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MIDLETON SEWERAGE SCHEME

MEASURED AND MODELLED CURRENT SPEED AND DIRECTION AT WEST SIDE OF CHANNEL OFF RATHCOURSEY POINT

.

FIXED STATION ON
01/0CT/1985,
TIDAL RANGE 3.3m.
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- ® MODEL
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NOTE: Fixed station performed by M.C.0'Sullivan. TIME ( bé*)gst\fw Increments) :
Model data scaled down from springs flow field. Q'\\ é\\ Flgure 3.4b
. . @{\3@(\
O
N
SO -
MEASURED AND MODELLED CURRENT SPEED AND DIR%@%)N AT EAST SIDE OF CHANNEL OFF RATHCOURSEY POINT
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1.4 | | | | ] & i I I 1 I |
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e
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NOTE: Fixed slation performed by M.C.0'Sullivan TIME ( 1-hourly increments) Figure 3.4c

Model doto scaled down from springs flow field.
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MIDLETON SEWERAGE SCHEME
MEASURED AND MODELLED CURRENT SPEED AND DIRECTION OFF BROWN ISLAND
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Figure 3.5a

NOTE : Measured data obiained with S4 recarding currenf@n'\eég*r
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MIDLETON SEWERAGE SCHEME — OUTFALL STUDY
fc/100ml AT FIXED SAMPLING LOCATIONS
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MIDLETON SEWERAGE SCHEME — OUTFALL STUDY
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MODEL RUN : SAD2..Tidal discharge at Rathcoursey on a Spring tide, T,/ 12 hrs.
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APPENDICES TO IRISH HYDRODATA REPORT

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, Continudus Discharge

&
, @@\0
Appendix 7 - Green Point Outfall, Neap Tide, Eg.b Discharge
' S
‘ PN '
: : E& :
Appendix 8§ - Ballinacurra Outfall, Neap{\’&@& Continuous Discharge
S
Appendix 9 - Ballinacurra Outfegg\ﬁﬁng Tide, Continuous Discharge
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Appendix 10 - Rathcourseyoégﬁ%\fall, Neap Tide, Continuous Discharge, T, = 6h
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TABLES

Table 1:  Measurements of Salinity, Dissolved Oxygen and BOD
‘ (July - August 1981) at Proposed and Existing Outfall
Sites.

Table 2:  Lat/Long Co-Ordinates for Benthic Sampling Stations

Table 3:  Total Organic Carbon (T O%%) at Rathcoursey
: Sampling Stations and at@\temdal Sampling Points

at Sites 1 and 2 & Q@
739
\QOQ\*
Table 4: Ecologxcqbcl%(%ﬁatxon of Hedgerows on Proposed Sites
- for Se&é”@ﬁ‘reatment Works at Midleton, Co. Cork.
& 4,\\0’ .
<N
N
Table 5: OoSNotes on Bottom Type at Benthic Sampling Stations
O

Table 6:  Total Number of Waterfowl Counted in the North
Channel Area of Cork Harbour, 1991/92 and. 1992/93

Table7: Peak Counts of Waterfowl Species in the North

Channel Area of Cork Harbour.
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TABLE 2: LAT/LONG CO-ORDINATES FOR BENTHIC SANEF?LING STATIONS.

Station

Number Latitude Longitude
M1 51° 52.52N 08° 12.06W

S M2 51° 52.59N 08° 12.04W
M3 51° 52.63N 08° 12.05W
M4 51° 52.70N 08° 12.03W
M5 51° 52.74N 08° 12.15W

M6 51° 52. 74N 08° 12.06W
M7 51° 52.75N 08° 11.98W
M8 51° 52.80N 08° 12.24W
M9 51° 52.82N 08° 11.95W
M10 51° 52.84N - 08° 11.95W
Mi1 51° 52.87N 08° 12.24W
M12 51° 52.86N 08° 12.14W
M13 51°52.85N 08° 12.00W .
Mi14 51° 52.85N 08° 11.89W é\o&
M15 51°'52.86N 08° 11.86Wx
M16 51° 52.88N 08° 12:21W
M17- 51° 52.88N 08°42.49W
M18 51° 52 90N Q@g\%%w
M19 51° 52.89N SOBF11.79W
M20 51° 52.92N éﬁ@v 12.33W

<<O
6\(;
A
oo&é\

-

G :
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TABLE 3: TOTAL GRGANIC CARBON (T OC_%) AT RATHCGURSEY SAMPLING
STATIONS AND AT ENTERTEDALSAMYLING POINTS AT SITES 1 AND 2.

SUBTIDAL STATIONS - RATHCOURSEY OUTFALL

Station TOC %
M1/M2 ' 1.33
M3/M4 1.24
M9 . 2.04
M10 1.69
Mi11- : 1.73
M12 0.95
Mi4 2.70
M15 2.52
M16 1.71
M17 1.78
M18 1.90
M19 2.53
M20 A51
&
S
a??’ec’\é
. o SO
INTERTIDAL SAMPLING POINTS OQQ&,\@‘
" TP
Site Sta O TOC %
. P

Q@Q*

1 & 0.93

el
CJO

2 2a 1.89
2b 2.28
2 2.34
24 1.46
2e ’ 2.73

EPA Export 25-07-2013:23:48:53



TABLE 4. ECOLOGICAL EVALUATION OF HEDGEROWS ON PROPOSED SITES FOR

SEWAGE TREATMENT WORKS AT MIDLETON, CO CORK.

Site Hedge No. Length No of tree & Grade”
- {m) shrub species
1.  Garryduff 1 320 3 2+
: 2 450 5 2+
2. Ballynacorra 3 200 12 24
4 190 > 14 2
5 270 5 1-
6 390 A 2 3+
* "~ Hedges are graded on a scale of 1 to 4 with the following levels of ecological value:
Grade 1: High to very high value ‘
Grade 2: Moderately high to high value
Grade 3: Moderate value
Grade 4: Low value .
\\f?
Each grade is subdivided into three, with the use of +<§? symbols
G
&0
’QO . \&
S
N &
P&
AN
S
S
R
&
S

.
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TABLE 5: NOTES ON BOTTOM TYPE AT BENTHIC SAMPLING STATIONS

STATION
NUMBER DESCRYPTION
MI Hard bottom (dredge sample); dead shells, small stones (2-11cm)
}MZ- Hard bottom (dredge sample); dead shells, small stones (2-11cm)
M3 Hard bottom (dredge sample); dead shells, small stones (< 15¢m), gravel and shell
fragments
‘M4 | Hard bottom (dredge sample); dead shells, small stones (< 15cm), gravel and shell
fragments

M5 Hard bottora (dredge sample unsuccessful)
M6 Hard bottom (dredge sample unsuccessful)
M7 Hard bottom (dredge sample unsuccessfugo
M8 Hard bottom, gravel &;\0& ,z@

- MS Mud (grab sample, 15¢cm pe&ﬁ&
M10 ' Mud (grab sample, 20%5s?£énetramon)
‘Mll Mud (grab samp@\\fg&n penetration)
Mi2 | Mud, stones, ﬁr@ aravel and shell debris (poor grab sample)
M13 Fluid mud @niravel (dredge sample); large mussel shells and stones _(5—13cm)
Mi4 Mud (grab sample; 20cm penetratibn)
M15 Mud (grab sample; full penetration - possibly sub-surface sample)

. M16 Mud (grab sample; 15cm penetration)
M17 Mud (grab sample; 20cm penetration) ;
M18 Mud (grab sample; 15cm penetration)
M19 Mud (grab sample for PSA and TOC only)
M20 Mud (grab sample for PSA and TOC only)
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TABLE 6: TOTAL NUMBER OF WATERFOWL COUNTED IN THE NORTH CHANNEL ‘ @

AREA OF CORK HARBOUR, 1991/92 AND 1992/93.

Month 1991/92 1992/3 Mean
Aug 550 913 732
Sep NC 992 992
Oct 1858 2383 2121
Nov 3655 NC 3655
Dec 6921 4897 5909
Jan 6718 4489 5604
Feb NC 5017 5017
Mar 1422 896 1159
Peak Count 6921 5017 5969
NC: Not Counted @
Source: Irish Wildbird Conservancy
. 0&
\Q@}
AO\
)
agﬁoo‘\é@
IS
S
NI
@
& &
RO
SN
QO\ AJ\\Q)
*\QOQ
O
&

o
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PEAK COUNTS OF WATERFOWL SPECIES IN THE NORTH

TABLE 7:

CHANNEL AREA OF CORK HARBOUR

Scientific Name Common Name Peak Count] Peak Count{ Mean Peak

. 1991-92{  1992-93

Tachybaptus ruficollis Little Grebe 9 6 8
Podiceps cristatus Great Crested Grebe 31 95 63
Phalacrocorax carbo Cormorant 66 125 96
Ardea cinerea Grey Heron 26 15 21
Cygnus olor Mute Swan 6 13 10
Tadorna tadorna Shelduck 1235 1068 1152
Anas penelope Wi geon 883 794 839
Anas crecca Teal 253 184 219
Anas platyrhynchos Mallard 156 109 133
Anas acuta Pintail 10 13 12
Anas clypeata Shoveler & 0 4 2
Aythya fuligula Tufted Duck S 2 0 1
Bucephala clangula Goldeneye & {@ 44 35 40
Mergus serrator Red-breasted g\ﬁﬁiser 74 87 81
Haemotopus ostralegus Oystercatc}&@ 137 254 196
Charadrius hiaticula Ringed %l@?/@ 6 9 8
Pluvialis apricaria Gold&i} 412 600 506
Pluvialis squatarola G(cfﬁgl%ver 28 61 45
Vanellus vanellus @%@ ng - 2417 929 1673
Calidris canutus KS'lOt 0 2 1
Calidris alpina y© Dunhn 1599 2256 1928
Gallinago gallinago QOQ Snipe 13 33 23
Limosa limosa Black-tatled Godwit 108 36 72
Limosa lapponica Bar-tailed Godwit 10 0 5
Numenius phaeopus Whimbrel 1 1 1
Numenius arquata Curlew 285 1054 670
Tringa totanus Redshank 772 021 847
Tringa nebularia Greenshank 17 6 12
Actitus hypoleucos Common Sandpiper 5 0 3
Arenaria interpres Turnstone ’ 31 31 31
All species 6921 5017 5969

Source: Irish Wildbird Conservancy, Cork Branch
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FIGURES

Figure 1:  Site 1 (Garryduff) - Field Boundaries and Position of
Intertidal Sample Points

Figure 2:  Site 2 (Ballynacorra) - Field Boundaries and Position _ e
of Intertidal Transect :
d -
N
Figure 3:  Count Sectors and gi%@*ide Roost Sites for Waterfowl,
N. Channel, Cor ‘%\@ our
Fb
SN
Q
S&
Figure 4: Marig@@\aﬁpling Stations
\\ '\§
S
X
S\
\.0 .
Figure S:C)Og@edlments
Figure 6: North Channel - Oyster Licensed Areas and Oyster Layings. G

Figure 7:  Opyster Licensed Area & Oyster Layings - Atlantic Shellfish
: Ltd., Lower Harbour

o
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APPENDIX I:

RATHCOURSEY OUTFALL SITE - SPECIES LISTS, DIVERSITY

INDICES, RAREFACTION CURVES, GROUP AVERAGE
CLUSTERI'NG'AND MDS PLOTS FOR GRAB SAMPLES
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Species abundances, Midleton samples.

Taxon o - ' MolMI10 M1l MI14 M15 MI16 M17 MIsg*

Anthozoa indet - 3 - - - - 1 -
Nemertea indet. - - - 1 - - - -
Nematoda indet. 6 = - - 4 - 1 5 24
Polychaeta sp. M93.#37 ' - - - 1 - - - -
Polynoidae indet. - - - 1 - - - -
Lepidonotus squamatus (Linn.)juv] - - - - - - - 8
Pholoe inornata Johnston - 2 - 6 - - - -
Eteone longa {Fabncms) 2 2 - - - - -
Anaitides sp : - - - - - - 1 -
Syllidae indet ' - - - - - - - 4
Exogone hebes (Webster & Benedict) - - 1 - - - - -
Autolytus langerhansi Gidholm - 1 - 1 - - - -
?Proceraea sp. ' - - - 1 - - - -
Nereid juv] ?P. dumerilii (Aud&M-E) - - - - - - 2 4 G
Nephtys caeca (Fabricius} o - - - - 1 - - -
Nephtys ?hombergi Savigny 2 7 17 11 10 11 4
Scoloplos armiger (O.F. Muller) 6 55 6@ 30 4 100 7 -
Polydora sp - - (\é\}' - - - - 4
Streblospio shrubsolii (Buchanan) - - Aé\ 7 1 - 3 - -
Caulleriella 10 85387 32 11 10 87 24 4.
Tharyx sp. _ 17267603 61 121 4 122 455 1108
Cossura sp. _ RN 6 - - 1 - -
Capitella capitata {Fabricius) x\(\Q‘é‘J\ - - - - - - 4
Mediomastus fragilis Rasmussen &éJ 3 10 - - - - - 16
Mynochele sp O Q 48 1 - - - - 2 -
Lagis koreni Malmgren QOOQ - - - - - 1 - -
Melinna palmata Grube 5\(’ 6 46 7 11 - 3 15 92
Ampharete ?lindstroemi Malgi‘gren - 1 - 1 - - - 4
?Sabella sp ' Q - - - - - - - 12
Oligochaeta indet. 6 30 19 2 5 9 69 44
1 - -~ - -

Endeis charybdaea (Dohrn) ' - .- -
Gammaridea indet. [damaged] - - -
Ampelis¢a tenuicornis Lilleborg - - 1
Microprotopus maculatus Norman - - -
Ericthonius punctatus (Bate) _ - - -
Aoridae indet. [female] - 2 -
Microdeutopus anomalus (Rathke) - - -
Corophium sp. M93.#27 - - -
Corophium volutator {Pallas) 6 74 - - - - - 128
Pariambus typicus (Kroyer) _ - 1
Phtisica marina Slabber - 3 - - - - -
Pseudoprotella phasma {(Montagu) - 3 39 - - - -
?Arcturella sp. [juv.] - - '
?Aplysia sp. - -
?Parvicardium scabrum (Philippi) - - - -
Abra nitida (Muller) - - - 1 2
Venerupis senegalensis {(Gmelin) - - - - - - - 4
Phoronis sp 24 28 11 -
Amphiura sp. [juv.] -1 - - - - - -

* multiplied up from a 25% sub-sample 1 multiplied up from a 50% sub-sample e

i
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Ranked list of taxa, Midleton samples.

Station M9
Taxon o ' » Density % , . Cum. %
Tharyx sp. 17260 93.7 93.7
Myriochele sp : - 480 2.6 96.3
Phoronis sp - ’ g 240 1.3 , 97.6
Caulleriella 100 0.5 98.2
Scoloplos armiger (O.F. Muller) 60 0.3 98.5
Corophium volutator (Pallas) 60 0.3 98.8
Nematoda indet. 60 0.3 ©99.1
Melinna palmata Grube 60 0.3 99.5
Oligochaeta indet. 60 03 99.8
Eteone longa (Fabricius} . S 20 , 0.1 999
Nephtys ?hombergi Savigny ' 20 01 100.0
Station M10 _
Taxon S ' : Dengﬁq; % ~ Cum. %
Tharyx sp. } \\\ ,5\4‘5030 . 620 62.0
< v
Corophium volutator (Pallas) Oof@\o 740 9.1 71.1
Scoloplos armiger {O.F. Muller) Q@\?\ 550 ' 6.8 77.9
Melinna palmata Grube o° & 460 5.7 83.6
Caulleriella &é’ §Q 330 4.7 "88.3
Oligochaeta indet. & \\0) 300 3.7 92.0
Phoronis sp - 280 3.5 95.4
Mediomastus fragilis R\ésmussen 100 ' 1.2 _ 96.7
Nephtys ?hombergi ﬁmgny 70 0.9 97.5
Pseudoprotella ph@%ma (Montagu) 30 0.4 ' 97.9
Anthozoa indet _ 30 . 0.4 98.3
Phtisica marina Slabber : 30 0.4 98.6
Pholoe inornata Johnston 20 0.2 98.9
Aoridae indet. [female] 20 0.2 99.1
Eteone longa (Fabricius) 20 0.2 99.4
Autolytus langerhansi Gidholm 10 0.1 99.5
Ampharete ?lindstroemi Malmgren 10 0.1 99.6
Pariambus typicus {(Kroyer) - 10 0.1 99.8
Myriochele sp 10 0.1 99.9
Amphiura sp. {juv.] 10 0.1 100.0
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Ranked list of taxa, Midleton samples-(Continuéd}. _

Station M11

Taxon Density % Cum. %
Tharyx sp. 610 27.7 277
Scoloplos armiger (O.F. Muller) 600 27.3 55.0

" Caulleriella 320 14.5 69.5
Oligochaeta indet. 190 8.6 78.2
Nephtys ?hombergi Savigny 170 7.7 85.9
Streblospio shrubsolii (Buchanan) 70 3.2 89.1
Melinna palmata Grube 70 3.2 - 923
Cossura sp. ' 60 2.7 95.0
Phoronis sp o 50 2.3 97.3
Abra nitida (Muller) - 30 1.4 98.6
?Arcturella sp. [juv.] 10 0.5 99.1 @
Ampelisca tenuicornis Lilleborg 10 0.5 99.5 '
Exogone hebes (Webster & Benedict) 10 0.5 100.0 ' '

‘ ‘ ‘ & '

Station M14 §®“ -
Taxon Q\ﬁéﬁiity % Cum. %
Tharyx sp. S &5{;‘9 1210 44.5 445
Pseudoprotella phasma (Montagu)oQé 63‘ -390 14.3 58.8
Scoloplos arrmger (O.F. Muller&@(’ N 300 11.0 69.9
Phoronis sp s \@0 110 4.0 73.9
Melinna palmata Grube < & 110 4.0 77.9
Nephtys ?hombergi Sawg@y 110 4.0 82.0
Caulleriella @ 110 4.0. 86.0
Pholoe inornata JoheSton 60 2.2 88.2
Aoridae indet. [female] 60 2.2 90.4
Nematoda indet. 40 1.5 . 91.9 :
Microdeutopus anomalus (Rathke) 30 1.1 93.0. .
Ericthonius punctatus (Bate) ' 20 0.7 93.8 e
Microprotopus maculatus Norman 20 0.7 94.5
Oligochaeta indet. 20 0.7 95.2
Corophium sp. M93.427 20 0.7 96.0
Autolytus langerhansi Gidholm 10 0.4 96.3
Endeis charybdaea (Dohrn) 10 0.4 96.7
Ampharete ?lindstroemi Malmgren 10 0.4 97.1.
Polychaeta sp. M93.#37 10 0.4 97.4
Polynoidae indet. 10 0.4 97.8 .
Nemertea indet. 10 0.4 98.2
Pariambus typicus {Kroyer) 10 0.4 98.5
?Proceraea sp. 10 0.4 98.9
?Aplysia sp. 10 0.4 99.3
Abra nitida (Muller) . 10 0.4 99.6
Streblospio shrubsolii (Buchanan) 10 - 0.4 100.0 -

o
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Ranked list of taxa, Midletori samples (Continued).

Station M15

Taxon Density % Cum. %
Caulleriella 100 38.5 385
Oligochaeta indet. 50 19.2 57.7
Scolbplos armiger (O.F. Muller) 40 154 73.1
Tharyx sp. 40 15.4 88.5
Abra nitida (Muller) 20 7.7 '96.2
Nephtys caeca (Fabricius) 10 3.8 100.0
Station M16
Taxon Density % Cum. %
Tharyx sp. 1220 35.6 356
Scoloplos armiger (O.FL Muller) 1000 29.2 64.7
Caulleriella. 870 & 25.4 90.1
Nephtys ?hombergi Savxgny 106 2.9 - 93.0
Oligochaeta indet. oy 4’@0 ' 2.6 95.6
Melinna palmata Grube s\o‘é\ 30 0.9 96.5
Streblospio shrubsohl {Buchanan) 30 0.9 97.4
Phoronis sp N 30 0.9 98.3
Cossura sp. S 10 0.3 98.5
Nematoda indet. LS 10 0.3 98.8
Gammaridea indet. [dama%eﬁg\&\ 10 0.3 99.1
Lagis koreni Malmgren < 5 10 0.3 99.4
Abra nitida (Muller) | & 10 0.3 99.7
?Parvicardium scabrug (Philippi) 10 0.3 100.0
o ’
Station M17 |
Taxon Density % Cum. %
Tharyx sp. 4550 75.3 75.3
Oligochaeta indet. 690 114 86.8
Caulleriella 240 4.0 90.7
Melinna palmata Grube, 150 2.5 93.2
Nephtys ?hombergi Savigny 110 1.8 95.0
Scoloplos armiger (O.F. Muller) 70 1.2 96.2
Nematoda indet. 50 0.8 97.0
Abra nitida (Muller) 50 0.8 97.8
Phoronis sp 30 0.5 98.3
Ampelisca tenuicormnis Lilleborg 30 0.5 98.8
Myriochele sp 20 0.3 99.2
Nereid[juv]?P.dumerilii(Aud&M-E) 20 0.3 99.5
Anthozoa indet 10 0.2 99.7
Pariambus typlcus (Kroyer) - 10 0.2 99.8
Anaitides sp 10 0.2 100.0
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* Ranked list of taxa, Midleton samples (Continued).

Station M18

Taxon Density % Cum. %
Tharyx sp. _ 11080 74.3 74.3
Corophium volutator (Pallas) 1280 8.6 82.8
Melinna palmata Grube 920 6.2 89.0
Oligochaeta indet. 440 2.9 92.0
Nematoda indet. 240 1.6 93.6
Mediomastus fragilis Rasmussen 160 1.1 94.6
Pariambus typicus (Kroyer) 160 1.1 95.7
?Sabella sp 120 0.8 96.5
Phoromnis sp 120 0.8 97.3
Lepidonotus squamatus (Linn.)[juv] 80 0.5 97.9
Capitella capitata (Fabricius) 40 0.3 98.1
Syllidae indet 40 0.3 98.4 G
Nephtys ?hombergi Savigny 40 0.3 98.7
Nereid[juv]?P.dumerilii{Aud&M-E) 40 0.3 98.9
Caulleriella 40 o 0.3 99.2
Ampbharete ?lindstroemi Malmgren 4@(\@0 0.3 99.5
Venerupis senegalensis (Gmelin) ‘ 40 0.3 99.7
Polydora sp | A0 0.3 100.0
N
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APPENDIX II:

SPECIES LIST FOR DREDGE SAMPLES AT RATHCOURSEY |
OUTFALL SITE AND INTERTIDAL STATIONS AT STW SITE 1 AND

STW SITE 2

'g’
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APPENDIX III:

RESULTS OF PARTICLE SIZE ANALYSIS (PSA) FOR INTERTIDAL
AND SUB-TIDAL (RATHCOURSEY) STATIONS |
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