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Pmposed Outfilll. Schull. Ca m 

I. Introduction 

M.C. 0' Sullivan & Co. commissioned Irish Hydrodata Limited to investigate the 
bacterial impact on the marine environment of treated wastewater discharges 
from a propbsed sea outfall 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 northern 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. 
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Pmpmed OuUaIl. Schun. Co. Cork 

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. 

Drosue 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 .Om 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 centre of the Sound with a typical 
average speed of 0.3mIs. The mid water drogues remained closer to the 
northern shore and travelled slower with a typical average speed of 0.2mls. 

For the floodina tide the release was made at 1400 hrs. amrox % hours after low . . .  
water. ~urfa&currents appeared slack at the outfall location at low water 
11321hrs) and remained so until awrox. low water +I hour. (based on 
observatkn of the current meter marker buoy which was lying shoreward of the 
mooring). When the flood commenced the surface water drogues travelled in a 
northeasterly direction across Schull harbour. Typical average speeds recorded 
over the track were 0.08mls. A mid depth drogue followed a different path, 
travelling in a northerly direction along the western shoreline with an average 
speed of 0.05mIs. 

Dve Track Data 

Releases of Rhodamine WT tracer dye were made at the proposed outfall 
location at three times on the 6m. 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 1600rn was ellipsoidal in shape and 
had major axes dimensions of approx. 450m x 170m. Tracking continued until 
Release + 5% hours by which time the patch had travelled some 5.5km and 
expanded to cover a wide area (approx. 1300m x 400111) with low concentrations. 
(Figure 2.3). 

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

l&h Hydrcdata LM.. MOO 2 
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Pmpmed Outfall. 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 eastem 
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 (/2 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 Admiralty 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 and dye tests. The meter was 
installed on a subsurface mooring at a height of 3.0m above the seabed and at a 
distance of approx. 100m from the shoreline.(Figure 2.7). Measured current 
speed and direction data are shown in Figure 2.8 and indicate a rectilinear flow 
parallel to the shoreline with a peak flood speed of 0.lOmls and a peak ebb 
speed of 0.15mIs. 

Irish Hydrodata Ltd.. 2000 3 
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3. Modelling of Effluent Discharges 

The onsite measurements described ~reviouslv together with general . - 
oceanographic data were used to de;elop numerical models i f  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 offshore/onshore direction. 

Effluent Chamcteristics 

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 concen%ations are as followsf 

. - 

Flow Rate: 18 to 48 litres /second; 
Faecal Coliforms at outfall: 1 x 105to 1 x 10' fc 1100ml; 
Bacterial Decay Time: 12 hours. 

Worst case conditions are likely to occur when flow rates are at their highest. 
Therefore a flow rate of 48 litreslsecond was employed in the simulations. The 
bacterial concentration will depend on the efficiency of the treatment process 
and may be lower than the range indicated. For comparative purposes model 
results are presented with both values. 

Initial Mixina 8, 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 model (ref.2). 
Resuits 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. 

Table 1 - Predicted Initial Dilutions at Discharge Point. 
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Pmpmed oulfa, SchIJll, co. cm 

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 
model assumes that the expanding contaminant plume may be deschbed 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 soring and neap tide conditions. . - 
An output grid of 50m x 100m centred on the discharge point and extending 6km 
west a l o n ~  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 general 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 is reduced by approx 30 % in line 
with the change in tidal ranges. It is assumed that plume the trajectories remain 
the same for spring and neap tides. 

For a source bacterial strength of 1 x lo6 fdlOOml the plume concentrations will 
exceed 1000fd100ml in the vicinity of the outfall and 500 fd100ml for distances 
from the source of approx 1300m on the ebb tide spring and 600m on the flood 
(Figures 3.1 to 3.4). Levels below 100fc/100ml will be reached some 5km from 
the outfall on the ebb and 1.2km on the flood. 

Reducing the outfall source bacterial strength to 1 x 10' fd100ml has a dramatic 
impact on the plume 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 outfall on the ebb spring and 600m on 
the flood. 
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Prcposed Outfall. Schull. co. cork 

4. Discussion 

This document presents the findings of a study into the impact of a proposed sea 
outfall 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 current 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 l o 5  
fc/IOOml) the impact of the plume is seen to be particularly small. 

The observed current patterns 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 dispersal of the plume in Long Island 
Sound. 

The data indicates that the chosen location is probably the optimum one in that it 
ensures that discharges are carried away from the shoreline. No discharge point 
within the harbour is likely to prove favorable due to the slack flows. A possible 
site on Coosheen Point is unlikely to prove acceptable as currents continue to 
flow into Schull Harbour along the eastern shoreline for several hours after they 
have started to ebb along the western shore. 
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PpxSed Outfall, Schull. Co. Cak 
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. I SCHULL OUTFALL STUDY MAY 2000 I 
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SCHULL OUTFALL STUDY MAY 2000 

PREDICTED COUFORM CONCENTRATION 
AT LOW WATER i( Spring Tide ) 
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/ LONG IS A 
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