse and salmon and
these should also be protected as much as possible. The main marine life activity in the
area is the harvesting of oysters in the North Channel. In the last number of vears,
there has been much controversy abeut the quality of the waters in the Morth Channel
with respect to bacterial counts, in particular, faecal coliform counts and the following
discussion concentrates on this particular parameter fo set the current background levels
against which the effivent from the propose treatment plant is to be discharged.
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11.0 MONITORING OF RECEIVING WATERS

1.1 When sanction was given to construct Midleton Sewerage Scheme as it
now exists, with its discharge of comminuted sewage at Rathcoursey Point, it was
decided to monitor the receiving waiers before and after the discharge was construcied
in order to ascertain its effects, if any, on the marine life.

11.2 Sampling began in September, 1985 by the Department of the Marine
and in October, 1986 by An Foras Forbartha, the sampling of the laifer body being
taken over by the E.R.U. in September, 1988 and now by the Environmental Protection
Agency (EPA).

11.3 The samples have been analysed and the results documented and
statistically analysed by the B.P.A.

&
¢
11.4 Sampling was carried out at twe&@%@?\z\wions, the locations of which are

S\

shown on plan at the end of this section. & s
&

N\
S
@00@\*
£s’
N
SO
11.5 The work done bﬁg&% £ 7. A. was the more comprehensive, the sampling
regime for which was as folloyd:-
N
a) Sampling @5s carried out at the twelve locations on one day for

gach month of the year.

s)] At Stations 8, 9 and 10 (over the oyster beds), 6 no. to 14 no.
samples per station were taken on gach ron.

c) Sampling Point 11 was the sampling of oyster flesh generally taken
from the beds owned by Aflantic Shelifish Lid. and this generally
comprised randomly selected samples of 36 oysters each month.

d) At all other stations, only 2 no. samples/mornth were taken.

&) Samples of the sewage {rom Midleton were also taken from the
holding tank at Rathcoursey.
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11.6  In their Annual Report, submitted in March, 1996, the E.P. A. compared
the condition of the waters at the sampling points most relevant to the harvesting of
oysters over the years from September, 1985 to April, 1995 in Table 2 which is
reproduced at the end of this section.

11.7 The period from September through to April was chosen for two
reasons:-

1. That is the traditional period when native oysters are marketed for
human consumption.

Z. That is the time of the year which has the shortest periods of
sunlight (and hence least bacterial mortality due to ultra vielet

rays).

11.8 Before going into any comiment on the resogits, it is worth putting them

into context in respect of the various standards already\{\gﬂ%ntionad.
N

Q
Sy
AN
RS

11.9  The most stringent i,go‘tﬁ@*@lue Fiag Standard of 100 fc./10G0 mi.
Examination of the column (in Tagﬁ;ﬁ showing the median counts for each station
shows that the median value:- QO{\:@Q
N
St
i) Exceeded the limit in 1986/1987.

ii Fell below(ft%oe limit at four stations in 1987/1988,
iii) Exceeded the limit in 1988/1985.

) Fell below the limit in one station in 1989/1990.
V) Fell below the limit at four stations in 1992/1993.

vi} Exceeded the Hmit at all stations in the intervening yeass.

11.10 However, both the national limit value of 1,000/100 ml. and the H.E.C.
mandatory level of 2,000/100 mi. were not exceeded by the median value at any station
in any year.
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11.11 The B.E.C. Directives on shellfish do not set standards for the waters i
which the shelifish are harvested, but the Shellsan Classification System used by the
epartment of the Marine does and, although this is not a legally binding standard,
nevertheless it is interesting to note how these waters have complied with the standard
since samples were first taken in 1985/1986. Table 3 of the E.P.A. Report shows a
variation in the geometric mean of the samples taken over the oyster beds from 1986 to
1994, from a low of 25 in 1987 te a high of 205 in 1991 for samples taken by the
Department of the Marine and Table 4 of the same Report shows a variation from a low
of 16 in 1988 to a high of 347 in 1991 for samples taken by the Department of ihe
Marine and the E.P. A. between March and November in the years 1988 to 1995.
(Tables 2,3 and 4 are reproduced at the end of this section.)

11.12 It should be noted that the vast majority of the samples were taken at the
surface of the waters rather than at depths which would have been more indicative of
the environment in which the oysters lve.

11.13 For instance, in 1991, at the three stations gyer the oyster beds, out of a
total of 422 samples taken, only 15 were taken at depthsz\v’arying from 1 m. to 8 m., the
remainder were surface samples and, since then, \a\il g’ﬁﬁples were surface samples. . -

N S

N
S
&
Q&
S
. X . . .
11.14 Although 15 is tooﬁ@ﬂi a number from which to draw statistical
conclusions, nevertheless, it is 5&?3\(& examining these results and comparing them to
their corresponding surface samplés.
s _
S

S
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11.15 The samples at depth were taken at each of three stations and the results
are as follows. (Depths at which samples were taken are shown in parenthesis):-

Tuly August Sept. Dec.
fc/100 ml fe/100mi  fe/100ml /100 ml fc/100 ml
Station 8
Sample at Depth 0 0 : 5 175 0
{6m.) {6.5m.) (& m.) {6 m.) (5.5 m.)
Corresponding 30 195 5,400 260 160
Surface Sample
Station 9
Sample at Depth 0 5 45 0 0
(4.4 m.) (2.8 m.) {4 m.> (4.5 m.)
Corresponding 45 20 20 30 15
Surface Sample
Station 10
Sample at Depth 20 25 0 0 140
(1m.) (3.5m.) (2m.) & (3 m.) (4 m.)
&
N
Corresponding 35 35 30 &S 15 10
Surface Sample o\“\ox@
&N
,QO . \(0"
S
QRS
These results can beﬁer compared in the following table:-
NS
Lt
0’0
\5\ Mo, of - Median Geometric  Arithmetic
00055\\ Samoples Mean Mean
fc/100ml. fc/100ml.  fc/100ml.
Samples Taken at Depth 15 0 5 28

Total Samples at stations
8,910, for July, 153 50 43 198
August, Septernber, December

Total Sammples for Year 140 208 135 383
{Station &)

Total Sampies for Year 140 90 69 210
{Station 10)
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11.16 From the very limited data available, it would appear that the waters at
the depths at which the oysters feed have much lower counts of faecal coliforms than
the overlying surface waters. (There are two exceptions o this).

11.17 Considering again the results of the analysis of the samples taken from
the North Channel, Table A below has been produced from Table 2 of the E.P.A.
Report. The median values which fluctuate from year to year can be generally
clagsified as follows:-

1986/1987 ' Relow Average
1987/1988 Low
1688/1989 Above Average
1989/1990 RBelow Averagé
159071991 High
1991/1992 High
1992/1993 Low
Tapble A: Median Values of Faecal Coliforms/100 ml. Taken from B.P.A.
Results.
Location '85-'87 °87-'88 '88-'89% '8S-'90 éxé%--'m 'g1-'92 "62-'83  Arith.
59 Av,
C§i§?§5 of
\ i
,Qog?@é‘ Medians
. &
Station 8 144 116 %@%é* 168 440 320 88 222
&
O
Station 8 158 48 O&f@m 168 270 260 100 170
<
R
Station 8 186 s\a& 180 104 250 170 90 153
&
Station 10 116 & 80 190 g8 238 183 40 135
Station 12 144 63 400 168 293 4db 240 250

11.18 Based on data from the same report, Table B was produced as shown
below. This gives an indication of the range of the results, the maximum values of
which vary greatly from year to year with no particular pattern.

SN2
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Table B: Maximum Values of Faecal Coliforms/100 ml. Taken from E.FP.A.
Resulis.

Year '85-'87 '87-'88 '88-'8¢ '8%-'S0 '90-'91 'g1-'92 '$2-'893

Station 8 8,120 550 4,490 2,880 870  2,02% 2,000

Station 8 1.4Q0 1,008 6,750 2,952 1,100 5,400 780

Station 9 900 575 7,380 2,448 820 770 810

Station 10 550 408 8,120 1,800 2,437 1,020 820

Station 12 648 204 1,825 2,952 7,385 3,000 1,280

11.19 The Hydrographic Survey and Numerical Modelling, carried out by Irish
Hydrodata as pari of ihis EIS shows pictorially, in the coloured charis at the back of
their Report, the effect of a sewage outfall at Rathcoursey Point on the waters of the
North Channel. These show the greatest effect to be at higl water for a spring tide and,
to a lesser extent, high water on a neap tide at which tigies the bacterial count could be
similar at Rathcoursey and over the oyster beds. AdR11 other stages of the tides, the
charts show a marked decrease in the coiiform@\\gé% from Rathcoursey westwazds.

KO .
11.20 However, the abg .@a‘oles for the years 1990/1991 and 1991/1992

g ; . O - :
indicate a high bacterial count <§(§:9Q‘ﬁ stages of the tides as only approximaiely 12.5% of
the samples were taken at the\@arious stations within one hour of high water.

S

11.21 This prompied an examination of the data for these years which might
indicate other sources of contamination.

11.22 As part of the sampling regime, iwo samples were taken per day ai
Belvelly Bridge on the extreme western end of the Morth Channel. The following table
shows the resulis of these samples for the years 1991 and 1992 and compares them (o
the samples taken at Rathcoursey Point on the same days.
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Table C: Median Vahies of Faecal Coliforms/100 mi. for Rathcoursey Point

and Belvelly Bridge in 1991 and 1992.

Jan. Feb. Mar. Apr, May Juns  July Aug. Sept. Oct, MNov, Dec.

Rathcoursey 483 870 844 &0 78 193 301 442 1,300 380 80
1991

Betvelly 6,375 3,750 12,229 17,000 770 1,068 1,375 455 165 742 1,640 4,005
1981

Rathcoursey 203 291 243 45 108 30 180 88 115 50 210 1,250
1992

Belvally 3,153 610 2,945 438 400 780 508 1,350 2,980 1,545 2,300 7,550
1992

11.23 This table shows that on only two occasions in the 24 months did the
faecal coliform count at Rathcoursey exceed that of Belvelly, i.e, September and
October, 1991. In most other cases, the counts at Belve@}ly greatly exceed those for

RN\

Rathcoursey. &

)
S
SEO
A
S
>
11.24 It is worth noting that Q&?\g\‘st March, 1991, the highest level of faecal
coliform was recorded at Beivellyéﬁ“r@ge at 21,807/100 mi. On the same day, the
highest level recorded at Rathcogfgg%\ﬁ’oim was 765. On that same day, the levels of
faecal contamination in oysterQ%@?\h were recorded at 83.3, 119.3 and 131.3 which
were the highest recorded ova{éhe two years, 1991 and 1992 (median for the year 1661

was 17 per gram). Q<§\

11.25 In contrast to the above, on 24th April, 1991, a high level of 20,500/ 100
ml. was recorded at Belvelly Bridge. No saruple was taken at Rathcoursey and the
three sampies taken from the oyster flesh showed faecal coliform counts of 0, 0.7 and
1.3 per gram.

11.26 In 1992, the highest level recorded at Belvelly was 14,000/100 ml. in
December, on which day the figure for Rathconrsey Point was also high at 2,000/100
ml. The levels recorded in the oyster flesh for the same day were 68.7, 7.3 and 23.3
respectively (median for year = 11 per gram).
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11.27 Samples taken at the by-pass bridge at the top of the Owenacurra IEstuary
also show high levels of faecal contamination, 1,000,000/100 ml. in August, 1991 and
18,000/100 ml. in January, 1992. The counts occur despite the fact that discharge of
domestic effluent has been eliminated from the river.

11.28 The outfall from the Meadow Meats Treatment Plant is located in the
Owenacurra Bstuary opposite Green Point. Samples taken by Irish Hydrodata, in the
course of their survey of the water over this outfall, showed faecal coliform counts in
the four samples taken of 2,400, 46,000, 2,400 and 4,600/100 mi.

11.29 It is likely that all of these potential pollution sources, as well as
rainwater run-off from farmland, contribute to the coliform counts in the samples
gathered by the Department of the Marine and the E.P.A. in the past number of years.

11.30 In May, 1992, the discharge regime from the Midleton holding tank was
altered to discharge on an ouigoing tide only. The figuges in Table 2 for 199271993
would at first glance seem to indicate a major 1mpr%@ment as a result of this as the
median figures for that period are the lowest Qg the seven periods monitored by the

E.P.A. 4?\0*

& \
QQ\’\é*\’

11.31 Furthermore, ba \@\?1 the samples taken in 1992 before May
and after May, there is a defin\& decrease in the counts after May when the

discharge regime was altered. \
S

&

S

11.32 However, the results for December, 1992 are a contradiction to the
above as can be seen from the following:-

Geometric Mean Geometric Mean
for Year for December
Rathcoursey Point 106 1,000
Station 8 72 187
Station © 77 259
Stafion 10 48 323
Station 12 185 343
Belvelly Bridge 1,081 3,924

11.33 The figures for December, 1992 are more like those for the period
September, 1990 to April, 1991 which was a period of high faecal coliform counts,
rather than the latter half of 1992 which generally had low coliform counts.
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There are two interesting observations which could be made on this:-

a}

b)

in December, 1992, the faecal coliform counts appear to increase
from east to west in the North Channel as one moves further away
from Rathcoursey Foint.

The samples taken from the sewage before discharge at
Rathcoursey show less than average coliform counts in samples
taken both by E.P.A. and Cork Couniy Council, in spite of the
relatively high counts in the receiving waters.

11.34 A further point worthy of note is that the improvement in the waters
around the oyster beds (as suggested by the 1992 figures) is not reflected in a
corresponding improvement in the oyster flesh, as can be seen from the following table
of highest values recorded at Rathcoursey, Belvelly, the flesh of the oysters and the
holding tank at Rathcoursey.

able D:  Highest Values Recorded Each Month for 1991 and 1992.

Jan. Feb. Mar. Apr. May June  July Aug. Sept. Ocl Nov.  Dec.
Rathcoursey 480 970 765 80 B0 210, 500 508 2,025 376 80
g1 é\o
S ;
- '3\

Belvelly 9,000 3,750 21,807 20,500 1,450 1,@0?} 200 360 275 3,235 1,880 4,005
91 4?@5\

RS

N
Oyster Flesh* 12 80.7 131.3 1.3 i@%é\\l@ 28.7 207 O 3.87 3.47 22
. F &
91 R\

& N
S
Hoiding Tank 570 30 16 209 14 42 110 150 52 282 130 2
. & 6 5 & & 6 6 8 6 N 5 6
g1 x10 x10 *10 xlé x10 x10° . x10 x10 X190 X110 x10 x10
2 _
(\J

Rathcoursey 240 328 320° 80 170 60 330 125 180 80 325 2,000
'g2
Belvelly 5400 720 3,080 850 500 1,500 915 1,800 3,800 1,750 2,950 14,000
‘oz
Ovyster Flesh* 12 433 483  81.3 7.3 1.3 1.3 12 52.7 10 21.3 887
92
Molding Tank 94 5 29 8 8.5 5.5 45 15 19 1 3 5
92 «10°  x10°  x10° w10 x10% x10% x10® x10° xi10® x10° x10® x10°
Heolding Tank - 2.5 0.5 1.3 1.5 3.95 18 3.4 4 1.7 0.16  0.41
92 <10°  x10°  x10°  x10®  x10®  x10% x10%  x10° x30®  x10%  x10°
{Cork Co.
Council)

*Faecal coliforms per gram of oyster flesh.
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11.35 There does not seem to be any definite pattern to the results at the
various stations. It can be said, however, that the highest contamination of oyster flesh
in 1991 coincides with the highest recorded faecal coliform level at Belvelly and the
lowest recorded contamination in oyster flesh in 1991 coincided with the lowest faecal
coliform count at Belvelly. On both of these occasions, the counts at Rathcoursey were
slightly higher than the median. By comparison, in 1992, the highest recorded count in
oyster flesh was 81.3 in April, when the figures for both Belvelly and Rathcoursey were
relatively low and the iowest count for oyster flesh coincided with the lowest count for
Rathcoursey and a count at Belvelly slightly below the median. The second highest
faccal coliform count in oyster flesh in 1992 at 68.7 in December coincided with an
extremely high count at Belvelly and a very high count at Rathcoursey.

11.36 In general, there does not seem to be sufficient data to draw definite
conclusions as to the causes for the coliform counts both in the waters surrounding the
oyster beds and in the oyster flesh itself, nor is it sufficiently shown that the discharge
of sewage onh an ebb tide only has a largely beneficial effect. Indeed, Irish Hydrodata
in their Report state that the tidal release does not alter the bacterial concentrations at
the sampling locations to any significant extent, which mirrors the conciusion to the
Harbour Pollution Report of 1977,

&
58
12.0 PRESENT PROPOSAL S
AN
QS
Nl

12.1  With due regazd to all tlg@%béve, it is difficult to assess the impact of the
present proposal for the treatment&f?ﬁ‘iélemn sewage on the receiving waters. It is
predicted by the designers that 09‘5\@\ die-off in faecal coliforms will occur through the
treatment plant. This can on%p‘?\l\ave a positive effect on the waters of the North
Channel, but to what extent rerdains to be seen.

S

12.2  The capacity of the receiving waters to accept the treated effluent from
the proposed Midleton Sewage Treatiment Plant is dealt with in more detail in the nexi
section.
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TABLE 2

Results of sampling carried out by the Department of the Marine and An Foras Forbartha/Environmental Rese:
Unit/Environmental Protection Agency during the pericd September to April at locaticns dn the Morth Channel area of (
Harbour (see Fig. 1). Values exceeding conditional category raquirements of Shelisan scheme are underlined.

DEPARTHMENT OF THE MARIME AN FORAS FORBARTHA/ENVIRONMENTAL RESEARCH UNIT

September 1985 - April 1986

Faecial coliorms per (UU ml water
Station Number of —e—o—wemoome s e e
Samples  Range Median grgater than

460

& 29 5-2900 190 4.5 Ho data
10 28 6800 T3S 7T
12 29 10-630 110 6.9
September 1986 - April 1987
. raeca.l coiviormg per Ul ml water TEecal coliTorms per jud mi water
Station Number of - Station Number of -— b s b e
Samples  Range Median % greater than Samplies  Range Median % grgater than
450
\f&‘ :
6 15 301200 160 26.7 5 3 y§§ 62-6120 144 22,2
10 13 0-900¢  THZ .7 B 71O 6-1400 T8 7.8
12 16 13-220 98 0 g ,§§‘ 2-900 JBS 4.7
10 O\é 0 18-650 116 4.3
12 P9 10-646 144 22.2
T
D A
N
O &
September 1 §°Apri1 1588
NG
Faecal colitorms per (UU ml N3 FHecarl colitorms per JTUU @l water
Station Number of - - ——— ——wjfigft Lation Numb@r Of  =mmemers s e o e e
Samples  Range Madian 4 greateg§%han Samples  Range Median % greater than
‘ dsgg; - 460
&)
6 17 14-900 71 5,9 6 g 106-550 115 25.0
B 14 1-1000 88 4.3 a8 26™ 0-1008 48 38
10 16 0-1000 73 TS 5 - 267 6-575 a3 1.7
12 17 11~800 115 1.8 10 24% 6-409 80 4]
. 12 4% 0204 63 G
TOETA GHTY Tor March and Aprii 1988,
September 1588 - April 1989
taecal colitorns per 10U ml water Fagcal colitorms per [UU ml water
Station Number of — Station Number of —— ,
Samples  Range Median A grgatar than Samples Range Madian A g:g%ter than
460 4
6 23 25-1500 250 30,4 & 15 20-4490 284 43,8
a 10% . 20-500 93 N 8 100 0-675¢ T84 8.0
10 25 35-200 270 4.0 9 102 0-7380 190 5.6
12 26 10-1300 152 11.5 10 163 0-6120 14U 0.4
‘ T 12 16 10-1825  AUT ey

*Pata Ohiy Tor rebruary-Aprit 1983 pericd,

continved over
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TABLE 2 (Continued)

Results of sampling carried out by the Department

Unit/Environmental Protection Agency during the peried September te April at
?ecategory requirements of Shellsan scheme are urderlined.

Harbour (see Fig. 1). Yalues exceeding conditiona

DEPARTMENT OF THE MARINE

and Aa Foras Forbartha/Envirommantal Reses
lecaticns in the North Channel area of

of the Marine

ENVIRONMENTAL RESEARCH UNIT/ENVIROMMENTAL PROTECTION AGE

September 1989 - April 1990

FTAEca) colitorms per 10U mi walter

Station Number of ——wme—mmeeme———- Station Number of ---- -—
Samples  Range Madian Z greater than Samples Range Median Z gzggter than
460
6 24 24-1030 168 16.7 6 6™ 144-2880 166 16.7
2! 21 40-1285 5B 19,0 8 36 16-2952 T68 25.0
10 22 24-1400 110 pri g 9 g-2448 TOX 3.8
12 24 15-696 126 2.5 10 §1 4.1800 96 7.7
: 12 7 16-2952 168 28.6
FOREA ON 1y Tor UCLoher~uecember LTS
September 1990 - April 1991
Faecal ¢oiiforms per 10U ml water '\}glfaecal colitorms per TUU mil walsar
Station Number of o - Station Number @t i e e o e
Samples  Range Median 7 greater than SampPes  Range Median Z greater than
460 Y¥'$ 460-
S
e
5 21 60-960 220 14.3 5 F.& 13 8-970 440 46,2
8 20 8-1125 Zi3 750 Q9 p-1300 270 15.6
10 19 30-650° 18U 0.5 & 9 0-820_ 75U 175
12 20 35-810 175 15.0 %oﬁ?% a0 0-2437 238 )
é}@$ 14 20-1365 293 28,5
S
S
RN
O
Sefgg{%er 18971 - April 1992
N
FRECAT colitorms per JUU ml water FASCA T coltorms per 10U mi waler
Station Number of ——-- e e = Station Number of --- $ ——
Samples  Range HMedian A grgater than Samples Range Median pA gggater than
4
Y6 22 0-2000 220 22.7 & 15 10-2025 320 20.0
2 22 46-1420 298 2.3 8 95 0-5400 26U N
10 19 G-630 EE T5.8 9 96 0-770 170 T2.5
12 23 0-1400 18U 14 10 96 0-1020 183 3.5
12 15 55-3000 &4 6.7
September 1992 - April 1833
FEecal coTvrorms per [UU mi water FREEAT colirorms per WU ml waler
Station Numbey OF ——wwere— oo o e e Statien MNumber of ~=————ww e -
Samples  Range HMedian % greater than Samples  Range Median Z greg‘ce&r‘ than
46
5 15 0-300 50 0 6 16 0-2006 a8 25.0
g 15 0-640 82 13.3 8 36 0-780 100 5.3
10 12 9-3606 56 4] g 96 0-610 30 3.1
12 16 74560 62 0 10 g6 0820 40 7.3
i2 15 101260 240 18.8

|
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TABLE 2 (Continued)

Results of sampling carrisd cut by the Department of the Marine and the Envirenmental Protection Agency during the
September to April at lccations in the North Charne} arsa of Cork Harbour (see Fig. 1). Values exceeding condit
category requirements of Shellisan scheme are underlined.

DEPARTMENT OF THE MARINE ENVIRONMENTAL PROTECTION AGENCY

September 1993 - April 1394

Fascal coliTerms per [UU mi water FEECa T colitorms per TUU mi water
Statton Humber of ——wmerreee e e Station HNumber OF e cme oo e e i e
Samplies  Range Median % grezater than Samples  Range Madian % gzegter than
450 5
5 7 20-520 48 14.3 & 16 30-10000 245 37.5
g & 18~410 108 T 8 96 0-10000 250 I3
10 3 56-5650 348 33.3 9 96 ©10-3000 2 T3
12 g 21-1720 T40 333 10 96 0-10000 200 3.3
. " 12 16 10-4000 540 50,0
Septemper 1994 - April 1395
Fagcal cofitorms per JOU ml waler é\" Fadcal colitorms per 10U ml water
Station Number of Station Numbgflof —ww- r e
Samples  Range Median % greater than Sarples  Range Median % greater than
460 NS 5
PN
¢ ~\\$ 16 10-2000 320 12.5
Qo\ N 96 0-10000 230 N}
- Data not available & 56 0-1200  1HS 750
© Go 95 0-1500 173 250
&2 15 70-860 550 5.3
ol
OIS
S\O
#
&
QO
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TABLE 3

Results of sampling carriad ocut by the Department of the Marine at four locations in the years 19856-1934. Values exczed

cenditional category requiremsnts of Shellsan sc

heme arg underlined.

Humber Feecal colitorms per VU mil water
Lecation Year of = mmmem——mee— —— - o e P e e R e
Samples Range Median Ceometric Mean Arithmetic Mean % greater than 460
Station B 1386 40 01200 94 93 245 17.5
(Off Rathcoursey 1887 A 14~500 94 37 149 I H
Point) 1988 25 6-2100 210 165 381 24.0
1989 4z 4-1600 104 B 1713 7T
1990 40 30-1030 178 178 266 20.0
1991 26 §-2000 220 185 347 23T
1992 28 8-850 65 TR 136 I%
1993 1 7EEE 0-300 48 37 69 o)
1954 o 29520 84 87 137 10.0
Station 8 1586 - - - - - -
(East end of 1987 = 1-104 32 25 44 "]
oyster beds) 1988 11%% (0-3600 147 52 246 18.2
1989 33 0-500 60 41 91 3.0
1980 39 0-1285 180 150 268 20.5
1981 25 4-1420 230 205 392 35,1
1992 28 0-620 77 BB 139 1%
1993 | 7den 0-540 34 35 112 11.8
1994 - 0-410 1060 85 133 G
Station 10 1986 37 0316 58 54 az 0
{Hest end of 1987 22 0-300 &5 50 123 4,5
oyster beds) 1388 25 0-1000 180 102 219 8.0
1585 4] 02000 80 48 130 2.0
1990 a8 0-1400 140 a8 220 15.8
1991 25 0-650 120 87 229 20.0
1992 24 0-610 59 43 106 57
1993 s 3-350 50 32 & 81 0
1594 FEEAEE 20650 130 117 é\?’ 213 14.2
Station 12 1686 40 0-300 74 60 OYA\Q a5 0
{Maricag 1987 21 11-220 50 g\s S 33 0
Point) 1988 26 2-500 182 & 206 7.7
198% 42 2~1300 91 4? 154 7.1
1980 40 4..708 125 ,QO @ik 194 0.0
1991 26 -1400 195 SS 157 332 23.1
1932 29 0-705 75 Q& 125 =30
19583 g 7-450 55:0 & 49 87 0
1594 Qi 2121720 1&@ N 121 311 20,0
Rt

e
* Data available for May-November pericd on1g® "L’{*\%ata available for Jamuary-May pericd only.
W Ne data available Tor November and Decem

&

QO

) e Mo data available for January, September, November and December.
BENG data available for February, May, Oqicber and December.
X
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TABLE 4
Results of sampling carriad cut by the Department of the Marine and the Environmental Research Unit/Environmental
Protection Agencg At five locations 4n the March-November peried 1988-1955. Values exceeding corditional category
requirements of Shelisan scheme are underlined.

] B Nutmber Fagcal colitorms per tUd mi water
Lecation Agency of -
Year  Samples Range Median Gecmetric Mean Arithmetic Mean % greater than 4t
Station 6 oOM 1988 20 5-2100 150 144 383 25.0
(Off Rathcoursey 1989 32 4-790 65 3 112 kN
Poirt) 1990 31 32-950 40 167 229 12.5
1991 36 §-2000 127 i75 393 FEN]
1992 20 8-850 55 35 120 50
1993 13 8-300 18 46 77 0
1994 gRwn 28-520 28 102 150 1.1
ERU/EPA 1988 13 2-4450 172 188 573 T
i982 16 0~600 112 55 155 2.5
7980 10¢ §-572 235 196 285 20,0
1991 16 40-2025 349 25 421 37.3
1992 18 D-330 75 7 118 =P
1993 1B 0-30000 70 96 1072 16.7
7994 18 30-400 105 104 151 T
1995 18 10-1500 80 79 217 16.7
Station 8 DCM 1988 7 0-280 33 15 81 o
(East end of 1983 29 0-500 45 35 24 3.4
dyster beds) 1590 30 0-728 132 118 207 13.3
1591 - 15 4-1420 120 162 524 333
1982 20 0-620 54 53 110 5.0
1593 13 4-540 31 ag 138 15.4
1994 e 18410 50 77 127 )
ERU/EPA 1988 102 0-6750 126 100 , 412 36.7
1989 100 0-130 32 33 101 ]
1990 &0% 0-G50 217 157 , 235 6.7
1991 110 0-5400 183 T 413 21.8
1952 108 0-800 50 49 128 75
1993 108 750000 48 53 805 13.0
7994 108 4-10600 80 84 & 252 B
1995 107 0-610 30 32 S 114 8.4
4
Station 10 DCM o 19BB 21 0-370 143 7185 158 o
(Mest end of 189 32 0-240 40 QA 53 0
oyster beds) 1990 28 §-524 96 RO 145 3.5
199) 15 2-550 0. o O 77 227 18.8
1982 1§ 0-510 27 P& 25 95 “E3
1993 32 3-350 42 Q& 25 71 0
1994 B¥EE 20650 11’ && 97 193 6.7
ERU/EPA 1988 100 16120 X8 5 114 485 7B
1988 100 0-850 é‘,\ 16 68 I
1950 156 0-2437 &5 33 154 7.4
1931 11 9-1020 ™45 50 177 15.3
3952 108 0-125 S &9 35 27 71 i
1983 108 0-2000 48 44 176 15,7
1994 108 5-15600 35 25 124 T
1995 108 915 30 23 106 WS
Station 12 poM 1988 23 00 112 90 150 4.8
{Marloag 1989 32 2-472 54 44 92 21
Point) 1990 31 2-708 107 87 143 3.2
1991 15 0~1400 205 123 335 25.0
1992 21 0-705 47 42 102 Figg:
1993 14 7-260 5 40 63 0
1954 grsm  93.g5( 55 90 154 1.3
ERU/EPA 1988 16 0-1825 106 77 271 T84
1988 16 0-680 58 72 127 “5.3
3950 &7 20-480 176 138 193 12.5
1997 15 16--3000 408 347 - 776G 538
1992 18 10750 155 T 244 e
1993 18 10-720 220 Tag 277 VY
1994 18 0-1100 305 17 347 778
1995 48 0-1800 115 ~E5 281 T6.7
Station 13 DOM 1988 1o 10-B50 214 118 236 18.7
{Rostellan 1983 32 0-452 25 21 74 Y
Bay) 1930 30 0-500 194 75 153 5.7
1991 17 0-12700 132 133 1076 PR
1992 19 15-1800 51 53 187 O
15993 14 6-900 57 70 152 T
- 1994 g 9-270 40 37 24 0
ERUJEPA 1588 15 2-2160 61 57 340 25.0
- 1989 18 0--520 22 17 84 TZ.5
1550 g 0-300 983 50 120 U
1991 15 0-2135 25 42 253 18.8
1992 18 0-1530 38 23 171 T
1993 18 0-550 40 39 117 5T
1994 18 0-30G0 60 54 313 11.1
1995 18 0-840 35 19 151 1507

*Nata available for August-Decenber pericd only.™Data available_for March-Hay pericd only.
**%Data available for June-Noverber pericd oniy.™*¥Data avatlable for April-September pericd only.
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Midleton Sewerage Scheme - Marine Qutfall Study 1992

TTRODUCTION

BACKGROUND TO THE STUDY

During recent years work has been progressing on uprating and
refurbishing the drainage system in Midieton. This work has been
conducted under the auspices of the Midleton Sewerage Scheme prepared
for Midleton Urban District Council and Cork County Council by their
Consulting Engineers, M.C. O Syllivan & Co. Ltd. The sewage disposal
installation is presently a pumped systern discharging comminuted effluent
to Cork Harbour via an outfall located some S5km from the town at
Rathcoursey Point on the East Passage.

In the future it is envisaged that a treatment works will be built inn or
adjacent to Midieton. The proposed works will provide for secondary
treatment of sewage in accordance with the E.C. Directive 91/271/EEC.
The Consulting Engineers are currently preparing an environmenial impact
assessment of the scheme.

STUDY BRIEE

This marine survey was commissioned to assist with the planning of the
treatment works and siting of the associated oulfill. The inner areas of
Cork Harbour including the North Charmnel cggﬁsenﬂy support extensive
chellfish producing facilities and a primgi%géoncem was to safeguard the
future environmental quality of the rec@vggﬁg water.

S0

%

The main objectives of the smdz\cﬁs%\&gfmed by M.C. O' Sullivan & Co. Lid.
were to- & §°

N
- cordirm the basic dispea@@fe characteristics of the receiving waters as

recorded in previous s-t;g@%as by the use of dye tests;

S
S ‘
_ to assess the likely fate of treated municipal effluent discharged from
potential outfall sites using predictive mumnerical models.

The preliminary assessments of available data by the Engineer had led to
the selection of three possible marine outfall locations. One was the existing
cutfall to the deeper waters off Rathcoursey Point, while the other two are
proposed new outfalls positioned in the Ballinacuira River Hstuary.

Figure 1.1 taken from a portion of an Ordnance Survey 1:63,360 map shows
the outfall sites and the surrounding areas. Figure 1.2 shows the general

bathymetry of the survey area.

SUNMMARY OF FIELD WORKS

Following a full review of available data and bearing in mind the stated
objectives of the study the following field works and instrument
installations were undertaken at various stages during the survey period.

6/1
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REPORT Midleton Sewerage Scheme - Marine Qutfall Study 1993

- deployment of recording tide and current gauges for the duration of the
survey works; :

_ current profile measurements in the Hast Passage;

- continuous {12.5 hour) dye dispersion and advection experiments. One
release from each of the proposed outfall points;

- discrete dye release from Rathcoursey;

- drogue tracking experiments.

132  All field works were undertaken during the period 15th September to 1ith
October 1993.

1.4 NOTATION

141  Throughout this report the following conventions and units are used:

- current speeds are presented in mefres per second {m/s). Current
directions are given in degrees celative o true north (°T) and indicate the
direction to which the current is flowing.

. wind speed and direction are given in metres per second (m/s) and
degrees true (°T). Note that wind direction refers to the direction from
which the wind blows. (Note 1 knot = 0.51m/s).

- water depths are given in metres relative to Malin Head datum.

- times are given in hours British Summer Time. &

&
S
AN
S
&
WO &
&
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NS\
QQ\ \\'\\Q
\"OQ
\0
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2. FILLD STUDIES

2.1 CURRENT AND TIDE MEASUREMENTS

211  Two recording current mefers were deployed in the Nerth Channe!l at the
locations shown in figure 2.1, for a 17 day period. The meters were attached
to U-moorings and set to record the currents at 1.3m above the seabed every
ten inutes.

7172  Data from the current meters are shown in figures 2.2a, 2.2b. At the site off
Brown Island the flows were regular and peak flood tide speeds of 0.4m/s
were reached during the large spring tides of 17th/19¢h Sept. Ebb tide
values almost reached 0.3m/s.  During average spring tdes the
corresponding values would be approximately 0.35m/s on the flood and
0.26xm/s on the ebb. During the average neap tides of 24th/25th Sept. flood
tide speeds fell to 0.2m/s and ebb values to below 0.1m/s.

9153  The current meter to the north of Bagwell's Hill was deployed to record the
water movements within the gyre which forms in this area. This was
achieved and, as figure 2.2b shows, the flow is directed towards the east for
shout 9.5 hours of each tidal cycle. Only for a very short time (<2 hours) at
the start of the flood does the flow adopt a westerly direction.

&

214 Peak current speeds within the gyre reached Y\@ﬁ%m/ s for a short period
during each tide over the spring tides N\Qf A7th/19th Sept. These were
divected to the east. For much of the e the speed was in the region of
0.3m/s. For the short period of ﬁoo@\@@ak speed of 0.2m/s was recorded.
These speeds were recorded on }%g; \‘a\@pﬁng Hides and could be expected to
reduce by about 15% for av@h§ springs. During the neap tides of
24th /25th Sept. no particu} it strong flows were evident and recorded
speeds were generally in &%@Sﬂge 0.15tn/s to 0.20m/ s for much of the tidal
cycle, &°

&

21.5  Current profile meagiirements were made in mid-channel at the site of the
existing outfall off Rathcoursey. The measurernents took place over a 12.5h
tidal cycle on 25th August during mean tide conditions and results, figure
2.3, compare favourably with data recorded at the one third points on the
chamnel section recorded previously by M.C. O Suilivan & Co. Lid. Peak
surface speeds of 0.9m/s were observed during the flood with a slightly
lower value of 0.8m/s during the ebb. Nearbed speeds of 0.7m/s were
recorded during both the ebb and flood. The flood tide was observed to last
for approx. 6.0 hours while the ebb was slightly longer at 6.5 hours.

2.2 DROGUE TRACKING

221 A limited drogue tracking exercise was conducted to provide information
for verification of the numerical model. This took the form of a drogue
released on each side of the Fast Passage channel at Rathcoursey at approx.
. W+1 hour on 16th Sept. One drogue travelled to the east up the
Ballinacurra Estuary and the other to the west along the North Chanmnel.

. 6/3
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REPORT Midleton Sewerage Scheme - Marine Quttall Study 1922

The paths are shown in figure 3.6 of Section 3. Drogue sails were setat 1.5m
below the surface.

2.3 DYE RELEASES

231  Three continuous dye releases were made, one from each of the proposed
outfall locations, to provide information on the likely trajectories of the
effluent plumes on the ebb and flood tdes. An FMI dosing pummyp was used
to deliver a continuous accurate flow of Rhodamin B dye solution over the
discharge period (approximately 50kg in 12.5 hours). A fast shallow draft
survey launch fitted with a Turners Designs Model 10 fluorometer was used
to track the plume. The boats position was logged in real-time ona PC from
2 Sercel NR53 survey DG5S unit.

23,2  The dye phume was rracked throughout the period of the discharge and on
the following two days at the high water times. Temperature and salinity
measurements were made at spot locations throughout the tracking.

233  To make the dye plots inter-comparable the measured concentratons have
been normalised. On the plots showing the developing plume during the
release period the measured concentrations {units dye /m®) have been
divided by the dye injection rate (units dye/second). On the plots showing
the dye distribution at 24 hours and 48 hours after discharge the measured

concentrations (units dye/ m°) have been divid\{e@db y the total amount of
S o

dye released (uniis dye). S
O\N\\\;@’*\
S
2.4 DYERELEASEDNO. 1 - RATHC{)U%@\— 14th SEPTEMBER 1993

M
: Nl L .

2471  This dye release took place d%&@ average spring tide conditions. An
inflatable boat with the dygidPsing equipment was moored over the
existing outfall and the d§§%18383d on the surface. The dye release
commenced at 0848hrs (BST) and continued until 1920hrs. Low waier
(Cobh) was at 1055hrs (ae@if high water at 1654hrs.

oy

2472  Tracking of the dye continuzed throughout the day with the suwrvey vessel
contrueally traversing through the plume. From the start of release the dye
cavelled down the Fast Passage into the lower harbour with traces of dye
detected off Lower Aghada by low water (figure 2.5).

243 At low water slack, ¢ 1100nrs, a large patch of dye lay between the
discharge point and the western side of the chanmel. By 113Chts the flood
tad commenced and the dye plume was ravelling in a north westerly
direction. Approximately 2 hours after low water the dye was distributed
as shown in figure 2.5. The relatively targe patch of dye travelling along the
North Charmel is the result of the dye paich forming around the discharge
point at low water clack. Traces of dye were also detected in the
Ballinacurra Estuary but concenirations were much lower.

244  Tracking later in the day at LW-+4hrs showed the concentrated patch of dye
to have moved over Zkm westwards past Brick Island and to have
elongated and widened to almost the full width of the channel (figura 2.6).

6/4

EPA Export 25-07-2013:23:49:22



REPORT Midleton Sewerage Scheme - Marine Lutai oty 172

¢ this time also the main phume was travelling almost due north from the
discharge point towards Ahanesk before sphitting into two streams, one
travelling to the east and the other to the west. The plume to the west,
which contained the greater concentration of dye, moved along the
northern shore to Brown Island before beginning to extend southwards
across the channel.

245 At high water (170Chrs) dye was detected throughout the North Channel
and all the way up the Ballinacurra Bstuary to Midleton (figure 2.7).
Highest concentrations were detected in the North Channel and the
concentrated patch which developed around the release point at low water
clack had travelled westwards to Weir Istand. Water depth limitations
prevented tracking any further in this direction.

N
e
(92}

Shortly after high water, at 1716hrs, the dye plume was observed to be
travelling in an eastward direction from the release point towards
Rathcoursey Point before turning southwards and travelling downsiream
along the eastern shore. As the ebb became more established the plume
iravelled down the middie of the channel and mixed rapidly. Two hours
after high water dye was detected in a plume extending almost 2km into the
lower harbour as shown in figire 2.8. Later again at HW-+4h the plume had
moved further out the harbour and low dye concentrations were detected
off Lower Aghada pier as indicated in figure 2.9. ‘
5

247  On the following day, 15th Sept, dye con&%ﬁaﬁons were measured
throughout the survey area at low water @Q@\Is) and high water (1800hrs).
The dye was found to have been fullydﬁjb&zod with similar concentrations in
all areas. Figure 2.10 shows the d@&Q §stribution at high water (1800hzs).
The dye was just detectable tow@@% e upper end of the Hast Passage and
at the extent of ddal e g§ sowards Belvelly and Ballinacurra,
concentrations increased t@o@)( -8 Some traces of dye were algo detected
close to the shore off Ros’c%%@% as shown in figure 2.10.

A
2.4.8 Further tracking ondﬁ"(@; following day showed that concentrations had
fallen to close to background over much of the area. The highest values
were recorded at the western end of the North Channel near Weir Island as
shown by figure 2.11.

2.5 DYERELEASENG. 2 - BALLINACURRA ~ 2151 SEPTEMBER 1993

551  This continuous dye release took place froma point just below the NZ5 road
bridge (M9) crossing the Owenacurra River upstream of Ballinacuira. The
release commenced at 0845hrs while the Hde was still flooding and
continued until 2130hrs. A partial blockage in the dosing pump early in the
day reduced the rate at which the dye was being released and only 20kg i
total was discharged. High water on the morning of release was at 0940hys
and low water at 1613hxs. Tidal ranges corresponded to mean tde
conditions and weather conditions were good with light winds.

559  Slack water at the discharge point was observed to occur at 0920hrs and the
plume began to move downstream along the western bank. The first

6/5
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tracking exarcise commenced at 1130hrs (HW+2h) from the leading edge of
the plume, which lay off Green Point, upstream to the discharge point
(figare 2.12).

253 At HW+3h the leading edge of the phume had reached Ahanesk and low
concentrations of dye were detected in the waters towards Rathcoursey Pier
(figure 2.12). Tracking Jater in the day between HW+4h and HW+5h
showed that the dye in the East Passage was well mixed (figure 2.13).

954  Tracking was conducted in the outer harbour at low water. Dye
concentrations were generally low and the dye was distributed over a wide
area. The highest concentration was recorded near the shoreline to the west
of Aghada pier. At LW+1h the tide had turned and a patch of dye was
detected moving toward East Ferry (figure 2.13). Tracking in the Hast
Passage showed the dye to be well mixed over the channel cross section.

255  Tracking between [ W+25h and LW+35h showed that the dye had
travelled along the Nozth Channel towazds Belvelly as shown in figure 2.14.
Tracking up the Baliinactirra Estuary showed a steady increase in
concentration up to the release point.

256  Tracking at high water (1130hrs) on the following day, 22nd Sept., showed
that appreciable concentrations of dye remained in the Ballinacurra Hstuary.
Low concentrations were detected in the North C inel as far west as Welr
Island (figure 2.15). & ' '

N

257  Tracking at high water (123Chzs} on, \gﬁOSep’c. showed that the dye was
distributed more evenly ﬂu‘ougho@\ig&é area (figure 2.16). Concentrations
were gtill highest near Ballina d concentrations near Weir Island had
also increased somewhat. Offtherast Ferry low concentrations of dye were
also detected. & \\'«\q

R
: W
2.6 DYERELEASEMNO. 3 ég\‘\\?}REEN POINT - 8th OCTOBER 1993
§

061  This dye release took place during average neap tide conditions and
moderate easterly winds. The inflatable boat with the dye dosing
equipment was positioned in wid charmel to the west of Green Point. Dye
injection commenced at 0800ATs and contirmted untl 2040hrs. Forty seven
kilograms of dye were released over the 12.6 hour period. High water on
the day was at 1040hrs and low water at 1721hzs.

2672 TFrom the time of release the dye plume moved upstream towards
Ballinacurra on the flooding tide. A irack at High Water showed low dye
concenirations as far upstream zs the quays (figure 217}

263 At the change of tide the piume began to move downstream. The large
‘patch’ of dye that formed around the inflatable boat during the slack water
period moved to the west, probably due to the easterly wind, and became
lodged in Ballyannan bay.
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264 At HW+2h (1130hrs - 1230hrs) the plume was travelling in 2 south westerly
direction and lay along the shoreline at the southern end of Ballyannan bay
(figure 2.17). From here the plume travelled towards the Bast Passage and
quickly mixed evenly across the channel. Some traces of dye were recorded
in the gyre to the north of Bagwell's Hill. This was probably the result of
the easterly wind, which by 1200hrs had increased to a fresh 7-8m/s,
moving the surface waters towards and into the gyre. Tracking further
down the Fast Passage showed that by HW+2.75h the dye plume had
reached Marloag Point.

265  Tracking in the lower harbour at low water showed the dye to be
distributed over a wide arvea as seen in figure 2.18. By the time the survey
boat reached the North Channel the tide had just begun o flood and the
plume lay in an east-west divection off Ahanesk and a large patch of dye
had begun to move westwards., No further tracking was conducted on this
tide.

266  On the following day, 9th Oct., dye concentratons throughout the survey
area were recorded at both high and low waters. The dye distribution at
high water (c. 13130hzs) is shown in figure 2.19. The highest levels were
recorded upstream of the release point while levels in the North Channel
were highest off Brick Island. Dye concentrations fell to near background
levels in the outer bay past Marloag Point. o

5

2.67  Tracking at high water (c. 1230hrs) on 10th, figx@g 2.20, showed that most of
the dye had dispersed and that there Woaé’@»ﬁly a small increase in levels
from Rathcoursey up to Midleton arg?i@g the North Channel towards

Belvelly. QSQ@\?
S
2.7 DYERELEASEDND. 4 - RATY (‘ZJRSEY - 1ith, OCTOBER 1993

N
SR
271 A discrete release of dye W\@Q\I\nade from the site of the existing Rathcoursey
outfall a flooding tice &gst? order to obtain information for the nummerical
model set-up. s

272 One litre of dye was released on the surface at HW-3h and tracked as it
avelled northwards and then to the west along the North Channel. The
positions of the resulting patch are shown in figure 2.21. The tidal range on
the day was 2.3m corresponding o large neap conditions and weather
conditions were good with calm seas and slack winds.

275  During each tracking period the survey vessel travelled through the patch
in a Zig-Zag pattern recording the dye concentration Jevels. Most of the dye
moved along the North Channel though some entered the shallow bay to
the north east of Brown Island. Tracking ceased when the patch had
widened to the full width of the channel.

2.8 ANALYSIS OF DYE STUDY RESULTS

281  Results from the three dye releases have shown the likely path of a plume
effluent discharging from each outfall site. The plume from Rathcoursey
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cavels down the FEast Passage on the ebb tide and out into the lower
harbour. On the flood it travels northward towards Ahanesk before
dividing with the greater portion going to the west along the North
Channel towards Belvelly.

282  The plume from an outfall at Ballinacurra travels down the Hast Passage
and into the lower harbour. On the flood the dye moves back up toward
the Hast Passage with some going towards the East Ferry as shown in figure
2.13. Dye contaminatec waters also travels along the North Channel and at
the outfall site itself the plume pushes back upstream against the freshwater
inflow from the Owenacurra River.

283  The plume from the Green Point outfall site follows a similar path to that
c-om the Ballinacurra site and with an easterly wind, as prevailed during
the release, contaminated surface waters can move across and into the gyre
on the western side of the Hast Passage during the ebb tide.

284  From the results of the three dye releases and the decrease in the average
dye concentration between the high waters on Day 2 and Day 3 the tidal
exchange factor has been calculated to be approximately 0.28. This is in
general agreement with exchange factors ranging from 0.10 to 0.35, with an
average of 0.17, determined by M.C. O Sullivan in the Cork Harbour
Pollution Report for the area upstream of Raﬂmours;y Point.
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3. PREDICTIVE MODEL OF EFFLUENT DISPERSION

31 INTRODUCTION

311  The principal purpose of the modelling analysis was to facilitate the
selection of a suitable outfall location for the efficient disposal of the treated
waste waters from the proposed Midleton sewage works.

312  Numerical models provide the means by which the effects of discharges can
Le examined under varying conditions. In this respect they are an extension
of the field studies which were conducted for a limited set of conditions.

313 The approach followed standard mmethods involving the set-up and
calibration of appropriate models. These included two dimensional flow
and contaminant models to simulate the water dynamics and effluent
dispersion patterns. The model covered the tidal area extending from
Belvelly Bridge to Ballinacurra (figure 3.1) and was the principal method by
which the various discharge options were evatuated and compared.

314  The requirements of the various National and EC regulatons formed the
basis of all decisions. These regulations provide specific levels which must
be adhered to for various contaminants and include:

91/271/EEC - Urban Waste Water "Jéri%bment Directive;
79/923/EEC - Shellfish Waters Disective;

76/160/EEC - Bathing WatelS Birective;

NLV(1979) - D.0.E. Bailitgs Waters, National Limit Values;
SHELLSAN - Dept. (&ﬁf@ﬁ?ﬁn@, Shelifish Waters Standards;
BLUE FLAG - E.Cé}%@nsored Beach Monitoring Program.

. A

315  Of the contaminants ide@d&i\ii@% by these documents the faecal coliform
bacteria levels are the m\o&Q stringent standards and a discharge meeting
these requirements wi Sormally meet all other criteria. In assessing the
suitability of each 055‘.%?1“ site a desirable target faecal coliform (f¢) level of
100 per 100m! was suggested by the consuliing engineers, M.C. O Sullivan
& Co. Lid,, for all bathing areas. This corresponds to the Guideline Level of
EC Directive 76/160. For shelifish producing areas a target level of 14
fc/100ml corresponding o the Dept. of Marine Shellsan 'Approved
Category' was set. EC Directive 76/160 has been adopted by the
Government and is a statutory instrument (3I 84 and S] 99). Shellsan is a
guideline standard set by the Dept. of the Marine and has no legal status.

316  The long term design proposals for the sewage plant allow for the treatment
of municipal effluent from the town and local industries. After treatrnent
the effluent will contain faecal coliforms at a concentration of approximately
1x10% per 100ml. The design dry weather flow will be 54 litres/second.
This figure was used in determining outfall discharge characteristics and
then for the subsequent decisions on suitable outfall locations.
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DISPERSION MODEL - SET UP AMND DATA

MODEL METHODOLOGY

A two dimensional (2D) depth averaged flow model was used to simulate
the Hdal circulation in the study area. The model is based on a finite
difference solution of the equations of motion of fluid flow and incorporates
non-linear effects and drying bank features. Essentially the area to be
modelled is divided up into a large number of discrete cells which represent
the shape and bathymetry of the site. Boundary conditions are then applied
in the form of tidal oscillaons and the equations of motion solved for each
cell at successive time steps. The oredicted speed, direction and elevation
data can be then compared with field results.

The movement and mixing of the treated wastewaters discharged from the
potential cutfall locations were simulated using a parficle track technique.
With this technique each particle represents a certain quantity of effiuent
which, after release, is moved around in the model area by means of
advection due to tidal currents and dispersion due to turbulence and
current shear. The model operates on the same grid as employed in the
flow model.

BATHYMETRIC DATA

&
5

Bathymetry was defined on a rectangular gl b with cells of horizontal
dimension 25m x 25m. The model dimenﬁmggﬁ were 370 cells (9.25km) east-
west and 240 cells (6km) north-south. pﬂ?? @tended from Belvelly Bridge to
Ballinacurra and down the East ]3&9@%-?9 to Marloag Point (figure 3.4).
Depth values were taken ﬁ*om;\\@ggi alty Charts 1773, 1765 and various
other bathymelric s1veys anW%rised charted spot depths and digitised
contour lines all of which gﬂ%@ to Irish National Grid {ING) co-ordirtates.
This irregularly spaced c’ia{g& as transformed into a regular square grid by
an appropriate surface figing algorithm. Coastline data was obtained from
the Ordnance Survego sheets for the area.

TIDAL HEIGHT DATA

Measured data from the three sites, Secton 2.1 of this report, were analysed
and a single sinuscidal oscillation corresponding to a mean spring Or neap
dde determined. These were used to generate boundary conditions at the
southern end of the Hast Passage.

CURRENT DATA

Data on currents in the model area was obtained from the meastrernents

“provided by recording current meters, direct reading current meters used at

fixed stations and drogue tracks. Data trom all available sources and
previcus studies was employed where appropriate.
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DIFFUSION RATES

394  Diffusion rates depend on the effects of current shear over the water depth
and are very variable. The along stream rate is also the greater (as a
consequence of the shear) and was quantified using an empirical
relationship. The across stream diffusion was scaled to be 15% of the along
stream rate (3mZ/s) such that a typical value would be eguivalent to a
diffusion coefficient of 0.5m?/s which was found to agree best with the
measured rates of dye dispersion during the field survey works.

 WIND AMND WEATHER CONDITIONS

327  Only calm weather was simulated in the model as this would limit mixing
and thus produce likely worst case conditions. River flows were also
assumed to be negligible and representative of a dry weather period where
dilution and dispersion of the effluent stream due to freshwater would be
low.

SAMPLE LOCATIONS

358  Results from the model runs are presented as concentration contour plots
and as Hme series of concentration at selected sites. These sites are shown
in figure 3.2, Each site comprised 24 grid cells arranged in a rectangular
configuration (6 x 4) centred on the axis of the plurgg.

&

$
3.3 DISPERSION MODEL - ANALYSIS & g&Ng&&A’TEON METHODS
F3S
HYDRODYNAMIC MODEL S SQ‘;}\«
O

3.3.1  Tidal water civculation patter zﬁgﬁ%e model area were simulated using the
2D flow model described efzier, A tidal oscillation with an amplitude
corresponding to either a@%@&n spring or a mean neap tde and a period of
12.42 hours was applied@% the southern boundary. Typical coastal water
model coefficients (i. dy viscosity, bed friction etc.) were employed and
the model then rurtfor the required length of time; normally three tidal
cycles. Cutput was generated for every hour of the tidal cycle and the first 6
hours of each simulation was disregarded due 1o possible initial transient
start-up effects.

332  Examples of the model flow field for times of maximum ebb and maximum
flood on a spring tide are shown as vector diagrams in figures 3.3ab.
Exammples of the time series output at selected cells are discussed in the
following sectior.

VERIFICATION OF THE FLOW FIELDS

3.3.3 The flow fields were verified in two ways. First, the time series of currents
=7 the sites of the fixed station and recording current meters were compared
with measurements. Second, the trajectories of the drogue mracks were
simulated by tacking a particle through the model flow fields under
equivalent conditions.

Fe/11
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334  The current timne series at the fixed station and recording current meter sites
were abstracted from the model flow fields. Time series from the grid cell
corresponding with each location were produced. The results from three
fixed station sites are shown in figures 3.4a-c. One data set was recorded
during this study while the other two were recorded by M.C. O' Sullivan &
Co. Ltd. in 1985. The model data have been scaled to match the tidal ranges
during the measurements and overall it can be seen that the agreement is

good.,

325  Predicted time series at the current rneter sites compared reasonably well to
measured values, figures 3.52,b though not as closely as those in the Hast
Passage. This is to be expected given that there is more sCope for spatial
veriaton in the open waters. Off Brown Island comparisons were Very
close during spring tides while the model did not fully reproduce the ebb
pattern in this specific cell. In the gyre, to the north of Bagwell's Hill, the
model produced a realistic pattern for a complex flow feature. The main
ebb flow is predicted accurately while the flood lasts for longer than
actually recorded. These differences are considered to be minor and within
llowable tolerances for models in complex flow areas. Therefore on the
whole the model is considered to be reproducing the current patterns to an

acceptable degree.

33.6  Two drogue tracks were made for comparison of model and field data. The
actual drogue tracks and the simulated tracks aredplotted in figure 3.6. It
can be seen that there is good agreement, fur'&lgﬁ@conﬁ:rmmg the validity of
the model. NS

&
F3

SIMULATION OF EXFLUENT DI_SFERSIO{@O@\

R
S
. N\
337  The processes of advection an@digpersion of effluent were sirmiated using .
a particle tracking progra%jf. 1. A discharge was represe:n’ced by the

release of a number of dis 0‘@“}@ particles each time step (250 seconds). The
subsequent motion of theParticles was the sum of two effects :

S
. — o . .
1) advecton in the tidal current and;
i) dispersion due to tirbulence and current shear.

The advection was calculated by stepping through the variaions in the
current field, in time and space, using linear interpolation between data
points and a predictor-corTector method of integration of the particles
displacement. The dispersion was incinded by subjecting each particle to a
random displacement each time step.

The effect of vertical shear of a horizontal current is to emhance the
dispersion along the axis of the horizontal current and is called shear
dispersion. The tidal currents are sheared over the full depth of flow and,
after the effluent has mixed through the depth, the shear dispersion can be
described by a mixing coelficient approximated by the product of the depth
mean current and the depth. To account for general turbulent mixing the
diffusion coefficient normal to the effect of shear was defined such that the
varance of the effluent cloud should be 0.15 Hmes the variance along the
axis of tidal shear dispersion.

w
e
oo
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3.3.9  The dispersive displacement of each particle each time step ,dt, was scaled
by the square root of the increment in the variance of the effluent cloud
which is given by the product:

(increment in variance) = 2 K dt

where K is the effective diffusion coefficient ag described above. The actual
step length taken by each particle was also determined by a random
number selected from a normal distribution with zero mean and unit
variance and scaled by the product 2 K dt. Steps in the x and y coordinate
directions were made such that the step lay along the tide shear, either up-
current or down-current with equal probability, with a component normal
to the resultant as described in the previous paragrapht.

3310 Particles which moved out of the model, through the southern end of the
Fast Passage, were collected and held on an edge strip of cells. By means of
a simple numerical scheme these particles could re-enter the model, at a
|ater time after the current had reversed direction. The rate and nimber of
particles which re-entered during a given iide were chosen to reflect the
likely mixing in the lower harbour and were determined from the tdal
exchange factors discussed in Section 2.8.4. The lower value of 0.17 was
ased to ensure a conservative result. Particles were still subject to decay
while within the edge strip. 7 &

&

3511 The process of bacterial decay was included & Sthe model by evaluation of
the probability of decay for each parﬁcl@?\%u?img each time step. This was
expressed as a function of Top wher% of is the dme for 90 percent decay.
An actual decay event occurred W ?\ Yrandom number was less than this
probability. Each similation W@Qg@l for a time of at least 2'x Tyq to ensure
steady state predictons Werke@%gféved.

ES

3.3.12 The results of the parti%Lé’OQ?racldng programs were files confaining the
coordinates of each p%ﬁde remaining in the model calculations at each
output time (0.5 hogg) through the model simulation and a file of depth
averaged concentrations for each cell within the model area at each time.
The model results were also input to separate programs in order to translate
particle densities info relative concentrations of effluent within the specific
locations of interest described in Section 3.2.8.

CALCULATION OF EFFLUENT CONCENTRATIONS

3313 The particle position files from each run were entered into a program which
performed tyo functions for each specific sample location:

a) it assembled a lime series of the peak concentration in any of the cells
within the selected sample location based on half-hourly values through the
simulation;

b) it assembled a time series of average concentrations based on the total
mumber of particles within the sample area boundaries.

3314 Concentrations were initially calculated relative to a umit discharge and
then scaled o give concentrations in faecal coliforms per 100ml (fc/100ml)
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based on the discharge characteristics given in Section 3.1.6. The program
then sorted the particles by concentration into specified bands, which were
then used to prevare plots with colour coded infill of cells according o
concentration band.

VERIFICATION OF DISPERSION PATTERNG

The results of the discrete dye release from Rathcoursey Point were used to
estimate the dispersion rates of the effluent piume. The model was then
ased to simulate the continuous dye release from Rathcoursey (14/9/93).
Results in figure 3.7 show the model predictions at HW on the day of
release. A decay rate of 1% per day and tidal exchange factor of 20% at the
southern boundary were assumed. The model results are in good
agreement with the recorded dye distribution shown in figure 2.7 and thus
allow confidence in the validity of the model.

DISPERSION MODEL - RESULTS

SPECIFICATION OF MODEL RUNS

After completion of the model set-up, validation and wvarious test
sirnulations ten production runs were conducted as described in Table 3.1.
Runs 1 to 4 simulated discharges from the Rathcoursey outfall while the
discharges from the Green Point and Bailinacur;youtfaﬂs are included in
Runs 5 to 9. A decay dme of 12 hours was em yed for Runs 1-9. Run 10

shows the effects of a reduced decay tim%\{%@b) = 6h) on the discharge from

the Rathcoursey outfall. 450 5

&S

e
1 neap A L 12 athcoursey - Continuous
2 spring AT 12 Raihcoursey - Continuous
3 neap A 12 Rathcourssy - Ebb Tide
4 spring . SR 12 Rathcoursey - Ebb Tide
5 neap <O B i2 Green Point - Coptinuous
8 epring | & B 12 Green Point - Continucus
7 neap B 12 Green Point - Ebb Tide
8 neap G 12 Rallinacurra - Continuous
9 spring C 12 Rallinacurra - Continuous
10 neap A 8 Rathcoursay - Conlinucus

Table 3.1 - Specification for model runs 1-10.

EFFLUENT DISTRIBUTIONS

Examples of effluent distributions arising from the various discharges are
shown in the plots contained in the appendices at the end of this report.
These plots compare neap and spring tide results for calm conditions at the

‘times FW-3h, HW, HW+3h and LW,
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CONCENTRATION TIME SERIES AT SELECTED LOCATIONS

343  Time series of peak bacterial concentrations at the sample locations, shown
in figure 3.2, were produced from the values calculated on the half hour for
each of hours 12 to 24 for any grid cell within the 24 cell sample array as
described in Section 3.2.8. These results are shown in figures 3.8 to 3.18.
The maximura peak concentration for each location taken from all 26 times
was abstracted and 1s listed in Table 3.2 for model Runs 1 to 10.

344  The average bacterial concentration at the sample locations based on the
number of particles within the sampling areas volume has also been
computed and is included on figures 3.8 to 3.18. The maxirnum average
concentration for each location for all output tHimes are listed in Table 3.3.

RUN MUMBER/OUTFALL SITE

21 10 11 i i 10 10
3¢ 12 32 10 21 10 0 18 5
87 63 87 35 35 38 2 23 87
16 35 28 i3 16 5 1 2 15
43 5 13 g74 | 1936 | 1087 | 285 777 7

7 14 5 17 354 | 482 | 216 | 3122 4310 &

Table 32- Makimum Pesk Concentrations (fo/100ml), Runs 1-10.
A: Rathcoursey, B: Green Point, C: Ballinacurra.

R
SUM MUMBER/OUTFAEL SITE

12 4948 5 5 i} 4
6 21 5 18 L o2 8 3 0 8
E5 |47 | 33 | 21 of 0 11 14 1 8
i4 8 50 | 2.9 2 7 1 0 1 B
2 8 5 ¥ | 60z | 1079 | 538 146 | 298 .1 1
1 3 T[S 1e1 | 222 | 93 444 | 585 i

Table 3.3 - Maximmim Average Concentrations (fe/100ml), Runs 1-10.
A: Rathcoursey, B: Green &g“}i\ﬂt C: Ballinacurra.

OQ
3.5 INTERPRETATE@?& OF MODEL RESULTS

351  Output from the model was presented as faecal coliform concentrations at
representative locations for each half-hour of the tidal cycle. These weze in
the form of tme series of the peak concentration within any single cell of a
24 cell configuration and as the average concentration within the toftal
configuration. All of these numerical output values to gether with graphical
plots, included in the appendices at the rear of the report are relevant when
assessing the results.

352 The peak value provides an indication of the likely maxioown
concentrations. It can however, in some instances, give spurious results
which are not indicative of the true concentration. These arise froz the way
the concenirations are calculated (i.e. the number of particles in a 25m x 25m
cell area) and from the temporal resolution of the model. In the first case
clusters of particles can occasionally remain within a cell, particularly if
speeds are low, a8 happens around slack waters, and an artificially high
concentraton can be recorded. This result can be further distorted if the cell
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is close to the shore where a decrease in the tdal level can be a significant
proportion of the water depth and produce an unreliable increase in
concentration with time. The temporal resolution of the model is governed
by the practicality of dealing with large amounts of data. Thus with a
typical output resolution of half hour, as adopted in this case, a paich of
concentrated effluent may pass by an individual cell point between model
outputs. This limitation can be avoided by examining suitably sized areas
and computing the average concentration. Given the fine spatial resolution
of the model (25m x 25rn) and the variability encountered in the real world
it is considered that the average value is a betler indicator of bacterial
concentration than the peak value.

353  Ininterpreting the results the terms of reference are taken fo be those set out
in the various National and E.C. directives mentioned in Section 3.1.4. and
the target levels of 100 fc/100ml (Bathing Areas) and 14 f¢/100ml (Shellfish
Waters) set by the Consulting Engineers. There are no officially designated
bathing areas within the locality affected by the proposed discharges.
However, for the purposes of determining an appropriate outfall site it is
considerad desirable that the requirements are satisfied in as far as possible.

RATHCOURSEY OUTFALL - INTERPRETATION OF RESULTS

354  Five model runs were made simulating the Rathcoursey outfall discharge
ander differing conditions. Four of these (Run ¥ to Run 4) employed a
bacterial decay time (Tgp) of 12 hours while acShorter time of 6 hours was
used for one run. Predicted comceng{\@tig\ns at selected locations are
presented in figures.3.8 to 312 as Cﬁ@é\ series and as contour plots in
Appendices 1 to 4. Results for &g@kﬁgﬁi\er decay time (Run 10) are given in

figure 3.17 and in Appendix 10;5;\\1 &

RS
355 On the neap tide, Run Non*,\Q’ % effluent plume moves northwards towards
Ahanesk on the flooding ﬁﬁe, Plot 1.1, before splitting with the majority
going westwards alongithe North Channel. Concentrations in the plume
are less than 1060 fc/oliﬁ%\ml At high water the model shows effluent as far
west as Brick Island and up the Ballinacurra Estuary as far as Green Polnti.
Conceniratons at the . extremities are low and generally less than 14
fc/100ml. In the area of the shellfish beds predicted concentrations are in
the range 14-100 fc/100ml. On the ebbing tide the contarninated waters
move towards the Hast Passage, Plot 1.3, and by low water, Plot 1.4, only
trace bacterial concentrations remain in the North Channel. Individual
isolated coloured areas shown on the plois indicate particles trapped in
shallow waters and are not representative of real concentrations.

356  During spring tides, Run No. 2, the effluent plume follows sirnilar patterns
to those predicted during neaps, as can be seen from Plots 2.1 to 24. At
high water, Plot 2.2, the effiuent plume has iravelled right through the
North Channel as far as Weir Island and up the Ballinacurra Hstuary to
Midieton., Concentrations are still low at the extremities and only
occasiorally exceed 14 f¢/100ml In the shellfish bed areas predicted
concentrations are generally Jess than 14 fc/ 100ml but in several localised
spots are in the range 14 to 100 fc/100ml. The model also shows that during
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spring tides the water in Ballyvodock bay become comtaminated with
nacterial concentrations in the range 14 to 100 f /100ml.

357  The time series plots of figures 3.8 to 3.9 provide a more accurate
representation of the predicted concenirations at the sampling locations and
show that peak levels in the vicinity of the shelifish beds will reach 35
fc/100ml for about 1 hour during neap tides. Average values in the same
{ocation will reach approximately 18 fc /100ml.

358 Runs 3 and 4 investigated the effects of resiricting the discharge of
Rathcoursey to the ebb tide only. Concentration contours for the four
principal stages of the tide are shown in Plots 3.1 to 3.4 and Plots 4.1 to 4.4.
TFrom commmencement of discharge at high water the effluent moves down
the Tast Passage where it mixes rapidly across the channel. At low water
(Plots 3.4 and 4.4) predicted concentrations are generally in the range 14 to
100 fc/100rml. On the flooding tide the plume moves back up the East
Passage and into the North Chamnel and Ballinacurra River estuary. As
with the continuous discharge predicted concenirations are highest ia the
Nosth Channel. The greatest difference between the two discharges occurs
in the area off Ballyvodock where a significantly lower bacterial level is
predicted for spring tides.

359  Comparison of the time series of figure 3.10 and 3.11 with those for the
continuous releases, figures 3.8 and 3.9, shows thatglie tidal release does not
alter the bacterial concenirations at the samplin&@ocaﬁons to any significant
extent. The principal difference is fhat thespegk occurs at a slightly different
time and is typically about 20% lowers? @ reduction in peak and average
values at the various sites can be see@QEQ ables 3.2 and 3.3.

FY <

O &
GREEN POINT OUIFALL - m@@%?RETATiON OF RESULTS
. o4O N . :
1510 Three model simulations Wgz@ made of this outfall. Runs & and 6 simulated
continuous discharges £ Pneap and spring tides while Run 7 examined an

ebb tide discharge do g neap tides.

3511 At high water on a neap tide, Plot 5.1, effluent is concentrated in the
Rallinacurra Estuary upstream of the discharge point. Highest bacterial
concenirations occur at Ballinacurra village with a peak in the range 300 to
1000 fc/100mi. On the ebbing tide the plume moves southwards and out
the BEast Passage, Plot 5.3. Bacterial concentrations are seen to lie In the
range 300 to 1000 fc/ 100l for about 450m downstream of the outfall and to
have fallen to 14fc/100mi in the Bast Passage. On the flooding Hde
contarninated water from Hast Passage travel to the west along the North
Channel though bacterial concentrations are low (Flot 5.4).

3512 During spring fides, Run No. 6, peak concentrations at high water, Plot 6.1,
occur at Ballinacusra village and He in the range 140 - 300 fc/100ml. On the
ebb tide the phume moves downstream quickly (Flot 6.2) and by low water
extends right down the East Passage (Plot 6.3). On the flooding tide,
offluent contaminated waters from the Hast Passage are pushed westwards
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along the North Channel as far as Weir Island (Plot 64). Concentrations in
the vicinity of the shellfish beds are low and less than 14 fc/ 100md.

3513 Restricting the discharge at Green Point to the ebb tide, as shown in Plots
71 to 74, has the effect of reducing the bacterial concentrations off
Ballinacurra village and increasing them in the immediate vicinity of the
discharge and in the North Channel.

3514 The concentration time series shown in figures 3.12 to 3.14 indicate the
changes in bacterial levels at the selected sampling locations during the
different tides and also the effect of a timed discharge. These results are
also summarised in Tables 3.2 and 3.3. The principal effect of an outfall at
Green Point is that predicted bacterial levels in Ballinacurra (S6) increase
sibstantially from those arising from the Rathcoursey outfall. Restricting
the discharge to the ebb tide only reduces the levels by a factor of about 2.

BALLINACURRA QUETFALL - IWNTERPRETATION OF RESULTS

3515 Two model simulations were made of a discharge to the estuary just
upstream of Ballinacurra village, one each for neap and spring tides, Runs 8
and 9. At high water on a neap tide the efffuent plume is concentrated in
the vicinity of the discharge point with concentrations in the range 300 -
1000 fc/100m! over a wide area of the river estuary (Plot 8.1). As the tide
ebbs the plume moves slowly downstream (Plo’c@e\?%r and by low water (Plot
8.3) has almost reached Rathcoursey POl £ Bacterial levels at the
Rathcoursey end are low and inczéakd steadily back upstrear tO
Ballinacurra village. On the flood éé k_lO’E 8.4, the plume moves back up
the Ballinacurra Estuary and aig@%ﬁ\o effluent travels along the North
Channel. @i}\\l &

DN

3516 During spring tides the e&%‘r@ﬂ: plume is carried much further downstream
and into the East Passage, Flot 9.3. On the flooding tide some contaminated

waters enter the Norf®Channel but the predicted concentrations are fow

(Plot 9.4). Peak ceficentrations are otill recorded in the vicinity of the

outfall.

3517 Concentration time series at the six sampling locations for this outfall,
figures 3.15 and 3.16 show that peak values In excess of 1000 fc/100ml can
be expected at sampling location o6, Locations 5 will also experience high
levels with a peak of approximately 440 fc/100ml. Bacterial confamination
of the shellfish areas will be negligible.

EFFECT OF DECAY TIME

3518 The effects of bacterial decay on model predictions were investigated for the
‘Rathcoursey outfall discharge in Run 10. Results in the form of
concentration contours are presented in Plots 10 and as tme series at the
sampling locations in Figure 3.17.

3519 Comparison of Plots 10.1 to 10.4 with Plots 1.1 to 1.4 show that the effluent
distribution patterns are sirnilar though the spatial extent is reduced. At
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high water effluent is still present in measurable concenirations in the
North Channel as far west as Brick Island.

35720 The concentration time series plots, figare 3,17, shows that areas close {0 the
discharge 51, 53, S4 stll experience high levels of bacteria while the
reductions are most noticeable at the further away sites. Comparison of the
results for Runs 1 and 10 in Tables 3.2 and 3.3 show that peak values in the
two shellfish bed sampling areas S1 and 52 would decrease by a factor of
shout 3 under conditions where the Tgp was reduced to & hours.
Reductions in the average values would be by a factor of about 2.
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MIDLETON SEWERAGE SCHEME OUTFALL STUDY 1 993
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REPORT NUM@MnSeW@mge&ﬁmme—NMﬂneOu&aU§mdy1%E

<}, STUMMARY AND CONCLUSIONS

4.1 This report presents the findings of dye studies and numerical models of
water circulations and dispersion patterns in the North Channel and
Ballinacurra Estuary areas of Cork Harbour. The works were conducted in
order to assess the effects of the proposed discharge of treated municipal
wastewaters from the town of Midleton to the Harbour and form part of an
EIS being prepared by the Consulting Engineers, M.C. O' Sullivan & Co.
Ltd. for the new treatment works.

4.2 Continuous dye releases were made from the three potential outfall sites,
each lasting for a period of 125 hours, and the dye plume subsequently
tracked for up to 48 hours. This work has confirmed the findings of earlier
stadies with regard to water exchange and flushing times. It has also
shown that the siting of the outfall is the principal factor in determining
which areas are likely to be contamninated by the effluent plumes.

43 Sinulations of discharges from the three potential outfall sites using a 2
dimensional flow and particle track contaminant model provided clear
indications of how the varjous effluent plumes will move and disperse in
the North Channel and Ballinacurra Estuary during spring and neap tides.
The differences between the three outfalls sites are significant and it 1s
possible to reach firm conclusions based on ¢He predicted levels of
contamination at representative areas. O@Q}

e . . Q& N

4.4 The criteria against which the ouﬁaﬁg@g@re compared are the Guideline
Faecal Coliform level of 100 fc/1Q§ 21%et out in the EC Bathing Water
Directive and the level of 14 fe@@@ necessary to meet the Dept. of the
Marine Shellsan 'Approved C{ggéj\g&y' for shelifish producing waters.

S

45 An outfall at Rathcoursey - %i@ymg a continuous discharge offers the best
option for meeting the® Bathing Water Directive in the vicinity of
Ballinacurra and comgs close t0 the Shellsan 'Approved Category’ level in
the North Channel” Restricting the discharge period to the ebb tide
provides a small improvement but still will not reduce peak concentrations
to below the 'Approved Category' level. Ouifalls at Green Point and
upstream of Ballinacurra village would ensure compliance with the Shellsan
‘Approved Category' requirernents in the North Channel but would
prodice very high bacteria levels in the area of the Ballinacurra quays and
thus would not comply with the Bathing Water Directive requiremenis.

4.6 On the basis of criteria outlined above a continuous discharge at’
Rathcoursey would be the most favoursble and provide the optirnum
means of achieving the farget jevels. It is therefore the recomumendead
opton.

4.7 For the purpose of evaluation each ouifall was assumed to be discharging
treated effiuent and no other sources were considered. At the present time
the existing Rathcoursey outfall discharges untreated effluent and other
outfalls and bacterial sources also discharge to the area. The results
contained in this document therefore do not necessarily represent present
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REPORT Midleton Sewerage Scheme - Marine Qutfall Study 1993

conditions. If it can be shown that the other sources have and will continue
to have a negligible impact on bacterial contamination of the area then the
possibility of incorporating additional treatment to reduce the bacterial
count in the efftuent should be investigated as a small improvement would
ensure that the Shellsan requirements could also be satisfied.
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SECTION 7

WASTE PRODUCTION AND DISPOSAL

1.0 The main source of waste from the Midleton Sewage Treatment Plant
will be:-

(a) Grit and detritus from the grit trap installed at the inlet to
the works.

) Screenings from the screen and compactors also at the
inlet.

() Sludge from the dewatering bullding, if provided on site.
D) Domestic refuse from the administration building.

{e) Chemical containers, wrappers, elc.

&
{f) {Grass cuftings. 6‘6@
& S
S &
AN
SO
K &

O
1.1 It is proposed 10 dispgﬁé\\%ﬁél\w grit, screenings and domestic refuse 1o the
Local Authority Tip located near@;%&%e chernical containers are normally reusable and
will be returned to the manuf&cf{l@ 5. Crass cuitings will not pose a problem as these
can be composted and used {or fertilising the varicus shrub beds around the site.
Sludge will be suitable for g’;ﬁﬁ\er jand spreading or land filling purposes.
A

2.0 GRIT AND DETRITUS REMOVAL

2.1 The quantity of grit and detritus is very variable, being least in dormestic
sewage from separate systems and most from combined systems taking the flow from
heavily gritted roads. The quantity also varies from rime 0 time as storm flows tend 0
bring the large quantities of grit and detritus to the collection sysieim. The quantity of
grit removed from combined sewerage systems usually amounts from 3.8 to 9.8
cu.m. /1,000 persons per annum, the lower figure applying to densely built up areas.

71
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22 Inthe case of Midleton, the expected volume of grit per annum from the
residential population of 15,000 people is in the region of 57 to 147 cu.m. annuaily
giving an average volume of approximately 2.0 cu.m. of grit per week.

2.3 The grit will be removed from the sewage flow by means of an aerated
Grit Trap located at the inlet to the works. This item of plant removes grit from the
sewage flow and deposits it to a separaie collection chamber. The grit will be washed
and the washing water, containing organics, returned to the sewage flow. Ona daily
basis, the grit will be removed from the grit chamber and deposited in a coliection bin
for removal off site on a weekly basis. All these elements of the treatment will take
place indoors.

3.0 SCREENINGS REMUVAL

3.1. The quantities of screenings entering a sewage collection sysiem is
dependent on the domestic population served. The volume of screenings removed from
the sewage flow is dependent on the effectiveness of the scggms installed to remove the

floating solids. (O
&
"

O
NN
£S
S

3.2 The quantities of scregi\lﬁngs expected is 0.02 cu.m./1,000 head of

population per day. Based on a don@ﬁgé\esidemial population for the Stage 1 works of

10,000 people, the volume of sc&é@@gs expected per day is 0.2 cu.m. For the fully
extended plant, the volume of scﬁg@mgs expected per day will be 0.3 cu.m.

&{,\\6\

Qo° )

3.3 The screenings will be washed and compacted and the moisture content 18
expected to be in the region of 85% with a weight of 800 kg. per cu.m. Based on a
production of screenings of 0.2 cu.m./day for the Stage 1 works, and 0.3 cu.m./day for
the uliirnate developed works, the total weekly volume should be 1.4 and 2.1 cu.m. per
week for the Stage 1 and fully developed works respectively.

3.4  The screenings will be collected and deposited to 2 collection bin and on
a weekly basis this bin will be taken from the treatment works site to the refuse tip for
disposal.

712
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35 The screenings will be washed and compacted prior to deposition into the
bin and as such should be edour free. This element of the treatment will also be
housed.

4.0 SLUDGE PRODUCTION

{(2) Domestic Plant

4.1 The studge from the aeration vasin at the domestic sewage disposal works
will be digested in a thermophilic aerobic digester, thickened and dewatered in the
sludge treatment process at the site. This sludge treatment involves the killing of
pathogens, thickening of the raw studge followed by dewatering in the dewatering house
to a solids content of 20% - 25%. :

49, The excess sludge, which will be produced at the Midleton Sewage
Treatment Plant, will be from an exiended aeration secondary reatment sysiem. The
extended aeration activated sludge system produces inert zmé;l stabilised sludge which 8

devoid of carbonaceous material, which when digested is guitable for landspreading.
XY
& X
NN

S
43  The volumes of siudge expggf%}‘ﬁom the Stage 1 works will be from a
population equivalent of 10,000 peop\@%\é e Stage 2 works will be designed for a
population equivalent of 15,000. ﬁé@%{a on a per capita sludge production of 45
grarns/head/day, which takes in@%&oum waste sludge from the extended aeration
process and additional precipita%gﬁ\due to phosphorous removal, the expected sludge
production for the Stage 1 and fitlly developed plant are set out in tabular form below.

N
Sludge Production from the Works

Population Annua.l. Sludge Product

Equivalent (tonne) dry solids
Stage 1 10,000 164.25
Ultimate 15,600 246.38

44 Tt can be seen that the expected sludge production from the Stage 1 plant
with a population of 10,000 people is 164 tonne per annuim. The expecied shudge
production from the fully developed site from a population of 15,000 ig 246 tomne of
dry solids per annum.
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4.5 if sludge treatment occurs on the site, then following sludge thickening
~ and dewatering the expected solids content of the sewage studge would be 20% - 25%.
This would result in a Stage 1 annuat sludge volume of 820 cu.m. (2.025 cu.m./day)
and an ultimate annual shudge production of 1,230 cu.m. (3.37 cu.m./day) respectively.

4.6 At present it has not been decided on the sludge treatment or disposal
system to be employed at Midleton. However, the likely sludge disposal options are:

(&) Disposal of the stabilised sludge to landfill.

() Landspreading of stabilised sludge.

47  Work is presently being carried out on other possible uses of sewage
sludge including composting and sterilisation using kiln dust and lime. However, for
the purposes of this Statement, the most likely end destinations of the sewage sludge
wonld be as outlined above, if centralised treatment is not available, and these will be
discussed in greater detail hereunder.

R
§
S
Disposal of Stabilised Studge to Landfill & @\O
S
48  Annual Shudge Vol SN
nnua uage vo um%o$0®
R ..
Annual Dry® .\\&‘ Annual Sludge Liquid
Solid & Volume Volume
tonnes, & (cu.m.) {cu.m.)
A
(\J
Stage 1 154.2 820 656

Ultimate 246.3 1,230 084

4.9  The principal effect of the disposal of stabilised studge to a landfill site
wonld therefore be to increase the water content of the landfilled site by 656
cu.rm./apnum initially and 984 cu.m./annum uitimately. A proportion of this may be
sbsorbed by the other solid waste preseat while the remainder may contribute slowly to -
the-flow of leachate from the landfill. It would not add significantly to the B.O.D. load
or any odour problems at the lapdfill site. The sludge cake would also raise the pH of
the landfill towards neutral.
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5.0 LANDSPREADING OF STABILISED SLUDGE

5.1 Sludge from sewage treatment plants contains a variety of plant nutrients,
in particular nitrogen, phosphate, potassium and certain trace elements. If properly
managed, land application of sludge can be a cost saving o farmers in that it reduces
the need to purchase commercial fertilisers. Additionally, humic matter found in
sludges has the effect of conditioning the soil, providing a slow release mechanism for
nitrogen and improving the moisture retention properties of the soil. Landspreading of
sludge is supported by the European Communities Directive 75/442/BEEC on Waste,
Article 3 of which states that: "member states shall take appropriate steps to encourage

~ the prevention, recycling and processing of waste, the exiraction of raw materials and
of possible energy therefrom, and any other process for the reuse of waste".

: 5.2  Spreading of sewage sludge on agricultural land is governed by E.C.
Thrective 86/278/FEC on the Protection of the Bnvironment apd in Particular of the
Soil. This Directive has now been implemented in ireland by ST Mo. 183 of 1991,
Furopean Communities (Use of Sewage Sludge in Agriculture) Regulations 1991.

&‘
NS
. . . Q. .
5.3  The B.C. Directive and the Irish Regfations addresses the potential
environmental problems which could be caused é@\tﬁ% application of sewage sludge to
agricultural land. & ©
SO
O
&

R

IO\ . .
5.4  When sewage slufigedis used on agricultural land it must be applied in
accordance with the BuropeapdCommunities Regulations 81 No. 183 of 1991. This
siates that the application og(@ﬁ% sludge onto agricultural Jand must:

{a) take account of the nitrogen needs of the plants

) ensure that the guality of soil, surface water and ground
water are not impaired.

(c) have regard to the increased mobility and availability of heavy
metals where the shudge is used on soil of which the p¥l is less than

6.

5.5 These regulations sel maximuin limit values for concentraiions of heavy
metals in sludge used in agriculture. In addition the soil and sludge applied must be
tested for compliance with the reguiations in respect of maximum value concentrations
of heavy metals in accordance with the set limit values in the Regulations.
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56 The table below gives typical values for nutrients and heavy metals in an
extended aeration sludge. These results have been measured recently at a sewage
gisposal works under the control of Kerry County Council. The table also shows the
© ¢ Directive limit values for heavy metals as well as the Irish Regulation limit values.
It can be seen that the extended aeration sludge is well within the set limit values for
both the B.C. Directive and the Irish Regulations. This disposal works also had
phosphorous removal as part of its process and this would account for the high
phosphorous levels in the sewage shudge.

Exiended Aeration Sludge - Typical Values of Organics & Metal Contents

Parameter Haximum Hinimum  Memn E.C. Directive Irish Regulations
Limit Values Limit Yalues

mg./kg. mg./kg.
Organic
Matter (%) 70.90 £2.99 7.6 mmeemes o TTTETTT
oH 7.70 C o 6.87 7.17 B
Nitrogen .
(g./%g.? 58.10 48,20 53.10 S

y:(@

) \\U
Phosphorous O\&‘\k@'\
(g./%g.) 26.70 17.80 22.9 @6\0 ------- L s
PSR
\)@\3
Nickel .OQQ‘Z\\
X
(mg./kg. 58.00 23.00 &é’Q&ﬁ].OO 3006-400 00
S
O &
Lead QOOQ\\
{mg./kg.) $5.00 67.0gé\ 77.00 750-1200 750
‘ (\9{’\\
Copper P
{mg./kg.) 696,00 325.00 £10.20 1000-1750 1060
Chromium
(mg./ kg 91.400 42.00 5&6.60 Hot Stated Mot Stated
Zinc
{mg./kg.) 1382.00 £40.00 834.00 2500~-4000 2500
Cacmium
(mg./kg.} 1,90 <1.00 <1.00 20 - 40 20
Mercury <0.50 <0.50 <0.50 16 - 25 16
(mg./kg.)
TG
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57  Under the regulations issued in 1991 governing the use of sewage sludge
in agriculture, the maximum amount of sludge which may be applied to soil has been
defined to be 2 tonnes of dry matter per hectare per year in addition to compliance with
the regulations governing heavy metal concentrations in sludge. For the proposed
works in Midieton, the required spreading area for the Stage 1 domestic works would
therefore be 82.1 hectares {203 acres) and the required area for the fully developed
works would be 123.1 hectares (304.5 acres).

5.8  Nitrogen and phosphorous are essential putrients for crop growth and it
has been found that, for the production of silage as a fodder crop, 300 kg. of nitrogen
per annum is required to sustaln plant growth. For a two cut silage situation, the
required phosphorous input to promote plant growth is 35 kg. of phosphorous per
hectare. At an application rate of 2 tonnes per hectare per anmum, as allowed under 51
No. 183 of 1991, and taking the expected quantities of nitrogen and phosphorous in
extenced aeration sludge, the phosphorous requirement of the agricultural crop of silage
would be fully met whereas the nitrogen requirement would have to be supplemented
further by artificial fertilisers.

59  If the land application of the stabilised slu@%&to agricultural land is seen
by Cork County Council as a workable alterna e disposal option, adverse
environmental effects may be prevented by emug@x\gf&at:

S\

>
{(a) Spreading of the sludge isseastied out only when the soil and
vegetation is capable of g}({é\%@ﬁng and metabolising the sludge.
&

.
€o) A sirict code of p@@é\g\&s followed, under which spreading would
not be permitted 11%@\\watercourses, sloping land where run-off 1s
significant, or bQﬁ)re, during or after heavy rain when the site has
become satur .
oS

{c) The sludge and soil on which it is spread are regularly monitored
for elevated levels of metals.

(d} Nutrient loadings are also carefully monitored.

6.0 DOMESTIC WASTE

5.1  The amount of domestic waste emanating from the sewage disposal
works will be quite low since the labour force will generally work only at normal
working hours. Assuming the plant was occupied on a full time basis, the expected
volume of domestic refuse per week would be 0.5 cu.m. This refuse can be deposiied
off site to the Council tip.
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70 SUMMARY OF WASTE PRODUCED

7.1 Based on the foregoing, the total volume of waste produced from the
sewage disposal works and from the grit and screening removal equipment is in the
region of 2.64 cu.m. from the Stage 1 works and 3.85 cu.m. from the fully developed
works. The derivation of these volumes is given in tabular form below.

Waste Production at the Works

Stage I Ultimate
Grit (cu.m./day) 0.19 0.28
Screenings (cu.m./day) 0.20 0.30
Sindge (cu.m./day) 2.25 3.37
Total (cu.mn./day) 2.64 3.95
&
OY\\Q@

72 It is envisaged that the grit, sg \E\g\iﬁgs and domestic waste would be
disposed of on a weekly basis to the Locg%o .\&hority Landfill. The disposal of the
sewage siudge will depend on the disposald @fon chosen by the County Council. Ifthe -
sludge is to be disposed at the Local Aftkbrity Tip the sludge would be removed on a
weekly basis. Should the option bg\ﬁ@ spreading, the sludge would be removed to the
sludge storage area on a daily bgsﬁ%\b? every other day.

S

S
S

&

s
8.0 IMPACT
81  The volume of wastes produced, along with their stable nature and means
of disposal, will ensure there will be little impact on the environment from these
wastes, The disposal of the sewage sludge by landspreading would be of beneficial use

as the nutrients contained iherein can be extracted by plants and converted into plant
material.
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ATR QUALITY IMIPACT OF PROPOSED W ASTEWATER TREATMENT
PLANT
AT MIDLETON, CO. CORXK

Michael L. Bailey, Managing Director
ENVIROCON Ltd., Dublin 2

1.0 INTRODULCTION
1.3 General

A proposal for an urban wastewater treatment plant at Midleton, Co. Cork for the
surrounding area was assessed in relation to the potential for odour nuisance from the
proposed plant. The potential for air quality impact arising from odour emissions
from the domestic waste treatnent plant were evaluated by examining local
climatological characteristics, plant design and air dispersion modelling estimates.
The proposed facilities will treat municipal wastewater from the Midleton catchment
aren which currently discharges directly into the Rallynacurra River at Rathcoursey
shout Skim downstream of the town.

&
§e>
&

F&°

o RN

Fresh wastewater arriving at a treatment pi{a\&&@ﬁ a properly constructed sewer
system has a slight smell, nomally descpibed as musty in character. As long as &
certain level of dissolved oxygen is mﬁa@ﬁmed in the sewage anaerobic conditions
will not take place. However, if m&%@ngen content of the sewage is used up then
gases such as hydrogen sulphide @?%mgen and suiphur based organic compounds.
(mercapians, ketones, amnines, ifdoles and skatoles) are produced and a general
septic condition occurs with &pical pungent, putrid and nauseating odours being

emitted.

1.2 Odours from treaiment planis

Sulphide compounds which have very low levels of odour detection are a major
component of odours from a waste water treatment plant. For example, hydrogen
sulphide has an odour detection limit in the order of about 0.2-2 ng/m3. Iis
characteristic smell of rotten eggs cccurs at concentrations of about 3-4 times higher
with odour nuisance complaints likely at even higher levels.

A sufficient detention time is required for the formation of anaerobic conditions and
warm weather conditions above about 20C will also assist the rapid growth of
anaerobic bacteria. The operation of a wastewater treatment plant involves many
locations during the process where anaerobic conditions can occur; fom poor
maintenance of the inlet works, overloaded secondary treatment through to the
dumping of the dewatered sludge in open skips prior 10 disposal off-site. In many
cases the odour problem can be soived by housing the inlet works, covering
collection skips, preventing blocking of channels and regular maintenance. Air from

ENVIROCOM LTD., MIDLETON WWTP EIS. 1
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the sludge treatment phase of the process can aiso be collected and passed through a
suitable odour control systern 1o substantially reduce odours.

The majority of edour nuisance problems associated with wastewater treatment
plants are due to the age of the plant or where the sewage loading arriving at the plant
results in regular overloading of the facility. This tends to be the public perception of
sewage treatment plants. However, with the modem technology available the planis
can exist close to residential areas without causing any problems of odours in the
surrounding area.

The rate of emissions of potentially odorous inorganic and organic compounds from
wastewater treatment tanks depend on the tank surface area, organic concentrations
and BOD of the tank liquor, volatility of the compounds and the gvaporation rate
from the tank. Unless there is a strong upward movement within the tank the volume
of the tank is not important compared to the surface area with respect to the emission
rate since compounds near the floor of the tank will not guickly diffuse to the surface.
The rate of evaporation is lower from 2 quiescent liquid surface than from a turbulent
surface with higher air temperatures and/or wind speeds increasing the evaporation
rate. The degree of anaerobic activity \within the effluent is also affected by weather
conditions such as air temperature and humidity so that odours tend to be greatest
during dry warm weather conditions. these conditions may also be associated with
periods of low effluent flow through the plant which can sigﬁﬁcanﬂy affect the
efficiency of the plant. &°

&

The perception of odour at some point dowrnwigﬁo @;’1‘0 *n emission source depends on
the type of odour compound and the air con 5 '\\_tions of the odorous gas. The
measure used to quantify odour nuisances Q@ﬁﬁal is the odour concentration (odour
unit per cubic metre, o.u/m3). Thisc ration is equal to the number of times a
sample must be difuted with odour@gé\%ir wefore 50% of an odour panel cannot
detect the odour. 5&0

N
QOQ&Q
2.0 LOCAL CLIMAT OLOGY

2.1 Wind speed and direction

Wind speed and wind direction will affect the magnitude of any potential odour
nuisance at a specific propexty in the surrounding area. At high winds any odour
generated at the freatment plant will be rapidly dispersed in the air and so will
quickly reach a concentration below which it is not detected. Conversely, during
slack winds the odour plume from the plant may drift some distance before dilution
of the odour is such ag to be below the odour detection limit.

Results from Roches Point metcorological station { 14 km to S) over a 24 year period
indicate that the prevailing wind direction is from a S-SW and also a NW direction
(Fig 1). The incidence of winds of 5 m/s or less is about 44% of the year with speeds
of <2m/e (including calms) oceurring about 10% of the sime. Similar cliratologisal
data from Cork airport meteorological station which is located about 22 km t0 the
W indicates a SW prevailing wind and a much lower incidence of low winds (6%

EMNVIROCOM LTD., MIDLETON WWTP EiS. . 2
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<2m/s) caused by its elevation. The Cork Harbour area will also create local wind
flow patterns during calm weather conditions with on-shore winds during the
daytime and off-shore at night-time. However, this type of local wind circulation
flow will be quickly destroyed once the wind speed increases above about 3 m/s.

The greatest potential for odorous emissions is during the summer months when
warm dry weather conditions can increase the rate of evaporation from exposed
liquor tank surfaces and the rate of sludge decay. During the summer period (May to
September) the incidence of wind speeds of <2m/s is about 13% with calm weather
conditions recorded for about 4% of the time. During the winter months with damp,
. cool windy conditions prevailing the potential for odours from the treatment plant is

much lower.

The nearest residential properties to the site are 1ocated about 200m to the N-NE of
the treatment plant boundary site, separated by a large embankment constructed for
the Midleton By-pass dual carriageway. There are 2 number of properties about 0.4-
05 km to the west of the site with a Jarge private residence { Ballyannan)
approximately 0.45km {0 ihe south of the site boundary. Based on data from Roches
Point the wind will blow towards the properties to the N-NE of the site for winds of
< 5m/s for about 7% of the year with an incidence of 1.5% for winds of <2m/s. The
wind speed frequency paftern during the summer months gives a similar incidence.
These percentages included occasions when the weather Y be overcast, raining etc.
( when the odour potential is much lower) and so ﬂ{gm&%mum number of hours the
wind is predicted to blow towards the nearby residt far property to the N-NE of the
site, at speeds of 5m/s or lower, is about 60018 Jyr: In the case of the houses to
. the west and to the south of the site the co Leéhding incidence is about 2.2 ( 180
hours/yr) and 2.4% (210 hours/yr} res%?’e\\tq;@ffé y.
‘ SR
2.2 Alr Temperatare N
OQéé\
The annual mean air iempera%m for Cork Harbour is about 10.5 C with a range in
daily averages of from about 6.3 C in January to 2bout 15 C in July. There wonld be 2
small number of days when the maximum air temperature in the Upper parts of Cork
Harbour can be over 25 C but generally a coastal sea breeze will tend to prevent
stagnation of air flows in the area during these very warm conditions. However, the
potential for odour auisance from the treatment plant will be greatest during this type
of weather as it will tend to be associated with low flow into the plant.

3.0 BXASTING AIR QUALITY

The proposed location at GarrydufTis ona green-field site on the W bank of the
River Owennacurra which flows into the NE reaches of Cork Harbour at
Rajlynacurra. The nearest house is about 150m to the NE with other houses 0.4km to
the West and South of the proposed site. The land is agricultural grazing and during
the site visit odours associated with livestock could be detected along the roadway

which runs along the western side of the proposed site.

ENYIROCON LTD., MIGLETON WWTP EIS. 3
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The air quality of the proposed site is generally good with no significant adverse .
irpact of any air emissions from the built-up area of Midleton. There is a relatively
new housing estate about 150-200m to the NE of the proposed site which will
produce air emissions associated with space heating demands which may causg
elevated levels of smoke and sulphur dioxide as well as certain hydrocarbons during
the winter heating period. The Main Street of Midleton is approximately lkm to the
NE of the northern corner of the site and so during calm weather conditions during
the winter months emissions from space heating may again be detectable at this
distance. However the maximum daily smbient levels of smolke and sulphut dioxide
would be less than < 100 ng/m3 compared to the EC Air Quality Directive Guideline
value of 100-150 pg/m?.

There is a major dual carriageway bordering the N-NE side of the site which is
separated by a steep embankment. The impact on air quality of emissions from road
trangport would not be significant beyond a few tens of metres from the roadway
given the volume of traffic using the bypass.

Occasionally, especially during warm dry weather conditions it is likely that cdours
typical of estuarine mud-flats may be detected near the banks of the river depending
on the tidal range present at the time. However for much of the year due to the
prevailing weather conditions odours are unlikely to oe -dete\cf‘gd away from the

foreshore. §@

S

O A
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4.0 PROJECT DESCRIPTION AND XI‘@Q@&@T ASSESSMENT
é’}“\Q@{‘
4.1 Plant size : ¢ 6§\§\
S

The sewage treatment plant at Midbeton is designed to cater for an influent capacity
of about 15,000 per. equivale%&g%he 30 year design of the plant ( design loading
conditions for year 2022) i8 Sbscribed in detail in the main report and may be
summarised as follows in relation to the potential of certain components o generate
odours.

4.7 Preliminary Treatment
4.2.1 Sereenings

This part of a wastewater treatment plant can be a major source of odours especially
if the incoming sewage becomes stale. Enclosing this part of the plant greatly reduces
the potential for odours from this plant component. At Midleton the screening and
grit removal systems will be completely enclosed 1n a section of the machine
building. The screenings need to be collected and disposed efficiently and not left in
a skip alongside the conveyor feed outdoors for long periods. Faecal matter trapped
on the screenings can quickly become 2 major odour SOurce i 1eft outside in a skip
for collection. The screening operation proposed for Midleton will inchude washing
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of screened material which is then compacted into bales for Joading into a skip for
disposal ofi-site at a designated landfill.

4.2.2. Grit removal

The grit trap is situated adjacent {0 the screening chamber in the enclosed inlet
works. Removal of grit from the incoming flow to the wastewater treatment plant
will be by an aerated grit trap which can be controlled to remove inorganic material
as well as allowing from the removal of grease. The grit will be removed from the
grit trap by an air 1ift system which will discharge the collected grit into the skip,
housed indoors, used for the compacted screenings.

Odour emissions from the inlet components of the treatment plant will not be
significant as the building will be enclosed and the skip used for collected screenings
bales and grit will be housed ‘ndoors. Flow monitoring of the incoming sewage will
ensure that sirong odours are not formed due to the sewags becorning stale. The air
will be ducted to the peat-bed bio-filter odour control system for the treatment piant.

4.3 Secondary Treatment &
N
Q@

\
4.3.1 Rio- React é
it eaACLDTS §\ &\

O
The proposed method of treatment of the sewa@%%@ési\\didlemn is by the process of bio-
ceacior extended aeration tanks. Three biofg;&%t‘é? aeration tanks , operating in
parallel are proposed with four sections i \\%353 _The first section 1 an aAnoXic Zone
where recycled efftuent is ‘ihomughl%{lﬁié%d with the incoming sewage and the other
three sections of the tank have progr%s@ively higher levels of dissolved oxygen input
g0 that full pitrification of the ta?\ﬁquor is achieved. The flow from one end of the
tank to the outlet is designed asa plug flow stepped aeration sysier. 4DWE atthe
outlet end is retumed to the anoxic zone with some of the sludge wasted t© the sludge
thickener tank. The effluent from the aeration tank flows over a weir at the outlet end
before being recycled or discharged to the secondary clarifiers.

Much concern in relation to the generation of aerosols and odeurs from aeration
tanks originates from the use of surface aeration shaft propellers which when
operated without cowlings installed can generate significant serosols and odours In
the vicinity of the tanks. Reduction of surface furbulence will greatly reduce the
potential for generation of aerosols and so a sub-surface diffused aeration system is
the preferred option. Aeration of the 2nd, 3rd and Ath stage ofthe bio-reactor tank
will be by means of {ine wubble diffused aeration systern. This will ensure that
significant emissions from a turbulent tank liquor surface are virtually eliminated
and odours will not be detected away from the sides of the tanks.

Emissions of odours and aerosols from this part of the treatment plant will be very
{ow and only detectable on occasions in the immediate vicinity of the bio-reactor

tanks. The overflow weir at the outlet to the tank is a potential source of odours due
to the increased turbulence and hence ernission rate from the liquor surface.
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4.3.2 Secondary Clarifier Tanks

Three circular secondary clarifier tanks will be constructed as part of the secondary
treatment process at Midleton. No sludge is wasted to the sludge thickening tank
from these tanks and 1 DWF of settled activated sludge is returned to the bio-reactors
for feed to the initial anoxic zone at the inlet to the bio-reactor tank. The settled
sludge will be scraped from the sloping bottom of the clarifier into a central sludge
hopper for return to the hio-reactor tanks. No turbulence of the liquor surface should
normally take place apart from near the overflow weirs. Flowever, the level of BOI2
in the effluent is very low at this stage to meet discharge standards and S0 O
significant odour will be detected from the liquor surface under normal operating
conditions.

Rvidence from existing waste water treatment plants around Ireland indicates that
odours from secondary treatment clarifiers are very low and are not detected beyond
2 few metres from the tanks. Even close to the overflow part of the clarifier no
significant odour emission could be detected.

4.4 Studge Treatment and Disposal

Treatment and disposal of sludge is generally the main seu&o‘? of odours ata
wastewater treatment plant. The sludge may be de-wate & in a relatively open
building and deposited in an open skip outside \3 §y be left for day or more
nefore collection. The studge will still tend to g@j further especially during warm
weather conditions and so collection, tmaftrg&\f\lt&)zd disposal of sludge requires good
management procedures and some methed g@ odour control if this part of the plant is
ot 1o be a source of comnmunity nuigatieg: Many modem planis are installing suitable
air control systems and enclosing sﬁ?@ﬁe holding tanks and generally upgrading the
studge handling management. \6\0

&
4.4.1 8ludge Thickener

The shudge wasted from the outlet of the 3 bio-reactor ranks is collected and
thickened in the picket fence thickener prior to subsequent sreatment. Open sludge
thickener tagks can be a major sOUIce of odours especially if the draw-off of the
bottom studge and mixing causes urbulence in the liguor. The sludge thickening
tank will be covered with the alr Arawn off from the surface of the tank and vented to
atmosphere through ducting to the peat-bed biofiltration odour control system.

4.4,2 Stadge Digestion
The proposed method of sludge treatment at Midleton is thermophyliic aerobic
digestion as anaerobic digestion is not possible due 1o the secondary ireatment

method of extended aeration. The digestors will be completely enclosed and so the
emissions of odours from this part of the process will be negligible.
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4.4.3 Sludge De-watering Building

De-watering and the disposal of sludge can be a major source of emissions if the
operation is not enclosed or poor house-keeping results in the sludge being left in
skips on-site where it can decay further. This is a source of odours in a number of
plants around the country. The operation at Midleton will be carried out in an
enciosed building utilising pressure double belt presses to produce & siudge cake of
approximately 20-25% solids. This product will be disposed off-site at a designated
1andfill site or an alternative method of sludge disposal.

An adequate odour conirol system will be installed in the de-watering building with a
satisfactory number of air changes per hour to prevent toxic fumnes building up within
the building and posing a threat 1o employees. A concentration of 14 mg/m3 for
hydrogen sulphide would represent the maximum level employees should be exposed
to within the building in terms of occupational exposure thresholds over a normal 8
hour working day. An air change rate of 12 per hour will ensure that the actual levels
indoors are much lower than this threshold value.

It is important that the sludge 1s disposed so that significant odours are not generated
from the sludge becoming stalein a skip outside the building left standing fora

considerable period of time. ‘
&
§®
i | . | NES
5.0 ODOUR CONTROL _ &
A
S

Control of odorous emissions by chemicaiog&ﬁ@ging or treatment with an organic
media of the gases emitted from variou \\%ﬁ%\ of the plant which might otherwise
cause an odour nuisance in the sumj&ﬁ%g area is an important part of modern
treatment plant design. Each of the%&ﬁn potential sources of odours such as the
sludge de-watering house OF inlet works can have independent air fil{ration systems
installed in the ventilation of uildings or the air may be ducted to a central air

purification system such as aopeat bed filter.

At the Midleton treatment plant the main sources of odours are the inlet works (
screening and grit removal), studge thickener tank, digestor and the sludge de-
satering building. It is proposed that gases and air ventilation from these four
components will be combined and ducted to a peat bed odour control system. The
peat bed biofilter would be located close fo the machine house which combines the
inlet and de-watering uniis. The peat bed bio-filter acts as a large surface area on
which micro-organisims are cultured which treat the odorous components of the gas
strearn which is forced upwards through the bed. The important aspect of operation is
to maintain a satisfactory population of micro-organisms which can adequately act on
the gas stream and the humidity of the bio-mass material is critical in this regard.
This type of odour control sysiem is successfully used in a number of municipal and
industrial waste treatment facilities in Treland. The size and hence surface area of the
peat bed will depend on the amount of waste gas io be treated. However, a biofilter
system operating efficiently can provide an odour removal efficiency of 98% or
higher.
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6.0 DDOUR DISPERSION MODELLING
6.1 Introduction

Short-term odour concentrations downwind of the proposed plant site at Garrydaff
were computed using the tndustrial Source Complex Short Term (1SC) air quality
gaussian dispersion model developed by the U.S. Environmental Protection Agency.
This mode! is widely used for modeliing the air qualify impact of a wide range of
different types of emission S0UICes, including wastewater treatment plants.
Calculations were carried out to predict the rate of dilution from the boundary of the
plant to the property in the neighbourhood where a potential odour nuisance could
arise. The predicted concentrations were based on the worst case climatological
conditions, i.e. the cornbination of wind speed and wind direction that result in the
maximum short term ground level concentration at various downwind distances for
cach atmospheric stability category examined.

For the purpose of the modelling study 3 atmospheric stability categories were
examined. These were unstable, neutral and stable weather conditions. The first type
is commonlty associated with warm sunny weather with relatively light winds (<
3m/s). Data for Roches Point meteorological station indicates an annual incidence of
about 6% ; mostly occurring during May -September. Neutr | atmospheric stability
conditions are the most common category observed in Irglgnd and are characteristic
of the prevailing westerly maritime weather regime§~ t}:%@:‘dominate the weather,
occurring about 79% of the time. Finally, stable iﬁ%@t’ﬁcr conditions occur at night-
time with relatively slack winds { < 3 m/s) ar\%@f@e or no cloud cover. This type of
situation is likely to create a low level tel Sraftire inversion which restricts
dispersion of air emissions. Stable con \0 develop around sunset and can persist,
depending on wind and cloud cove&xﬁ\@‘i 1.2 hours after sunrise. Given the low
incidence of low wind speeds in tﬁ‘lo%q\\art of Treland the incidence of stable weather
conditions is about 15%. N '

o*\éé\
In terms of the potential for Ydour nuisance in the vicinity of the plant light winds
during neutral or stable weather conditions will tend to result in the poorest dilution
of any odour plume and hence highest ground level concenirations that can persist
beyond a few minuies. Under conditions of unstable atmospheric stability due 0 the
rapidly changing tarbulence i the lower air layers any odours will be short-lived,
especially with short-term flactuations in the wind direction and speed.

6.2 Emission Fstimates

The esnissions from the inlet works and sludge handling odour extraction umits Were
sreated as a combined single point source as any emission will be exhausted to the
atmosphere from the peat bed odour control system. The zeration and secondary
clarifier tanks were treated as area emission sourCes as gaseous emnissions will take
place across the whole liquor surface. The rate of dilution of any malodorous gaseous
emission from the surface of the liquor in the aeration or clarifier tanks are
dependent on the dispersive properties of the lower air layers ; i.e. the atmospheric
stability, which is strongly affected by the horizontal wind speed.
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The emission rates used in the dispersion model were expressed in terms of the odour
ditution factor rather than as a specific pollutant compound emission rate due to the
mix of compounds that may be ernitted. The unit of measurement was odour units
per m? per second ( 0.1./mZ2.s) for emissions from the tani liquor surfaces and odour
units per second (0.u./s) for the odour control peat-bed bio-filter fugitive ) emission
SOUICEs.

The foliowing odour emission rates were used in the model.

Exctended Aeration Tanks - The area of each of the 3 aeration tanks 1s approximately
280m2. An odour emnission rate of Total emissions from each acration tank were
estimated to be 100 o.u./s.

Secondary Clarifiers - The area of each of the 3 tanks is about 284m?, including
peripheral channels, and based on a vertical exit velocity from the surface of the tank
of Tm/hr and a near-surface concentration of 50 0./ the emission rate was
estimated to be a maximurm of 0.1 o.u/m2.s. Total emission from each of the

secondary clarifier tanks were estimated to be about 28 o.u/s.

Peat Bed Odour Control Unit ~The emission rates from the peat bed odour control
unit was set at an odour emission rate of 500 ow's. This ighigh given the modern
design of the plant and the normal operation of the ioﬁ\”@@:r odour contro! system will
have a substantially lower emission rate 0 that ‘«\&ﬁours are pot detected more
than a few metres from the unit. However, théga \h%ws a 'worst case emission’
scenario to be employed in the odour mcdog%?\@ exercise.
. O ¢
O
DN
Qd \\'\\Q
: . SN
6.3 Results of Dispersion Modglding

The intensity of an odour fr&f?i\ the wastewater treatment plant will depend on the
strength of the initial odour concentration from the surface of the tank or other
emission source and the distance downwind at which the prediction, of indeed
measurement, is being made. Where the odour emission plumes from a number of
sources combine downwind then the predicted odour concentrations may be
significantly higher than that resulting from an individual emission source. An odour
concentration of 1 o.n/m? is the level at which there g8 50% probability that, under
laboratory conditions using a panel of qualified observers, an odonr may be detected.
Al Jevels below 1 o.u/m? the concentration of the gaseous compound causing the
odour in the air will be less than the detection level and so although the gas is still
present in the air no odour will ocour.

The intensity of an odour ranges from 1 o.u/m3 = odour detection, 2= slight odour
up to 5 o.u/m3 where the odour s strong and easily recognisable with higher levels
likely to result in nuisance complaints by the neighbouring comrnunity. Since
duration of the odour also determines whether or not a nuisance gituation may ocour
an odour concentration of greater than 5 o.n/m3 is widely used as a criteria for
predicting the potential for complaints over periods of 15-30 minutes. Sensitivity to
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an odour also depends on the location; for example an odour from agricultural related
activities will be tolerated by the community longer in a rural setting than in an
urban area.

The results of the dispersion modelling study for the Midleton treatment plant are
shown in Figs 2-4 for unstable, neutral and stable atmospheric conditions
respectively. The coptours are indicated in units 0£ 0.5 o.11/m3 and represent the
maximum short-term ground level concentration predicted at various distances
downwind under low wind speed conditions (< 3m/s). At higher wind speeds the
resulting ground level concentrations will be even lower. Itis evident that at the
nearest residential property to the north of the freatment plant { on the opposite of the
dual carriageway) the predicted odour concentrations are about 1- 2 o.u./m? during
neutral and stable weather conditions and about 0.5 o.u/m?3 for neutral and unstable
conditions. Beyond about 0.25km from the site the maximum odour concentration
for al] atmospheric stability conditions is about 1 o.w/m? and beyond a distance of

sbout 0.4km the corresponding predicted value is 0.5 o.u./m3.

Generally an odour concentration in excess of 5 ou/m3 is needed before a
significant odour nuisance is experienced by within the community. It is evident that
the predicted short-tern concentrations downwind of the treatment plant are
significantly lower than this threshold value, even at the houggs o the north of the
site. In addition, the presence of the ernbankment of the elgvated dual carriageway
will further mitigate the potential for odours diSperggno %) this direction as ponding of
the air layers, especially during calm wind conditidns, upwind of the embankment is
likely. At a distance of about 0.25km dovm‘w\;&gg;%ﬁ the proposed plant site
boundary the predicted impacts due to odgﬁ?\da@ about 5 to more than 10 times lower

than the nuisance odour level of 5 o.w’yy O\@é
7.0 CONCLUSION &&6\

&
Overall, the design and prop%sed operation of the domestic wastewater treatment
plant at Midleton is one that ensures that odorous emissions are controlled by the
ingtallation of a high efficiency odour wicfltration system. The installation of sub-
surface aeration diffusers instead of vertical shaft aerators for secondary treatment
reduces the formation of odours and also asrosols from the extended aeration fank
surfaces still further. Regulation by instrumentation of the flow of waste-water
through the works, coupled with efficient plant design will also ensure that the
material does not become stale resuliing in anaerobic reactions which could cause
significant malodours. These mMeasures il reduce the potential for odour nuisance in
the local community to a minimuimn as indicated in the odour dispersion modelling

study.

The predicted shorf-term maximum ground level odour concentrations are very 1ow
at the nearest private properties and are below the vatues likely to result in nuisance
complaints with a high odour removal rate from the peat bed filter. The prevailing
weather conditions with a relatively low incidence of slack wind conditions will
normally aid rapid dilution of any odours produced from the various COMpONEnis in
the treatrnent plant.. Indeed the computed results indicate that odours are unlikely to
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be detected beyond the boundary of the plant during normal operating conditions. No
adverse impact on the ambient air quality of the area around the proposed Midleton
site is therefore predicted. '

It should be emphasised, however, that efficient plant management and good house-
keeping procedures are vital elements in the successful operation of the Midleton
wastewater treatment plant and that the sludge and also the screenings/grit must be
nandled and stored correctly prior to disposal off-site so that further anaerobic
reactions and hence odorous emissions are prevented at all times.
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170-198 0.6 1.0 2.2 2.9 3.1 9.8
200-220 06 1.0 2.3 3.8 4.0 11.7
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250280 0.3 0.7 2.1 3.3 2.1 8.5
290-310 0.6 1.1 2.4 39 3.6 11.6
320-340 1.5 2.0 2.9 41 3.1 13.6
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Total 9.8 11.2 23.9 31.5 24.5 100.0
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NON-TECHNICAL SUNMARY

1.1 An Environmental Impact Statement (EiS) has been prepared, in
accordance with government regulations, for certain aspects of a new sewage treatment
works (STW) at Midleton, Co. Cork. This part of the HIS is concerned with the flora,
fauna, marine benthos and aquaculiure/fisheries of the areas that may be affected by the
proposed works.

{2 The objectives of the study were 10 eetablish baseline data for the
elements mentioned above, to determine the impact of the proposed STW and any new
outfall, and to propose mitigaiing measures where appropriate.

1.3 The present scheme involves the preliminary freatment of domestic and
industrial sewage from Midleton which is comminuted andfeleased 1o the north end of
the Bast Passage via an outfal] at Rathcoursey. Maag\“ﬁow (1991-93) is about 6,50
cu.m./day with daily release of suspended solié%ﬁ‘r@unﬁng to about one tonne. The
new plant will provide full secondary treaime%tg?a {he effiuent.

SO

S

Qe
S ¢
1.4 Two alternative sffe@g or the STW have been examined: Site 1 close 10
the Midleton by-pass and Site % south of Ballynacorra. The preferred option for an
outfall s to use the existing(\c@%tfail at Rathcoursey but new outfalls at the alternative

STW sites have also been Einsiderad.

1.5 Site 1 comprises a field of improved grassiand which 18 of low ecological
value, although it contains some good boundary hedges. Site 3 is under araole
cultivation and is also of low ecological value. The field boundaries on the north, west
and south sides of the site are of moderately high to high ecological valie. Neither site
is listed as an Area of Scientific Interest (ASI) or is otherwise protected under
conservation legisiation.

1.6 The site for the possible outfall at Site 1 is & tidal river channel (20 m.
wide) with steep banks of rock armouring and with a widely-fluctuating salinity regime.
The rock armouring is covered with a dense growth of brown seaweed (flat wrack) and
the site supports a variety of typical upper estuarine species. ‘
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{7 The outfall site at Site 3 consists of gently-sioping intertidal mudflat (¢.90
m. wide), with rock and boulders at high water mark. A more varied fauna occurs here
compared to Site 1 comprising typical estuarine animals such as the common goby,
common shrimp, shore crab, edible periwinkle and polychaete worms.

1.8 At the site of the existing outfall at Rathcoursey grab samples were taken
to determine the nature and composition of the bottom fauna. Hard gravel substrates,
scoured by the strong currenis, were found around the outfall and up to 250 m. north of
it. A wide-ranging fauna here included starfish, brittle stars, sea anemones, SpPONges,
crustaceans and moltluscs. In the muddier conditions to the north the samples were
dominated by small polychaete worms, with one species (Tharyx sp.) particularly
abundant. Several species occur here which are indicative of polluted conditions.

19  The North Channel, particularly the western end, is an important area for
wintering wildfowl and waders with peak counts of 5,000-7,000 birds in December to
February. The large areas of intertidal mudilat provide rich feeding grounds and the
area is protected as an ASI. Ii is also proposed as a Special Protection Area (SPA)

under the BEC "Birds Directive”.
&

&
&

SR

0\\0«

1.10  The North Channel is also axg%}gp%bﬁ@t location for oyster farming with

three firms engaged in the cultivation of §a 80 and native oysters. Total production is

in the order of 450 tonnes per anhu é}@ er BC regulations oysters marketed directly

to retail outlets must undergo pug 1@(1011 but, despite this, Atlantic Shelifish have

P o Q2 o e .

suffered problems with oactenal%g&wml contamination. This issue will be addressed

separately within the EIS. \6\0

S

1.11 Marine fisheries within the study area are limited to small-scale potting
for green crabs and velvet crabs, with lobster as a by-catch. The Owenacurra and
Roxboro Rivers receive good runs of sea {rout and the Owenacurra also has a good run
of grilse and salmon.

1.12 The impact of the proposed STW on terrestrial flora and fauna will be
minimal at both sites. Site 1 is under improved grassland whereas Site 3 15 under arable
cultivation. Neither is of significant ecological value. The boundary hedges and trees
at either site will not be affected significantly by the proposed STW.

5/2
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113 The construction of an outfall at either site would have a small temporary
impact on water quality in the estuary as cilt ig released from sediments. However, the
discharge of treated effluent is not expected to have a significant impact on the marine
environment provided that the characteristics of the primary effluent remain as they are
at present. Fine organic particles from the outfail will be transported onto mudflat
areas and will be absorbed within this system. There may be some increase in green
algal growth as a result of organic enrichment.

114 Conversely, the change from release of primary- to secondary-treated
effluent at Rathcoursey would provide positive benefits for the marine environment,
should this option be pursued.
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INTRODUCTION

1.0 BACKGROUND INFORMATION
History of the Scheme

1.1 In March 1972 M.C.O'Sullivan completed a preliminary report which
outlined five options for the disposal of sewage from Midieton. At that time mainly
untreated sewage was discharged via 10 outfalls directly to the Owenacurra and
Roxboro (or Dungourney) Rivers, close to the town. The recommended option at that
time was comminution plus tidal tanks and discharge at Rathcoursey but this was not
proceeded with at that time. From 1977 to 1979 further studies on the sewage scheme
were carried out, including dye studies {0 modet the effect of a possible outfall at
Rathcoursey. Local peopie and shellfish growers expressed their opposition to this
outfall and called for secondary treaiment of sewage.

&
& ‘
Q :
12 In 1981, at the request of the Migilstgﬁ for the Fnvironment, Midleton
Urban District Council asked M.C. O’ Sullpfardto re-examine the proposals. The
ensuing report (O'Sullivan 1981) confi:me\giq arlier advice that the best option was
comminution of sewage and release vi Sltfall at Rathcoursey. Following further
discussions with the Department of { S Mérine and the Departinent of Fisheries it was
decided to include a tidal holdingk-@%m Phase 1 of the Scheme. Secondary treatment
was to be provided in Phase 2 ¢f15¢ Scheme. Construction work on the Scheme began
‘in 1986 with discharge from t}i%\Ratizcoursey outfall commencing in December 1988.
&

S
Description of Existing Scherne

1.3 The present Scheme serves a population of over 6,000 persons in
Midieton Urban District and its environs together with Midleton's industrial plants. The
industrial effluent load is comprised entirely of organic effluents from Campbell Irish
Foods, Irish Distilleries Ltd, Nordic Cold Siores, Midleton Cattle Mart, ete. Mordic
Cold Stores and Meadow Meats Ltd discharge ¢heir effluent directly into the North
Changel via a separate outfall near Ballyannan House.
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1.4 Domestic and industrial sewage is discharged to separate sumps in the
main pumphouse at Bailick Road. rrom here the effluent is pumped to a second
~ pumping station at Ballinacurra where it is comminuted before being discharged, via a
tida] holding tank {capacity 2120 cu.m.), to the Bast Passage at Rathcoursey.

1.5 The effluent pipe consists of a 600 mm. steel pipe with a 125 mm.
concrete surround and a 21 m. diffuser unit.

1.6  Monitoring by Cork County Council shows that between January 1991
and May 1993 an average of 5,534 cu.m. of effiuent was discharged per day (range:
3,011 - 11,457 cu.m./day) with the higher flows due to storm water. The effluent
containe an average of 0.95 tonnes/day of suspended solids.

2.0 THE PROPOSED PROJECT

&‘
NS
2.1 In January 1990 the Government jaunck®d its “Environment Action
Programme" which adopted a policy of prexfidincﬁgﬁecondary trearment facilities for
all coastal towns with a projected populationg® ‘fiore than 10,000, in line with the

requirements of the EC Directive on Urban g}&o@ Water Treatment (51/271/EEC) .
,@QQ@\*&
A
N
QQ\Q\\'\\Q
S
29 Two alternativesites for the Sewage Treatment Works are under
consideration. These are! Sigé‘\l at Garryduff, close to the Midleton by-pass and 1.0
km. SW of Midleton, anct@i'e 3 at Ballynacorra 2.3 km. S of Midleton (Figure 0 -

Main Report).

2.3 The four options for STW and outfall which are being considered arc as
follows:-

i. Site 1 + construction of a new outfall discharging to the
Owenacurra River just south of Midleton by-pass bridge.

2. Site 1 -+ utilisation of the existing Rathcoursey outfall.

3. Site 3 + construction of a new outfall discharging to the
Ballynacorra River from the southern end of the site

4. Site 3 -+ utilisation of the existing Rathcoursey outfall.
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2.4 Any new outfall pipe would be similar in design to the existing
Rathcoursey outfall pipe, i.e. 2 concrete-surrounded steel pipe with a diffuser.

3.0 SCOPE OF STUDY

3.1 The objectives of the study as agreed with M. C. ' Sullivan were:-

© To establish baseline data for marine fauna in the vicinity of the
existing outfall and at the two alternative outfall sites.

@ To research existing data, published or unpublished, on marine
benthos, aquaculture and fisheries for the North Channel area of
Cork Harbour.

@ To describe and evaluate the existing terrestrial habitats, flora and

Fauna of the alternative sites for the proposed STW.

E To establish the distribution and importance of waterfowl
populations in the North Channel and Ballinacurra areas of Cork

Harbour. N

y;ﬁ@

O
o To determine the likely impag&‘q@the proposed STW and
. . Q& . .
alternative outfalls on marine ﬁé&@s, fisheries and agquaculture
(excluding bacteriology), W@%‘& 1 and terrestrial flora and fauna.
O
o To propose mitigating %()&é%\res to reduce impacts where possible.
N
QQ\ \\'\\Q
X
&V
O

4.0 THE STUDY AREAS
Extent

4.1 The study area for terresirial flora and fauna is clearly defined by the
boundaries of Sites 1 and 3 and any areas above high water mark along the route of any
new outfall pipe.

4.2  For marine/aquatic aspects of the Scheme attention has focussed on the
areas most directly affected by the proposed outfalls at Sites 1 and 3 and the existing
outfali at Rathcoursey. However, a larger study area has been covered in the case of the
estuarine bird population, oyster cultivation and marine fisheries (the North Channel
and the eastern part of the Lower Harbour) and salmonid fisheries (the Owenacurra and
Roxboro [or Dungourney] Rivers).
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Topegraphy, Geology and Soils

4.3 Midleton lies at the head of the Ballynacorra Estuary near the north-east
corner of Cork Harbour, The topography of this part of Co Cork is characterised by a
series of elongated hills (anticlines) and valleys {synclines) orientated in an east-west
direction, the result of the so-called "Armorican folding". Midieton and the North
Channel! lie in a broad vale of Carboniferous limestone. To the souih, Great Island is
formed by a steep ridge of Old Red Sandstone which is breached in only two places by
former river valleys to form the East and West Passages (Whittow 1975).

4.4 The principal soils of this area are the Brown Podzolic and Acid Brown
Barth. These soils have good structure, texture, drainage and depth features and are
well suited 1o arable cropping and grassland (Gardiner and Radford 1980). The rich
agricultural hinterland of Midleton and the surrounding area reflects these advantageous
conditiitions. '

iavine Areas
F
@ |
RN .
4.5 The North Channel and Bally&zgc%ﬁ% Bstuary are isolated from the rest of

Cork Harbour, being enclosed by Fota. Pyignd, Great Island and the mainland at
Rathcoursey. The main connection With @ﬁ Lower Harbour is via the East Passage.
This is only 350 m. wide at its wid s g@:)nt and water exchange at the top of the Hast
Passage has been measured at 19 O @Water exchange between the North Channel and
Lough Mahon at Belvelly Bridg&{gq%signiﬁcant as this channel is virtaally closed.

46  For the most part the North Channel and the contiguous Ballynacorra
Hstuary consists of extensive intertidal mudflais. The central channel is deepest at the.
entrance o the Bast Passage (11.4 m. at ELWS), becoming narrower and more shallow
to the west. Only a very narrow channel occurs in the centre of the Ballynacorra
Hstuary.

4.7  Salinities just north of Rathcoursey vary from 27.1% to 32.9% in
July/August - i.e. almost full strength sea-water (Table 1), Bven in spate conditions,
salanities here remain relatively high. To the west of Rathcoursey the North Channel
experiences similar or higher salinities while progressively lower salinities are recorded
as one moves up the Bailynacorra Estuary (O'Sullivan 1981).
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4.8 Full data on tidal currents, tidal exchange and water movement will be
provided by the Irish Hydrodata study.
5.0 REVIEW OF PREVIOUS STUDIES
Terrestrial

5.1 As far as we know, 1o previous information is available on the flora and
fauna of the two sites under consideration.
Marine

Benthic Surveys

5.2 The Cork Harbour Water Quality Report éﬁfﬁ} 1939y provides a usefui
and reasonably up-to-date review of information on @btk Harbour, especially for the
many unpublished commissioned reports on Co%@ﬁil@?bour which are difficult to access.

<O
&
O
S

5.3 Little 1s known ab&&ﬁ? 1e sub-littoral fauna of Cork Harbour and in
particular about the Nozth Chaffieiiarea. A preliminary survey of the Lower Harbour
was carried out in March 19'73\9’Nith grab samples taken at 67 stations (Myers et al
1877). The resulis indicateggé\% Tellina fabula sub-community of the Venus striatula
community, which is typicﬁ\ of shallow sublittoral muddy sands or sands. More specific
studies have also been carried out of the Curlane Bank and White Bay (Myers et al
1978) and the Ringaskiddy outfall site (Xeegan et al 1988) near the Harbour Mouth.

5.4 Benthic faunal surveys have also been conducted in the Lough
Mahon/West Passage area involving grab samples taken at 22 stations in 1978 and 1980
(IIRS 1979; NET 1981). These areas are dominated by two species, Abra alba and
Mephtys hombergi, which are typical of the more saline reaches of an esiuwarine
environment.
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5.5 More recently (1991) a baseline survey of the entire Harbour area has
been carried out for Cork Corporation in relation to the proposed Cork Main Drainage
Scheme (Aqua-Fact International Services Ltd 1991). Assessment of the sublitioral
habitat was carried out at 18 stations using Sediment Profile Imagery (SPI) and van
Yeen grab sampling. Replicate grab samples were taken at three stations in the North
Channel, two of them (Stations 56 and §7) close to the North end of the East Passage
and the third (Station S8) further east, opposiie Rossmore. Species lists for these
stations are presented in Appendix IV as they provide useful comparative data.

Intertidal Survevs

56 A baseline survey of 17 shores in Cork Harbour was carried out in 1975
for the Cork Harbour Pollution Report (O'Sullivan 1977) using intertidal transects. Two
of these were in the North Channel: Transect 16 (Opvosite Brown Island) and Transect
17 (Rathcoursey). Twelve of these shores were re-surveyed for the recent Cork
Corporation survey (Aqua-Fact International Services Ltd 1991) but this did not include
either of the transects in the North Channel. Mo intertidal data is available from either
survey for shores in the Ballynacorra Hstuary.

&
&
Hstuarine Birds NN

S A
EN
Ny \@6

R ,
5.7  Waterfowl counts have Q@%@Hied out in Cork Harbour at intervals
over the past two decades. Data ar&ﬁgﬁ bie for the winters 1974/75 (Hutchinson
1979), 1978/79-1981/82 (Hutcbi%;{is%@nd O'Halloran 1984) and 1984/85 to 1986/87
(Sheppard, in press). A new serfésbqﬁ' counts was initiated in 1991 (Coveney 1992) and
unpublished data on the study$area for the two most recent winters, 1991/92 and
1992/93, have been supplieg\c@ the Irish Wildbird Conservancy (J. Wilson, in ).
O

Tisheries and Shelifish

5.8 Little work has been carvied out on the fisheries or fish/shellfish stocks of
Cork Harbour (Paul Connolly (FRC) and BIM, pers comimn).
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5.9 Browne (1903) provides & full description and maps of shellfish beds in
Cork Harbour at that time. The area of the North Channel now worked by Atlantic
Shellfish Ltd was, at that time, a Public Oyster Bed but was supperting only two boats.
A second Public Oyster Bed existed at Rostellan but, again, the productivity of the Bed
at the time of Browne's survey was much reduced over previcus years. At that time
there were two private oysier beds at Rathcoursey which were used mainly for fattening
and storing oysters. Bawnard Creek, in the Ballinacurra Estuary, supported a small
cockle fishery in 1903.

5.10 There ig little recent information available on oyster cultivation in Cork
Harbour apart from a paper on Oyster growth (Barry 1975) and a summary report on
mariculture activities and potential (Partridge et al 1982).

5.11 In 1969 a BIM survey identified a number of mussel beds in the
Ballynacorra Estuary (Meaney 1969). These occurred mainly in the intertidal zone and
consequently were in poor condition and of little commercial value. A more sizeable
bed covering about I hectare was found on the north bank, opposite Rathcoursey, with
the majority of mussels shin-shelled and fast-growing. Meaney considered the North
Channe! might have potential for bottom laying of mussBls but this idea was never
developed. @ ‘

SR
#5
ST
S
&
s
)
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QOQ@Q
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METHODS

1.0 TERRESTRIAL FLORA AND FAUMA
Habitats

1.1 Habitats on each of Sites 1 and 3 were evaluated with a Phase 1 Habitat
Survey using habitat types defined by the Nature Conservancy Council (Anon 1990).
All the sites were visited on 29 September 1993 and habitats mapped at a scale of
1:2,500. Colour aerial photographs of botn sites, taken in early September, were also
used to verify the distribution of habitats.

Field Boundaries

&
N<

1.2 The hedges were surveyed on 29 Septenkb@r 1993 and evaluated using a

guantitative methodology devised by Clements and ;}R%%ts (1992). This gives welghted

scores to various ecological attributes such a “?\I@Sture, diversity, connectivity (links

with other hedges) and associated features sichd@s banks, drains and grass verges). All

hedges were assigned a grade on a scai@%iﬁ" to 4 signifying the following levels of

ecological value:- §§0®
Grade 1 QéQxé\ High to very high value
. Grade 2: 6\00 Moderately high value
Grade 3: > Moderate value
Crade 41 & Low value

1.3 Each of these grades is further sub-divided into three categories with the
use of + or - symbols (e.g. 1+, 1, i-etc).
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2.0 MARIME BEMNTHOS
TField Survey

21 To establish existing conditions in the vicinity of the Rathcoursey ouifall
a grid of 18 stations was set up for benthic sampling. The grid was laid out to coincide
with the likely movement of effluent emerging from the outfall, as determined by tides
and tidal currents (Figure 4).

2.2 Sampling was carried out on 27 August 1993 from the 13 m. trawler
"Skye Maid” using a Day Grab which sampled 0.1 sq.m. of the sea bed. Grab samples
could only be obtained at the northernmost 8 stations, due to the hardness of the bottom
in the Hast Channel and to the north of the outfall (Figure 5). In this area qualitaiive
samples of the benthic epifauna were obtained using a Nawralist's Dredge, although in
some areas {e.g. stations M5 - MT7) even this did not produce a sample.

2.3 Position-fixes {Table 2) were obtained g@?%lg an on-board satellite
navigation system (Raytheon Raystar 920 GPS). As thedcuracy of fixes obtained using
standard GPS in the Cork Harbour area is op%@“{@ﬁuestion (Irish Hydredata, pers
comm) position fixes in the vicinity of the anﬁi annel were checked at identifiable
land points using a hand-held Trimble Trz@%@x (5PS. These gave accurate readings,
thus the co-ordinates obtained for sa\@:ﬁ g stations are thought to be accurate.
Nonetheless, a maximum ergor of ;;950 " must be allowed for in sampling station
positions. NN
L

X

S\
655‘\0
S

Physical Measuremenis

9.4.  Paricle size analysis (PSA) was carried out by the Aquatic Services Unit,
. University College Cork, on samples of sediment taken from 11 stations. This excluded
hard substrates at the southern end of the sample grid but included two additional
stations at the northern end (M19 and M20). Samples were oven dried, dry sieved -
using a standard range of Wentworth sieves (0.063 - 5.6mun) - and fractions weighed,
following the methodology recommended by Buchanan (1984). The data were analysed
graphically by plotting cumulative frequency cCurves on 2 log-transformed W entworth
scale as described by Buchanan (1984). The raw data are presented in Appendix Ii.

2.5  Total organic carbon (TCC%) was measured at twelve stations where
undistarbed sédiment samples could be obtained. The modified Scholienberger chromic
acid oxidation technique (Buchanan 1984) was used (Table 3).
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2.6 A visual estimate of the Redox Potential Discontinuity (RPD) depth was
made in order to provide an indication of the degree of anoxia in the sediments. The
RPD occurs at the boundary between the lighter-coloured, oxygenated surface
sediments and the desper grey or black apoxic sediments, although this does not
necessarily correspond exactly with the point at which Eh = 0.

Processing of Faunal Samples

2.7  On collection, samples were placed in heavy-duty polythene bags and
were later sieved through a 1.0 mm. steel sieve to remove excess sediment. The
retained organisms, sediment, pebbles and shell debris were preserved in sample jats ©
which 4% saline-buffered formaldelyde was added. Rose Bengal was used as a vital
siain to assist manmal sorting. All visible organisms were picked out of all grab samnples
except for fwo stations (M9 and M18) where the large number of organisms made it
necessary to sub-sample.

2.8  identification and analysis of faunal samples was carried out by the Field
Studies Council Research Centre, Pembroke, Southé 4les. Where possible, all
organisms in each sample were identified in the laboratiity to species level. Forty nine
raxa were identified from the 8 grab samples @’ﬁapse are shown in Appendix L. A
further 37 taxa were identified from the qual'%ﬁ‘lgéogmb and dredge samples (Appendix
10y, making a total of 86 taxa for the sub—letaﬁioms.

SRS
O
N
QQ\ \\'\Q
S
Amnalysis of Macrobenthos <
. e

7.9 The following analyses Were carried out on the grab sample by the Field
Studies Council Research Centre, Pembroke, South Wales. The results are presented in
Appendix 1.

Malculation of Diversity and Dominance Indices

2.10  The following three indices were used:-

a Shannon-Wiener Information Function, H(s) (Lloyd, Zar and Kar
1968) which is the most widely-used index in the analysis of
nenthic fauna and gives a measure of both diversity and evenness.

o Pielou's Evenness Index (j), (Pielou 1966) which is based on

Shannon-Wiener and measures how evenly spread the individuals
are over all the species in the sample. '
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2] Simpson's Index of Dominance {¢), {Simpson 1949} which gives
the probability of two randomly-chosen individuals in a sample
belonging to the same species.

Determination of Numerically Dominant Taxa

2.11 For each station the faxa were ranked according to the percentage they
contribute to the total number of individuals. The percentage contributions of the most
abundant taxa were summed until 50% of the total is reached. Taxa occurring within
this arbitrarily-defined group are regarded as numericalty dominant.

Rarefaction Curves (Hurlbert 19713

7 12 Rarefaction curves were plotted by interpolating the expected number of
taxa (S) for progressively reduced sample sizes (N) calculated from actual values of 5
and N.

Classification and Ordination of Stations

&‘
N
2.13 These analyses proceed from a similarityoaﬁatrix for all pairs of stations
based on the Bray-Curtis similariiy co-efficient (Braygnd Curtis, 1957).
§

SS

'\Qogz@b

S

& @@\

2.14  The similarity ma{ri;@@%)é‘?hen subjected to the following analyses:-
EC

& Group average c@g’?zring (Lance and Williams 1967). This is an
agglomerative J;ﬁ%rarchical technique which clusters those stations
showing thecgreatest similarity, with the results being plotted as a
dendrogram.

o Non-metric multi-dimensional scaling (MDS) (Kraskal 1964). This
s a non-linear ordination procedure which is based upon ranked
distances between samples in the ryariable space”. It gives the best
representation of » related objects in two dimensions such that the
inter-point distances correspond as nearly as possible to the
relationships between the objects.

3.0 INTERTIDAL SAMPLES

3.1 intertidal samples were collected in the areas which might be affected by
the outfails at the two alternative sites {Site 1 and Site 3}.
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32 At Site | the intertidal zone consisis of seaweed-covered rock armouring
which shelves steeply into the Owenacurra River. Here, a timed search (10 minutes)
was made of the weed and stones and a sample of the infauna was taken from gravel at
the edge of the river. A pond net sample of mobile fauna was also taken. Samples of
sediment were taken for PSA and TOC analysis.

3.3 At Site 3 the shore consists of mudflat with weed-covered rocks on the
upper shore. A 0.1 sq.m. quadrat was used to obtain semi-quantitative samples which
were sieved and later picked out for faunal identification. At the higher shore stations
(2¢c-2e) only the top 4 cm. of sediment was removed and sieved. Qualitative samples of
deeper burrowing organisms were taken from amongst stones and gravel.

3.4 At the highest station (2e) a timed search (10 minutes) was carried out as
above. A pond net sampie of mobile fanna was taken at the edge of the channel, deep
mud preventing access to deeper parls of the channel, Samples of sediment were taken
from all stations for PSA and TOC analysis.

&
6\\0@
4.0 FISHERIES AND AQUACULTURE )&

&
SO
4.1 Data on oyster cultivati@‘i\%zhs obtained through discussions with Bord
lascaigh Mhara (BIM), the Departmgﬁ( @?ﬁ:he Marine and the main oyster culiivators in
the North Channel. Data on ma@iﬁ:{\@&sh and fisheries in the study area are sparse but
some information was obtained o local fishermen. Data on salmonids were provided

by the South-Western Regioua{&icfsheries Board.
S

5.0 ESTUARINE BIRDS

5.1 The principal ornithological interest of the intertidal area is the
populations of wintering waterfow] which reach a peak in mid-winter. Given the
timescale of this report, it was not feasible to carry out an adequaie field survey of
waterfowl. However, the Trish Wildbird Conservancy made available recent survey data
for the study area for the winters 1991/92 and 1992/93. In addition, published data on

the birds of the area were reviewed.
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THE TERRESTRIAL ENVEIRONMIENT

1.0 GARRYDUFF SITE (SITE 1)
General Site Description

11 The site is in an area of relatively level agricultural land on the west side
of the Owenacurra Estuary. It comprises a single field which is bordered by mature
hedgerows on the south and west sides and by the embankment of the Midleton bypass
road to the east. There are small patches of mixed broad-leaved woodland outside the
boundaries of the site and a small freshwater stream flows along its northern bhoundary.

Field
&

&
1.2 The field vegetation on the site is entigely comprised of dry, improved

grassland. This is reseeded pasture which has ng&*“’g&\\n intensively used in recent years.
It 1s dominated by several common grasses #tlinding cock's foot (Dactylis glomerata)

and Yorkshire fog (Holcus lanatus) with selover (Trifolium pratense) and creeping
buttercup (Ranunculus repens). The IQ@\'@E‘cnSity of management has allowed extensive

invasion by neitle (Urtica dioica)@ﬁ@é\reeping thistle (Cirsium arvense). The field
vegetation is unsuitable for ne@{tﬁit@\birds because it is grazed during the summer
months. The low floral diversitysvould also make the grassland unattraciive to many
invertebrate species. The field d thus of low ecological value.

S

Tield Boundaries

1.3 The south and west boundaries of the site consist of old drystone walls
with mature hedgerows whose total length is 770 linear metres. The canopy is mainly
dominated by hawthorn and blackthorn with occasional elder. Most of the standard trees
are ash but oak also occurs. Mature trees are relatively few and there are many gaps in
the hedges. The ground beneath the hedges has good cover of bramble (Rubus
fruticosus) and there is extensive growth of wild clematis (Clematis vitalba) on trees
and shrubs in the south-west corner of the site. An ecological evaluation of the hedges
assigned both to a grade of 2+, indicating a moderately high value (Table 4). No faunal
surveys of the field boundaries were carried out but it is likely that the hedgerows
would hold a typical breeding bird community with a range of common species (see for
example, Lysaght 1989). There is no evidence of any rare of uncommon species on the
siie. :
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Associated Features

14  Outside the southern boundary of the site is a small area of mature broad-
leaved woodland which inter-connects with the southern hedgerow (no. 1). This is
located on a series of limestone ouicrops and is long-established secondary woodland.
The canopy is dominated by ash with some oak, hawthorn and elder. The ground flora
is impoverished due to heavy grazing and trampling by caitle. There is also much rabbit
burrowing in the soil beneath the woodland. Outside the northern boundary is another
small patch of broad-leaved woodland between the stream and a farm track. This
contains ash, oak, beech and alder. The understorey includes hawthorn and blackthorn.

Tvaluation

1.5  The site is not listed as an Area of Scientific Interest (ASI) although it is
adjacent to the boundary of the North Channel ASI, which includes the intertidal area as
far north as Midleton. The field itself is improved grassland and is of low ecological
value, The hedgerows on the western and southern boundaries of the site are of
moderately high ecological value. Two small areas of woodland outside the boundaries
of the site are of some local ecological value but are not of scientific mnterest.

&
S
S
S &
AN
2.0 BALLYNACORRA SITE (SITK 3 QSQ;Q\
@
G
General Site Description S
EC®
S
&

2.1 The site consj S of an area of undulating farmland on the eastern side of
the Ballynacorra Estuary &Pthe townland of Ballynacorra. It is bordered on two sides,
north and west, by a line of mature trees and a steep, shingle shore which leads onto an
extensive area of intertidal mudflat, The site is divided into three fields.

Fields

2.9 The entire area is under arable cultivation with the exception of a small
rectangular area in the centre which has been planted with spruce trees. The principal
crop is cereals, although a root crop is grown in the field immediately to the south of

the site. The field vegetation is entirely artificial and is thus of low ecological value.
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Field Boundaries

23 The northern and wesiern boundaries of the site are formed by two Jong
shelterbelts of mature trees which have been planted along a steep slope berween the
field edge and the top of the shoreline to provide shelter from the wind. They contain a
large mixture of exotic and native trees and shrubs including beech, oak, Scots pine,
sycamore, ash, sweet chestnut, cucalyptus and elm. The hedge canopy is also formed
by a mixture of shrub species including hawthorn, gorse and elder with some young
conifers interplanted. In places the ground is shaded by 2 dense growth of bramble, but
in other areas there are openings where grasses and mosses are dominant. Both field
boundaries have been assigned a grade 2 rating, indicating that they are of moderately
high ecological value.

2.4  Along the southern boundary of the site is a’long hedgerow which
contains a mixture of ash, sycamore and elm trees with hawthorn art elder forming the
hedge canopy. It is a spine hedgerow and therefore probably older than the adjoining
hedges. It is rated a grade 1 hedgerow, indicating high ecological value.

&
&
2.5  The internal hedges on the site are ai%@f quite recent origin and have
been planted to provide shelter for crops. "i‘he%\%\})\r& st mainly of two exotic species,

Italian elder (Alnus cordata) and Lawson cyg??@o(mmnaecyparis Jawsoniana). There

are no standard trees and the hedges are § ily trimmed to a regular shape. These
hedges are rated grade 3+ indicating @@r‘ate ecological value. No faunal surveys of
the field boundaries were carried Uu@@tﬁ‘t is likely that the hedgerows (especially those
around the perimeter of the site) gz‘gg& hold a typical breeding bird community with a
range of common species (see fo%oﬁ\dmpie, Lysaght 1989). There is no evidence of any
rare-or UNCOMMION species on the: site.

S

Fvalpation

2.6 The site is not listed as an Area of Scientific Interest (ASI) although it is
adjacent to the boundary of the North Channel ASI, which includes the intertidal area {0
the north and west of the site. The field itself is highly modified and is of low
ecological value. The hedgerows around the perimeter of the site are of moderately high
ecological value.
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THE AQUATIC ENVIRONWMIENT

1.0 GARRYDUFF SITE (SITE 1)

1.1 The proposed outfall will be sited just south of the bridge which takes the
Midleton by-pass over the Owenacurra River (Figure 1). The course of the river has
been modified at this point and it is now confined witlrin steep banks consisting of rock
armouring (2.5 - 3.0 m. high). The river here is 20 m. wide and tidal, with
considerable areas of mudflat just above the bridge which flood at high tide.

1.2 Salinity measurements 300 m. downstream of here indicate a widely
fluctuating salinity regime which ranges from nil at low water in spring tides to 31 39%
(almost full-strength seawater) at high water of spring tides (Table 1). Low dissolved
oxygen levels in 1981 (Table 1) refiect high BOD loadings prior (0 the construction of
the existing sewerage network.

&

§@
&
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1.3 The rock armouring is cover@&o @ﬁ% a dense growth of flat wrack (Facus
spiralis) for about 2.0 m. above LWM, it some Enteromorpha. Faunal diversity is
Jow but with shore crabs (Carcinus \gaié\s) plentiful amongst weed and the amphipod
Echinogammarus marim:s present i §ige numbers. The burrowing polychaete Hediste
diversicolor, which is often fouﬁag’% brackish conditions, was present in gravel at the
edge of the channel. In the char@é’i itself small flatfish were noted on the gravel bottom
and larpe shoals of opossu@@ rimps (Neomysis integer), together with ihe comimon
prawn (Palaemon serratusyand common shrimp (Crangon crangon) were present at the
channel edge, amongst weed. Small eels (Anguilla anguilla), up to 120 mm. long, were
also found. In deeper water, large fish, possibly mullet (Chelon labrosus) were seen
fecding. Barnacles (Balanus palanoides) occur on the rocks at low water and on the
bridge supports.

2.6 BALLYNACORRA SITE (SITE 3)

2.1 The proposed outfall at Site 3 would enter the estuary some 3 km.
downstream from Midleton where the estuary broadens 10 €Xpose large areas of
pradflat. At low water the chaonel is some 50 m. wide. Salinities here (27% -33% )
approach full-strength seawater at high tide, with surface salinities falling to 13.7% at
fow tide in July/August (Table 1), and probably lower in winter.
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99 Over the 90 m. of shore from the channel edge to HWM the substrate
changes from deep, fine mud to fine gravel/sandy mud and an upper shore composed of
boulders and rock.

2.3 At the edge of the channel (Station 2a) the substrate is deep (55 cm.),
fine, largely anoxic mud with 2 high (73.9%) siit/clay fraction (Appendix II) and very
few organisms (Appendix IT). Pond netting in the charmel revealed common shrimp and
shore crab. Shoals of juvenile mullet and the common goby {(Pomatoschistus microps)
were found in an intertidal lagoon nearby and these species are almost certamnly present
in the channel.

2.4 Higher up the shore (2b) the presence of large amounis of mussel shell
provides a harder substrate inhabited by the burrowing polychaete Hediste diversicolor
with common shrimp and shore crab amongst the shells.

2.5 At station 2¢ the subsirate consists of @;\ﬁne gravel/sandy mud with
pebbles and a surface layer of dead shells. Hediste diversicolor burrows were again
apparent and the surface layers contained shoreqfﬁ“&ﬁ? he bivalve mollusc Abra teauis,
which is a characteristic species of intertidal gituifats in estuaries, also occurs.

S
&
S
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2.6 Further up the Sll(%@A(Zd) particles of fine mud overlie gravel. The fauna
here is similar to 2¢ with the &Mition of the common cockle (Cerastoderma edule) and,
in some areas, casts of th%&ﬁémorm (Arenicola marina).

2.7  The upper shore has scatiered boulders covered with knotted wrack
(Ascophyllum nodosuns) and bladder wrack (Fucus vesiculosus) resting on coarse sand
and gravel. The fauna of the sand/gravel (2e) consists of Hediste diversicolor, 4s
before, with shore crabs and the common estuarine amphipod, Corophium volutator.
The timed search of shore and weed revealed the edible periwinkle (Littorina littorea),
the flat periwinkle (1. littoralis), shore crabs, barnacles (Balanus balanoides),
amphipods (Echinogammarus marinus) and, in the gravel, Hediste diversicolor and the
comumon cockle.
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2.8  The high water mark consists of bare rock with typical rocky shore
zonation: Verrucaria and other lichens in the splash zone; a narrow band of channel
wrack (Pelvetia canaliculata); and below that a band of fiat wrack. With a fetch of less
than 3 km. this shoreline is described as “extremely sheltered” in terms of wave
exposure, according to the 8-point scale used by the Marine Nature Conservation
Review in G.B. (Hiscock, 1990).

2.9 In total fourteen taxa Weie found at the five stations sampled on this
transect reflecting the typically low faunal diversity of an upper estuary.

3.0 EXISTING OUTFALL AT RATHCOURSEY
Bottom Conditions

31  The Bast Passage is well scoured by strong tidal currents - up to 3 knots
according to Admiralty Chart No. 1773. The bottom i, consequently, hard in the East
Passage and for about 300 m. north of the existing outfall igure 5). Dredge samples
showed the bottom here to consist of small stones (Zwlgzé}’m.), gravel and shell debris
(Table 5). ‘ @ :
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3.2 North of this is a tr\s%'s?%n zone (stations M12 and M13) where mud
overlies gravel. The particle size i‘féﬁysis (PSA) for station M 12 indicates a poorly-
sorted substrate with a mean gr@@%me of zbout 1.0 mm.

. o
X
&
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33 This transition zone rapidly gives way to muddier conditions further mto
the North Channel. PSA for all stations here except, M 18 indicated fine, well-sorted
muds with a silt-clay fraction in excess of 50% and a mean grain size of < 63 pon.
(Appendix 11I). As expected, the finest sediments oceur at stations more 1emote from
the influence of the currents on the east side (M14, M15 and M19) whereas slightly
coarser and less well sorted sediments occur on the west side and closer to the mouth of
the Fast Passage.
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34 A visual estimate of the Redox Potential Discontinuity (RPD) depth was
made at stations with soft sediments. This varied from 0.5 cm. at M15 to 3.0 cm. at
M10 which is comparable to values obtained by Aqua-Fact (1991) at stations close by
(2.34 cm. and 1.02 cm.). These values fall within the middle of the range occurring in
Cork Harbour, which varies from 0.43 cm. in Lough Mahon to 5.0 em. at the Harbour
mouth.

3.5 Total organic carbon (TOC%) varied from 0.95% to 2.70% at the
Rathcoursey grab-sample stations but there was no apparent relationship between TOC
value and distance from the outfall. These values are within the range recorded for
other stations in Cork Harbour in September 1991 (Aqua-Fact 1991).

Benthic Populations

3.6  The benthic populations of the outfall area clearly reflect the nature of the
substrate which varies from coarse gravel where strong tidal currents oceur to deep,
fine taud in the areas away from the influence of the current. The total species list for
the sample area, including both dredge and grab samples, 1\%,;86

§®
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3.7 Qualitative dredge sampl sﬁ@%n from the gravel areas (stations M1 ~
M&, M12 and M13) produced a vagi una comprising 57 species including 17

polychaetes, 21 crustaceans, 9 mQ & and 4 echinoderms (Appendix ). included
amongst the echinoderms are Agteri % rubens (not listed as it was identified on board)
and the brittle stars Amphiura gk@%]ei and Ophiothrix fragilis. Stones and shells from
these samples were covered %&%amacleg Balanus balanus, the tubeworm Pomatoceros
triqueter, spirorbid worm&@ d bryozoans. Small crustaceans were extremely abundant
amongst the shells and sponges.

3.8 Forty nine taxa were present in the grab samples taken from soft
sediments, including a large number of polychaetes (26) and crustaceans {12). The
polychaetes are the nurerically dorinant group at most stations, as would be expected,
with five species making up the bulk of the numbers.
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3.9  The cirratatid Tharyx sp. is the dominant organism at seven out of eight
stations, reaching densities as high as 17,260/m?2 at station M9. Scoloplos armiger is
among the dominant species at stations M10, M11, M14, M15 and M 16. Caulleriella
sp. and is amongst the dominants at some stations but its dorinance at M15 is probably
due to the fact that this sample was sub-surface and the results are, therefore,
unreliable. Finally, Melinna palmata and Myriochele sp. are co-dominant at stations
M10 & M11 and station M9 respectively. The amphipod Corophium volutator is the
second dominant at stations M18 and M10.

Ryvaluation of Resuiis

310 In their classic review paper Pearson and Rosenberg (1978) describe the
impact of a point source of organic enrichment on benthic communities. The first zone,
closest to the outfall, is normally a "dead" zone, where no macrofauna SUTvives.
Outside this is a "polluted” zone containing opportunistic and pollution-tolerant species,
including the polychaete Capitella capitata. Beyond the "poiluted” zone lies the
“subnormal " zone where the benthic fauna is modified, both in terms of species present
and numbers of individuals, over the normal situation.

*{\Q}Q&

3.11 The Rathcoursey outfall produces Qgpr;g?imately one tonne of particulate
matter per day but because of the strong ti ’\\@1 ‘rents the impact does not occur
immediately around the outfall. This org J@}natter is probably dispersed widely
throughout and beyond the study area. (ﬁ\\i(ﬁgugh the typical zonal succession is not
evident around the outfall itself therg;\}% &vidence of enriched conditions in the softer

sediments to the north, just beyond\&ﬁqg@rea of scoured bottom.

3.12  Hard subshgzjues extend for a distance of about 250 m. north of the outfall
and, while Capitella was present in dredge samples, the fauna here is diverse and
includes species such as Amphiura which are not normally associated with polluied
situations. The availability of particulate matter from the outfall, as well as the StrODg
currents, may explain the presence of suspension feeders (such as Antedon) here. In
general, however, the epibenthic fauna is not regarded as a reliable guide to organic
enrichment (Pearson and Rosenberg 1978).

3.13  The samples taken in the areas of soft sediment, some 250 - 400 m. from
the outfall, contain several organisms which are known indicators of pollution. The
dominant organism Tharyx sp. is not amongst {hese but its occurrence here in such
large numbers and its dominance in the samples does indicate 2 correlation with the
outfall (G. Hobbs,FSC, pers comm).
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3.14 Amongst the known pollution indicators is Scoloplos armiger which was
secondarily dominant at many stations. Several studies have shown that this species
often occurs, along with Capitelia and Nereis, close to sewer outfalls (Pearson and
Rosenberg, 1978). Corophium volutator - which was abundant at M10 and M18 - is
known to occur close to the anoxic zone and in polluted channels, while Fteone longa
and Streblospio shrubsoli are also secondary indicators of poltuted conditions.

3,15 Nephtys hombergi, which was present at all stations but one, is also a
characteristic poilution indicator species and was consistently found at the most polluted
stations in the Lee Estuary during the recent survey (Aqua-Fact 1991).

3.16 Comparison with the 1991 Agua-Fact survey results for stations close {0
here {Appendix IV} shows that while species lists overlap and Tharyx sp. (T. marioni)
was present it did not occur in such overwhelming numbers. There may be several
explanations for this. First, the sediments sampled by Aqua-Fact may have been
different from those in the present survey (position fixes are not given). Secondly,
Tharyx may be patchily distributed in the area. Thirdly, it is quite possible that faunal
communities have changed in the two years since the Aqua-Fact survey was carried out,
under the on-going influence of the outfall. &

0®®
&
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3.17 Because of the difficulty o@@)r{@mmg sample material at regular intervals
along the enrichiment gradient the Sg&ox Wiener Index H(s) and its evenness G},
which normally correlate well withs ies abundaiice along this gradient, are not as
useful as expected. The diversity fides (Appendix I) are not directly comparable with
those obtained in the Aqua—Fact\s*tﬁdy because the latter values were based on combined
0.1 sq.m. samples. &i\\o

S

3.18  Sirnilarly, rarefaction curves normally provide a measure of species
diversity in relation to envichment gradients but in the present study (Appendix ) these
again show no clear correlation with distance from the outfall.

3,19 The group-average clustering and MDS plots place stations Mil, M16
and M17 in one sub-group and M14 and M10 in another sub-group, with all belonging
to the same loose group. M15 stands out alone but this anomaly is due to this sample
being sub-surface. The small number of stations, and the difficulty of obtaining a
regular grid of samples due {0 the substrate, means that no clear trends emerge in
relation to the outfall as regards an enrichment gradient.
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3.20 In surmmary, while there is no conclusive evidence that the Rathcoursey
outfall is the cause of the pollution detected, it is likely that an input of approximately
one tonne per day of particulate matter from this source (over the past five years) has
had some impact on the North Chamnel. However, the presence of haxd substrates close
to the outfall makes the effect difficult to detect and, in addition, it is not clear how
much other sources of effluent contribute towards the observed pollution.
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ESTUARINE BIRD POPULATIONS

1.0 INTRODUCTION

_ 1.1 The intertidal areas of the Ballynacorra Bstuary and the North Channel
form a continuum with the rest of Cork Harbour although there are natural subdivisions
4t the East Passage channel (south of the Rathcoursey outfall) and at Belvelly Bridge
(between Fota Island and Great Island). However, there is free movement of birds
between all parts of Cork Harbour and fhere is no evidence to suggest that any one area
holds a discrete population.

1.2 Cork Harbour has at least 1,400 hectares of intertidal mudfiat and is the
third most important wetland in Ireland in terms of its wildfow] and wader populations.
It is of international importance for two waterfowl species, black-tailed godwit and
redshank, and of national mportance for & further 19 species (Sheppard, in press). In
the latter group, the concentrations of shelduck and dun\}}?’gn in Cork Harbour are the
largest in Ireland. ¢

&
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1.3 In the recent count seré's? @oveney, 1992), Cork Harbour was divided
into a total of 23 sub-sites. These.ﬁyﬁgeogeneraliy covered in a single day by a team of
experienced observers. Counts @g@k\%one wifhin two hours of high tide when the birds
would be close to or in their rg&?ﬁs. The distribution of the main high tide roosts was
given by Hutchinson and Oﬁalioran (1984) and those in the study area are shown in
Figure 3. QOQ

2.0 NUMBERS PRESENT

7.1 The study areas from Midleton to Belvelly Bridge was sub-divided into
five sub-sites in the IWC survey (Figure 3). The total number of birds counted in the
study area in the winters 1991/92 and 1992/93 is shown in Pable 6. Peak counts of
between 5,000 and 7,000 birds occurred in the period December to February each
winter. The most numerous species were dunlin, shelduck, curlew, lapwing, redshank,
wigeon and golden plover. A further 20+ species ocurred in smaller numbers (Table
7).

9/26

EPA Export 25-07-2013:23:49:26



2.2 In relative terms, the western end of the North Channel holds the largest
area of interidal mudfiat in the study area and is the third most important part of Cork
Harbour for wintering waterfowl (Coveney 1992). The eastern end of the North
Charnel and the Ballynacorra Estuary hold smaller, but significant, populations.

73 The main factors limiting the number of waterfowl in the study area are
availability of feeding habitat and disturbance. The main feeding areas are the mudflats
which occur primarily in the Rathcoursey area and on the northern and western shores
of the Nozth Channel (See Figure 3). The steeper rocky shores on the south side of the
Nozth Channel are of little importance for feeding birds. At the western end of the
North Chammel there is extensive encroachment on fhe mudflais by the introduced: cord
grass Spartina anglica which prevents some birds feeding here. Disturbance associated
with aguaculture in the central and western parts of the North Channel may limit the use
of some areas by birds at low tide.

3.0 PROTECTION OF BIRD HABITATS

41  The entire intertidal zone in the study area is listed as a Area of Scientific
Interest (ASI) of regional irpportance because of its ornii\b(\)\’logical interest. At present
ASIs have no legal status but they are listed for pmtg\gé”on in the County Development
Plan. All ASIs in the couniry are currently ( ) Pbeing reviewed by the Office of
Public Works (OPW) and it is expected thgt @;\ equivalent designation of Matural
Heritage Area (NEA) will be given to I@%}\}ASIS and that this will be covered by
proposed amendments (o the Wildlife é§§@9 6.
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3.2 The entire iﬁdai zone in the study area is also proposed (1993) by the
OPW for designation as a Special Protection Area (SPA) under the EC Directive on the
Conservation of Wild Birds (79/409/EEC). This is significant because any proposal for
BC funding for a development which may affect the proposed SPA will be considered
by the EC Commission's Environment Directoraie (DGXY) to determine if there are any
detrimental effects on bird populations. The BC Commission regards proposed SPAs,
which qualify under the Directive, as meriting equal attention with designated SPAS.
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FISHIERIES AND AQUACULTURE

1.0 INTRODUCTION

1.1 As indicated in Section 2.5.4 there is a paucity of published survey data
relating to fisheries and aquaculture in the North Channel area. Information on existing
fisheries and oyster farming activities has been gathered through interviews with local
fishermen and oyster farmers as well as staff of BIM and the Fisheries Research Centre
(see 10.0).

2.0 OYSTER CULTURE
Introduction

&‘
2.1 There are, at present, three oyster farms Qgg’;@%&ting in the North Channel:
Atlantic Shellfish Ltd, Fota Island Oysters Lid anc\&()g@érhaven Shellfish Lid. )
Q) 2
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2.2 Atlantic Shellfish Lt%&@d at Rossmore, is the largest, producing 250
to 300 tomnes of oysters per yeayd'Lhe firmn has been farming oysters in this area since
1963, growing both the Pacific oyster (Crassostrea gigas) and the native oyster (Ostrea
edulis). Their oyster licence cQVers a farge central area of the North Channel (Figure 6)
although much of this is exgosed mudflat and therefore unsuitable for oyster culture.
They also control the oyster farming rights over a large area in the Lower Harbour as

shown in Figare 7.

Cultivation of Native Oysters

2.3 Atlantic Shellfish is the only firm of the three cultivating native oysters.
Twenty-one artificial spatting ponds (each holding about one million litres of sea~water)
have been constructed on Brick Island and these are used for the production of native
oyster spat. About 90% of Atlantic Shellfish's stock of native oysters was lost in 1986
as a resuit of the oyster disease Bonamia. However, stocks are now recovering and an
increasing quantity of spat (on mussel shell) is being laid on about 50 hectares of hard
boitom in the North Channel - as indicated in Figure 6. Botrom cultivation of native
oysters is also carried out in the Lower Harbour, north-west of Rostellan (Figure 7.

9128

EPA Export 25-07-2013:23:49:26



Cultivation of Pacific Oysters

2.4 Fota Island Oysters and Oysterhaven Shelifish specialise in the
production of Pacific oysters, farming blocks to the west of the Atlantic Shellfish
holdings (Figure 6). Both operations began in 1986; by 1993 production was estimated

a1 180 tonnes (Fota 140t; Oysierhaven 406) and expanding. Seed is bought in at 3-4rnm,
mainly from a UK hatchery, and is on-grown in mesh bags placed on iron trestles at
low water mark. All produce is sold in bulk to wholesalers, for marketing mainly in
France (also to GB and Northern Treland), therefore purification is not required.

2.5 Since thie demise of the native oyster the bulk of Atlantic Shellfish's
production has been Pacific oysters. These were formerly grown on irestles in Ahanesk
Bay but were moved 1o Rostellan after the start-up of the Rathcoursey discharge in
1998, following problems with bacterial contamination. Unlike the other two firms,
Atlantic Shellfish sell oysters directly to hotels and other retail outlets, with markets
mainly in London but also in Germany, France, Belgium and other paris of Europe.

Purification of Oysters .
i ¥ &

&
&

26  Oysters marketed directly for &’}?@'@;\n consumption must now meet
standards set out in the BC Directive 91/49248 ("Bivalve Directive”). This stipulates
Limits for coliform contamination of she(l\ S Siesh marketed for buran consumption,
but does not deal with viruses which sived apparently, resulted in illness amongst UK
consumers of "Rossmore Oysters” GAROH 1991). These can be long-tived in sea-water

. NS sy
and can survive the normal deppration process. In order to avoid further problems of
this kind Atlantic Shellfish (iep\uﬁ?te oysters destined for market by holding them for

cight weeks in spatting pond@s?i\\ﬁwllowed by standard UV treatment.
N
oS

277  The question of bacteriological contamination of oysters from the North
Charnel and its causes is beyond the scope of this report and will be dealt with in a
separate report. A preliminary analysis of the problem has been carried out for BIM
(Agqua-Fact International Services Ltd 1992)
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3.0 MARINE FISHERIES

3.1 There have been no specific suxveys of fish stocks carried out in Cork
Harbour (P. Connolly, pers comin). Shore crab (Carcinas maenas) are fished by pot in
the North Channel, north of Rathcoursey between mid-March and May. This area also
hold good stocks of flounder (Platichthys flesus) and dab (Limanda limanda) but, due to
ihe abundance of debris such as sticks, is difficult to fish. Good catches of velvet crab
(Portunus puber) as well as Jobster (Homarus vulgaris) are obtained along the east side
of the Fast Channel where weed-covered rock occurs (V. Randall, pers comm).

32 In the Lower Harbour trawling for flatfish, rays, etc is common and
there is good potting for common prawns (Palaemon serratus}.

4.0 SALMONIDS

4.1 The Owenacurra River, which flows through Midleton to Cork Harbour,
has a good run of sea trout (Salmo trutta) from July to Sq}g}&mber. There is also a grilse
(Salmo salar) run in July and a good late ren of salnoa\s% (p. O'Connor, in litt; Anon

F3S
F &
SN
N
© @
&

4.2  The Roxboro (o1 Qfﬁg%urney) River, which joins the Ballynacorra
Bstuary at Midleton, gets a sma 90 of sea trout, with good numbers in the lower
reaches. The only licensed dm(i;;tc%et fishery in the area is located at Marleag Point, at
the southern end of the Hast (}’%ssage.

S

43  Prior to the removal of the sewage discharges ai Midleton fish kills
occurred in the upper estuary but since the construciion of the Rathcoursey outfall this
problem has been resolved (P. O'Connor, pers comm).
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IMPACT ASSESSMIENT

1.0 GARRYDUER SITE (SITE 1)
’]i‘errésirial

1.1 The proposed sewage treatment works will be located entirely within the
boundaries of the existing field at Garryduff and will not involve any significant loss of
hedgerows or other boundary features. The majority of the site is under improved
grassland and this is the only habitat which will be significantly altered by the
development. However, as the grassland itself is of low ecological value, the effects
will not be significant. The proposed outfall from the STW to the Owenacurra Estuary
would run along the base of the embankment of the Midleton bypass road and would
not involve any loss of natural habitat. '
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1.2 The edge of the channel at the’ <f‘?posed outfall site consists of steep rock
armouring. Very little intertidal habj S\J\guld, therefore, be affected during the
construction of any outfall. Howevergifdn outfall was required at this site there may be
a small temporary increase in the affigunt of sediment entering the Estuary as a result of
earth-moving works. An outfai‘k%@i% would require a diffuser to be laid on the bed of

the channel but this would not @fgvide any obstacle to migratory fish.
X

&

S

Aguatic

1.3 With full secondary treatment of sewage the main constituenis of the
discharge are likely to be dissolved organic nutrients, fine organic particles,
bacteria/virnses and fresh water. Assuming the characteristics of the primary effluent
remain as they are at present and no significant amounts of toxic substances (e.g. heavy
metals or PCBs) enter the STW from industrial sources, contamination of marine biota
from this source should not occur.

1.4  Since the salinity regime fluctuates widely at this site the impact of
further inputs of freshwater is not likely to have a significant impact on flora and fauna.
Similarly, the additional fine sediment particles will be rapidly dispersed and will settle
on intertidal mudflats in the estuary, with minimal effect on marine organisms, although
an increase in the growth of green algae may occur due to organic enrichment.
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1.5 The impact of bacteria/viruses on shellfish cultivation in the North
Channel area will be considered in a separate report.

1.6  We conclude that any outfall at this site is unlikely to have a significant
adverse effect on marine flora, fauna or fisheries. However, more precise conclusions
on the effluent impact would require data on the fikely composition and volume of the
efffuent, as well as dilution and dispersion characteristics of the receiving waters. These
data were not available to us at the time this report was compiled.

3.0 BALLYNACORRA SITE (SITE kY
Terresirial

2.1 The proposed sewage treatment works will be located entirely within the
woundaries of the existing fields at Ballynacorra and will involve the loss of internal
hedgerows only (No 6 on Figure 2). These hedges are of recent plantings, containing
only non-native shrub species and are of only moderate $cological value. If necessary
they could easily be replanted following construction.§& -

S
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2.2 ['he majority of the j§'under intensive arable cultivation and this 18
the only habitat which will be sigiily ‘anily altered by the development. However, 4s the
arable land is of low ecologicaﬁv(@‘h’e, the effects will not be significant. An access road
to this site, if carefully sited\,é&i%f not expected o cause any significant loss of natural
habitats.

S

2.3 The proposed outfall from the STW directly to the Ballynacorra Estuary
would exit to the west of the site and would thus involve the removal of a narrow strip
(10 m. wide) through the field boundary to the foreshore (No 4 on Figure 2). This
boundary contains a number of mature trees with a range of exotic and native species
and is rated of moderately high ecological value. The removal of this band of trees and
shrubs is not significant in the context of the Iarge pnumber of trees in the field
boundary. ‘
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Aguatic

24  The intertidal habitat at the proposed outfall site consists mainly of
gently-sloping mudflat and areas of shell gravel, with rock at the high water mark.
These support a typical range of estuarine organisms. T he construction of an outfall
here would result in a small permanent change in substrate conditions along the line of
the outfall but no significant impact should occur provided the outfall trench is left level
after back-filling.

75  The same comments as in 8.1.2 apply here, as regards the effluent
characieristics. However, being further down the channel it is likely that effluent
ditution will be greater and the impaci of the effluent, therefore, less here than at Site 1.

2.6  The habitat surrounding the proposed point of effluent release is mainly
tidat mudflat therefore the additional fine sediment particles will be absorbed within this
system, settling out where current speed drops. Given that the quantities of particuiate
matter are likely to be low by comparison with the present outfall, the effect on marine
organisms is likely to be minimal, although an increasgﬁi the growth of green algae
may occur due to organic enrichment. §@ :

&

F3S

&S
S
S

2.7  As at Site 1 there wi beno impact on migratory fish stocks such as

salmon providing the diffuser is((xé( N dded down in the central channel.

S

(O

<
QOQ&Q
2.8 Leaving aside bacteriological effects on shellfish, we conclude
provisionally that an outfall at this site is unlikely to have a significant adverse effect on
marine flora, fauna or fisheries.

3.0 EXISTING OUTFALL AT RATHCOURSEY

Change to Release of Secondary Treated Eiffuent

3.1 If it is decided to retain the Rathcoursey outfall the nature of the effluent
released would change considerably from the present one, where levels of BOD,
suspended solids, bacteria/viruses, efc, are high. As noted above (8.1.2) the main
constituents of secondary-treated effluent are likely to be dissolved organic nutrients,
fine organic particles, bacteria/viruses and fresh water.
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3.2 Sea-outfalls have traditionally affected the sediment, and hence the
benthic populations, in proportion to their size and the level of treatment. The major
effects are an increase in the silt/clay fraction of the sediment due to inorganic particles
and enrichment of the sediment by organic particles of sewage. In the case of the
present outfall the effects are not readily detectable on account of the strong scouring
effect of tidal currents in the vicimity of the outfail.

3.3 The proposed upgrading of the quality of effluent released is likely to
have a beneficial effect on the marine biota of the East Passage and North Channel,
although in the absence of data on the volume and composition of the effluent this is
difficult to quantify. The most likely effect is a change in the character of sediments and
the species compositidn of benthic communities close to the outfall (0 - 400 m.), as well
as an increase in species diversity.

Removal of Ratheoursey Discharge

34  Should it be decided to construct a new outfali at Site 1 or Site 3 the
outfall at Rathcoursey would no longer be required and dfscharges would cease. This
would clearly have a beneficial effect on the flora a@auﬂa of the Bast Passage and
North Channel, and possibly on fisheries/aquac@uge\, although this would be offset by
the need to release the effluent instead in the i9nacorra Estuary.

9/34
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MITIGATION MEASURES

1.0 TERRESTRIAL HABITATS

1.1 There will be extensive planting of broadleaved trees and shrubs around
the proposed development providing additional habitats for flora and fauna. These new
habitats will partly replace existing improved grassland if Site 1 is developed and arable
land if Site 3 is developed, both of which are of low ecological value. The nett effect
will be an increase in habitat diversity and a resulting increase in species of flora and
fauna. Any small loss of trees and shrubs to accommodate the proposed outfall at Site 3
will be offset by re-planting after construction with standard trees.

2.6 MARINE AND INTERTIDAL HABITATS

&
§®
S

2.1 Construction of a new outfall ggﬁo Ner site will resolt in the release of a

certain amount of sediment. All measureg??@sible will be taken to ensure that this is

minimised. After laying of outfalis andétﬁ ser the channels and intertidal habitat will

be restored io their previous conditi ‘,\\Q&ﬁ\ as much as this is possible. Any diffuser will

be bedded as deeply as possiblg&r\@he river channel to ensure that the passage of

migratory fish is not obstructed? g%
s

S

During Construction

Post Construction

2.2 Mitigation measures post-construction will be largely associated with the
operation of the STW to its design specification. The quality of the effluent with regard
to particulate matter, synthetic chemicals and heavy metals is of paramount importance
and regular sampling at the works outlet is recommended.

2.3 It is vital that any new industrial discharges to the sewerage system
receive adequate pre-treatment before being accepted, to ensure that substances which
are potentially deleterious to the marine environment are not released from the outfall.

9135
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Oscar Merne
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PERSONAL COMIMUNICATIONS

ORGANISATION

Atlantic Shellfish Ltd
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Oysterhaven Sheilfish Ltd
Fota Island Oysters Lid
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Dept. of the Marine
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N
I
S

S
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SUBIECT

Oyster farming

Oyster farming

Qyster farming

Oyster farming

Oyster farming

Oyster licences

Qyster licences

Salmonid fisheries

Marine fisheries

Biological studies & fisheries
Biological studies, Cork Hbr
Cork Harbour studies

Public health aspects
Bacteriological monitoring
ASY/SPA designations

%SQK/SPA designations
0 rnithological data

Ornithological data
Ornithological data
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1. INTRODUCTION:

1.1 This report was undertaken at the request of Mir Pat Sheppard of M. C.
O'Sullivan, Consuliing Engineers, Tnnishmore, Rallincollig, Co Cork
M. €. O'Sullivan have been asked to prepare an Environmental Impact Statement
(B.1.8.) for a proposed Sewage Treatment Plant at Midleton, Co Cork. This
report is concerned with the noise impact part of the EL5.
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2. NOISE BASELINIC

The site for the proposed plant is at Garryduff, Midleton, Co Cork {see enclosed
ordinance survey map segment). The nearest residence is c. 100m from the
nearest proposed installation on the site with the Midleton By-Pass dual
catriageway intervening,.

b
—

59 The local noise environment is dominated by the traffic on the dual carriageway
which is part of the National Primary Road from Cork to Waterford.

74 Measurements were made of the pre-development noise levels at the site and
outside the nearest residence to cover the periods of time representative of day-
time, evening-time and night-time conditions. The locations of the
measurements are shown o the layout drawing (1:1000 gite layout).

5

2.4 The equipment used for the noise measurements w SD%@Bmei & Wjaer Noise
Level Analyser, Type 4426; Microphone, T \\\é‘;‘é\ 5. The equipment was
calibrated using a Bruel & Kjaer Sound L \@aﬁbl‘"ﬁt(ﬁ} Type 4420.

S
Q&
S, , :
25 The noise level was sampled and th%@\l@wmg " A-weighted" data was obtained
for each 15 minute period. N
((d \\'\\Q

O
L¢;)  Thenoise level equg\]&(c’i or exceeded for 1% of the measurement
period. (This parg?ﬁe‘ter gives a good indication of typical
maximum level§

L(ioy The noise level equalled or exceeded for 10% of the measurement
period. (This is the parameter currently used in the assessment of
traffic noise.)

L(95) The noise level equalled or exceeded for 95% of the measurement
period. (This level is taken to represent the "background noise” level.)

Leq The equivalent continuous noise level for the measurement period.

The Leg is an energy based average widely used in the assessment of
environmental impact.
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2.6 The results of the noise measurements are tabulated in Table 1. Location 1
refers to measurements made at the site. Location 2 refers to measurements
outside the nearest residence. The levels at Location 1 are higher than those at
Location 2 because the house is not in line of sight with the carriageway West of
the underpass. The ambient levels are relatively high for this type of near-rural
area. This is because the levels are due exclusively to traffic noise on the
National Primary Route. The night-time measurements for 15.10.93 were made
under calm conditions and show the background or ambient night-time noise
levels in the absence of traffic.
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DATE
4.10.93
4.10.93
4.10.93
5.10.93
5.10.93
5.10.93
5.10.93
5.10.93.
5.10.93
5.10.93
5.10.93
5.10.93
5.10.93
5.10.93
5.10.93
6.10.93
6.10.93
15.10.93
15.10.93

15.10.93

TIME
12.00 - 12.15
12.35-12.50

14.02 - 14.17

11.30-11.45

11.47-12.02

12.15-12.30

12.35-12.50

14.00 - 14.15

15.00 - 15.15

- 15.25-25.40

15.55-15.10
21.00 - 21.15
21.25-21.40
21.50 - 22.05
22.17-22.42
01.20 -01.35
01.50 - 02.05
01.15 -01.26
01.25-01.30

01.40 - 01.45

TABLE 1
LOCATION T
No.1 (Site) 61
No.2 (Residence) 68
No. 1 63
No. 1 | 65
No. 1 65
No. 2 67 §é~
‘@“*
NO, 2 é?@b\o 6
VS
No. 1 ‘o{\Q < 64
O &
& §° ‘
Nax N\; 64
Q%Q@-
. & '
No. 2 67
N
% No.2 70
No. 1 61
No. 1 62
No. 2 59
No. 2 59
No. 1 54
No. 2 53
No.1
No.2
No.1

59

62

62

59

61

62

59

60

56

37

55

54

48

49

50
51
45
43
51
52
46
45
42
40
41
39
37
37
33
31

31

A

4
58
56
59
59
57
56
58
58
56
58
52
53
51
50
45
45
35
33

33
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3.0

3.1

3.2

NOISE EMISSIONS:

The site plan showing equipment laybut is shown on the drawing titled “1/250
Layout Plan” Drawing No. 030, Rev. A '

The treatment plant’s equipment with their installed electrical power is itemised
as follows:-
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Flements within Domestic Treatment Plant

Element Installed Hours Remarks

- kW Run/Day
Fine Screen 2 24 Housed
Air Blowers 4x37 24 Housed indoors
Operating @ complete with
75%. - acoustic hoods.
Grit Trap & No noise
(Aerated) &

)

: - NN :
Digester Tanks éﬁo & No noise
(aerated) \}f\QO\'&é

N

. X & - .

Mixers 12x2 P 24 Immersed in

(Use 3 No-; S Bio-Reactors

&S
P
Sed. Tank Scrapers 3x 25‘5% 24 Open
&

Sed. Sludge Return 3%0.1 ' 24 Immersed
Denit. Sludge Return 2% 0.25 24 Immersed
Waste Act. Sludge  3x02 20 Immersed
Sludge Sed. Tank 1x%x1.0 24 Open
Sludge Transfer Pump 0.5 24 Housed
Sludge Dewatering 7TkW 8 Housed
Plant Heat & Light 20 12 Housed
Ventilation 10 24 Housed
Generator : ', Housed indoors
(Standby) | complete with

acoustic hoods.
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33 Ofthe equipment itemised in paragraph 3.2, the only elements with significant
noise levels are the Air Blowers, Sludge Dewatering and Generators.

Air Blowers: It is envisaged that the type of Air Blowers to beused is a
Holmes Dresser Packaged Air Blower Unit, Type HR 32. The manufacturers
have supplied the information that the noise level from this unit is 99 dB(A)
(free-field) at 1m (without hood), 79 dB(A) (with hood). ‘To supplement this
information the noise levels from previous reverberation measurements made in
the plant house of a treatment plant at Enniscorthy using a smaller Air Blower
(same manufacturer) are given here:-

This unit was a Type HR 12 (15 kW).

Octave Band Levels

&

&

Hz 63 125 280 500 1K 21%0\“ 4K 8K

B g0 85 75 15 15 S 1T 67

&S
RN
_ S
& _ .

_ Siudge Dewatering: ~ For the slu@esd%watering it is planned to use the same
type of Filter Belt Press as has beg installed in the treatment plant at Bandon.
Noise measurements were ma&go@t\t is plant and are itemised here:

Y
&
Reverberant levels in dewg\&%ng house:-
O

QOctave Baﬁd Levels

Hz: 63 . 125 280 500 1K 2K 4K 8K
dB: 70 69 72 74 T8 81 77 71

Measurements made outside building at-distances from shut roller steel door.

sm - 59 dB(A)
1om - 51dB(A)
20m - 45 dB(A)
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10

Generator: It is planned that the type of generator o be used is a
40 H.P. Lister, 1450 rpm (with hood). '

Measurements were made of the noise from this type of generator while
operating outdoors in a field.

Octave Band Levels (1m distance).

Mz 63 125 280 00 1K 2K 4K SK

dB: 72 88 89 g2 77 63 62 61

1m distance : 83 dB(A)
5m distance : 70 dB(A)
10m distance 65 dB(A)
-20m distance 59 dB(A)
&
&
&
S
AN
SO
N
&
KO
S S
SN
R
S\O
\O
QOQ@Q
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4.0 NOISE CRITERIA:

4.1 Ingeneral, noise criteria for industrial noise in European countries are related to
sones such as residential, industrial, commercial etc. "Acceptable levels" in
various countries can vary from 35 to 60 dB(A) at night and 40 to 70 dB(A)
during the day, depending on the type of area.

Forbairt experience and precedents set in planning conditions in Ireland by
various local authorities and An Bord Pleanala have shown that, for general
acceptability, noise level criteria outside nearby residences should normally be
selected within the following ranges:-

Night 35 to 40 dB(A)
Day 45 to 55 dB(A)
&
An important aspect of these criteria is the absence @%Q?)rominent discrete tones -
or impulses. P X
‘ O
F &

¢ N
Selection of the preferred noise cﬂteria(\m\‘fg% within the range of values above
depends on the pre-existing noise Ieg@%&h& character of the area and the nature
of the development. RN
QQ\Q\\'\\Q .
The following extracts are frogq‘%\e EPA Guidance Note for Noise in Relation to

Scheduled Activities foringg@rated Pollution Control Licensing.
oy = '

“Ideally, if the total noise level from all sources is taken into account, the noise
level at sensitive locations should be kept below an Lagr value of 55 dB(A) by
daytime. At night, to avoid disturbance, the noise level at noise sensitive
locations should not exceed an Lacyr of 45 dB(A). In some particularly quiet
areas, such as pastoral, rural settings, where the background noise levels are very
low, lower noise limits may be more appropriate. Audible tones and impulsive
noise at sensitive locations at night should be avoided, irrespective of the noise
level”. ’

Taking the above into account and the low level of night time background noise
in the area of the proposed development we propose the following criteria as
being appropriate for minimal impact on the existing noise environment:-

Night : 40 dB Lacer
Day 50 dB Laegr

These are limit vatues for the noise from the proposed plant measured outside

any permanent dwelling. ‘These should not be any significant pure tones or
impulsive elements in the noise spectrum.
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5.0

51

CONTROL OF NOISE EWSSKONS:

In general, the proposed development is amenable to noise control measures

using proven and available technology. The following options are among those
available to control noise emissions from the site.

if.

.

V.

vi.

Selection of low noise equipment
Selection of building materials
Selection of plant location and building layout on the site

The use of local screening and enclosures

&¢
e . $
The use of buildings for screening &
' . O
: 5 L .
The use of silencers and attenuators onﬁmdual plant items and
equipment. \}f\QO\'&b
L&
S
)
&
&E
N
QQ\ \\'\\Q
N
S\Q
\0
e
QO
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6.0 ASSESSMENT OF IMPACT QF PROPOSED DEVELOPMENT:

6.1 Estimates of the expected noise levels based on

) measurements of noise from similar items of equipment

(it) visits to similar sewage plants

(iif) distances involved '

(iv) barrier effect provided by road banking

(v} noise insulation provided by cladding of proposed buildings.

show that the environmental noise criterion of 40 dB(A) at night-time and 50
dB(A) day time will not be exceeded at the nearest residence by noise from the
proposed development.

6.2 This assessment has been arrived at from examinatiog\éo? the preliminary
proposed design. On the full completion of thgdg‘%n work a confirmatory
assessment will be done on the completed ;Z?r?@ﬁgﬁls. |

SO

&

S

O
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MIDLETON SEWAGE TREATMENT PLANT E.LS.

Assessment

Niall Hyde + Associates, architects, landscape architects
16 Upper Fitzwilliam St., Dublin 2. Tel: 6687378  Fax: 6762461
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MIDLETON SEWAGE ?REATMENT PLANT E.LS.
Visual Impact Assessment

GENERAL AREA

The area in which the proposed treatment plant is to be located lies to the south
west of Midleton. The new Bypass Road jorms an edge to the built up part of the
town in this area. The land on the other side of this road is presently in agricultural
use. Ballyannon Wood which is an important amenity to the town lies about haif a
mile further to the south west of the Bypass Road. It is proposed to site the
treatment plant in the area pi‘esen'tiy in agricultural use lying between the town and
Ballyannon Wood. :

The Bypass Road (when travelling south) having passed the area in which it is
proposed 1o site the plant, swings out across the Owenacurra River estuary towards
¢ Bailick. '

SITE LOCATION

The proposed site lies immediately to the south west of tQ@‘Bypass Road where this
road (travelling souih), passes 'the newly built L{:ﬁs musmg development called
Riversfield and crosses the estuary. Qﬁ??’ \O

The site is presently accessible off a narrowd‘iﬁ\@‘?]rfaced road Beechers Bohereen,
which continues on from the end of o Qﬁ@ére Road. This road has traditionally
been used as the main access to Bailg%@hon Wood.

It is proposed fo locate the plant at ijé*e northern end of the big field tmmediately on
the left having gone under the new Bypass when going towards Ballyannon Wood.
The plant would be sited south of the stream which runs across the north east
corner of the field. |

The proposed plant would be bounded along its eastern edge by the new Bypass
Road and on its northern and western sides by the exis’ting'hedgerow along
Beechers Bohereen. These hedgerows are strong hawthorn hedges with some

mature ash and sycamore.
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POTENTIAL VISUAL IMPACT PROBLEMS

The existing field in which the plant is proposed lies approximately 4.0 m below the
level of the Bypass Road. Because of this it would be expected that the plant would
be very visible from traffic moving on the Bypass Road. This is not altogether the
case. The site is not in fact visible from cars travelling south. While it would be
more visible from coaches and trucks the plant would not be obirusive when
travelling in this direction as the road starts to curve away from the site at this point
and the eye is drawn across the estuary towards the town.

The site is at present partly screened from traffic moving north by the existing
planting of three rows of Poplars along the western edge of the road. Additional
screen planting would be required along here. It is understood that Cork Co.
Council propose to carry out further planting along this edge before work on the
. treatment plant commences. This is highly commendable. Such planting should
' broadly correspond with the planting recommended in the planting section of this
report (p.5).

In addition to screening the Plant from the Relief Road it would be of equal if not
greater importance to screen the plant from 'Beecheri\oﬁﬁhereen, the tradltio:jai
pedestrian access 1o Baillyannon Wood. In gdggﬁon to this access a new
pedestrian access to the Wood, along the sqg;ﬁ@ﬁoﬁ end of the field in which the
plant is proposed, appears to be being usggﬁg»ﬁeopie who climb onio the Bypass
Road off the Bailick Road and down t@@i@ﬁ%k at the south end of the field. The
treatment plant should be heavily sﬁ;@%qned along this edge also both from the
point of view of pedestrians usin%\ﬁ%s access and traffic travelling north on the
Bypass. s
The site is not overiooked by any residences and is screened from Riversfield by
the elevated Bypass and a heavy grove of trees.

DOMESTIC TREATMENT PLANT

It is intended to locate the treatment plant in the northern portion of the site.The
- Control House and the Dewatering Building are all single storey buildings with
pitched roofs. These are the tallest structures proposed. The remainder of the
plant which is above ground consists of the Digestor Tanks which have
concrete walls 3.5 — 4.0 m high and the Aeration and Settling tanks which have
1.0 m high concrete surround walls.

The plant would have to be surrounded by a security fence. Poorly designed or
ihcorrectiy located this could be unattractive and obtrusive.
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PROPOSED VISUAL TREATMENT
(to be read with Landscaping Proposals Dwg. Nos. 3 and 4

Materials and Finishes

The overall visual treatment proposed is the complete screening of the treatment
plant on all four sides. The plant would however be partly visible during the time it
would take to get the screening established.

To minimise the obtrusiveness of the plant during this time it would be designed so
that:

(i) Al buildings would have pitched roofs with Black Stonewoid concrete
tiles. Walls would be plastered and painted with 2 coats of masonry
paint colour BS 12B17, BS 10B17 or similar, i.e. warm “natural’ colours
which blend with the landscape.

(i) Reflective metal or other surfaces would be avoided and potential eye
catching geometric lines, such as the tops of t@@ 1.0 m high concrete
walls around the Setiling and Aera‘taon Taﬁ?(s would be broken up
using groups of evergreen shrubs %@Q\medlum sized conifers where
practical. These would also helg%g%een the water surfaces in the
tanks. ‘5}\@{@\

o8 ~<\

(iii) Any lighting required wo?ﬁg* be low level downlighters with columns

finished in matt black. &Q\
&

_Emmnce io Plant

Since the overall objective is to fully screen the plant on all four sides then the
proposed entrance would tend to diérupt this screening. o

MAIN ENTRANCE

The main enirance would be off Beechers Bohereen. The curved wing walls at this
entrance would be 1.0 m high uncut limestone walls. The dark green security
fence would run in to meet the entrance gates, which would be a matching dark
green. The Control House would be set back and screened as shown. The car
park would take advantage of existing hawthorns in this area and these would be
further infilled as indicated.
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Planting

The treatment plant would be sited a.t the northern end of the large field bounded
by the Bypass Road and Beechers Bohereen. it would be located immediately
south of the existing stream in order to preserve the dense grove of trees which
currently exists between this stream and the start of Beechers Bohereen.

The existing hedgerows along Beechers Bohereen would be retained and infilled
with Hawthorn, Ash and Sycamore where appropriate. Inside the hedgerows a
dark green plastic covered Pallisade fence would be sited and inside this again
there would be a continuous screen made up of Hawthorn, Ash, Sycamore and
evergreens including Piné (Pinus nigra) and Cypress (Cupressus macrocarpa and
Cuppressocyparis Leylandii) and additional deciduous species including Poplar
(Populus robusta), Oak (Quercus borealis) and Beech (Fagus sylvatica).
Immediately inside the dark green plastic covered Pallisade fence there would be a
- continuous mixed planting of evergreen shrubs including Privet (Ligustrum
ovalifoluim) and Laurels (Prunus laurocerasus and Prunus lusitanica). This
continuous screen planiing would have an average width‘ of about 15.0 m but
would not be less than 10.0 m. Q@ |
There are already 3 rows of Poplars planted a!orgg gﬁe west bank of the Bypass
Road. It is proposed to infill this planiing wn@ﬁ@‘é same number of trees again
ccnsnstmg of the same species as above. Tla@f @?eas in between the trees would be
planted with a mixture of Gorse (Ulex e@‘@baeus) - already growing there — and
the evergreen shrubs listed above. Z{%@\%ould form a dense solid visual screen at
eye level so that the treatment plant wou!d not be visible from the Bypass Road.
The advance planting proposed 355’0 Cork Co. Council would be most helpful.

The southern boundary of the plant proposed would also require the dark green
plastic covered Pallisade fence. The proposed planting inside this fence, (since
there is no existing screening) would be increased in width to 20 m. It would
consist of the same species of trees and shrubs as proposed for the other three
sides of the treatment plant.

The proposed planting would have the effect of completely screening the entire
treatrrient plant around all four sides. With adequate maintenance: this screening
would be estabiished in 5 — 7 years.
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' SECTION 12

CONSTRUCTION IMPACT

1.0 GENERAL

1.1 It is anticipated that it will take some eighteen months to construct the
sewage disposal works at Midleton. This process will give rise {o a temporary impact
which will be largely unavoidable because of the scale and scope of the work to be
undertaken. The main impacts of the construction process will be:

{a) Construction traffic on adjacent roads.
{b) Additional noise from plant, machinery and vehicles.
{c) Dust emissions from the construction site during dry weather.

. & .
N
{d) The transportation of mud or soil from g};@ site by vehicles leaving

it. @\g @,Q\
S\
(e) The visual impact of the con@f@ﬁon site on the surrounding areas.
| S
. . QLS . e e ‘

(f) The disruption due to € fonstruction of the rising mains to the

works and the outfallpige from the works to the existing 750 mm.

sewer on the Baikjﬁi&i@ad.

S
O
. LA . . .
(g) The distuptio «due to the. construction of pumping stations and
various ne &g\;em not included in the present network.

12  These environmental impacts resulting from the construction of the
treatment plant will be confined to the period when construction is taking place. Every
effort will be made to reduce and minimise the temporary impact of the construction
process and these are set out in greater detail in the following paragraphs.

2.0 TRAFFIC

2.1 The access route to the proposed sewage treatment site will be along a
new road running from the existing secondary road between Whitegate House and
Ballyannan. No traffic counts were taken on this road as it was felt that the impact of
construction traffic would be minimal.

12/1
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22 The level of traffic generated by the construction process will vary over
the period of construction, but it is felt that on average the following increases in traffic
movements would be typical:

(a) A labour force of 50 men producing an extra 100 traffic
movements due to cars. ‘

) 8 material deliveries to the construction site per day resulting in 16
heavy commercial vehicle traffic movements.

(© Disposal of excavated spoil resulting in an increase in heavy
commercial vehicles moving along the public roadways, though
this traffic source is expected to be low as most of the spoil will be
retained on site.

2.3 The new access road will be constructed and surfaced at the beginning of
the job and all construction traffic will be required to use this access to the treatment
plant site.

‘ N .
2.4 1t is felt that the increase in traffic moyements due to cars and light
commercial vehicles will not have a major imp\zgct,\qﬁ the traffic movements on the
public roads. The traffic movements due to Q@} commercial vehicles will have a
slight impact on the traffic along the narrow, g@to Ballyannan.
)
N
A
N
RS
. << QO
2.5 The disposal of s\lrfg}us spoil from the excavations within the sewage
disposal works site will caus general increase in the heavy commercial vehicles on
the public roads adjoining the site. The routes to be taken by these commercial vehicles
will be fargely dependent on the availability of a suitable spoil tip. The volume of
surplos spoil however, will be small as it is intended to use most of the excavated

material to form landscape mounds within the site.

(O

3,0 CONSTRUCTION NOISE IMPACT

3.1  For the period during construction, the noise levels criteria set out in
Section 10 of this Report may be exceeded. The use of heavy plant machinery during
the construction process is unavoidable. However, good site management, plant
maintenance and communications with adjoining property owners during calm weather
or late working periods should minimise the temporary impact of this development on
the surrounding areas. In as far as possible it is intended to restrict working to normal
working days and hours. However, this may not be possible due to time constraints and
construction operations.

1272
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4.6 DUST EMISSIONS

4.1 Due to the natare and scope of the work, which will be undertaken on the
site, dust from the construction work may be blown by prevailing winds across
adjoining lands near the site works. The Contractor will be required to keep dust
emissions to a minimum in accordance with good site management procedures. If dust
emissions from the site become a problem water Sprays during dry weather will be
utilised to ensure that dust does not cause problems for local land owners or residents in
the area.

50 TRANSPORTATION OF MUD AND SPOIL ONTO PUBLIC ROAD

5.1 Vehicles leaving the sewage disposal works site, or working on the site
perimeter may result in the deposition of mud or spoil on adjacent public roads. This
will occur mainly during the start of the project when substantial spoil shifting is taking
place. As it is intended to reuse most of the excavation spoil within the site in the
formation of low mounds and landscaped rises, the transportation of spoil onto the
public road will be kept to a minimumn.

&
§@
. . S
52  During the construction operatigst, b is intended to have a network of
hardstanding aprons and roadways within the e&o ensure clean working areas for the
ite vehicles. Prior to the commencement Gi work on the site it is intended to construct
the site access road such that vehicles@:ﬁ ing and leaving the site will have a sound
and level surface to fravel across. i
Qd \\'\\Q
R
&{,\\6\
& :
5.3  The steps taken to ensure that the access Toad and the site development
will have hardcore access roads and hardstanding areas will ensure that there will be a
minimal deposition of mud and soil on the adjacent roads from vehicles leaving the site.
In addition, the site supervision team will ensure that if mud or seil is deposited on the,

adjacent public roads, that these areas would be cleaned off on a daily basis.

6.0 VISUAL IMPACT

6.1  Even though the proposed works is set well away from built up areas
there will be slight visual impact on the surrounding countryside due to construction
work being carried out within the site. The use of cranes, excavators, and heavy earth
moving machinery is unavoidable, but the remoteness of the site will help to minimise
the visual impact of heavy plant on the surrounding countryside.

1273
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6.2  The early planting of appropriate trees, in advance of the commencement
of construction would help to screen the works and Contractors compounds, offices and
huts, could be painted matt green to blend in with the surroundings.

6.3  Good site management, control and supervision will ensure a clean and
tidy site and will minimise the visual impact of the site on the surrounding countryside.

7.0 INLET AND OUTLET SEWER CONSTRUCTION

7.1  The installation of rising mains inlet and outfall pipework will be carried
out strictly in accordance with normal wayleave maintenance and restoration
requirements. Under these requirements, the required wayleave width, along the
pipeline length is fenced off, the topsoil stripped and stored on site for reuse, the
pipeline installed and the whole area reinstated, fertilised and cultivated subsequently.
After a minimum period of six months, or sooner if the land owner requires, the
wayleave will be handed back for the property OWners use.

Ov‘\ﬁ\
S
8.0 ASSOCIATED WORKS & @6\0
SO
EOA

8.1 In addition to the treatstieyit works, rising main and outfall pipe, it is also
planned as part of the same con{i&ﬁ&Q@ construct:-
\\
N

(a) A submersible g&tcﬁping station at Ballinacurra.

(b) A submersi@fe pumping station at Bailick Road.

() Rising main and gravity sewers from Ballinacurra and
Castleredmond to the new pumping station at Bailick Road.

() Foul and storm sewers from Knockgriffin to the proposed
treatment plant. : :

8.2  Interference with local traffic (pedestrian and vehicular) will be kept to a
minimum and liaison will be established with local representatives to co-ordinate the
work with local activities and to act as a forum for grievances should they arise.
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9.0 SUMMARY

9.1  The construction of a major disposal works such as that proposed for
Midleton will, unavoidably, cause some temporary impact on surrounding areas and
residents. However, measures will be taken to minimise the temporary impact of the
construction process in as far as is possible.

1215
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Midleton and Cobh Sewerage Schemes

ARCHAEOLOGICAL ASSESSMENT
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General Introduction

The East Cork area is rich in archaeological remains, dating from at
least 5000 BC tothe recent past. Much of the traces of early activities
would not be visible now on the ground. They could only be
recovered through excavation, though some remains might be
detected after fields have been tilled, as was the case in the Guileen
area near the coast in this region. Accordingly, a first phase
archaeological assessment of this type can only identify what is
visible above ground; there is no guarantee that something may not
come to light when work commences and provision will have to be
made for this possibility.

'Sources of Information

The principal source of information on archaeological sites in Ireland
is now contained in the county Sites and Monumeg{% Records for
each county. ‘ &

In County Cork the basic Sites and Monu %ﬁ“s Record is available
for consultation. The record comprises a@ ing of all known sites
and their identification on copies of ﬂg@m’dnance Survey 6" to 1 mile
sheets. &§§<‘é _

These records were first consulted: A check was made of the files
held in the offices of the Cork A%é&}aeological Survey relating to each
area to see if any more sites h ve been recorded since the
compilation of the basic Re gigg No sites are recorded on the
relevant maps: however, since recording for the Archaeological
Survey does not necessarily involve every field being examined
individually on the ground, the lack of sites on the Sites and
Monument Record cannot be taken to prove that nothing of
archaeological significance exists. It is necessary to inspect each site
individually. In fact the maps for Cobh show that the proposed
treatment plant there is on the site of the Old Gas Works. The first
editions of the Ordnance Survey maps were also checked.

13/%
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Inspection of Sites:

Midleton Sewerage Treatment Plant

Site No. 1. Ballvannan

This site lies south west of the town, on the western side of the river.
A small stream crosses the north end of the site. The area north of
the stream is completely overgrown. .

The owners gave permission to walk over the site.

It is in long term pasture, quite wet in places, with some traces of
reed growth. No distinct archaeological features could be identified.
Some low ridges running east-west probably represent the old field
fences which are shown on the 1840s edition of the Ordnance Survey
map.

Two aerial photographs were inspected but neither the ridges or any
~archaeological features were identified on these.

Recommendation:
It would be necessary for an archaeologist to monitgr any work of

levelling, clearance or foundation digging in this sggé.
"

NS
F3S
| SO
Site No. 2. Ballynacorra. .OQQ;@
This site lies south of Midleton on the gastern shore of the estuary.
It was not possible to inspect thisg t¢ as the Landowner, Mr Allan
Navratil, does not now permit acte8s to anyone in connection with
the proposed treatment plant. Jis reasons for this are set outin a
letter dated 28 May 1993, addressed to T. Coughlan, Senior Executive
Engineer, County Hall from J.P Walsh and Associates, Engineering and
~ Planning Consultants, Annsgrove, Carrigiwohill. As Consulting
' Engineers, 1 would have assumed you would have been made aware
of the contents of this letter and would have intimated them to me
. when you commissioned me to carry out this assessment.
~ Not having been able to visit the site I cannot offer a valid
archaeological assessment except to point out that it is quite likely
that shell middens could be sited along the shoreline, and these
would require archaeological investigation. This area would aiso be
likely to have fulachta fiadh (ancient cooking places).

Recommendation:

In view of the circumstances outlined above it is not possible for me
to make any report or reccommendation in regard to this particular
site.

13/2
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8.1.3.

Midleton WWTP (Option A) Technical Appendices

1

I

. !
EPA Export 25-07-2013:23:49:29 |



nt

&

Lreatm

NOVEMBER 1996




e

Document’

R

éferéncé:!_?’-OQ/ 93 .

- EPA Export 25-07-2013:23:49:29



CONTENTS ' (=

Page No
INTRODUCTION
1.1 Background to the Study 1
1.2 Study Brief 1
1.3 Summary of Field Works 1
1.4 Notation 2
FIELD STUDIES

2.1 Current and Tide Measurements

2.2 Drogue Tracking

2.3 Dye Studies

2.4 Dye Release No. 1 - Rathcoursey

2.5 Dye Release No. 2 - Ballinacurra

2.6 Dye Release No. 3 - Green Point K
2.7 Dye Release No. 4 - Rathcoursey, Fxood\@de
2.8 Analysis of Dye Study Results- & Q@

N ON G R W

S
PREDICTIVE MODEL OF EFFLI ! DISCHARGES
SRS
’ ; K _
3.1 Introduction ‘x\%@‘ 9
3.2 Dispersion Model - Sef and Data 10
3.3 Dispersion Model -<A ‘fysis & Simulation Methods 11
3.4 Dispersion Model ~Kesults ‘ 14
3.5 Interpretation ofé;MOodel Results 15
&
SUMMARY ANI%JCONCLUSION S 20 -

APPENDICES

APPENDIX 1 - Rathcoursey Outfall, Neap Tide, Continuous Discharge
APPENDIX 2 - Rathcoursey Outfall, Spring Tide, Continuous Discharge
APPENDIX 3 - Rathcoursey Outfall, Neap Tide, Ebb Discharge
APPENDIX 4 - Rathcoursey Outfall, Spring Tide, Ebb Discharge
APPENDIX 5 - Green Point Outfall, Neap Tide, Continuous Discharge
APPENDIX 6 - Green Point Outfall, Spring Tide, Continuous Discharge
APPENDIX 7 - Green Point Outfall, Neap Tide, Ebb Discharge
APPENDIX 8 - Ballinacurra Outfall, Neap Tide, Continuous Discharge
APPENDIX 9 - Ballinacurra Outfall, Spring Tide, Continuous Discharge
APPEN DIX 10 - Rathcoursey Outfall, Neap Tide, Continuous Discharge,
T90 =6h.

v

EPA Export 25-07-2013:23:49:29



Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2a,b

- Figure 2.3

Figure 2.4
Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8
Figure 2.9
Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16
Figure 2.17
Figure 2.18
Figure 2.19
Figure 2.20
Figure 2.21
Figure 3.1
Figure 3.2
Figure 3.3a,b
Figure 3.4a,b,c
Figure 3.52,b
Figure 3.6
Figure 3.7a
Figure 3.8

Figure 3.9

Fig'ure 3.10
Figure 3.11

Figure 3.12
Figure 3.13

Figure 3.14
Figure 3.15

Figure 3.16

Figure 3.17

LIST OF FIGURES

Outfail Site and Surrounding Areas.

Harbour Bathymetry

Current Meter and Tide Gauge Location

Current Meter Data

Fixed Station Data

Tidal Data

Rathcoursey Dye Release Day 1- LW, LW+2h
Rathcoursey Dye Release Day 1- LW+4h -
Rathcoursey Dye Release Day 1- HW _
Rathcoursey Dye Release Day 1- HW+2h
Rathcoursey Dye Release Day 1 - HW+4h
Rathcoursey Dye Release Day 2 - HW

Rathcoursey Dye Release Day 3 - HW

Ballinacurra Dye Release Day 1 - HW+2h, HW+3h
Ballinacurra Dye Release Day 1 - HW+4, HW+5h
Ballinacurra Dye Release Day 1 - LW+2.5h -LW+3.5h
Ballinacurra Dye Release Day 2- HW

Ballinacurra Dye Release Day 3 - HW

Green Point Dye Release Day 1 - HW, HW+2

Green Point Dye Release Day 1-LW -

Green Point Dye Release Day 2- HW &

Green Point Dye Release Day 3 - HW
Rathcoursey Discrete Dye Releas§ ré\*
Model Area o )
Model Output Samplmg ns
Flow Field - Example ofg @ﬁr Diagram

Compariscn of Fixed on Speed with Model Predictions
eads with Model Predictions

Comparison of

Drogue Trac gg«%sured and Simulated

Simulated Dy%(@lease Rathcoursey Point

Concentratmﬁ\ Time Series - Rathcoursey Outfall Neap Tide, Continuous

DJSChar%\@\
Concebtration Time Series - Rathcoursey OQutfall, Spring Tide, Continuous

Discharge
Concentration Time Series - Rathcoursey Outfall, Neap Tide, Ebb stcharge

Concentration Time Series - Rathcoursey Outfall, Sprmg Tide, Ebb

<
%
-

Discharge
Concentration Time Series - Green Point Outfall, Neap Tide, Continuous

Discharge .
Concentration Time Series - Green Point Outfall, Spring Tide, Continuous

Discharge
Concentration Time Series - Green Point Outfall, Neap Tide, Ebb Discharge

Concentration Time Series - Ballinacurra Outfall, Neap Tide, Continuous

Discharge :
Concentraho*x Time Semes Ballinacurra Outfall, Spring Tide, Continuous

Discharge
Concentration Time Series - Rathcoursey Outfall, Neap Tide, Continuous

Discharge, Tgq = 6h.

EPA Export 25-07-2013:23:49:29



DRAFT REPORT Midlcton Sewerage Scheme - Marine Outiall Study 1993

1. INTRODUCTION

1.1 BACKGROUND TO THE STUDY

1.1.1 During recent years work has been progressing on uprating and refurbishing
the drainage system in Midleton. This work has been conducted under the
auspices of the Midleton Sewerage Scheme prepared for Cork County Council
by their Consulting Engineers, M.C. O' Sullivan.  The sewage disposal
installation is presently a pumped system discharging effluent to Cork
Harbour via an outfall located some 5km from the town at Rathcoursey Point

on the East Passage.

1.1.2 In the future it is envisaged that a treatment works will be built in or adjacent
to Midleton. The proposed works will provide for secondary treatment of
sewage in accordance with the E.C. Directive 91/271/EEC. The Consulting
Engineers are currently preparing an environmental impact assessment of the

scheme.

1.2 STUDY BRIEF @

1.2.1 This marine survey was commissioned to ¢ssist with the planning of the -
~ treatment works and siting of the associaO{é?a outfall. The inner areas of Cork
Harbour including the North Charﬁx\ge%w}oresently support extensive shellfish
producing facilities and a pring;%\o‘concem was to safeguard the future
environmental quality of the re\géig\' g water. ,
EOA _ .
1.2.2 The main objectives of th&éﬁo@ as defined by M.C. O' Sullivan were to:-
QRN

- confirm the basichéo@')\?ersive characteristics of the receiving waters as
recorded in previoug@&dies by the use of dye tests;

- to assess thecﬁoikely fate of treated municipal effluent discharged from
potential outfall sites using predictive numerical models. '

1.2.3 The preliminary assessments of available data by the Engineer had led to the

" selection of three possible marine outfall locations. ‘One was the existing

outfall to the deeper waters off Rathcoursey Point, while the other two are
proposed new outfalls positioned in the Ballinacurra River Estuary.

@

1.2.4 Figure 1.1 taken from a portion of an Ordnance Survey 1:63,360 map shows the
" outfall sites and the surrounding areas. Figure 1.2 shows the general
bathymetry of the survey area.

1.3 SUMMARY OFFIELD WORKS

1.3.1 Following a full review of available data and bearing in fm’nd the stated
objectives of the study the following field works and instrument installations
were undertaken at various stages during the survey period.

- deployment of recording tide and current gauges for the duration of the
survey works; ’

-

Page No. |
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MIDLETON SEWERAGE SCHEME OUTFALL STUDY 1993
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DRAFT REPORT Midleton Sewerage Scheme - Marine Qutfall Study 1993

1.4

1.4.1

2.1

211

- current profile measurernents in the East Passage;
- continuous (12.5 hour) dye dispersion.and advection experlments One

release from each of the proposed outfall points;
- discrete dye release from Rathcoursey;’

- - drogue tracking experiments.

All field works were undortaken during the period 15th September to 11th
October 1993.

NOTATION

Throughout this report the following conventions and units are used.

Current speeds are presented in metres per second (m/s). Current directions
are given in degrees relative to true north (°T) and indicate the direction fo

which the current is flowing.
Wind speed and direction are given in metres per second (m/ s) and degrees
true (°T). Note that wind direction refers to the direction from which the wind

blows. (Note 1 knot =0.51m/s).
Water depths are given in metres relative to Malin Head datum.

Times are given in hours British Summer Tmr@

FIELD STUDIES S8

CURRENT AND TIDE ME EMENTS

v , Q,O @Q '
Two recording currer&t\gg’@\ters were deployed in the North Channel at the
locations shown in fi 2.1, for a 17 day period. The meters were attached to
U-moorings and set t record the currents at 1.3m above the seabed every ten

QOQ :
Data from the current meters are shown in figures 2.2a, 2.2b. At the site off
Brown Island the flows were regular and peak flood tide speeds of 0.4m/s
were reached during the large spring tides of 17th/19th Sept. Ebb tide values’
almost reached 0.3m/s. During average spring tides the corresponding values
would be approx1mate1y 0.35m/s on the flood and 0.26m/s on the ebb. During
the average neap tides of 24th/25th Sept. flood tide speeds fell to 0.2m/s and

ebb values to below 0.1m/s.

minutes.

The current meter to the north of Bagswell's Hill was deployed to record the
water movements within the gyre which forms in this area. This was achieved
and, as figure 2.2b shows, the flow direction is towards the east for about 9.5
hours of each tidal cycle. Only for a very short time (<2 hours) at the start of
the flood does the flow at this location travel in a westerly direction.

Peak current speeds within the gyre reached 0.55m/s for a short period during
each tide over the spring tides of 17th/19th Sept. These were directed to the
east. For much of the time the speed was in the region of 0.3m/s. For the short
period of flood a peak speed of 0.2m/s was recorded. 'These speeds were
recorded on large spring tides and could be expected to reduce by about 15%
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for average springs. During the neap tides of 24th/25th Sept. no particularly
strong flows were evident and recorded speeds were generally in the range @
0.15m/s to 0.20m/s for much of the tidal cycle.

2.1.5 Current profﬂe measurements were made in mid-channel at the site of the
existing outfall off Rathcoursey. The measurements took place over a 12.5h
tidal cycle on 25th August during mean tide conditions and results, figure 2.3,
compare favourably with data recorded at the one third points on the channel
section recorded previously by M.C. O' Sullivan. Peak surface speeds of
0.9m/s were observed during the flood with a slightly lower value of 0.8m/s
during the ebb. Nearbed speeds of 0.7m/s were recorded during both the ebb
and flood. The flood tide was observed to last for approx. 6.0 hours while the

ebb was slightly longer at 6.5 hours.

22 DROGUE TRACKING

2.2.1 A limited drogue tracking exercise was conducted to provide information for
verification of the numerical model. This took the form of a drogue released ’
on each side of the East Passage channel at Rathcoursey at approx. LW+1 hour G
on 16th Sept. One drogue travelled to the east up the Ballinacurra estuary and
the other to the west along the North Channel,g, The paths are shown in figure
3.7a-c of Section 3. Drogue sails were set atkﬁ}m below the surface..

\\m%

é?@“o ‘ »
‘ $

231 Three continuous dye releasesg%\&\}e made, one from each of the pr0posed
outfall locations, to provide @manon on the likely trajectories of the effluent
plumes on the ebb and flgédiHdes. An FMI dosing pump was used to deliver a
continuous accurate Q@\a&\\%f Rhodamin B dye solution over the discharge
period (approximately, 56 ig in 12.5 hours). A fast shallow draft survey launch
fitted with a Turnegs Designs Model 10 fluorometer was used to track the
plume. The boat@cﬁosmon was logged in real time on a PC from a Sercel NR53

DGPS unit.

23 DYERELEASES

2.3.2 The dye plume was tracked throughout the period of the discharge and on the )
' following two days at the hxgh water times. Temperature and salinity 6
measurements were made at spot locations throughout the tracking.

233 To make the dye plots inter comparable the measured concentrations have
been normalised. On the plots showing the developing plume during the
release period the measured concentration (units dye/m3) has been divided by
the dye injection rate (unit dye/second). On the plots showing the dye
distribution at 24h and 48h after discharge the measured concentrations (units
dye/m3) have been divided by the total amount of dye released (units/dye).

24 DYERELEASENO.1 - RATHCOURSEY - 14th SEPTEMBER 1993

241 This dye release took place during average spring tide conditions. An
inflatable boat with the dye desing equipment was moored over the existing
outfall and the dye released on the surface. The dye release commenced at
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2.4.

245

2.4.6

0848hrs (BST) and continued until 1920hrs. Low water (Cobh) was at 1055hrs

“and high water at 1654hrs.

Tracking of the dye continued throughout the day with the survey vessel
continually traversing through the plume. From the start of release the dye
travelled down the East Passage into the lower harbour with traces of dye
detected off Lower Aghada by low water (figure 2.5).

At low water slack, @ 1100hrs, a large patch of dye lay between the discharge
point and the western side of the channel. By 1130hrs the flood had
commenced and the dye plume was travelling in a north westerly direction.
Approximately 2 hours after low water the dye was distributed as shown in

figure 2.5. The relatively large patch of dye travelling along the North channel

is the result of the dye patch forming around the discharge point at low water
slack. Traces of dye were also detected in the Ballinacurra channel but

concentrations were much lower.

Tracking later in the day at LW+4hrs showed the concentrated patch of dye to
have moved over 2km westwards past Brick Island and to have elongated and
widened to almost the full width of the channel (figure 2.6). At this time also
the main plume was travelling almost dugﬁ'lorth from the discharge point
towards Ahanesk before splitting into twogstreams, one travelling to the east
and the other to the west.. The plume to the west, which contained the greater
concentration of dye, _rnoved alon @%\é&"lorthern shore to Brown Island before
beginning to extend southwardQ%;ig‘é\ss the channel.
% ' :

At high water (1700hrs) dy @‘ﬁ@ég detected throughout the North Channel and
all the way up the Ba N@?urra Estuary to Midleton (figure 2.7). Highest
concentrations were détected in the North Channel and the concentrated patch
which developed aroﬁd_ the release point at low water slack had travelled

. Y :
westwards to WeixIsland. Water depths limitations prevented tracking any

further in this cB'ngc_tion;-

Shortly after high water, at 1716hrs, the dye plume was observed to-be
travelling in an eastward direction from the release point before turning
southwards and travelling downstream. As the ebb became more established
the plume travelled down the middle of the channel and mixed rapidly. Two
hours after high water dye was detected in a plume extending almost 2km into
the lower harbour as shown in figure 2.8. Later again at HW+4h the plume
had moved further out the harbour and low dye concentrations were detected

off Lower Aghada pier as indicated in figure 2.9.

On the following day, 15th Sept, dye concentrations were measured
throughout the survey area at low water (1200hrs) and high water (1800hrs).
The dye was found to have been fully mixed with similar concentrations in all
areas. Figure 2.10 shows the dye distribution at high water (1800hrs). The dye
was just detectable towards the upper end of the East Passage and at the extent
of tidal travel, towards Belvelly and Ballinacurra, concentrations increased to
3x10-8. Some traces of dye were also detected close to the shore off Rostellan

as shown in figure 2.10.
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2.4.8 Further tracking on the following dagf showed that concentrations had fallen to -
close to background over much of the area. The highest values were recorded G
at the western end of the North Channel near Weir Island as shown by figure
2.11. . i

2.5 DYERELEASENO.2 - BALLINACURRA - 21st SEPTEMBER 1993

2.5.1 This continuous dye release took place from a point just below the N25 road
bridge (M9) crossing the Owenacurra River upstream of Ballinacurra. The
release commenced at 0845hrs while the tide was still flooding and continued
until 2130hrs. A partial blockage in the dosing pump early in the day reduced
the. rate at which the dye was being released and only 20kg in total was
released. High water on the morning of release was at 0940hrs and low water
at 1613hrs. Tidal ranges correspond to mean tide conditions and weather

conditions were good with light winds.

Slack water at the discharge point was observed to occur at 0920hrs and the
plume began to move downstream along the western bank. The first tracking
exercise commenced at 1130hrs (HW+2h) from the leading edge of the plume,
which lay off Green's Pomt upstream to the discharge point (figure 2.12).

o
e
i

2.5.3 At HW+3h the leading edge of the plum%ﬁad reached Ahanesk and low
concentrations of dye were detected i & waters towards Rathcoursey Pier
(figure 2.12). Tracking later in the day Between HW+4h and HW+5h showed
that the dye in the East Passage w 5@3 1 mixed (figure 2.13).

. \> >
2.5.4 Tracking was conducted «ﬁm@the outer harbour at Iow water.  Dye
~ concentrations were generally Iow and the dye was distributed over a wide
~area. The highest conc@ ion was recorded near the shoreline to the west of
Aghada pier. At LW+1\1:& the tide had turned and a patch of dye was detected
moving toward Eas erry (figure 2.13). Tracking in the East Passage showed
the dye to be wel]dﬁxxed over the channel cross section.

2.5.5 Trackingbetw*ee‘n LW+2.5h and LW+3.5h showed that the dye'had travelled
along the North Channel towards Belvelly as shown in figure 2.14. Tracking
up the Ballinacurra channel showed a steady increase in concentration up to

~ the release point.

256 Tracking at hlgh water (1130hrs) on the following day, 22nd Sept., showed that
appreciable concentrations of dye remained in the Ballinacurra estuary. Low
concentrations were detected in the North Channel as far west as Weir Island

(figure 2.15).

257 Trackmg at high water (1230hrs) on 23rd Sept. showed that the dye was
distributed more evenly throughout the area (figure 2.16). Concentrations

. were still highest near Ballinacurra and concentrations near Weir Island had
also increased somewhat. Off the East Ferry low concentrations of dye were

also detected.

=
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2.6 *DYERELEASE NO.3 - GREEN POINT - 8th OCTOBER 1993

2.6.1 This dye release took place during average neap tide conditions and moderate
easterly winds. The inflatable boat with the dye dosing equipment was
positioned in mid channel to the west of Green Point. Dye injection -
commenced at 0800hrs and continued until 2040hrs. Forty seven kilograms of
dye were released over the 12.6 hour period. High water on the day was at
104Chrs and low water at 1721hrs.

From the time of release the dye’ plume moved upstream towards Ballinacurra
on the flooding tide. A track-at High Water showed low dye concentrations as

far upstream as the quays (figure 2.17).

N
o
[\

2.6.3 At the change of tide the plume began to move downstream. The large 'patch’
of dye that formed around the inflatable during the slack water period moved
to the west, probably due to the easterly wind, and became lodged in

Ballyannan bay.

2.6.4 At HW+2h (1130hrs - 1230hrs) the plume was travelling in a south westerly
direction and lay along the shoreline at the southern end of Ballyannan bay
(figure 2.17). From here the plume travellgd towards the East Passage and
quickly mixed evenly across the channel. @S“me traces of dye were recorded in
the gyre to the north of Bagwell's Hil ﬁo\This was probably the result of the -
easterly wind, which by 1200hrs 1&0 creased to a fresh 7-8m/s, moving the -

surface waters towards and ino \\dzﬁe gyre. Tracking further down the East
Passage showed that by HW&@Q@\IH the dye plume had reached Marloag Point.
_ o . - v |

& .
Tracking in the lower Qﬁ@&zr at low water showed the dye to be distributed

over a wide area as séé) i figure 2.18. By the time the survey boat reached the
North Channel the tide had just begun to flood and the plume lay in an east-
west direction off{hanesk and a large patch of dye had begun to move
westwards. Nofurther tracking was conducted on this tide. :

™
a
()}

2.6.6 On the following day‘ 9th Oct. dye concentrations throughout the survey area
were recorded at both high and low waters. The dye distribution at high water

(@ 1130hrs) is shown in figure 2.19: The highest levels were recorded
upstream of the release point while levels in the North Channel were highest
off Brick Island. Dye concentrations fell to near background levels in the outer

bay past Marloag Point.

2.6.7 Tracking at high water (@1230hrs) on 10th, figure 2.20, showed that most of the
dye had dispersed and that there was only a small increase in levels from
Rathcoursey up to Midleton and along the North Channel to Belvelly.

2.7 DYERELEASENO. 4 - RATHCOURSEY - 11th. OCTOBER 1993

2:7.1 A discrete release of dye was made from the site of the existing Rathcoursey
outfall a flooding tide in order to obtain.information for the numerical model

seft up.
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2.7.2 One litre of dye was released on the surface at HW-3h and tracked as it o~
travelied northwards and then to the west along the North Channel. The @
positions of the resulting patch are shown in figure 2.21. The tidal range on
the ‘day was 2.3m. corresponding to large neap conditions and weather .
conditions were good with calm seas and slack winds. :

2.7.3 During each tracking period the survey vessel travelled through the patch in a
Zig-Zag pattern recording the dye concentration levels. Most of the dye
moved along the North Channel though some entered the shallow bay to the
north east of Brown Island. Trackmg ceased when the patch had widened to

the full width of the channel.

2.8 ANALYSIS OF DYE STUDY RESULTS

2.8.1 Results from the three dye releases have shown the likely path of an plume
effluent discharging from each outfall site. The plume from Rathcoursey
travels down the East Passage on the ebb tide and out into the lower harbour.
On the flood it travels northward towards Ahanesk before dividing with the N
greater portion going to the west along the North Channel towards Belvelly. @

2.8.2 The plume from an outfall at Ballinacurra tragels down the East Passage and
into the lower harbour. On the flood the dyg moves back up toward the East
Passage with some going towards the\ AE;,\g@\Ferry as shown in figure 2.13. Dye
contaminated waters also travels &%‘Qgﬁhe North Channel and at the outfall

site itself the plume pushes ‘backQ stream against the freshwater inflow from
the Owenacurra R1ver Q\?’J\ g
\\0 (\é
2.8.3 The plume from the Greeg%%@mt outfall site follows a similar path to that from
‘ Ballinacurra with meQ@‘hgt@rly wind on the day showing how dye from the

surface waters can mQ9e across and into the gyre on the western side of the
East Passage durm%&éﬁe ebb tide.

N

S

2.8.4 From the resultg) of three dye releases and the decrease it at average dye
concentration between high waters on Day 2 and Day 3 the average tidal
exchange factor has been calculated to be 0.30. - This is in general agreement
with the factors of 0.19 and 0.24 determined by M.C. O' Sullivan in the Cork

Harbour Pollution Report.

-~
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