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e Foreshore Licence - Specific Conditions
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Combhairle Chontae Chorcai i / A [,
Cork County Council e S o | ?’;‘5@,@ -.

Fax No: (028)21995 \.( i Wy

B\Rreee ‘v\ /i

Web:http://www.corkcoco.com/ \fgﬁ‘; - 4

Tadhg O’Connor

Department of Environment,
Heritage & Local Government.
Floor 4,

Irish Life Building,

1A South Mall,

Cork.

02/06/06

R.e... Schull & Dunmanway Sewerage Schemes

&
Dear Tadhg, §é~
&Y S
Please find attached drawings of Dunmanway ﬁ séwer network.

\Q S
Regarding Schull Sewerage Scheme For: @Llcence I have made a few comments
on your observations about the total dai <§§\OD load discharging from the Treatment
Plant QOutfall. I will ring you later i 1&1\ >week to discuss this matter.
If you require any further mform@flon please contact me at the above address.

&

Regards,

Ian O°’Mahony,

Executive Engineer,

Water Services,

Courthouse,

Skibbereen.

email : ian.omahony@corkcoco.ie
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THIRDSCHEDULE . f/\-) g‘ggg vy &kg

e e Speciﬁc Gonditio"ns\ . s M :
1. The Licensee shall use that part of the foreshore the subj ect matter of this®
, Licence, for the purpose of laying, using and maintaining the aforementioned
it gt e works in accordance with the plans and drawings submitted to and approved

by the Minister for Commumcatrona, Marme and Natural Resources and for’
N ; .no other purpose whatsoever.

2. Tho—Licensoe may also use the adj acent foreshore but only to the extent
necessary for the purpose of laying and maintaining the said works and shall
restore the said foreshore to its propor condition immediately after such use.

—

3. The Licensee shall prior to the ‘commencement of any works on the foreshore:

A _ ) provide certification by a Chartered Engineer stating that the works
- have been designed in accordance with the relevant Irish or British
Standard Speo1ﬁcatrorls or Codes of Practice for strength, stability
and durability, taking into account buﬂdmg regulatrons and safety

legislation; o
. _ @) arrange for
newspaper
... dates Ofcﬁ?/' '

. f{SLs @5 % P ,‘%fe
, (iii)  consult wi fzﬁo local Harbour Ma ter with rospeot to the safoty of
= P e ; rrav1gag§o Marmo traffic: mnthe Tiver.
' . & \ - COUR :
@1v) Eﬁ%gﬁe a hlgh Vi§ibrhty ﬂoat 18 deployed to indicate the 1ooat1011 of
theooutfall :
: _ ) & Consult with the Cornmrssroner of Insh Lights regarding the
i _ e i .. .- statutory sanction of new aids to nav1gatron

LEE

S0 g i 4 The Llcenseo shall ensure that tho Works are camed out in aooordanoe Wrth
LRI oot s apphcablc envrronmental laws )

o i The Licensee shall consult w1th the Area Engmeer of the Dep artment of
- Communications, Manno and Natural Resources during all stages of the
% -_{_works :

: The chcnsee shall notify the Irish Coast Guard by telephone, 1rnmed1ately at

(0] 1) 6782301 or (01) 6782302 in the event of any splllage or accident
occurﬁng kelow the high water mark of ordmary or medium tides or above .
Wweier mark Wwhich may impact on the foroshoro during t the camrying -
e works or durmg operations followmg tho complotlon of rhese .

cé

: li

fHient drscharged from the treatment plant outfall p1p ; 'E'sh . 11 lrrave a
'_ooncentrgrron of 25 rng/l and A Thaximimn st spended




nsee‘ﬁ‘n—ll prov1de ceru ca : on by a Chartered Enameer Wrthm two

onths after completion of the said works, that the works have been

g completed In accordance with the drawing* approved of by the Mx_mster and
wrth the said Standard Spemﬁcatlons or Codes of Prachee

o’ Connor & Assocmtes )

10. The Llcensor reserves the nght to review a.nd amend the terms of this L1cence

based on- the tesults 6f any * monitoring programine or Gther relevant
 information that becomes avallable :

‘.
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Attachment C.1

Map:

e Schull C1.01 - Layout of Proposed WWTP
e Schull C1.02 - Process Flow Diagram
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Attachment C.2

Document:

e Report on Proposed Marine Outfall at Schull Harbour, County Cork, 2000.
e Report on Proposed Marine Outfall at Schull Harbour, County Cork, 2001.
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Document Reference 822/1/00

REPORT
ON
PROPOSED MARINE OUTFALL
AT
SCHULL HARBOUR
COUNTY CORK

Prepared by : Prepared for:
Irish Hydrodata Limited, M.C.O‘SULLIVAN & Co.
e Sl Consulting Engineers,
Ballygarvan, Inishmore,
Co. Cork. Ballincollig.
Cork.
Ph. 021-4311255
May 2000
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Report
on
Proposed Marine Outfall
at
Schull Harbour
Co. Cork

R
S

M.C&Q. O’ Sullivan & Co.,
Q@& Consulting Engineers,
oy Inishmore,
Ballincollig,
Co. Cork.

Prepared by:

Irish Hydrodata Limited,
Ballygarvan,
Co. Cork.

Document Ref 822/00

May 2000
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Proposed Qutfall, Schull, Co. Cork

1. Introduction

M.C. O’ Sullivan & Co. commissioned Irish Hydrodata Limited to investigate the
bacterial impact on the marine environment of treated wastewater discharges
from a proposed sea ouffall at Schull Harbour, Co. Cork.

The outfall will serve the town and immediate environs of Schull. it will replace
an existing outfall which discharges into the northem end of Schull Harbour.

The proposed outfall site lies on an open stretch of coastline and is approx.
1.5km due south of the town at Schull Point.

A number of field measurements were made at the proposed location to assist
with the study. These included drogue and dye tracking, current metering and
depth profiling.

This data was analysed and then incorporated into computer models to simulate
the impacts of the proposed discharges for a range of conditions. The results
indicate likely levels of bacterial contamination of the surrounding waters.

0&
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Irish Hydrodata Ltd., 2000 1
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Proposed OQutfall, Schull, Co. Cork

2 Field Measurements

Field measurements were all made simultaneously on 6/5/00. The tidal range on
the day corresponded to approx. mean springs. Weather conditions were
excellent with calm conditions prevailing.

Droque Data

A drogue tracking exercise was conducted on the 6™ May 2000. The drogues,
cruciform shaped canvas sails set to track the water mass at 0.0-1.0m and 2.5-
3.0m, were released in the vicinity of the proposed outfall. As they moved with
the water mass they were followed by the survey boat and the position recorded
at regular intervals. The drogue data in the form of trajectory plots are presented
in Figures 2.1 to 2.2. Tides corresponded to mean spring conditions and the
wind was calm to light for the duration of the track.

For the ebbing tide the drogues were released at high water (0710hrs) by which
time the ebb had already commenced at the outfall location. They travelled in a
south westerly direction through Long Island Sound. The surface water drogues
followed a path that took them along the centrg of the Sound with a typical
average speed of 0.3m/s. The mid water dregues remained closer to the
northem shore and travelled slower m\fgh Q@Qypical average speed of 0.2m/s.

&
For the flooding tide the release wﬁ@ﬁ%ade at 1400 hrs, approx % hours after low
water. Surface currents appeqp‘e,gk%lack at the outfall location at low water
(1321hrs) and remained so&ﬁ\t&}\appmx. low water +1 hour. {based on
observation of the curre@lﬁﬁe?er marker buoy which was lying shoreward of the
mooring). When the I@bd@ommenced the surface water drogues travelled in a
northeasterly direction(é?ross Schull harbour. Typical average speeds recorded
over the track were 0:08m/s. A mid depth drogue followed a different path,
travelling in a northerly direction along the western shoreline with an average
speed of 0.05mfs.

Dye Track Data

Releases of Rhodamine WT tracer dye were made at the proposed outfall
location at three times on the 6™. For the ebb tide a 1 litre slug of dye solution
was released while on the flood slugs of 0.25 litre were used. For a period of
time after release the dye was tracked visually. Subsequently as the
concentrations reduced tracking continued with a continuous flow-through
fluorometer fitted to the survey vessel.

Dye Release 1: This was made at high water, at which time the ebb tide had
commenced at the outfall location. The patch moved steadily to the southwest,
along the centre of Long Island Sound, elongating and dispersing. Two hours
after release it had travelled a distance of 1600m was ellipsoidal in shape and
had major axes dimensions of approx. 450m x 170m. Tracking continued until
Release + 5%z hours by which time the patch had travelled some 5.5km and
expanded to cover a wide area (approx. 1300m x 400m) with low concentrations.
(Figure 2.3).

Dye Release 2: This release was made at low water + 1h, by which time the
flood tide had commenced in the surface waters at the outfall location. The

Irish Hydrodata Ltd., 2000 2
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Proposed Qutfall, Schull, Co. Cork

patch moved slowly towards the north east. By Release + 2 hours it had
travelled 700m. At release + 4 hours the patch had reached the eastern
shoreline and was substantially contained within a rocky embayment. (Figure
2.4).

Dye Release 3: This release was made at low water + 3 hours at which time
surface currents at the outfall location appeared to have slackened. The patch
was monitored ¥z hours after release and found to have travelled to the south
west. (Figure 2.5).

Depth Data

Echo-sounding was conducted throughout the survey as the survey vessel
recorded drogue and dye patch positions. Depths were stored in digital format
and then reduced to Chart Datum using predicted tides for Schull Harbour.
Results are presented in Figure 2.6 and show depths that compare well with
existing Admiraity Chart data. A profile section along the proposed outfall line is
shown in Figure 2.7.

Current Meter Data

A recording current meter (Interocean S4) was deployed at the outfall site for a
12 hour period coincident with the drogue andf%ye tests. The meter was
instalied on a subsurface mooring at a height of 3.0m above the seabed and at a
distance of approx. 100m from the s@ﬁrgﬁne.(Figure 2.7). Measured current
speed and direction data are sho\ng}f,’co igure 2.8 and indicate a rectilinear flow
parallel to the shoreline with a @;@5\ lood speed of 0.10m/s and a peak ebb

speed of 0.15m/s. , ooQéx
&
S
SN
Qé \\'\\0)
x@Q
\O
&
QO
Irish Hydrodata Ltd., 2000 3
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Proposed Outfall, Schull, Co. Cork

3. Modelling of Effluent Discharges

The onsite measurements described previously together with general
oceanographic data were used to develop numerical models of the likely fate of
effluent discharging from the outfall. Only bacterial contamination is considered
as its impact is by the far the most significant in view of concentrations in the
treated effluent source.

The models simulate the fate of the effluent in three distinct regions:

- the near-field region, adjacent to the discharge point, where the
effluent plume exits the pipe and rises to the surface;

- the mid-field where the effluent plume spreads and mixing takes place
in the vertical typically within a specific distance {i.e. 100 x local water
depth) from the discharge point and;

- the far-field where vertical mixing is complete and further mixing takes
place in the offshorefonshore direction.

Effluent Characteristics

Domestic effluent from the town will be subjected to comprehensive treatment
before being discharged to the sea via the groposed outfall. Design flow rates
and bacterial concentrations are as qullow%“:
S

Flow Rate: 18 to 48 |iffés/second:

Faecal Coliforms at'gutfall: 1 x 10°to 1 x 10° fc /100m;

Bacterial Decag;\\‘lf\i\me: 12 hours.

B O
Worst case conditiongo?\?ési\ikely to occur when flow rates are at their highest.
Therefore a flow rate Qﬁ& litres/second was employed in the simulations. The
. i .

bacterial concentration will depend on the efficiency of the treatment process
and may be lowgﬁ%(aﬁ:l the range indicated. For comparative purposes model
results are pres%nted with both values.

Initial Mixing & Dilution

Treated effluent discharging from an outfall pipe is primarily fresh water and
therefore behaves as a buoyant jet which will rapidly rise to the surface where it
forms a spreading plume. The initial dilution, while rising from the seabed to the
surface, depends mainly on the local water depth and ambient current.

This stage of the discharge process was simulated with a jet modet (ref.2).
Results in Table 1 show predicted initial dilutions of the plume at the instant it
reaches the sea surface. With a single port outfall (i.e. an open ended pipe,
diameter 300mm) the predicted dilutions will lie in the range 25 - 115 depending
on the tide level and ambient current speed at the discharge point. Fitting a four
port diffuser onto the pipe will increase initial mixing and the model simulations
suggest improved dilutions of 80 to 450.

I v 65-115 — 25-40
4 170 -330 230 - 450 80 - 100
Table 1 - Predicted Initial Dilutions at Discharge Point,

Irish Hydrodata Ltd., 2000 4
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Propased Outfail, Schull, o, Cork

Near-Field & Far-Field Mixing

Simulations of the subsequent dispersion of the plume as it leaves the
immediate outfall area were made with a gaussian patch model {ref.2). This
mode! assumes that the expanding contaminant plume may be described by a
three dimensional Gaussian concentration distribution in which the effects of
horizontal boundaries (the sea surface, sea bottom and coastline) are accounted
for by using the method of images.

Measured current speed, drogue and dye data were used as the primary input.
Directions were modified to account for observed trajectories over the survey
area.

Model simulations were made of discharges for spring and neap tide conditions.
An output grid of 50m x 100m centred on the discharge point and extending 6km
west along the coast and 2km north east was used (the computational grid
covered the full extent of tidal excursion). A bacterial decay time of 12 hours
was employed and output generated for every hour of the tidal cycle. The
results are presented in graphical format in figures 3.1 to 3.8.

The patch model reproduces the géneral shape of the drogue and dye patch
trajectories. For spring tides the excursion is as recorded during the field work
while for the neap simulations the excursion jﬁeduced by approx 30 % in line
with the change in tidal ranges. It is assu@&d that plume the trajectories remain
the same for spring and neap tides.o@‘\qg*\

s\O
For a source bacterial strength \9?\'9‘?106 fc/100mi the plume concentrations will
exceed 1000fc/100m! in the 318!«%/ of the outfall and 500 fc/100ml for distances
from the source of appro Qﬁ%b@ém on the ebb tide spring and 600m on the flood

(Figures 3.1 to 3.4). L € elow 100fc/100ml will be reached some S5km from
the outfall on the ebb‘%a\é‘ 1.2km on the flood.
S\

O
Reducing the outfall'source bacterial strength to 1 x 10° fc/100ml has a dramatic
impact on the ph}ﬁre size as seen from Figures 3.5 to 3.8. High values will now
only be recorded at the immediate outfall site and levels below 100fc/100 ml will
be recorded no more that 1.4km from the outfalt on the ebb spring and 600m on
the flood.

Irish Hydrodata Ltd., 2000 5
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Proposed Outfall, Schull, Co. Cork

Discussion

This document presents the findings of a study into the impact of a proposed sea
outfalt on the waters off Schull Point. The proposed discharge will be 48 litres of
treated effluent per second with a faecal coliform bacterial level of up to 1 x 10°
to 1 x 10° fc/100ml.

Field measurements at the location, including drogue, dye and cumrent meter
data, has shown a well defined flow pattern at the site. The ebb tide is the
stronger and longer in duration with both drogues and dye carried away from the
coastline westward through the middle of Long Island Sound. The flooding tide
is weaker and of shorter duration with drogues and dye carried across the
harbour towards the eastern shoreline.

Model simulations of the discharge have shown that bacterial concentrations will
rapidly decrease away from the outfall and where they reach the coastline will be
well within statutory requirements. For a low source concentration (1 x 10°
fe/100ml} the impact of the plume is seen to be particularly smali.

The observed current pattemns at the location suggest that restricting the
discharge to the ebb tide would be advantageous. This would ensure no
contamination of Schull harbour and rapid dis%grsal of the plume in Long Island

Sound. &>
S

&
The data indicates that the chosen Ige‘c‘\gﬁ?}n is probably the optimum one in that it
ensures that discharges are carﬁgﬁ’@\ﬁay from the shoreline. No discharge point
within the harbour is likely to p&g@@@‘?avorable due to the slack flows. A possible
site on Coosheen Point is uniikely to prove acceptable as currents continue to
flow into Schull Harbour @@‘Qgﬁhe eastern shoreline for several hours after they
have started to ebb al<< ' \etﬁe western shore.

R
5

s

Irish Hydrodata Ltd., 2000 6
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Proposed Outfall, Schull, Co. Cork
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SCHULL OUTFALL STUDY MAY 2000

DYE TRACKING 6/5/00
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Fig No. 2.4
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Fig No. 2.5

SPRING TIDE: FLOOD RELEASE

SCHULL OUTFALL STUDY MAY 2000
Scale 1:10000
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SCHULL OUTFALL STUDY MAY 2000

ECHO SOUNDING 6/5/00
SEABED CONTOURS TO CHART DATUM

Scale 1:25000 Fig No. 2.6
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Depth Profile Along Proposed Outfall Line
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SCHULL OUTFALL STUDY MAY 2000

PREDICTED COLIFORM CONCENTRATION
AT LOW WATER ( Spring Tide )

Effluent Flow Rate: 48 litres/second

Scale 1:25000 Fig No. 3.1
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SCHULL OUTFALL STUDY MAY 2000

PREDICTED COLIFORM CONCENTRATION
AT HIGH WATER ( Spring Tide )

Effluent Flow Rate: 48 litres/second
Bacterial Conc. 1 x 106 fc/100ml

Scale 1:10000 ‘ Fig No. 3.2
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SCHULL OUTFALL STUDY MAY 2000

PREDICTED COLIFORM CONCENTRATION
AT LOW WATER ( Neap Tide )

Effluent Flow Rate: 48 litres/second

Scate 1:25000 Fig No. 3.3
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SCHULL OUTFALL STUDY MAY 2000

PREDICTED COLIFORM CONCENTRATION
AT HIGH WATER ( Neap Tide )

Effluent Flow Rate: 48 litres/second
Bacterial Conc. 1 x 10*6 fc/100ml

T Scale 1:10000 Fig No. 3.4
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Fig No

D il

Effluent Flow Rate: 48 litres/second
Bacterial Conc. 1 x 10*5 fc/100ml

AT HIGH WATER { Spring Tide }

Scale 1:10000

SCHULL OUTFALL STUDY MAY 2000
PREDICTED COLIFORM CONCENTRATION
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Marine Qutfall Studies , Schull, Co. Cork

1. Introduction

M.C. O’ Sullivan & Co. commissioned Irish Hydrodata Limited to investigate the
bacterial impact on the marine environment of proposed treated wastewater

discharges to Schull Harbour, Co. Cork.

At present an outfall discharges into the northern end of Schull Harbour close to
the shoreline. The possibility of extending this outfall and providing additional
treatment are being investigated. This study complements an earlier

investigation which examined the impact of a proposed outfall at Schull Point.

A number of field measurements were made in the inner harbour to assist with

the study. These included drogue and dye tracking and current metering.

&
This data was analysed and then incorpogg@d into computer models to simulate
the impacts of the proposed discha Y or a range of conditions. The results

indicate likely levels of bacterial\@&gémination of the surrounding waters.
S
&
&0
L
<<0\ \\‘&\Q
\C’OQ
o¢:\\‘0

&
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Marine Outfall Studies , Schull, Co. Cork

2. Field Measurements

Field measurements were made simultaneously at various times during August,
October and November 2001. Calm or light wind conditions were the primary
objective for field measurements to ensure worst case situations as regards

mixing were achieved.
Current Meter Data

A recording current meter (Interocean S4) was deployed at the locations shown
in Figure 2.1. This recorded current speed and direction data at 10 minute

intervals over a period of several days.

Results are shown in Figures 2.2. Measurecé glirrent speeds are very low. The
directions show little or no tidal vanatlon iﬁgestmg local gyre-type motions at
the northern end of the harbour 055, \o*

$
R d&’\
Drogue Data & \&\é‘
o‘%@
& ~\*

A drogue tracking exg\r@se was conducted on three dates in November 2001.
The drogues, crugﬁrm shaped canvas sails set to track the water mass at 0.0-
1.0m and 2.0-3.%m, were released in the vicinity of the proposed outfall. As they
moved with the water mass they were followed by the survey boat and the
position recorded at regular intervals. The drogue data in the form of trajectory
plots are presented in Figures 2.3a to 2.5a. Tides corresponded to mean spring
conditions and the winds were calm to light for the duration of the tracks.

On the 14" November drogues were released from three locations at low water.
Winds were westerly, Force 1-2 (0-3m/s). The drogues travelled in an easterly
direction (Figure 2.3a) with speeds of 0.03-0.06m/s. This pattern was
maintained throughout the flood. At high water drogues were recovered and re-
released. Winds had calmed at this time. The drogues travelled in a south-
easterly direction with speeds up to 0.06m/s. They were recovered after a short

track when darkness fell.

Irish Hydrodata Ltd., 2001 2
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Marine Outfall Studies , Schull, Co. Cork

On the 15" November drogues were released from three locations soon after
high water. Winds were calm throughout the day. The drogues initially travelled
in a south-south westerly direction (Figure 2.4a) with speeds of 0.02-0.04m/s.
Later the tracks became more circular with drogues moving in a westerly
direction. At low water drogues were recovered and re-released. On the
flooding tide the surface drogues moved in a north westerly direction towards the

head of the harbour while the deeper drogues followed a more northerly path.

On the 16" November drogues were released from two locations soon after high
water. Winds were north north-easterly, Force 1-2 (0-3m/s). The drogues
travelled in a south-south easterly direction (Figure 2.5a) with speeds of 0.03-
0.06m/s for the duration of the ebb.

Dye Track Data

&
Releases of Rhodamine WT tracer dye we&@made simultaneously with the
drogue tracking surveys on two dat *ﬁnall quantities of dye were released on
a number of occasions during ea @%y These were tracked visually and later
as the concentrations reducg&‘ @écklng continued with a continuous flow-through

fluorometer fitted to the aﬁ%eeoy vessel.
S &\

\
Dye releases on 1@&November showed patches following the trajectories

adopted by the &‘ogues indicating that the surface waters in the harbour were
being driven primarily by the wind.

Dye releases on 15" November showed little or no movement of the dye patches
for the ebb tide. On the flood the patch moved in a northerly direction with a
speed of approx. 0.02m/s.

Irish Hydrodata Ltd., 2001 3
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Marine Outfall Studies , Schull, Co. Cork

3. Modelling of Effluent Discharges

The onsite measurements described previously together with general

oceanographic data were used to develop numerical models of the likely fate of
effluent discharging from the outfall. Only bacterial contamination is considered
as its impact is by far the most significant in view of concentrations in the treated

effluent source.
Effluent Characteristics

Domestic effluent from the town will be subjected to comprehensive treatment
before being discharged to the sea via the proposed outfall. Design flow rates

and bacterial concentrations are as follows:
&.
NS
&

\Q
Flow Rate: OY\1 8 to 48 litres /second;

e
S
Faecal Coliforms at o%@:g@ 1 x 10°to 1 x 10° fc /100ml;
] SRS
Bacterial Decay 2@3@ 12 hours.
R
ofis®

Worst case conditions&ié}ﬁ:ely to occur when flow rates are at their highest.
Therefore a flow rate\cb? 48 litres/second was employed in the simulations. The
bacterial concerttj@pﬁ;n will depend on the efficiency of the treatment process
and may be lower than the range indicated. With disinfection it is possible to
reduce levels below 1 x 10* fc /100ml. For comparative purposes model results
are presented with all three values.

Effluent Simulations

The location of the outfall is yet to be determined. For this study two
representative discharge locations were examined. These are shown in Figure
3.1. The location to the north-west is referred to as the Nearshore Outfall and
the location further east, the Mid-Bay Outfall.

Simulations of the plume were made with a gaussian patch model (ref.2). This
model assumes that the expanding contaminant plume may be described by a

three dimensional Gaussian concentration distribution in which the effects of

Irish Hydrodata Ltd., 2001 4
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Marine Outfall Studies , Schull, Co. Cork

horizontal boundaries (the sea surface, sea bottom ) are accounted for by using
the method of images. The model facilitates incorporation of field data into the
simulation and therefore produces excursion and dispersion results which closely

resemble recorded values.

Measured current speed, drogue and dye data were used as the primary input.
Directions were modified to account for observed trajectories over the survey

area.

Model simulations were made of discharges for spring and neap tide conditions.
An output grid of 50m x 50m centred on the discharge point was used (the
computational grid coveres the full extent of tidal excursion). A bacterial decay
time of 12 hours was employed and output generated for every hour of the tidal
cycle.

&
For spring tides the excursion is as recordedzdunng the field work while for the
neap simulations the excursion is re@‘};e% by approx 30 % in line with the
change in tidal ranges. Itis ass ﬁthat the plume trajectories remain the

same for spring and neap tl@%\é
(g N
£ 6?
ES
N
RS
&

N
The results for calm weather High and Low Water times, corresponding to

Model Results

maximum flood and ebb excursions are presented in graphical format in

Appendices A-D.

The results show that a high outfall source level (1 x 10° fc /100ml) leads to
bacterial contamination over a wide area while if outfall source levels are

reduced to 1 x 10* fc /100ml then the contamination zone is minimal.

Light wind conditions result in the movement of surface waters in the direction of
the wind vector as observed on 14/11/2001. Simulated effluent dispersion under
these conditions are presented in Appendix E. A concentrated plume extends to
the eastern shoreline. Predictions for an easterly wind are presented in

Appendix F. This is based on a surface current speed of 1% of wind speed (F3).

A concentrated plume is predicted to extend to the pier area.

Irish Hydrodata Ltd., 2001 5
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Marine QOutfall Studies , Schull, Co. Cork

4. Discussion

This document presents the findings of marine outfall studies in Schull Harbour.

Field measurements at the location, including drogue, dye and current meter
data, has shown weak and poorly defined current flow patterns at the site.
Surface water movements are strongly influenced by the prevailing winds, even
when speeds are relatively low. During calm conditions data suggests short tidal

excursions and circular type motions in the north-western part of the harbour.

Model simulations were used to predicted bacterial levels during calm weather
conditions. At high outfall source levels (1 x 108 fc/1 00ml) bacterial
concentrations over a greater part of the inner bay will exceed 100fc/100ml.
Reducing the source level to 1 x 10* fc/ 100rgL§ﬁ|II produce a significant

improvement. ) &

During windy conditions the ef@%ﬁ plume will travel with the wind vector. All
areas within the bay will t&e?gﬁbre occasionally experience elevated bacterial
concentrations. For \\ﬁurce levels (1 x 10° fc/100ml) all points within a
radius of 1100m of tl'@(’dlscharge location can expect bacterial levels to exceed
100fc/100ml. Fog)o%é\ source level of 1 x 10° fc/100ml this radius reduces to 300m
approx. and to less than 50m for a source level of 1 x 10* fc/100ml.

Irish Hydrodata Ltd., 2001 6
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