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Noise is generalily defined as sound with an intensity greater than the
ambient or background sound pressure level (SPL). SPL is determined
by measuring the noise emissions in terms of sound pressure in a
relationship defined as a decibel (dB). The type of decibel unit
commonly used in sound level measurements is the A-weighted decibel
dB(A). This scale is almost universally used to describe environmental
noise because it simulates the variation with frequency ‘through the
audible range of the sensitivity to sound of the typically healthy human
ear (Cunniff 1977, Kryter 1970, May 1978).

Outdoor noise levels change continually because of the temporal and
spatial variations of noise sources. The temporal variation in the
resulting sound levels is described by statistical levels in the form L,,
where L, designates a sound that exceeds the level L for x percent of
the samplmg duration, or by equivalent sound levels in the form L,
defined as the stationary (constant) lsvel with the same acoustic energy
as the actual time-varying sound@vel over the given sampling period.
N A
Areas that will be traver: \éf the proposed collection sewers include

~urban, commaercial, Q ial, and rural residential lands. Typical

outdoor sound Ievelgx?@gﬂhese areas are shown in Fig. 5.5.1. As the

- figure indicates, ient sound levels in the land uses that will be:

affected by c%n%\@ctlon of the sewers range from 38 dBA in rural
residential aré‘g@\\to 79 dBA in heavily urbanised areas.
O

The propgs%d treatment plant site is located on pastureland; adjacent
and nea%y fland uses include rural residential, light industrial, and
recreational golf courses. The nearest noise-sensitive areas to the
proposed treatment plant site are residences located approximately
200m from the nearest treatment plant unit. In addition, golfers on the
golf course to the north of the site would be considered temporary noise-
sensitive receptors as they would only be present during daylight hours.

Noise measurements were conducted at the nearest residence to the
proposed treatment plant site at Carrigrenan on17th.-18th. December
1992 and 21st.-22nd. December 1992. The wind speed was stronger
than that acceptable for noise measurements during most of the first 11
or 12 measurement hours on Thursday 17th December. The recorded
values were therefore not taken into consideration. The measurement
microphone was approx. 1.5m above ground level at 12m from the front
of the residence. An integrating sound level meter, Cirrus model type
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CRL 702 (serial No. 16487), an outdoor microphone, type MK425, and
sound ievel calibrator, type SIID, were used for the measurements.

Values of the Leq for the day (07h-20h), intermediate period (6-7h, 20-
22h) and night 22h-06h) are shown on Table 5.5.1 for the 24 hour period
starting at 10h on 21.12.'92. These time-averaged measurements
indicate background noise levels (leq) of 45.0 dBA during the day and
39.3 dBA during the night. Fig No.s 5.5.2 and 5.5.3 present the
calculated hourly values of the Leq, L1, L10, and L95 for the period of

‘measurement. Plots of the Leq are shown on Fig. No.s 5.5.2 and 5.5.3

for the period of measurement on the 17-18 December '92 and 21-22
December 92 respectively.

Table §.5.1

Noise Measurements (Leq) at the nearest noise sensitive receptor
to the Treatment Plant Site at Carrigrenan

s
‘i\é\o
&
S
Period - é%\o* : Leq (dBA)
RS
Day (0700-2000) %<& 45.0
& &
Intermediate _<{0600 - 0700
€ 2000 - 2200) 40.2
)
Night (220040600) A ~ 39.3
@
Source: Department of Civil and Environmental Engineering,

University College, Cork, 1992.
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JABLE 5.5.2
Calculated Hourly Noise Values (dBA) from Baseline Noise Measurements
(17118 'Decem ber '92)
s L1 L10 Jes ]
29 56.0 51.1 44.0
3.2 56.5 50.4 43.7
29 565 . |50.7 44.0
3.5 61.5 53.1 46.5
3.7 60.8 54.1 46.1
3.7 59.8 51.7 443
¥ 2.9 57.6 éo& 52.6 45.1
gh (0mn, _| 52.0 3.2 609 54.5 46.8
sh 0Omn | 52.5 3.6 (Qoéfge?aog 54.7 46.4
10h 5, | 49.1 39 07577 | 51.4 42.2
11h Tomp, | 43.0 5750°  |s2.9 44.3 35.6
12h 60mi-. | 6.9 205 71.9 30.4 35.6
13hoomﬂn,._,'ég’.3 Ere 51.3 356 | 356
1ah00mn, [ 869 | 1.6 '35.8 35.6 35.6
15h G0mn . | 35.9 0.8 | 36.2 35.6 35.6
8 16h 50mp. ‘;é;a.s 3.0 35.7 35.6 35.6
17n G0mn _ | 35. 37.1 35.6 35.6
Fah 00mn .| 3¢ 37.4 35.6 35.6
19h 00mn .35.6 0.2 35.6 35.6 35.6
[o\:erau . | 49.5 dBA a
Source: Department of Civil and Environmental Engineering, University College,
Cork 1992
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Calculated Hourly Nojse Values (dBA) from Baseline Noise

Table 5.5.3

Measurements - (21/22 December '92)

1612eis

Period Leq s L1 L10 L9S
11h O4mn | 39.3 3.7 46.6 38.3 35.6
“Z2h o4mn | 36.5 1.2 39.1 35.7 35.6
13h 04mn | 415 6.0 52.7 36.5 35.6
14h O4mn | 44.1 8.5 52.2 35.7 35.6 '
15h 04mn | 44.7 8.8 59.6 38.2 35.6
16h 05mn | 437 8.0 58.6 37.2 356 !
17h 04mn | 43.4 7.7 s54_g |57 36 °
18h 04mn | 49.7 13.5 64.4° 38.2 35.6 )
19h 04mn | 44.1 8.4 0;%56 4 36.4 35.6
'F Oh 04mn | 42.7 70 & | 549 38.6 35.6
| 21h 04mn | 40.9 545" | 53.0 36.0 356 |
22h 04mn |- 41.4 5.8 51.6 35.8 356 -
23h04mn | 385 | 3.1 39.7 35.6 356 -
Oho4mn |366 © |15 41.3 35.6 356 .
| 1ho4mn | 386 3.2 35.8 35.6 35.6 :
oh 04mn | 35.6 0.1 35.7 35.6 36 |
” 3h 04mn | 40.5 5.0 43.0 35.6 356
4h 04mn | 38.2 2.9 40.1 35.6 35.6
5h 04mn | 40.0 45 44.8 35.6 356 -
6h 04mn | 36.7 1.7 415 35.6 35.6 g
7h 04mn | 43.8 8.0 55.7 38.2 386
8h 04mn | 46.4 10.0 59.4 44.1 35.6 Al
Overall; 42.8 | dBA

Cork 1992,
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5.6
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Odours

Ambient odours in the project vicinity include hydrocarbon emissions
from internal combustion engines (particularly from diesel-driven
vehicles), which are most noticeable in Cork City and along major roads.
Burning of coal in fireplaces and furnaces also produces widespread
sulphurous odours, most noticeable during cold periods. Emissions of
organic compounds from chemical and pharmaceutical manufacturing
plants on Little Island and Marino Point also generate detectable odours
in the Lough Mahon vicinity. In addition, naturally occurring sulphurous
odours emanate from the expansive mud flats throughout Lough Mahon
when exposed during low tides, especially during warm conditions
(Bailey 1992). The proposed treatment site at Carrigrenan is
surrounded on three sides by extensive mud flats.

A detailed odours study, including air quality dispersion modelling, for
the proposed treatment plant was carried out. This report is included

as Appendix 4 .

dscape ' &
&
The purpose of this section Ogﬁ'&mb EIS is to describe the context and
character of the project ageg;,\otts significance, and its vulnerability to
visual impacts. This SQ;@fe‘n focuses primarily-on the treatment plant
site at Carrigrenan I\(&‘ig‘éi this is the primary part of the proposed
scheme with any sigﬁi&ant aboveground structures that may influence
existing aesthe gﬁi&ources. Reference is also made to the Atlantic
Pond Pumping ion.
N

The Atlan '@‘ﬁond site, near the Marina, has a low situation and is
suitably located between the City and the Upper Estuary of the Harbour.
The site is bounded by the Old Passage Railway line on the northern
perimeter and by private residential property on the southern perimeter.
The site is low lying: and is disused: The area of disuse extends
eastwards parallel to thé Old Railway Line beyond the extent of the
proposed site, amounting to 1.5 hectares. The envisaged site for the

proposed pumping station is 1.2 ha. in area.

. The Carrigrenan site is located at the south eastern tip of Little Island

and is surrounded on the west, south, and east by Lough Mahon. Little
Island is flat to gently rolling in nature and characterised by a
predominance of industrial uses and open space with scattered
residential development. Much of the open space consists of grazing
lands and two golf courses. The land area throughout Little Island is,
however, not used as extensively for agricultural and grazing purposes
as other areas within the Cork region.

Given the location of the site, both the context of the area and the
character of the site are heavily influenced by Lough Mahon and the
upper Cork Harbour. In this area, Lough Mahon dominates the
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5.6.1

5.6.2
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landscape and tends to diminish the visual and aesthetic
conspicuousness of specific terrestrial resources.

The character of the Carrigrenan site itself is defined by a rolling
topography and a mixture of vegetation types and habitats, and provides
aesthetically pleasing views to the west and southwest. Within the
boundaries of the site are the remains of Carrigrenan House, which are
surrounded and sheltered by mature vegetation. The predominant
topographic feature of the site is a hillock approx. 22m in elevation that
allows views of Cork Harbour in all directions.

The following provides a more detailed discussion of the prominent
components of the landscape.

Topography

The topography of the Carrigrenan site is as previously illustrated in
Map 4.5.1. As shown, the site is rolling in nature, with elevations
ranging from less than 2m to approx. 22m. Topographic relief of the
site is dominated by two hillocks: one of approximately 16m in slevation
located in the centre portion of the site, and the second, more dominant
feature, being approx. 22m high@ﬁ’cagec_j in the southern portion of the
site. Due to its proximity E&% edge of the site along Lough Mahon,
the shoreline in this area\;@g@nposed of cliffs approx. 12m in elevation.
. e
Natural > §§ &
OEY
RS
The predominaﬁ@d@%tural features of the site are:
&
- Topo '&phic relief that provides an area. of high ground at the
southiern end of the site.

- The extensive waterfront boundary on three sides of the site.

- A low area (less than 2m) at the northern portion of the site that
is covered by spring tides.

- The range of natural habitats ranging from open fields to mature
trees and intertidal zones.

It should be noted, however, that the range of habitats is due, in part, to
the development and use of the site for agricultural and grazing
purposes. This diversity of habitat is reflective of the sites use, which
is common throughout the Cork region, and as such is not considered

unusual or highly significant.
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Man- tures

The site is bordered on the north side by a local service road serving
several private houses. Tower View Cottage, located near the
southeastern corner of the area covered by spring tides, is occupied.
Other significant man-made features within the site vicinity are dwellings
and industrial/lcommercial uses along the road from Ballytrasna to
Clashavodig, golf courses to the north and northwest of the site, and the
[F] plant located south of the site on Marino Point.

Man-made features on the proposed site include Carrigrenan House and
associated outbuildings located in the centre of the site. Carrigrenan
House is in an advanced state of disrepair and is not inhabited. A
stone tower is also located along the rocky shoreline at the extreme
westernmost point of the site.  These man-made structures are
addressed in further detail in Sectig\gﬁ? (Cultural Heritage) of this EIS.
&
esthet s O

G

The aesthetic resource@%ﬁhe site, as with any area, are a subjective
component of the la pe. As opposed to the more objective nature
of the topographysafnatural and man-made features of the site, the

.aesthetic or vi ir%sourc;es_ are somewhat dependent upon individual

perceptions angtesponses. Aesthetic resotirces can be discussed in
terms of intgghal (i.e, within the site) and external (i.e. off-site) views.
External views inciude views from thé site to other areas, and from other
areas toward the site. ‘

Assthiétic resources within the confinés of the site are somewhat limited
and unremarkable given the context of the site in relation to the
remainder of Little Island and the Cork'area, Due to the topographic
relief, views from any particular point within the site are limited in scope.
The entire Carrigrenan site is not completely_’\(igible from any one point.
The aesthetic resources present within the' site include rolling open
fields with scattered trees and hedgerows. "The aesthetic quality of the
site itself is common to the semi-rural landscape of much of the Cork
area and as such is not considered significant.

Existing views from the Carrigrenan site to areas off site are more
aesthetically pleasing, particularly given the presence of Lough Mahon
which adds the water element to the rolling residential/agricuitural
patchwork that comprises the countryside within the existing viewshed.
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Views from the site to the south include the IF! Fertiliser plant at Marino
Point, a view past Passage toward the lower harbour, and the gently
rolling countryside above Marino Point and Passage. In this latter
direction, the IF| plant dominates the view.

Views from the site to the west are across Lough Mahon toward Hop
{sland and Mahon. Due to the relatively large distance between the
sites and these land forms (nearly 3km), they are not dominant features
of the visua! landscape (in fact, Hop Island is barely distinguishable from
the background relief of Rochestown). The mouth of the Douglas River
is also barely visible. Cork City is located over 5km to the west and is

not readily visible from the Carrigrenan site.

Views to the north of the Carrigrenan site, towards the remainder of
Little Island, are dependent on where the viewer is situated on the site
(i.e. his or her elevation). From mugﬁ of the site, views to the north are
limited and extend only to the he@erow along the northern part of the
site, From the highest poi @ﬁhe site, other parts of Little Island are
visible, but the view of thisarea is dominated by scattered industrial
facilities. As such,; th,\e@‘a thetic value of this portion of the viewshed
is limited. &S §®‘
KO

Views to the eas$] Jb\?the Carrigrenan site are obtainable only from the
eastern pomorg\Bf the site. Notable features in this direction are the
railroad linessacross the mouth of the Belvelly River, a Martello Tower,
storage yards for the IF| Fertiliser plant; and portions of Fota Island.
Fota Castle is barely visible from the extreme northeastern corner of the

site.

Views of the Carrigrenan site are available from areas around Lough
Mahon. . In general, the scale of these views is highly influenced by
distance across an expanse of water, which tends to focus aesthetic
perceptions on larger features such as hills, large open fields, and
wooded areas rather than on specific features such as individual houses
or structures. The Carrigrenan site. is most visibly apparent, at a
distance where the scale allows recognition of specific features, from
points along the amenity walkway between Hop Island and Passage (1
to 2km) and from the railway line between the Belvelly River and Marino
Point (900m). While views of the site from these areas are notable,
there is no existing feature at the site that significantly contributes to or
dominates the visual or aesthetic nature of the Little Island shoreline.
The site appears as an open area with some trees. The topographic
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fellef provided by the promontory at the southern part of the site is
distinguishable from many points within Lough Mahon.

Much of the Carrigrenan site is visible from the adjacent area to the
north of the site. This area includes several residential houses and a
portion of the Harbour Point Golf Course. In particular, views of the site
from these areas extend from the sloped area between the ruins of
Carrigrenan House outbuildings to the east to the 22-metre-high
promontory to the west. It should be noted, however, that due to the
heights of the existing hedgerow in this area, the density of the existing
natural vegetation and maintaining an embankment along the northern
side of the developed site, grade-level views from the road into the site
are severely limited and restricted to only a few isolated locations - (Ref.
Sectional Elevation A-A - Fig. 4.5.3).

In general, the aesthetic resources and scenic views both toward the site
and from the site are considered attractive due to the interrelationship
of water (Lough Mahon) and land (Little Island, Mahon, Rochestown).
However, the distance between viéwpoints, particularly across Lough
Mahon, tends to influence th %a?e of visual resources so that the visual
landscape is dominated by lafge land forms and features and specific
sites or areas appear @g’\ oticeable. While aesthetic resources of
Lough Mahon/Carri n are considered valuable assets to local
landscape, they ggézﬁot of an unusual, unique, or highly significant
\Q

&

nature. S
(;OQ
tural e

’ N
Despite it@oaCCessibimy and extent, Cork Harbour has never been the
site.of any significant military or naval exploit; consequently, its historical
associations are of less national interest and importance than other
protected harbours of County Cork, such as Bantry Bay and Kinsale
Harbour. Nonetheless, Cork Harbour has been an important centre for
trade and commerce for more than 800 years (Coleman 1914).

A 1975 inventory of existing archaeological monuments lists 96 sites
within-176 square miles of land surrounding Cork Harbour (O'Kelly and
Shea 1976). These sites range in date from the Late Neolithic (c. 2000
B.C.) to the 19th. Century, and include ringforts, churches, castles, shell
middens, and 17th to 19th. century fortifications and towers. The
County Cork Sites and Monuments Record (Cork Archaeological Survey)
of the Office of Public Works, 1988 is more comprehensive, including
less significant sites such as walls, gates, piers, and wells.

Historical references to the townlands were checked in the Journal of
Cork Historical and Archaeological Society, "Cork Harbour Afchaeology"
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by the Department of Archaeology U.C.C., and in "Cork and County
Cork in the 20th. Century” by Hodges and Pike. Based on these
sources, 19 sites are located within 1km of the proposed facilities.

) Notable cultural resources within close proximity of the proposed
collection mains include Blackrock Castle (1829) and Ringmahon Castle

. (age unknown), both located in the Townland of Mahon; a shell midden
at Harty's Quay near the Tramore Valley Pumping Station; and a circular
tower (17th to 19th century) on Hop Island (Coleman 1914; O;Kelly and
Shea 1976; Office of Public Works 1988).

Several well-preserved towers from the 17th to 19th century are located
in the vicinity of the proposed treatment plant at Carrigrenan, due to the
site's strategic location within the upper harbour. A circular tower with

k@ an attached rectangular structure is located on the northwestern shore
of Carrigrenan at the cove near the access road. In the vicinity, a well-
O preserved Martello Tower and Foaty Castle are both located across
Foaty Channel to the east of Carrigrenan, approx. 800m and 1km from
the site, respectively. &&‘
N Q@

The proposed treatment p \tdwill include the site currently occupied by
Carrigrenan House, a\@ ;@abandoned 19th century farmhouse and
associated outbuilding., < This site is not included in the County Cork
Sites and-Monum @??ecord or in "Cork and County Cork in the 20th
Century” due to&t§ f2latively recent age. Cultural resources of this sort
are common m“t@@ region and generally not considered of major cultural

importance. &

' S
As defined by the 1987 National Monuments (Amendment) Act, a
“historic monument” is defined as "a prehistoric monument and any
monument associated with the commercial, cultural, economic, industrial,

6 military, religious, or social history of the place where it is situated or of
O : the country and aiso includes all monuments in existence before 1700
AD or such later date as the Minister may appoint by regulations®. In

terms of this Act, there are no known archaeological monuments at the
site of the treatment plant.

The occurrence of shell midden all around Cork Harbour dating from
prehistoric times to the 19th Century was recorded by McCarthy (1987
unpublished M.A. thesis UCC), and by the Department of Archaeclogy
UCC Cork Harbour Study (1976). A known prehistoric shell midden is
located along the western shore of the Carrigrenan site, south of the
stone tower. The date of this midden is not known, but the site does
merit protection. Field reconnaissance identified another area of shell
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(predominantly clam and scallop) deposition at the extreme southern tip
of Carrigrenan Point to the west of the quay. The origins of this shell
deposition are not known, as it is not identified as a shell midden in work
conducted by McCarthy (1987) or the Department of Archaeology UCC.
The determination of this area as a shell midden should be made by a
! qualified archaeologist. Due to its focation at the Carrigrenan site, this
i area will not be affected by construction or operation of the facility.

No known archaeological sites, monuments or historic structures will be
directly impacted (i.e. removed) by the collection mains or outfall main.

5.8 Material Assets

) In general, the identification of specific material assets is open to
qﬁ interpretation, and there is little consensus on components of the
@ environment that may be regarded by society as being of value for
' - production, development, maintenance, recreation, and well-being
(Bradley, Walsh, and Skehan 1991).&For the purpose of the proposed
Cork Main Drainage Scheme, O@‘gnificant material assets include-

sustainable development and ggverance.

S
581  Sustalnable Developmént”
RO '

O & ] .
The concept of sggsf%ihable development is advocated in the report of
the World C '{\Qu&sion on Environment and Development (The

Brundtland Rey\ ),. These principles are:

\0
- Coryﬁ%}t of Sustainable Development as advocated in the Report
of fﬁe_ World Commission on Environment and Development (the
Brundtland Report).  This concept envisages a reasonable °
balance in man's interest between development and nature.

@ - The principle of precautionary action even where there is no
definite scientific evidence of both emissions or-discharges with
detrimental environmental effects.

- The integration of environmental considerations in all policy
areas.

In the context of the Cork Harbour area, sustainable development must
havs its basis on the development plans of the local authorities and on
the LUTS Review, as these documents contain the most solid
information on existing conditions and strategies for future development.
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If the Cork Main Drainage Scheme is to contribute positively to
sustainable development in the greater Cork area, the treatment plant
should be located as far downstream as is economically feasible. The

reasons for this are:

- The area likely to benefit most from a development viewpoint is
that in the Little Island/Glounthaune/Carrigtwohill corridor

- Location of the site in the limited available land bank in the city
area would interfere with projected development proposals
initiated in the City Development Plan (i.e. Mahon) and in the
County Development Plan (i.e. Douglas/Rochestown area).

The following paragraphs from the LUTS Review 1991 are relevant:

East Hlarbour Area

The main employment potenya?hes in the corridor extending from
Tivoli and'Little island to. g@u leton. Careful management of this
area will be requnre ensure that its potential is not destroyed
through commerck p development along the existing road.
(The need for sg%i@bntrol also arises in relation to new roads on
the study ar articularly near junctions). Littie island has
potential tg eflt from the new road through the creation of a
wholesam@ﬁndustrial support services park. Housing
develoRment should be carefully controlled to avoid compromising
pnvawﬁ/ owned land which may be suitable for industry in the
Ionéer term. Little Island has potential for accommodating a
major industry requiring 100 acres or so, and a reservation for
this purpose is proposed.

Carrigtwohill may also have potential for a major stand-alone
industry and land should be reserved for this, using
agricultural/possible (longer term) industry zoning to keep the
options open. Carrigtwohill also has some 80 acres of publicly
owned industrial land, capable of accommodating several
significant industries. An extension of the City and Harbour
Water Schemae is likely to be required in the short to medium term
to allow for water-using industry. There may be savings in
coordinating the extension of the scheme from Little island to
Carrigtwonhill with the construction of the corresponding section of
the N.25 road improvement.
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Severance

Severance deals with the possibility that a development may disrupt
activities, linkage between activities, such as journeys to work or
shopping trips, or divide land to the detriment of the whole. Particularly
for pedestrians, severance may be a psychological feeling and thus
difficult to define (Cork Corporation 1991).

Regarding the proposed Cork Main Drainage Scheme, the issue of
severance is potentially relevant regarding the treatment plant site and
the collection mains. Severance impacts of the proposed scheme are
addressed in detail in Section 6.8.2 of this EIS.

Treatment Plant Site

The preferred treatment plant site is located at the southernmost tip of
Little Island. The site is surrounded on the east, south, and west by
Lough Mahon, and on the north by tesrestrial portions of Little Island.
Although the foreshore area aroung Carrigrenan Point is accessible to
the general public, it is not hea)gtk;? used due to its distance from more
developed areas, the laclgg%iﬂcé public walkway (as found around the
Mahon site), and the rge‘?@ nature of the shoreline to the southwest
portion of the site (w@&g@takes access more difficult).
"

Other'resourcesdrp‘gf&?ntially susceptible to severance-related impacts in
the vicinity of tﬁg@raatment plant site include the residential dwellings
located along.the access road and other developed and undeveloped
lands in the%icinity, in particular future roadway access/connection to
the CourtStown Industrial Estate located on the eastern side of Little

Island.

Severance impacts of large development can be both short-and long-
term in duration and can be mitigated in most instances.

Collection Mains

Due to the location of collection mains on the Lough Mahon shoreline,
a potential exists that pedestrian activities and linkages to the waterfront
may be disrupted. This could be particularly pronounced where a
collection main follows the route of an existing watkway or path utilised
by pedestrians (i.e. Blackrock/Mahon area).

Clearly, construction of the collection mains would also disrupt road
surfaces and traffic flows in some areas and thus temporarily restrict or
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block access to such places as work, shopping, etc. Itisin these areas
where construction will be overtly apparent to pedestrians and motorists
that severance-related impacts may be perceived to be the greatest.
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CHAPTER.§

. Environmental Impacts

This section describes the impacts that could result from the construction
and operation of the Cork Main Drainage Scheme. Ameliorative
measures are identified and discussed in Chapter 7.

Human Environment

Land Use

Construction and operation of the wastewater treatment plant will result
in a change in the existing use of the Carrigrenan townland site. The
entire 32 ha will not be directly affected because the northern portion of
the site affected by spring tides (approx. 7 ha) and the 22m hillock at the
extreme southern tip of the site willsfemain undeveloped. However,
approximately 20 ha. of the site \A@ﬁ)e permanently converted to use as
an urban wastewater treatrgf\gﬁlant facility.

o‘g?@ )

The planning objecti@‘%ﬁor the site as expressed in the County
Development Plan @ﬁ@*the LUTS Review of 1991 call for industrial
usage, particulark@@a?bour or waterfront-related industry that will utilise
the deepwaterchannel at Marino Point.  The wastewater treatment
plant will utilise te deepwater channel at Marino Point. In addition, the
plant will facilitate the industrial development of Little Island. As such,
the treatment piant is compatible with land. use policies and objectives
regarding industrial land use at Little Island. '

The proposed treatment plant is consistent with the predominantly
industrial and manufacturing. uses on Little Island. . However, the
location of approximately 12 residential dweilings at over 100m from the
site does provide a generally noncompatible land-use mix. In selecting
a site. for the treatment plant, a concerted effort was made to avoid
residential areas to the maximum extent. practical, and in particular to
avoid densely developed residential areas. Although these 12 dwellings
in their current context are not considered a high-density residential
area, their existence is a concern that will be addressed and ameliorated

to the extent practical.
These residential houses are all located along the north side of the

access road from Clashavodig to Tower View Cottage. At the closest
point, the nearest treatment plant unit will be more than 200m from the
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nearest residence. Tower View Cottage, which is located on the 32 ha.

. Carrigrenan site, will need to be purchased.

From a land-use perspective, the construction and operation of the
treatment plant will not impact the future use of either the Harbour Point
Golf Course or the Little Island Golf Course. In addition, it will not
adversely affect the operation of industrial or manufacturing uses in Little

Island.

The construction of the proposed collection mains will result in temporary
disturbances to land uses directly traversed (i.e. roads, amenity
walkways, mudflats), but these disturbances will cease with the
termination of construction and subsequent restoration activities.
Operation of the collection mains will not affect land use or land use
patterns except that future permanent\@tfuctures (i.e. houses, buildings)
will not be permitted directly abog\@\t’he mains for obvious safety and
maintenance reasons. & ?@O
&

. SES
Construction and opera\t;(ﬁ@ s:)f the proposed outfall main from the
Carrigrenan site to thogQ‘gdﬁall at Marino Point will not affect land use
given the current routs of the main east of the man-made quay along the
southern bounda ,gfthe site.

ES

Construction a\aé“ operation of the Atlantic Pond Pump Station will resuit
in the convgﬁ:,ion ‘of 1.2 ha. of undeveloped land to an urban use
comprising’ pumphouse service building and administration building.
This use is consistent with the existing fabric of this part of Cork City.
Although the access road to this facility will traverse the public amenity
walkway (i.e. old railway line), operation of the pump station will not
adversély affect the use of the walkway by the public.
In addition to the Atlantic Pond Pump Station, ten other pump stations
will be required as part of the Cork City Main Drainage Scheme. Of

- these, five are existing wastewater pump stations or septic tank facilities

that will only be upgraded. The remaining five will require new
construction encompassing 0.1 hectares - 0.2 hectares. These pump
stations are located throughout Cork City, Blackrock, Mahon, Tivoii and
Little Island, and each is located in an area of urban or industrial
development. Additional information regarding these pump stations,
including specific locations and sizes, is provided in Section 2.2.2.2
(Associated Developments) of this EIS.
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Population and Housing

The construction and operation of the proposed Cork City Main Drainage
Scheme will not result in any significant impacts to current population or
projected population growth patterns for Cork City, Cork County, or Little

- Island. The treatment plant has been designed to accommodate a

population equivalent of 448,350 which will account for population
growth for the next 30 years.

Construction and operation of the proposed treatment plant will result in
adverse impacts to the approximately 12 residential dwellings located at
over 100m from the proposed plant and to new residential construction
in the area. These impacts would likely include a reduction of new
home construction in the immediate vicinity due to a reduced desirability
to live in close proximity to a wastewater treatment plant. It should be
noted, however, that residential land use in general on Little Island is
currently affected by the predominance 'of significant industry and
manufacturing uses there. In addition, it should be noted that new
residential construction on Little Islang.is not entirely consistent with the
County Development Plan and the LUTS Study, which call for
encouraging industrial use a&d égé?/elopments on Little Island.
&
Construction of the treatms [&\Blant will require that Tower View Cottage
be purchased from it Qé\@?ent owner and demolished. As such, the
proposed action w&;@;’gﬁjlt in the direct loss of one active residence.
NS
Construction aﬁ@%peration. of pumping stations will not impact on
population an\@\‘ﬁ)ousing resources.
&
Construqﬁ@?\ and operation of the collection mains and treated effluent
outfall will not impact population or housing resources.

Measures to ameliorate potential impacts to these housing units are
addressed in Section 7 of this EIS. :

Recreation

Construction and operation of the Main Drainage Scheme is not
anticipated to result in any significant adverse impacts to recreational
activities or opportunities in the Cork area.

Construction will result in the temporary disturbance of foreshore areas
and part of the public amenity walkway (Old Railway Line), which will
result in the temporary loss of access and/or visual impacts and thereby
affect the recreational (i.e. aesthetic) value of the area. However, these
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impacts would be temporary and would last for the duration of
construction only, and the amenities would be fully restored following

construction.

s tatio

- Construction of the treatment plant at the Carrigrenan site will result in

an increase in traffic in the vicinity of the site as a result of construction

workers and construction vehicles (i.e. trucks, graders, etc.) accessing .
the site. Access to the site will be via an extension of the existing

Industrial Estate Road from Courtstown [ndustrial Estate to Carrigrenan.

As existing traffic levels are low, this increase in traffic will likely be

significant. Traffic flow will be particularly heavy in the morning (8am

to 9am) from the Industrial Estate Road south to Carrigrenan and in the

late afternoon (5pm to 6pm) from Carrigrenan north to the Industrial

Estate Road. This new road will be designed to accommodate the types

of heavy vehicles associated with industrial development.

Actual traffic flows resulting from construction of the wastewater
treatment plant are dependent on the\}gpeciﬁcs of the construction plan
(i.e. phasing, timing of activities, methods of construction etc), and as
such are difficult to accuratel \\p%aaict at this time. It should be noted
that actual traffic flow incre Swill vary over the period of construction
depending on ongoing cgﬁ ction activities. Any increases in traffic
associated with constg tioh workers and vehicles will be short term,
temporary, and oc%ﬂfgﬁ y for the duration of construction.
S

RS
Space willbe a 5 *\ate for construction workers to park automobiles on
the Carrigrenap’site so as not to block the road or restrict access to the
existing hougss. The parking area should accommodate one vehicle

per worker”

Actual traffic flow per day to and from the wastewater treatment plant
after construction is estimated to be 11 automobiles for workers and an
estimated 2 heavy vehicles for sludge/grit/screening transportation off
site, and sufficient parking area to accommodate these vehicles on the
Carrigrenan site is provided. -

Construction of the collection mains will result in traffic-related impacts
to existing roadways that will severely limit vehicle access. In some
instances, a road may be closed to allow for safe and efficient

166

EPA Export 26-07-2013:00:08:57



PRI Y

1612els

construction. . In all cases where vehicle access will be restricted or
prohibited, detour routes will be clearly marked.

Construction in roadways will be temporary, and following surface
reinstatement, vehicle movement will be restored. Specific roads to be

- impacted, appropriate detour routes, and a projected timeframe for

construction in these areas will be developed during the final design
phase.

Operation of the wastewatsr treatment plant will result in a minimal traffic
increase. Due tothe extensive automation of the plant a maximum of
11 employees will be required. As such, access to the site by these
employees should not be significant. Actual projections as outlined
above, are one vehicle per employee.

Operation of the plant will also produce sludge residue (from the thermal
drying process and also screenings and grit which will need to be
removed. It is estimated that approximately 18m® per day of sludge
product (16.7 ¥/d at 93% TS), 4/5m® screenings and 4/5m® of grit would
need to be disposed of off site. Thi%ﬁ?%lume would be removed every
one to two days by 2 no. trucks. dAs such, operation of the plant will -
result in the long-term increas\%\'ﬁ\ large truck traffic on Little Island.

This increased volume is r@f@‘l‘gniﬁcant given the other industries and

associated truck traffic o@?@ﬁlle Island.
S®

SN
Many of these trqﬁfiﬁ?elated impacts along the access road from
Carrigrenan to Bgu\ trasna (i.e. traffic congestion, large vehicles, noise,
etc) will be avoicoi due to the extension of the Industrial Estate Road
from its curregt terminus at the Courtstown Industrial Estate to the
Carrigrenan site as proposed in the Cork County Development Plan
(Cork Co. Council 1989). The extension of this widened and improved
roadway would provide excellent site access for employees and truck
traffic, avoid the residential areas near Clashavodig, and promote

.industrial developmént in the area between Courtstown Industrial Estate

Ay

and Carrigrenan.

Publi¢ Transportation

Construction and operation of the proposed wastewater treatment plant
will not affect the availability of public transportation modes. Bus traffic

may be affected by construction of collection mains in roadways, but this
would be neither long term nor significant. Buses would merely follow
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established detour routes.

Cork Harbour and Shipping

Construction of the collection main across Lough Mahon from Mahon to
Carrigrenan and across the River Lee at Kennedy's Quay may resultin

- temporary inconveniences to shipping traffic due to the presence of

construction barges and trenching equipment. However, this
construction can be conducted so as to avoid times when ship traffic to
Cork City is anticipated. Inconveniences would only result in the
crossing of the dredged channel at high tide when shipping traffic is
more likely to occur.  Following completion of these river/harbour
crossings, operation of the collection mains will not affect shipping

activities.

Construction and operation of pumping stations will not affect shipping
or harbour activities.

Construction and operation of the treatment plant will not affect shipping
or harbour act:vmes . é\é’
6‘\(\
Elora and Fauna S
: oS

This section discussesy ’Q%otential effects on flora and fauna caused
by the construction ang peration of the proposed Cork Main Drainage
Scheme. The d@éygsguon addresses the effects on both terrestrial and

marine resourgeﬁ&\

Terrestrial stl}MLﬂL

Construc(t”on and operation of the proposed facilities 'will result in both
long-and short-term minor impacts to. térrestrial flora and fauna.
Construction of the proposed treatment plant will require the permanent
removal of approx. 20 ha. of native vegetatlon at  the proposed treatment
plant site. This impact will be relatively minor due to the previously
altered nature of the existing plant communities (Active pastureland,
hedgerows, and ornamental trees) and the reiative abundance of similar -
habitat in the general vicinity of the treatment plant site. The proposed
facility will be configured and sited so as to minimise clearing of large
trees near the southern end of the site. In addition, woody hedgerows
bordering the site will be retained to the best degree possible to
minimise ecological and aesthetic impacts. Following construction of
the treatment plant, open spaces remaining within the site will be
revegetated with grass, consequently, a significant portion of the present
grassland will be functionally replaced.

Construction of the proposed wastewater transmission mains and
pumping stations will have
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minor temporary etfects on terrestrial vegetation. Most of the mains will
follow existing roads and wayleaves and will not require clearing of
vegetation.  Where mains traverse early successional fields and
hedgerows on Little Island and Mahon, approximately 3.0 ha. of
vegetation will be removed. Because of the local predominance of

- these types of vegetational communities, impacts to flora will be minor.

In addition, the vegsetation will be allowed to revert to its original
condition following construction. '

Construction of the proposed facilities will have minor short-and long-
term impacts of fauna habitat, causing localised impacts to fauna
populations.  During construction, the clearing and grading of the
treatment plant site, pumping stations' sites and transmission main
wayleaves will result in a loss of vegetative cover that could cause
limited mortality to less mobile forms of wildlife, such as small rodents,
which are unable to escape the construction area. In addition, physical
disturbance of the site and noise from construction activities will likely
cause the temporary displacement of most fauna from the immediate
vicinity of the construction zone and adjacent areas.  Following
construction, displaced species areéég(pected to resume their normal
habits consistent with the availabjlity of post-construction habitats.

. . 0&1&(5\ ' .
Construction of the treatméntplant on the 20-hectare site will result in
the long-term conversi@f@? native vegetation to maintained industrial
use. This will preclyde’ the use of this area for some fauna. Small
rodents, rabbits, { ngbirds may continue to derive benefit from the
maintained gras@(@%as and early-successional hedges retained around

- the perimeter og\tﬁ% site. Demolition of Carrigrenan House and clearing

of adjacent treds at the treatment plant site will remove potential roosting
sites for bats. However, the stand of large trees near Carrigrenan Point
will be retained as a visual buffer and may provide suitable roosting

- locations for bat populations. Other mammal species currently

occupying the site will be able to find suitable undeveloped habitat
generally found in abundance adjacent to the disturbance area.

Of the protected species that may occur in the project vicinity, only the
pygmy shrew is likely to be affected by construction and operation of the

. proposed facilities. Some mortality may occur during construction of the

wastewater mains and treatment plant. Loss of habitat will be
temporary, and post-construction revegetation of construction areas will
provide prime habitat for recolonisation.
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Marine Environment

Implementation of the proposed Cork Main Drainage Scheme will have
short-term minor adverse effects and long-term beneficial effects on

marine flora and fauna.

The new wastewater transmission main that will convey wastewater from
the proposed head chamber at Mahon to the treatment plant at
Carrigrenan will cause short-term impacts to littoral and pelagic marine
resources and the waterfowl that utilise these resources. This
transmission main will traverse approx. 3.5km of the floor of Lough
Mahon, including the dredged navigation channel.

Operation of heavy equipment for trenching and pipe installation during
construction will resuit in direct and indirect impacts to benthic fauna
such as polychaetes, molluscs, and.crustaceans. Sedentary organisms
such as mussels, oysters, clams, snails, limpets and various algae will
experience direct mortality and disruption-of-substrate impacts.

. 0&
Nearby benthic and pelagic eémmunities may” be affected by
sedimentation resulting fromy disturbance and suspension of marine

sediments in the water co ). Increased sedimentation may smother
fauna and sedentary epi a located adjacent to the dredging area.

Q

g
Suspended sedin@@ﬁganicles may clog the tentacles, fine filters, and
gills of suspeng‘rﬁ@@feeders and may lead to localised reductions in
population of theSe species (Gay et al 1991). In addition, increased
turbidity can €ausé attenuation of light, thus lowering the rate of

‘ photosynt(ljg)éé\is by macroalgae and phytoplankton.

However, such effects of suspended solids on benthos are generally
restricted to areas that experience exiremely high turbidity for a
proloriged period of time. Most marine benthic organisms can withstand
exposure to high concentrations of suspended solids for short time
periods (Saila et al 1972).

Sediment plumes resulting from construction will have a minor effect on
demersal and pelagic finfish. High concentrations of very fine sediment
particles can coat the respiratory epithelium of fishes, thereby interfering

~ with respiration (Sherk et al 1974).

In addition, suspended solids can affect juvenile and larval fish and
cause siltation of spawning beds. However, unlike most benthic fauna,
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finfish are highly mobile and can avoid areas they find unsuitable. In
general, potential suspended solids impacts are expected to be minimal.

Depending upon the degree of wind and wave energy, intertidal
" foreshore areas are subject to frequent natural physical disturbance.
For this reason, many of the benthic faunal species occupying the littoral
zone have developed adaptations to withstand frequent disturbance.
Due to this inherent resiliency, marine benthos are expected to
recolonise the foreshore area shortly after cessation of construction
activities. Recolonisation by benthos after dredging operations has
been shown to be very rapid, on a scale of weeks to about two years,
depending upon the magnitude and season of dredging (Wildfish and
Thomas 1985; Jones 1986). Studies of the rocky intertidal zone of
Bantry Bay, County Cork, were conducted to provide information .
regarding the sequence and duration of ecological recovery foliowing
human disturbance of the intertidal zone. Shores cleared of flora and .
.o fauna during the summer . of 1978 were found to have nearly full
. -recolonisation by August 1979 (Cros\@and Southgate 1982). Similar
1+ 7 recolonisation can be expected toc,g\@ccur in Lough Mahon.

NS . :
The treated effluent disch 3 ér\nain will convey treated effluent to a
discharge point downstr f Lough Mahon. ‘The discharge main will .
. .-traverse: approx. 1km <é’g@ss the floor of Lough Mahon to an effluent
0 '1-', outfall point at the ater channel near Marino Point at the head of
.- West Passage. ,\'mrﬂon of the effluent transmission main will be’
U nrentrenched 1nt6<°yg% sediments, thus causing localised direct physical

|mpacts to mgchne benthos and: plumes of suspended, sediments.

i, -~ o Impagts to Qﬁthlc organisms resulting from disruption of substrate and
o e sediment 6Fumes are expected. to be similar to those described above

».u8 bt for the intertidal construction-related disturbance. No commercial

shellifish beds or maricultural operations are located in Lough Mahon or

iy & (Upper West Passage. Consequently, no impacts will occur to
.1~ 13 commercial shellifishing interests. Impacts to benthic populations will be

T %slikpited as far as.is practicable by minimising the extent and duration of
.ne + bottom disturbances.  In-addition, construction of transmission and
=i discharge mains will be scheduled to avoid periods of peak salmonid

=31 2 - migrations (April through September) to minimise adverse impacts to

. recreationally important fish species from degraded water quality.

e . :
Construction activities associated with installation of the wastewater
transmission and discharge mains in the foreshore will have insignificant
effects on waterfowl populations. Operation of heavy equipment will
cause temporary avoidance of the construction area.  Birds quickly

. adapt to noise and movement at construction sites. Consequently,

-
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construction operations are not expected to significantly alter feeding
behaviour. In addition, construction will move sequentially across the
foreshore, affecting local areas only for a short period of the total
duration of construction,

Temporary, localised reductions in prey populations due to construction
- in the foreshore will have an inconsequential impact on the waterfow!
carrying capacity of the area because only a small proportion of Cork
Harbour's mudfiats will be affected, and high-tide roosting habitat- (non
feeding habitat) - is the limiting factor in waterfow! abundance and
distribution in Cork Harbour (O'Halloran 1992). The proposed project
will not result in any loss or disturbance to known high-tide roosting

habitats.

‘The construction and operation of the main pumping station at Atlantic

_ Pond will not impact on the marine environment. This also applies to

@ © " 'the 'minor pumping stations.

Qj >Night-lighting at the proposed wastewater treatment plant will not

-adversely affect bird behaviour. Song® waterfowl species are known to
useinight:lighting to their benefit tg@‘ld in night-time feeding (Goodwillie
1991). @ S

RET Although; the wastew eié be subjected to secondary treatment to

it remove- the majority.d @ﬁ&h OD/COD, suspended solids,. to effect some

- " rreduction in nutnec;?%ﬁ*d bacteriological loadings, some localised impact

s~ beto toimarine flora ‘%ﬁuna may occur. Increased nutrient concentrations
'rtn i29'in the vicinity o outfall may result in a shift in normal phytoplankton
“m.ban populations community ‘structure, which may include minor algal

© - ssyedu blooms:. - ?@%lf effects are expected to be minimal due. to the degree of
B *c:'r' water: flushing in the passage and the expected lowering of the overall

‘e sty ambient: nutrient levels in the estuary caused by the proposed action.
6 ) ﬁf‘an}r.
) . +.300 t-Suspended solids and organic matter contained in the treated effluent
4 wavee will.tend. to-flocculate and precipitate in the effiuent/seawater mixing

< rovsyp kzones' ‘This precipitation may cause localised smothering of sediments
i, netasi v and increases in benthic BOD, thereby reducing dissolved oxygen (Gay
wnomiee & ot al 1991).  This effect is expected to be minor due to the proposed
. «o1ugon 2 diffuser structures that will facilitate dispersion and mixing of the treated
... effluent. . Furthermore, the treated effluent will be generally warmer than
the receiving waters, thus forming a buoyant plume carrying the effluent
- *w2e - tothesurface where wind-driven agitation will occur (Tchobanoglous and
oo Schroeder 1985).
My TeM g e oo
e e Although a S|gnmcant amount of bacteria and viruses in the waste-water
R will be removed by treatment, all microorganisms cannot be removed
economically and, thus, some will be discharged with the effluent.
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Although commercial shellfish and bathing/swimming areas are
susceptible to adverse impacts from degraded bacteriological quality,
these areas are limited in Cork Harbour. The nearest commercial
shellfish beds are located more than 6km from the proposed outfall in
the eastern part of North Channel. The closest bathing beach is

" located in Lough Beg, more than 7.5km from the proposed outfall.

Mathematical modelling of bacteria concentrations in Lough Mahon,
including the vicinity of the outfall, was conducted based on the
expected quality of the effluent and the mixing and circulation patterns
of the estuary determined through a recent hydrographic survey.

The cessation of untreated wastewater discharge from the outfalls at
Penrose and Kennedy Quays and Tramore Valley will have long-term
beneficial impacts on the marine flora and fauna of lower River Lee and
Lough Mahon. Improvements to water quality resulting from the
cessation of untreated effluent discharge (see Section 6.4) will promote
a more diversified and productive benthic community, which in turn will
increase the carrying capacity of the upper harbour for benthic feeding

fauna, including waterfowl, and fish. ;. In addition to improving water

quality in upper Cork Harbour, the proposed discharge of secondarily
treated effluent will not signiﬁg@%gﬁdegrade the quality of water in West
Passage or lower Cork Haé?gsﬁg .

F&

L&
Geology and Soils 3¢
S

Grading, trenchis " excavation, blasting, and backfilling during
construction of<°0t§t% proposed facilities will disturb’ soil horizons.

However, maQa}“of the areas traversed by the proposed sewer lings
consist of filkmaterial that has covered the original soil horizons. - No
soil-deperfaoent land uses, such as croplands and pastureland, will be

. traversed by the sewer lines. Consequently, trenching and backfilling

during the installation of pipelines will not have any significant impact on
soils.

Construction of the proposed wastewater treatment plant will require
extensive grading of the Carrigrenan site to achieve necessary
elevations and even contours. This disturbance to previously
undisturbed soils will adversely impact soil productivity. However, since
the proposed action will permanently convert the present agricultural
grazing land use to an industrial use, this impact to soils is

inconsequential.

Clearing of vegetation, excavation of existing soils, and site grading may
result in erosion and sedimentation in the vicinity of the construction
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area, including the Carrigrenan site and the collection mains. Without
proper mitigation, erosion of topsoil and resultant sedimentation in either
Lough Mahon or in the 7-ha. area covered by spring tides could be
significant. Sedimentation will be controlled by implementing mitigative
practices, such as the installation of sediment fences. Impacts resuiting

" from construction activities will also be minimised by revegetating all

disturbed areas as quickly as possible.

Operation of the proposed wastewater treatment plant and associated
facilities will result in no significant soil erosion and sedimentation.

The construction of the pumping stations will have no impact on the
geology or soils of the locations concerned.

The geology of the area is suitable for supporting targe structures and
facilities and will not be adversely affected by their construction and

operation.

Hydrology and Water Quality é&?’
S

Construction of the land- baged?géomponents of the scheme may result
in some temporary degr n to Cork Harbour water quality in the
immediate vicinity of tth gnstruction activities. This impact would be
caused primarily by Qvgrland storm water flow transporting disturbed soil
particles into adj ef\t receiving waters. This impact would be
minimised by _i| smentation of sedimentation and erosion-control
measures and ited to the period of construction.  Groundwater
resources a &g%ot expected to be affected by the proposed action.

Constructlon of the submarine portions of the wastewater transmission
main and the treated-effluent outfall main will require dredging of approx.
3.5km: of the foreshore and harbour bottom within Loigh Mahon.

Dredging operations will cause temporary minorimpacts to water quality,
primarily from the suspension of disturbed sediments into the water

column.

Disturbance and suspension of sediments will cause temporary localised

increases in turbidity and BOD, and may ailso release nutrients from
interstitial water of organically-enriched sediments.  Suspension of
sediments also has the potential to release sediment-sorbed
contaminants, such as heavy metals and synthetic organic compounds,
into the water column. However, sediments which could be disturbed

appear to be significantly contaminated by such metals or compounds.

Impacts resulting from construction-related sediment plumes would have
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Although commercial shellfish and bathing/swimming areas are
susceptible to adverse impacts from degraded bacteriological quality,
these areas are limited in Cork Harbour. The nearest commercial
shellfish beds are located more than 6km from the proposed outfall in
the eastern part of North Channel. The closest bathing beach is

" located in Lough Beg, more than 7.5km from the proposed outfall.

Mathematical modelling of bacteria concentrations in Lough Mahon,
including the vicinity of the outfall, was conducted based on the
expected quality of the effluent and the mixing and circulation patterns
of the estuary determined through a recent hydrographic survey.

The cessation of untreated wastewater discharge from the outfalls at
Penrose and Kennedy Quays and Tramore Valley will have long-term
beneficial impacts-on the marine flora and fauna of lower River Lee and
Lough Mahon. Improvements to water quality resuiting from the
cessation of untreated effluent discharge (see Section 6.4) wili promote
a more diversified and productive benthic community, which in turn will
increase the carrying capacity of the upper harbour for benthic feeding
‘fauna, including waterfowl, and fish. _ In addition to improving water
quality in upper Cork Harbour, the proposed discharge of secondarily
treated effluent will not significan@%egrade the quality of water in West
Passage or lower Cork Harta@jgé\

F &

Geology and Soils "

W@

‘Grading, trenchi\@i&@excavation, blasting, and backfilling during

construction ofSthe” proposed facilities will disturb soil horizons.

However, mané(ébf the areas traversed by the proposed sewer lines
consist of fill#naterial that has covered the original soil horizons. No -
soil-dependent land uses, such as croplands and pastureland, will be
traversed by the sewer lines. Consequently, trenching and backfilling
during the installation of pipelines will not have any significant impact on

soils.

Construction of the proposed wastewater treatment plant will require
extensive grading of the Carrigrenan site to achieve necessary
elevations and even contours. This disturbance to previously
undisturbed soils will adversely impact soil productivity. However, since
the proposed action will permanently convert the present agricultura!
grazing land use to an industrial use, this impact to soils is

inconsequential.

Clearing of vegetation, excavation of existing soils, and site grading may
result in erosion and sedimentation in the vicinity of the construction
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area, including the Carrigrenan site and the collection mains. Without
proper mitigation, erosion of topsoil and resultant sedimentation in either
Lough Mahon or in the 7-ha. area covered by spring tides could be
significant. Sedimentation will be controlled by implementing mitigative
practices, such as the installation of sediment fences. Impacts resulting

" from construction activities will also be minimised by revegetating all

disturbed areas as quickly as possible.

Operation of the proposed wastewater treatment plant and associated
facilities will result in no significant soil erosion and sedimentation.

The construction of the pumping stations will have no impact on the
geology or soils of the locations concerned.

The geology of the area is suitable for supporting large structures and
facilities and will not be adversely affected by their construction and

operation.

rolo t lit &
&

Construction of the land-based 7§e\8mponents of the scheme may resuit
in some temporary degracgéﬁan to Cork Harbour water quality in the
immediate vicinity of the€ofstruction activities. This impact would be
caused primarily by o\éé?ja?rd storm water flow transporting disturbed soil
particles into adj s%ow"’ receiving waters. This impact would be
minimised by igiplementation of sedimentation and erosion-control
measures an&‘ﬁ,&ﬁted' to the period of construction.  Groundwater
resources are. fot expected to be affected by the proposed action.

Constructfc?{t; of the submarine portions of the wastewater transmission
main and the treated-effluent outfall main will require dredging of approx.
3.5km--of the foreshore and harbéur bottom within Lough Mahon.,

Dredging operations will cause temporary minor impacts to water quality,
primarily from the suspension of disturbed sediments into the water

column.

Disturbance and suspension of sediments will cause temporary localised
increases in turbidity and BOD, and may also release nutrients from
interstitial water of organically-enriched sediments.  Suspension of
sediments also has the potential to release sediment-sorbed
contaminants, such as heavy metals and synthetic organic compounds,
into the water column. However, sediments which could be disturbed
by instailation of the submarine sewer mains in Lough Mahon do not
appear to be significantly contaminated by such metals or compounds.

Impacts resulting from construction-related sediment plumes would have
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the greatest effect on flora and fauna in the immediate vicinity of the

disturbance. Such impacts are discussed in Chapter 5 Flora and
Fauna. Overall impacts to water quality will be minor and related
primarily to the period of construction and shortly- thereafter, until the

sediments have stabilised.

Operation of barges and construction equipment within the harbour
during installation of the submarine transmission and outfall mains may
result in minor accidental releases of petroleum products, such as
lubricating oil, diesel, or gasoline. Such. incidences cannot be
anticipated, but if spills or leaks occur, localised impacts to water and
sediment quality could result. In relation to similar contamination from
shipping activities in the harbour, only a major spill from the construction
equipment would be significant in terms of harbour-wide water quality.
The..proposed Cork Main Drainage Scheme will involve secondary
treatment of urban wastewater to current EC guidelines, thus reflecting
a reduction in excess of 90% in BOD, suspended solids, and 80%
reduction in total coliform bacterial an@approx 25% reduction in nutrient
levels. In addition to achlev@g significant bacteria reductions,
secondary treatment of wastewater has been shown to result in an
average 98.8% reduction O@ﬁaman enteric viruses contained in typical
urban wastewater (S!a@g and Ford 1983). Since the Cork City
discharge constltute%o major portion of the total anthropogenic
poliution input mégﬁgp%r Cork Harbour, the proposed action will result
in a sigmﬂcant{(rO A\\qug‘:tlon in anthropogenic pollutant inputs.
R '

.In addition to@é’moving a substantial amount of pollution loading, the
proposed aéﬁon will also involve .discharging the treated effluent in a
Zone detérmmed through exhaustive hydrographlc and mathematical
investigation to have advantageous water circulation characteristics, thus
improving initial dilution, dilution due to dispersion, and the material
decay by chemical, biological, and physical means of the remaining
wastewater constituents.

Discharge of treated effluent to bottom waters, which tend to be of
higher quality than surface waters, will provide a greater assimilative
.capacity and result in better mixing as the warm effluent will rise, mixing
_with colder, overlying waters.

- The combination of reducing pollution loading and improving mixing and

dispersion will result in an overall improvement to water quality in the
upper harbour and the Cork Harbour ecosystem as a whole.

Areas of the lower Lee Estuary and Lough Mahon will exberience
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improved water quality with regard to levels of total coliform bacteria, DO
and BOD. Mathematical modelling of the response of the harbour to
treated effluent discharges at the Marino Point outfall site were
conducted to predict total coliform and BOD concentrations at specific
locations in the harbour. The results of the modelling show worst-case
" scenario concentrations of 3,000 total coliforms/100 ml and 0.3 mg/
BOD at the point of discharge. These values are well within the EC
mandatory levels for bathing waters and the National Water Quality

Guideline limits.

Although the predicted values for total coliform bacteria concentrations
and BOD are quite low, they have been determined as a direct result of
the treated effluent discharge only. The mathematical models do not
estimate existing background levels of total coliforms due to other
potential sources including non-point source run-off and urban
wastewater discharges notincorporated in this scheme. However, since
the majority of wastewater entering the upper harbour is derived from the
Cork City discharge, the predicted total coliform concentrations from the
treated effluent combined with backgfound levels as determined in the
Water Quality Study undertaken art of the preparatary work for this
Statement, are expected to Oed’kwﬁbrate at a level below the mandatory
EC Standard for Bathing Watars.

SO
6.5 Climate and Air
&
S
6.5.1 Climate (5
AN
(¢

The: 'propos%éé\Cork Main Drainage Scheme will not impact the local

climate. - T#ie climatological conditions will affect the potential for odour

nuisance arisifg from the wastewater treatment plant. This influence
" Is discussed in Section 6.5.4

6.5.2 * Alr Quality

In general, impacts of the proposed project on air quality will be short-
term and minor. Operation of construction equipment will result in
crankcase emissions, exhaust, and fugitive dust being released.
Construction equipment utilised will primarily produce emissions of
nitrogen oxides (NO,), hydrocarbons, and suspended particulates along
with limited quantities of sulphur dioxide (S0,), which will result from the
use of diesel fuel. However, the overall amount of pollutants emitted
will be low and result in a negligible impact to ambient air quality
conditions.
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During extensive dry periods, fugitive dust emissions will result from
clearing and grading activities at the treatment plant site and from wind
erosion prior to revegetation of disturbed areas. In addition, fugitive
dust may be produced during trenching and backfilling activities in
conjunction with the construction of the treatment plant, pumping stations

' and terrestrial portions of the collection mains. If prolonged dry periods

result in extensive fugitive dust emissions (i.e. lowered visibility along
roads), water will be applied to exposed soil to suppress the dust.

Noise

Construction of the proposed wastewater treatment plant and collection
sewers will cause temporary, localised increases in the ambient sound
environment.  The specific impact will depend on the method of
construction and the equipment used. Noise emission levels for the
equipment typically used in sewer line construction are shown on Fig.
6 5.1 Noise levels during construction typically may be expected to
range from 68 to 95 dB(A), measured at 16m with the occasional
gxception of impact equipment or blasg,ng, which can cause noise levels .

up to 105 dB(A). ®®\
O

The noise levels emitted du ‘ﬁ%&ggnstruction of the proposed facilities will
exceed theé levels that ¢ Qﬁtly characterise most of the project area.

At the present time, L véhlch is the noise level exceeded only 10% of
the time and hence andidication of noise intrusion) is likely to be in the

“vicinity. of 43-to 53@&) along most of the sewer line routes. Fig. 6.5.1

shows that dB(A &vels from construction equipment will range from 70
dB(A) to oversl00 dB(A), a noticeable but temporary increase over
existing co ditions. However, in Cork City, ambient sound levels are
likely to rarige between 66 and 78 dB(A). Therefore, noise associated
with construction of the sewer lines in the more urbanlsed areas of the
city will be less noticeable than in rural areas.

Regardless, because construction activities will proceed along the
proposed sewer line routes, noise intrusion will be short-term at any
given location. The only exception will be the construction of the
treatment plant, which will result in comparatively greater noise impacts

. because of the relatively longer construction period required and the
more rural nature of the area. The principal noise sources associated

with those construction activities will be heavy equipment, such as
bulldozers, scrapers, and trucks.

A primary factor in determining noise impact is the number of people
exposed to the sound. Fig. 6.5.2 indicates the degree of potential
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Figure 6,5.1

» w -+ ConstructionsEquipment:Noise Ranges ;-
S T F - - - C
- _ . T . 4 - -~
R S . Nolse Level (dBA) At 50 Feet
. 7.0 80 99 100

Equipment Powered By
internal Combustion Engines :

Earth Moving
- Compactors (Rollers)
- Front Loaders
- Backhoes
- Tractors
- Scrapers , Grade
- Pavers F»ﬁéﬁ
- Trucks xn

Materials Handling :
- Concrete Mixers
- Concrete Pumps

- Cranes (Movable)
- Cranes (Derrick)
Stationary :
- Pumps
- Generators
- Compressors
Impact Equipment :
Pneumatic Wrenches
Jackhammers & Rock Dirills
Pila Drivers (Peaks)
Other: r

Vibrators
Saws

Source : USEPA 1971

NOTE : Based on limited available data samplgee-.,
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impact on surrounding land uses for a range of noise levels. Noise
threshold levels for land uses traversed by the proposed sewer lines
generally range from 65 to 75 dB(A). Thus, noise generated by
construction activities will have a temporary impact for the duration of

construction. |

Further, because noise levels diminish. at least 6 dB per doubling of
distance from the source, noise emissions will be localised. As an
example, construction equipment noise of 90 dB(A) (typical for an
excavator or grader) measured at 16m would be reduced to 60 dB(A)
within 500m and to 54 dB(A) within 1km. These noise levels would
probably be further reduced due to ground and atmospheric absorption
Therefore, the regional impact resulting from construction noise will be
minimal, and any significant noise impacts will be highly localised and

temporary. '

Noise generated by operation of the proposed facility will be limited to
that emanating from the wastewater treatment plant at Carrigrenan. No
State orinternational (including European Community) statutory limits for
environmental noise emissions ag€ currently in effect. Howsever, 1ISO
Standard 1996-1982 providg\s gﬂ?delines for evaluating noise based on
the acceptability of absolutglévels. Because noise emissions from the
treatment facility will b@%@‘ﬁtinuous, night-time limits (which are more
restrictive than daytirg&@dﬁ%its) should be used as the appropriate noise

criteria for eValua\g‘gﬁsﬁotenﬁal impacts to noise sensitive receptors.
NN '

The night-timé‘iﬁse guideline for a "green field" site is usually 40 dBA
at local residénces. The baseline night-time measurement at the
nearest regi&%nce to the proposed treatment plant (39.3dBA) was nearly
equal to this criterion. However, given that the site is located in a
mixed land use area (industrial, residential, recreational, agricuitural), the
"green field" guideline may not be entirely appropriate. As night-time
criterion of 45 dBA is considered more appropriate given the presence
of nearby industrial operations.

Most significant noise from wastewater treatment plants emanates from
exterior mechanical aerators or from diffused air blowers housed indoors
but with exposed inlets (United States Environmental Protection Agency
{USEPA} 1976). Other potential noise sources include fans,
compressors, pumps, valves, vents, grinders, centrifuges, conveyors,
hoppers, lifts, turbines, engines, boilers, transformers, and electrical
motors. Vehicles used to deliver chemicals and haul sludge represent
intermittent noise sources.

Although noise emissions from the treatment plant are dependent on the
specific equipment, plant layout, and noise controls used, typical noise
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levels may be predicted from similar wastewater treatment facilities. A
typical example is a similar wastewater treatment plant in Arlington,
Jacksonville, Florida, USA, where a noise model indicated noise levels
of 48 to 57 dBA at 360 metres (from the centre of the treatment plant
site) with no noise controls. (This is the distance from the centre of the
Carrigrenan site to the nearest residence). The nearest noist sensitive
receptor to a treatment unit at the Arlington Plantis 210m, which is also

" similar to the proposed plant at Carrigrenan. With mitigative measures

applied, noise levels at that distance were estimated at 44 to 47 dBA
(USEPA 1975). The operation of the plant has not given rise to any
complaints from local residents with regard to noise. The Arlington Plant
consists of similar treatment processes to that envisaged for the
proposed Cork Main Drainage Plant, e.g. screening, grit removal
activated sludge secondary treatment. The plant has a design capacity
of 36,400 m®/day with single stream treatment being utilised. The
ultimate design of the Cork Plant is 112,000 m%day utilising 3 main
stream treatment in parallel i.e..37,333 m°/day, Given the planned
implementation of similar mitigative measures at the Carrigrenan facility
(see Chapter 7), an increase of 5 to 8 dBA in background nighttime
noise levels at the nearest residences can be expected. Daytime noise

levels would not change a_ppreciably;p
S

As designed, the treatment plaﬁéwill meet the selected night-time '

criterion of 45 dBA, thereb O&ﬁ@ﬁmising impacts of noise emission.
X

: ©7.% - .
Because the pumping @T%ﬁ\)ns are envisaged to be submersible below
ground stations, wit O(Q@érhead buildings, noise levels emanating from
the stations will benifimal and below the night-time criterion of 45dBA.
Blowers wiil algtb}b% housed in a building, with consequent low noise
emission. 6\0&

A

Odouls OO{\

Odours associated with the proposed project will .be primarily those
produced by operation of the wastewater treatment plant. Although
hydrocarbon emissions from operation of construction equipment will
create some odours, these will be temporary and localised. Such

odours are common in the project area.

The main factors affecting the potential impact of odours emanating from
the proposed treatment plant are the proximity of odour-sensitive
receptors (i.e. people) and climatic conditions. Residences and a golf
course are located at over 200m from the northern most unit of the
treatment plant and represent the closest odour-sensitive receptors. As
discussed in Section 5.5.1 prevailing winds are from the northwest and
will tend to disperse possible odours away from these receptors approx.
32% of the time. However, onshore sea breezes from the south and
southwest, which occur primarily during summer daytime periods, may
expose receptors to possible odours generated by the treatment plant.
These wind conditions historically occur during 40% of the year but
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generally only during daylight hours, at night, winds are reversed and will
disperse odours away from the residences.

Consequently, the potential impact from odours associated with
operation of the treatment plant will be limited to a relatively few number
of people and will be temporary and infrequent. In addition, the design
of the plant will incorporate air-tight covers on odour-generating facilities

- to minimise the amount of odorous compounds released to the

atmosphere. All sludge treatment and handling areas including screens,
screenings treatment/grit treatment and primary sedimentation tanks will
be enclosed/covered and biological scrubbers will be used to treat
extracted air/gases, thereby minimising odour emissions to the
atmosphere. The granulated byproduct of the proposed advanced sludge
treatment process (i.e. thermal drying) is basically odourless, which will
result in a significant decrease in sludge-related odours compared to
other methods of sludge handling and treatment. Results of the air
quality dispersion modelling study carried out for this site (Appendix 4)
reveal that wind patterns and the proposed design features of the plant
including operation will render odour related impacts insignificant.

The design of the treatment plantincogporates parallel stream treatment,
i.e. a number of wastewater stregm\‘s operating in parallel through the
modular type plant layout. | J8 proposed to utilise four streams in

parallel through the scresning plant. Two streams through the
grit/grease removal systen Pa splitter flow arrangement to each of the

primary sedimentatiogfa s and three wastewater streams through the
secondary treatmepit sfage. Facilities for diverting flows to each of the
treatment units ,\‘L@@socreening cells, final clarifiers etc. will be provided.
The above M{?Oqéhsure flexible operation of the overall plant with
associated eqsé’ of maintenance and isolation of individual units should
breakdown gccur without affecting the overall treatment efficiency of the
plant. The latter is achievable by incorporating sufficient process
capacity in the plant design to facilitate same. .

Similarly the design of the sludge treatment system incorporates facilities

. for diverting flows to each of the individual units. The units can be

isolated when required without affecting the overall process operation of
the plant.

A loop power supply will be provided to the plant, this together with the
power generation equipment on site (Combined Heat and Power plant
CHP) and standby generation capacity, will satisfactorily cater for power
outage periods, should same occur.

Proper operation and maintenance of the treatment facilities will also
serve to minimise odour emission.

The pumping stations will include for standby pumps to provide for

continuous operation in the event of pump failure and maintenance. All
sewers will be vented to prevent the build up of sewer gases, which
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would be hazardous by nature.

For the main pumping station at Atlantic Pond, ventilation will be

provided by the installation of blowers to ensure that there will be

adequate air changes at- all times in conformance with Safety

Regulations. All electrical switchgear will be specified to be explosion

proof to avoid the risk of sparks occurring in the event of a localised
* build up of sewer gases.

Vent gas emissions from the pump sump will be conveyed directly to
odour removal facilities prior to discharge to the atmosphere. Proper
operation and maintenance of the pumping station wnll serve to reduce

odour emission.

‘The head chamber at Mahon will consist of discharge chambers
constructed within a building. Emissions from the chambers will be
treated before discharge to the atmosphere. Proper operation and
« ~ maintenance of the treatment system will serve to reduce odour

emissions.
6.6 - T Landscape P
I A ’ \{\@\\}
6-6-1 AN ‘ 0 ra *
o ’ 0&% (5\

: _The existing topography céf&}le Carrigrenan site will be significantly
altered as a result iﬁ% cutting and filling required to provide
appropriate elevataogé’@ allow gravity flow of wastewater through the

. plant and.to the ogt?@{P The site, which is currently roliing in nature, will

- be graded to pr@v 8 a more linear slope. The 22m hillock located at

the-southern tlgGo the site will, however, remain intact.

-

- .The htllockﬁpprox 16m) located in the central portion of the site will be
regraded. As illustrated in Fig. 4.5.1 the proposed slope of the site will
be gradual, ranging from a maximum elevation of approx. 11m at the

». -mat -nofthern boundary of the treatment plant along the area affected by
o =u: spring tides to approx. 8m at the proposed outfall locatlon east of the
ooy c»quayq facmg Marino Point.

,lec L
~.. Approx. 200,000m® of soil and rock will be cut from the 16m hillock and
will subsequently be used as fill to raise the elevation of lower portions
of the site. The northern part of the site covered by spring tides
4 (approx. 7 ha) will not be affected.

¥ The overall effect of the required regrading is that the site will have a

more uniform slope. The site will slope away from the residential
homes along the access road north of the site, toward the south-

southeast.

The lowering of the 16m hillock will also make this portion of the site
less visually noticeable from areas across Lough Mahon because
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the topographic contrast will be lessened.

Natura| Features

As noted in Section 5.6.2 of this EIS, four primary natural features are
present at the Carrigrenan site, including topographic relief (including the
22m hillock) the waterfront boundary, the low area covered by spring

- tides and the diversity of habitats.

As noted in Section 5§.6.1 (Topography), construction and operation of
the wastewater treatment plant will significantly alter the natural
topographic relief of the site. The primary topographic feature (22m

“hillock) will remain in its existing undeveloped condition.

in that no reclamation or long-term changes to the shoreline around the
perimeter of the treatment plant is proposed, no significant long-term
impacts to the shoreline will result. - Construction of the incoming
collection mains and the discharge mains will result in short-term
impacts to the waterfront area. Sensitive reclamation of these areas will
result in minimal long-term impacts. The incoming mains will be located
near the existing road to the site within the natural cove north of the
Stone Tower, and the discharge g@‘am will be located east of the man-
made quay along the sout&e&n boundary of the site.  Temporary
impacts in this area wi °|@clude loss of existing vegetation and
excavation from the fo égp%re through the near shore, past the high
water mark and throg@)\ e natural beachfront vegetatlon
& @

The third prim é(Q&étural feature of the site, the low-lying area covered
by spring tides;, a}?i!l not be affected by the proposed treatment plant or
collection anqé\dlscharge mains. This area will be kept in its currently
natural congition so as to provide adequate buffer and distance between
the treatrivent plant and nearby residential areas. No development will

.be permitted in this area.

The. range of natural habitats currently located on the Carrigrenan site
will be somewhat affected by the construction and operation of the
facility. Impacts will include loss of some mature trees, loss of
hedgerow habitats, and loss of open fields. Although these features will
be'lost or otherwise compromised, these impacts can be ameliorated

(Chapter 7).

In addition, the impact on these site-specific natural features is
insignificant on a regional scale in that these are very common natural
features throughout Little Island and the Cork area. As such, their loss
in this instance is not considered significant.

The pumping station site at Atlantic Pond is low-lying wet meadow. The
construction and operation of the Pumping Station will significantly alter
the present topographical relief of the sites. Filling wili be used to raise
the site level to 1.5m OD. This level will be lower than The Marina and

184

EPA Export 26-07-2013:00:08:58



) 6.6.3

1612eis

the amenity walkway. Landscaping of the site will be carried out after
construction as an enhancement.

Construction of the collection mains and outfall main will result in
temporary impacts to natural features such as mud flats and Lough
Mahon in general. These impacts will occur during construction only
and thus are considered short term. Following reclamation of disturbed

- areas, operation of the collection and discharge mains will not

significantly impact natural features in the Cork Harbour area.

Man-Made Features

Construction and operation of the treatment plant will result in the
demolition of the ruins of Carrigrenan House and associated
0utbuildings, but this Is not considered significant due to the condition of
the structures, their age, and lack of cultural heritage significance. Due
to its proximity to the proposed treatment plant, Tower View Cottage
would also be purchased from .its current owner and likely demolished.

The stone tower located along the rocky shoreline at the extreme
western point of the site near the existing access road will not be
affected because no permanent lae(xﬁ@ disturbance or structure will be

located within 50m of it. &

\% q@
Constructlon and operathﬁi@f‘?he treatment plant at Carrigrenan will not
result in any impacts &@an -made features in the vicinity (i.e. Little
Island) that would r}ag@\g&wely affect the landscape of the area.
KO
While construqmo’ of the collection mains will result in adverse
temporary impgcﬁ% to man-made features (i.e. roadways), these impacts
will be shortggbrm and will not occur following restoration activities.
{\

OO
The future access road to the Pumping Station at the Atlantic Pond will
intersect the existing amenity walkway (Old Railway Line)

Aesthetic Resources

Construction and operation of the wastewater treatment plant will result
in significant impacts on the aesthetic resources present within the
confines of the site (i.e. internal views). Extensive site grading, loss of
mature trees, and the construction of permanent structures will
dramatically alter the existing visual resources, which are dominated by
natural vegetation and rolling topography. Due to the limited use of the
site by the general public, existing internal aesthetic resources are not
accessible. With future accessibility to the general public restricted to
a greater extent, the impacts to internal aesthetic resources will not be
readily perceptible and thus not considered as a significant loss of
publicly recognised views.

Of greater sensitivity is the effect of the treatment plant on the aesthetic
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and visual resources of Lough Mahon as viewed from other locations,
particularly locations of greater public use. Although views of
Carrigrenan Point are available from many areas around Lough Mahon,
the scale of these views is highly determined by distance, which tends
to focus aesthetic perceptions on larger features such as hills, open
fields, and wooded areas rather than individual facilities. As noted in
Section 5.6.4 of this EIS, the Carrigrenan site is most visible at a
- distance at which the scale allows recognition of the features of the site,
including the area along the public amenity walkway between Hop Island
and Passage and from the railway line between the Belvelly River and

Marino Point.

From these two areas in particular, the location of a treatment plant at
the Carrigrenan site would create visible focus that would draw attention
to the site. However, the cumulative visual impact of the treatment
plant will be less significant due to the abundance of other industrial
facilities within the visual context of Little Island. The visual and
aesthetic views of Little Island from Mahon, Blackrock, Rochestown,
Passage, etc. are heavily influenced by industrial facilities and
structures. As such, the cumulative visual impact of the treatment plant
at Carrigrenan will not be significargo&
: $
The regrading of the Carrigrgnqgﬁosite to a lower elevation will serve to
reduce its visual obtrusivg}?éin that structures at a lower elevation, as
pérceived over distaang& generally less perceptible.
[ ' ~OQ A\
+ * ~The most signiﬁcayﬁgséa! impacts caused by the treatment plant will be
. adjacent to the gé\gﬁ*nent plant. In particular, those residences located
' along the nortﬁ‘gcﬁﬁ side of the access road will have their existing views
==+ altéred: [t should be noted, however, that much of the view into the site
4. seffomtalongthis road will be limited by the height and density of the
existing flora along the wall’hedgerow on the southern side of this road
14 .. .afd preservation of the existing high ground level at the Treatment Plant
§éreening line on the northern side of the site (Fig. 4.5.3 ). While these
will continue to provide a visual buffer to much of this area, views of the
treatment plant cannot be completely avoided.

" " The tidatment plant will aiso be visible from parts of the Harbour Point
i °Golf Course. Although some may find this view objectionable, it will not
.- . ' diréctly affect the operation of the golf course. This would not be the

-+ . only industrial area visible from this course or from the Little Island Golf
v L Course!’
Regarding the visual context of the general vicinity, the IFi plant at

- Marino Point will continue to dominate the visual landscape of this part

*  of Lough Mahon. This structure, as with many industrial uses in the
area; has tall emission stacks (ranging to 40m) that are highly visible.
The maximum height of any specific structure at the treatment plant will
not exceed a height of 10m above ground level.
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In order to reduce the potential aesthetic impacts of the treatment plant,
ameliorative measures can be implemented. As addressed in Chapter
7 of this EIS,. ameliorative measures may include use of appropriate
colour and textures, partially submerging tanks and other structures,
effective use of landscaping, and sensitive site layout. in particular, the
retention of the 22m hillock of the southern tip of the site will create a
visual buffer to facilities located "behind® it and will also create a
- perception of a natural landscape that will diminish the obtrusiveness of

the treatment plant.

The Atlantic Pond Pumping Station, due to its location and scope will not
have a significant visual impact on the surrounding area. Permanent
landscaping will enhance the visual aspect of the site.

Construction and operation of the collection mains and treated effluent
outfall will not result in any significant adverse impacts to aesthstic

resources.

The header chamber building at Mahon will have a visual impact, being
a new building. However, the design of the superstructure will ensure
Co its compatability with the future deveolpqpment of the area.
. . S
6.7 Cultural Heritage N Q@o@é
0& $
Review of County Cork rgféi@rkgs for cultural resources has revealed 19
known significant cul@*{ > resources in the general vicinity of the
proposed Cork Mai @Eéinage Scheme. However, no known significant
cultural heritage. \gég@uces will be directly affected by construction or
Aget operation of th@&f&posed facilities.
Nt SRV T B R 6\00 )
Constructions'of the proposed wastewater treatment plant will require
. demolitionsof an abandoned 19th. century farmhouse (Carrigrenan
House). This structure and associated farmyard buildings do not have
any, major cultural importance, architectural merit, or amenity
significance. Prior to demolition, however, all standing structures at the
Carrigrenan site will be surveyed, photographed and documented.

‘,lk .

LRYSE TR M
IO N
ot

AR AL - AA M |

:]':'r—l"“.

<t enn 0 The stone tower located in the northwestern portion of the Carrigrenan
use e~ o site will not be directly impacted by the design and layout of the

. - -treatment plant. To ensure that no impacts result to this tower, no
construction activities or permanent structures will be located within 50m

of it.

The known prehistoric shell midden located 30 to 40m south of the tower
could be significantly impacted as a result of construction activities.
. Any additional disturbance of this area could effectively destroy its value
1 for additional research. As with the tower, construction activities and
permanent structures will not therefore be located 50m from the shell
midden. Due to the size of the Carrigrenan townland site (32ha.) and
the required area for the treatment plant (20 ha.), sufficient land area is
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available to ensure that this buffer is maintained.

The stone tower located in the south eastern corner of the Atlantic Pond
Pumping Station site will not be directly impacted by the design and
layout of the Pumping Station. '

No matter how comprehensive an investigation is carried out, a
. possibility still remains that stray finds or chance discoveries (i.e. shell
middens, ring forts, tidal water mills, earthworks, etc) will be made in the
course of earth removal and excavation. For this reason, a suitably
qualified archaeologist will be retained to monitor. all areas of
construction or excavation. In the unlikely event of the discovery of
archaeological remains or objects, the National Museum of Ireland and
the Office of Public Works will be notified immediately and provision
made to allow for, and make resources available to mount, a limited

archaeological excavation.

- Aboveground components of the treatment plant will have no major

negative aesthetic impact on surrounding known cultural heritage
resources. A vegetation buffer will shield the treatment facilities from
the perspective of the Martello Tower, located approx. 800m across
Foaty Channel, and from Fota O@é’stle, located approx. 1tkm to the
northeast across Foaty Chann
t ty g(%ggé,
Material Assets &Qof@é
: }OQQ,\\&
Sustainable glg@gﬁ;gm
Ny ,
Construction afﬁogﬁbperation of the proposed wastewater treatment plant
and collectiq@&c’mains will not result in any adverse impacts to the
concept. ofsustainable development in the Cork area. In fact,

implemeﬁf)ation of the scheme as proposed will promote sustainable

development by providing a mechanism for accommodating future
growth and development (i.e. residential, industrial, and commercial)

. throughout the Cork area, including the City Centre, Glanmire,
Glounthaune, Mahon, Little Island and Tramore Valley.

Land use objectives as stated in the County Development Plan and the
+ EUTS Study would be encouraged and facilitated. The scheme would
-allow for continued industrial development throughout Little Island and
» would not adversely impact planned residential development in the

eastern suburbs of Cork City.

+ A key objective to promoting sustainable development is to locate the
treatment plant as far downstream of the city as possible so that a larger
area can benefit by connecting proposed developments to the scheme

- and so that the plant will not impact proposed developments in the more

heavily developed areas (i.e. Cork, Mahon, Douglas, Blackrock). This
objective is satisfied by locating the treatment plant at the Carrigrenan
Site, which is as far downstream of the potential catchment area as
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possible.

Location of the treatment plant at Carrigrenan is seen as contributing to
the potential development in Little island and Carrigtwohill while at the
same time not affecting proposed developments in Mahon or Cork City.

Severance

Construction of the wastewater treatment plant will not result in
significant long-term severance impacts in the vicinity of Carrigrenan
Point. Although public access to the plant will not be permitted without
proper authorisation, public access to the shoreline will be permitted.

Construction and operation of the treatment plant will not restrict access
to the residential dwellings located along the public road to the north of
the site. Although movement of construction vehicles may temporarily
restrict traffic flow, such impacts will be short-term and insignificant due
to the low traffic volume along this road. Access to these units will not
be restricted by operation of the treatment plant.

The eventual extension of the lnqgustrial Estate Road from the
Courtstown Industrial Estate to Ca@;drenan will improve access to the:

site and to other future industri le\{a\nds on Little Island.
S

Construction of the colleg@{@%ains will result in temporary restrictions
in access, particularly L@"aﬁgas where the mains are being constructed
in roads or the pyfbii@ walkway. Depending on the extent of
construction and g ter of the main, roads may be temporarily closed
and automobile‘and pedestrian traffic rerouted. These restrictions will
be temporary. &ﬁuring construction, public access onto the wayleave
(up to 50m)0ﬁ be restricted for obvious security and safety reasons.
C : :

Itis in these areas (roads, public walkways) where construction of the -
collection mains will be overtly apparent to pedestrians and motorists
and severance-related impacts will be perceived to be the greatest.
However, severance impacts associated with the collection mains will be
short term and will continue for the duration of construction only.

Construction of the minor pumping stations will not cause severance.
Construction of the header chamber at Mahon will not involve

severance.

Construction of the Atlantic Pond Pumping Station will involve temporary
restrictions to access to public walkway (Oid Railway Line).
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CHAPTER 7
Impact Amelioration

As with any project of this scope and magnitude, environmental impacts
will resuit. These impacts can typically vary from insignificant to highly
significant, and from short-term to long-term. In addition, some impacts
cannot be entirely evaluated until construction or operation of the project
is ongoing. Nearly all impacts can, however, be mitigated through the
implementation of effective ameliorative measures.

Effective ameliorative or mitigative measures are those that are designed
to reduce the known or predicted impacts of specific activities (i.e.
trenching or excavating activities).

Mitigative measures can only be sffective if they are implemented and,
following implementation, periodical(ly. monitored to ensure that the

measure is resulting in its intendegz@ffect.
&

In many cases, mitigative @ﬁjgé\éures cannot fully avoid all impacts.
However, mitigation meagfites are critical to ensure that construction and
operation of the propq@édﬁ)ork City Main Drainage Schemse will result
in minimal environrg%igﬁﬂ impacts.

DN
lmplementatio&%ﬁ%e following ameliorative measures emphasises the
commitment ogfﬁe Local Authority to minimising any negative impacts.
A

&
Human Edvironment

- No permanent element of the Treatment Plant will be located less
than 200m from the nearest residence.

- Public access to the entire shoreline area around Carrigrenan
Point will be retained for public recreational purposes.

- The road will be extended from the Courtstown Industrial Estate
to the treatment plant site as proposed in the County
Development Plan to provide for access to and from the
treatment plant without using the relatively narrow existing road.
The improved road to the site will allow for truck access and
thereby facilitate the removal of siudge residue without utilising
local roadways or impacting nearby residential
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areas.

- - An adequate parking area will be provided on the Carrigrenan site
to accommodate construction workers so that vehicles do not

block or restrict access to the existing houses.

7.2 Flora and Fauna

- Impacts to terrestrial flora and fauna will be ameliorated by
minimising the area and duration of disturbance, by retaining the
maximum amount of vegetative cover possible, and completing
construction activities in a timely manner.

O) - A vegetation buffer will be planted along the perimeter of the
treatment plant site to serve both as a visual buffer and provide
a travel corridor for small mamfﬁals that may continue to use the
site. ' %\

\% 7@

- Following construc ‘Qopso:l will be restored across disturbed
areas of terrestri ‘P vayleaves and the treatment plant site, and
these areas Wi e seeded and fertilised to establish an
acceptable @@@B‘aceous community.

QO\ K\O)

- Impacts t@%stuanne flora and fauna will be largely ameliorated by
a combination of timing restrictions, minimisation of disturbed
areasand implementation of environmentally sound construction

practices.

‘- Construction of submarine transmission and outfall mains will be

o e et i
n,xfe scheduled as far as possible for autumn and winter months to
avoid water-quality impacts that could adversely affect salmonid

migrations through Cork Harbour, which occur primarily during
April through September.
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Although construction will occur during the migration of, and over
wintering periods for, most waterfowl in the Cork Harbour area,
construction activities are not anticipated to significantly affect bird

populations.

Construction in the foreshore area will be conducted only during
periods of low tide to minimise disruption of sediments and
creation of turbidity plumes. Tracked equipment will be used to
excavate the trench, the pipeline will be installed, and the trench
will be backfilled each day before flood tide in order to minimise
turbidity and sedimentation impacts to marine flora and fauna.

Impacts to intertidal flora and fauna will also be minimised by
reducing the area of disturbance to that essential for safe
operation of equipment and stockpiling of trench spoil.

Construction access in the forgshore will be limited to specific,
well-defined corridors, and ca)géhstructlon materials and equipment
will be stored out&de@f@e intertidal zone in order to minimise
habitat dlsturbanceég xO
&Q \\>

Construction ua)o foreshore will be completed as promptly as
possible a @kﬁe areas of disturbance restored to original
contoursgo p‘}‘omote recolonisation of disturbed areas. Shingle
cobblesf‘oo%nd boulders will be replaced to approximate
preconstruction conditions in order to provide attachment sites for

epipkiytes and epifauna.

Potential long-term impacts to estuarine benthos in the vicinity of
the effluent outfall will be ameliorated by installation of a diffuser
structure or structures that will facilitate energy dissipation and
dlspersnon and natural assimilation of the effluent.

Localised impacts to estuarine flora and fauna resultmg from
treated effluent discharge will be largely ameliorated by the high
quality of treatment that the wastewater will receive. These
localised impacts will be compensated for by widespread
improvement in habitat quality following the cessation of untreated
wastewater discharges to other areas of upper Cork Harbour.

Geology and Solls

Potential soil erosion will be minimised by ensuring that all ground
disturbances or excavations are completed and revegetated as
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soon as practical. Erosion-control measures during construction
will include use of hay bales and silt curtains placed so as to
reduce the potential for sediments to be carried off site or into
Lough Mahon.

- Blasting of bedrock will only be utilised when other conventional
means are not feasible. Blasting will only be conducted by
qualified and experienced personnel, and all standard safety
practices will be adhered to. - Also, blasting in the foreshore will
only be done at low tide. .

Hydrology and Water Quality

- Impacts to Cork Harbour water quality caused by potential
overland storm water transport of disturbed soil particles will be
minimised by employing sound erosion-control and soil-
conservation practices dur@zg construction. Such practises
include instailation of silt ;gﬁcing or hay bales around disturbed
areas, installation ofééé\qsment retention basins, and revegetation
with a seed mixtu\\}@ \g\&taining a quick cover component.

R <

- Water-quali Qﬁﬁs@cts to Cork Harbour resulting from construction

activities ing ‘toreshore will be minimised by employing actions

discusseﬁzoté\ameiiorate impacts to estuarine flora and fauna.

s .

- Pote@'ﬁl minor, localised impacts to water quality in the
immégdiate vicinity of the treated-effluent outfall will be minimised
" by installation of a diffuser to maximise mixing and dilution. Any
minor, localised water-quality degradation in the West Passage
area will be vastly offset by the overall improvement in the water
quality of upper Cork Harbour anticipated as a result of the

proposed scheme.

- Construction equipment will not be refuelled or serviced adjacent
to or within the foreshore or harbour area in order to avoid water
quality impacts from potential spills or leaks of fuel or lubricants.

Climate, Air Quality, and Nojse
- All facilities will be constructed such that they will reduce potential
impacts to air quality and noise ambience. Noise impacts will be

minimised by limiting construction activities to the daytime, when
people are less sensitive to noise intrusion.
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- Noise control measures will be implemented to minimise impacts
to nearby noise sensitive areas. These measures include
selection of low noise equipment, utilisation of silencers and
attenuators, modifications to design specifications (low noise level
ventilation fans, sound-absorbing roli-up doors, total enclosure of
all motors, blowers equipped with inlet filter silencers, and
enclosure of the screening facilitiss/covering the grit chamber and
modifications of operational practices (keeping all openings on
buildings closed and scheduling truck traffic durlng peak
background noise periods).

- A post-operational noise survey will be performed at the nearest
roesidence(s) to identify any unacceptable noise impacts. If
necessary recommendations for appropriate noise control
measures will be made.

- Noise impacts will also be mitigated by providing acoustic hoods
on exposed motors, by maintaining a grassed earth embankment
on the northern side of the plant (Fig. 4.5.3) and by planting a
heavy evergreen vegetation barrier as close to the noise forces
as possible, which measurés, combined with the normal
attenuation of sound with g@ance, will ensure that noise levels
will be minimised. & é\

og? xO .

- The screening ?&t screenings treatment, grit treatment and
sludge dewat thermal drying will be housed and all sludge
thlckenlnglpﬁm‘?\g tanks including sedimentation tanks will be
covered, § IISﬁe positively extracted air/gases will be treated in
blologlc%@&crubbers (bioscrubbers) prior to discharge to the
atmos;gﬁere

& :

- A regular maintenance schedule will be adhered to so that the
treatment plant is continually operated in an effective manner.
This will ensure that improper plant operation will not result in
increased odour emission.

Landscape
- The 22m hillock at the southern tip of the site will be retained as
is.

- Maintain an embankment at the northern side of developed site.

- Tanks where possible will be constructed substantially below
ground level which will allow the ground level to appear more
naturally sloped and the tanks to appear less visibly obtrusive.

- Also to minimise visual impacts, the outside surface of tanks and
other structures will be treated or otherwise prepared in
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appropriate colour and texture to blend with the surrounding
landscape of the Carrigrenan site. Appropriate colours would be
various shades of green, brown, or tan. Administrative facilities
should be of brick or stone appearance rather than a more

modern design of glass and steel,

- Appropriate landscaping will be utilised around the perimeter of
the site and around all buildings and structures for which
; landscaping would not affect the proper operation and
maintenance of the specific facility. Native plant species that are
suitable to provide appropriate visual buffering of structures will
be used to the maximum extent practicable. A detailed
landscaping drawing for the developed site has been prepared for
display purposes.

7.7 Cultural Heritage s
N

. &

- No construction activities %round disturbances will occur within
50m of the tower or shal midden located along the western side
of the site orthe p ,\@i\ial shell midden located at the southern tip
of the site. '[\I@@S areas will be protected by flagging a 50m

bounda arg&?g@" each site.
ry\@(\\o

: - AlthougtP*géO?rigrenan House is not considersd unique or highly

KB significgﬁ?, a comprehensive photographic record of the farm

hougeﬁ\“and outbuildings will be carried out prior to its demolition.
X ‘

¢ - Due to the possibility that unknown historic/prehistoric finds or
discoveries (I.E. Middens, Burial Grounds etc.) will be made in
the course of earth removal, the construction of the wastewater
treatment plant and terrestrial portions of the collection mains will
be monitored by a suitably-qualified archaeologist. In the event
of the discovery of buried archaeological remains or objects, the
National Museum of Ireland and the Office of Public Works will be
notified immediately and provisions made to allow for, and make
resources available to mount, a limited archaeological excavation.

- The Local Authority will encourage further study and investigation
of the two shell middens by qualified archaeologists by allowing
these persons access to the middens for purposes of such study.

Access to these sites by unqualified persons intending to explore
or excavate them and thus destroy their value or significance, will
be strictly prohibited.
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Materlal Assets

. - To promote sustainable development throughout the Cork City

area, the Local Authority will give due consideration to including
other areas (i.e. Carrigtwonhill) that express an interest in joining
into the scheme in order to promote further growth and
development.

- To avoid severance of the shoreline around Carrigrenan Point,
access will be permitted along the shore only. Access will not be
permitted through the site for obvious operational and security
reasons.

Impl tation

The Local Authority will ensure that, during the design and construction
stage, appropriate arrangements will be put into place to secure

adequate implementation of the arg@liorative measures described above.
SN
0& $

Q
&S

O~
S
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MATHEMATICAL MODELS
Intr t

In conjunction with the preparation of the Environmental Impact

Statement for the Cork Main Drainage Scheme, computer based
mathematical modelling of Cork Harbour and the River Lee has been
carried out. The modelling procedure adopted for the Study was based
on the development of the following models:

- A two dimensional low resolution mathematical model of the
Upper and Lower Harbour.

—_— A two dimensional high resolution mathematical modsl of the

Upper Harbour.

- A two dimensional high resclution mathematical model of the
North and South Channels@f tHe ‘River Lee.
NS
The models relating to the Upper and Lower Harbour were developed

with the aims of fulfsllm\g? foliowing. objectives:
{\ \
- Toaidind 5sﬁlmng the optimum location for the pomt of outfall
from the @?@@osed wastewater treatment plant.

OQ .
- redict the likely changes in water quality in Cork Harbour as

a E) it of the proposed scheme.

- To determine the necessity or otherwise of providing disinfection
facilities at the proposed wastewater treatment plant.

- To assist in assessing the requirement or otherwise of providing
nutrient removal facilities at the treatment plant.

- To assess the implications on water qualily associated with a
separate (partially treated) discharge from the Little Island

Industries.
The high resotution River Model was developed with the aim of:

- Predicting the impact on the receiving waters of the North and
South Channels due to the discharges from Storm Overflows
within the City Sewer catchment.
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The Harbour Models

- The hydrodynamics for both the high resolution and low resolution

harbour models were calibrated against the hydrodynamic data recorded
during the hydrographic survey of Cork Harbour. The high resolution
model which comprises a two dimensional horizontal grid of 50 m
spacing over the Inner Harbour was used primarily to model the
dispersion and decay of pathogenic organisms associated with the
discharge of treated or untreated wastewater to the harbour. The low
resolution model which is based on a two dimensioénal horizontal grid of
100 m spacing over the entire 'harbour was used to predict the
distributions of the principal chemical constituents associated with

treated or untreated wastewater discharges to the harbour.

To. achieve the desired objectwes of the harbour models it was

necessary to examine three basic input loading cases. These loading
cases can be outlined as follows: éo&

Y

Case 1 - Cork City, o&"(&ﬁ\ore Valley, Glanmire/Little Island

" sewerage oﬁigémes including the Little Island industries

combm@%ﬁm a single treatment facmty discharging

secor{@&y treated wastewater to a locatlon in Lough

lﬁi“A
M or at Marino Pomt
\o)

. . ' g Q
~ Case 2 - Q%Qrk City, Tramore Valley, Glahmire/Little Island

S sewerage schemes combined in a single treatment facility
<& discharging secondary treated wastewater to Marino
. Point: Partially treated wastewater from the Little Island
mdustnes discharging to Lough Mahon via the existing

" IDA and Courtstown Industrial Estate outfalls.

Case 3- ~ Cork City, Tramore 'Valley, Glanmire/Little Island
' sewerage schemes ‘and the Little Island Industries
separately discharging untreated and partially treated
wastewater to the river and harbour through existing

outfalls, i.e. existing wastewater discharge conditions.

A number of variations on each of the three basic loading cases were
also examined. Firstly, both present and future design discharge loads
were applied in all three cases. Secondly, the dispersion and decay of
the bacteriological and chemical constitutents of the wastewater were
assessed over repeating neap and repeating spring tides in all three

cases.
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Tabulation of the input data as applied to the three loading cases is
outlined in Tables 1.1t01.3

Outfall Location

The determination of the optimum location for the proposed outfall, from

" an environmental viewpoint, has been based on comparing the likely

impacts on water quality resuiting from two alternative discharge
locations. The mathematical models prepared for Cork Harbour have
been used to simulate the discharge of a treated effluent, firstly to a
location in Lough Mahon and then to a location in the vicinity of Marino
Point. The dispersion and decay of the bacteriological and chemical
constituents of the treated effluent have been modelled at both locations
over a fult range of tidal conditions and for present and future loadings.

Figures 1.1 and 12 are pictorial representations of the predicted
maximum BOD concentrations occurring in the Harbour due to a

continuous treated effluent discharge to Lough Mahon and Marino Point
. respectively...For.each option the trea d wastewater load from the Cork

City, Tramore Valley, Glanmire ap Little Island combined scheme
discharges at a design standir d.of 25 mg/l BOD.

Fugures 1.3 and 1.4 aé??@ctonal representatlons of the predicted

‘maximum total colifor Y\.\aﬁcentratlons in the Harbour for the two outfall

optlons The calculgt?gﬁ of the,total coliform concentrations discharged
in each case stuc <15 based on an initial domestic and commercial
wastewater coaa% ration of 1 x 107 total coliforms/100 ml. Following
secondary tre%tFnent this concentration is taken to be reduced by 90%

T to1x10° t%@ coliforms/100 ml. The industrial wastewater contribution
is assumedi to have no bacteriological.content. A T,, decay constant of

12 hours has been used to modsl the mortality of the total coliforms

.. following dlscharge The basis for adopting the specified concentration
.. and decay constant. is outlmed in the, next section,

. Table 1.4 is a direct comparison of the. maximum predicted BOD levels

for the Lough Mahon and Marino Point outfall options. Maximum levels

at 7 key locations between the Custom House and Roches Point have

been extracted 'to aid in determining, localised impacts associated with
the two opttons Table 1.5 is the corresponding comparison of the
maximum predlcted total coliform levels at five locations between

.. Blackrock and Cobh. In each case the maximum levels have been
quantified on a neap tide at low water. :
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Table 1.2
Input Data for Harbour Mathematical Models .
Load Case 2°

Cork City / Tramore Valley & Glanmire / Little Island Sewerage Scheme,
‘ ( Little Island Industrial Estates Discharging Separately . )

Dry Weather Flow m3/ day 63,606 104,833 3,420 7,038 369 75
BOD kg / day 1,500 R 2,620 1,945 2,508 17.4 2
2 et
%
BODult kg/ day 2,646 \\m@ 4,360 2,123 2,738 19 2
A\Ox\@
coD kg / day 7,950 _ﬁoa&@ 4,298 5,471 80 10
0(\\\4 «\LM
T
4, %
1 kg/ day 2,226 3668 1., 773 999 39 5
X
g ) Coo
Total P kg / day 604 865 Vv 0 5 99 175 -
2
R
)
Organic N kg/ day 264 352 40 70 -- -
Amonlacai N kg / day 1,619 2,044 59 105
Nitrate kg / day 22.3 25.2 0.62 0.85 - --- :
1 14
Total Call * Counts / day 558x 10 8.24x10 - - .
Co-Ordinates of (A) imdwm E70175N F..o_._nr Mahon) . 174280 E 70850 N 177550 E 71350 N
Al0==n= Optione . () 178040 E s0a7s N (Marino Point) . ( Exiating ) ( mx_mzam:
*:T80=12hrs.
E.G. Petlit & Co.

O®
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.d . Monkstown

Table 1.5

Comparisons of Maximum Predicted Concentrations of Total Coliforms (Counts / 100 ml)
at Locations in Cork Harbour . Lough Mahon Outfall / Marino Point Outfall - Neap Tide .

18 240 27 355
2. North Channel %9 0 0 0
3,LMahonLr, 14500, 800 2,146 1,148
4. L.Mahon Ur. 2,000 o@u 380 2,960 562
5. Blackrock ol 7, 0 <0 1]
6. Cobh 0f %%, 2 .0 3
7.Point of Discharge 4,000 &@o@& 2,000 5,920 2,960

: NN .
n\A\ Q\&
O, ©
.A&omw@\ E.G. Pettit & Co.
% 6
- Q.0
o Vv \O\
%,
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Basis for Quantification

The changes in water quality which may be expected to occur within

~ Cork Harbour foliowing implementation of the proposed Cork Main

Drainage Scheme have besn quantified by comparing the results
obtained from modelling both the existing and proposed scheme
discharges. It is important to note that the application of the
mathematical modsis will only predict the changes in water quality as
opposed to predicting ultimate levels of the individual pollutant
constitutents. The models do not take into account background
chemical or bacteriological levels which may exist due to other
contributing factors, e.g. run-off from farm lands and ship discharges.
From the results of the Harbour Water Quality Survey carried out in
September 1991 however, estimates of existing baseline and
background levels have been obtained which may be added to the levels
predicted by the models. .
O

Discharge from the proposed Corgs%ain Drainage Scheme will involve
a single point source of treatgd;wéstewater entering Cork Harbour via a
submerged outfall at a | n in the vicinity of Marino Point. The
model results for this Iogﬁ? sase therefore represent the direct impact on
water quality. due to.\\tﬁ(i\g"discharge alone. In the case of the existing
scheme the resu.lgg?é@é an estimation of the proportion of the existing
baseline consti&@é@evels which can be attributed to the discharge of

.untreated-and p\@ﬁiaﬂy treated wastewaters from Cork City, the Tramore

Valley and t Glanmire/Little Island Sewerage Schemes. A direct
comparisons of both simulations will therefore yield a quantative
assessment of the net changes.in the Harbour Water Quality.

For the purpose of this assessment, quantification of the net changes in

harbour water quality is based primarily on a comparison of the
predicted BOD; and total coliform levels. The net changes in nutrient
levels within the harbour are-discussed in Chapter 8 in relation to the
requirement or otherwise of providing nutrient removal facilities at the
proposed treatment plant. The parameters BOD,; and Total Coliforms
have been taken as the basis for comparison because the dispersion
and decay of these parameters can be modelled more accurately than
the other constitutents and their resultant levels can more readily be
assessed for compliance with relevant EC Directives and Department of
Environment Water Quality Guidelines.
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Simulation of the existing scheme (hereafter referred to as the reference
case) is based on a continuous untreated dry weather discharge from
each of the existing main outfalls within the City, Tramore Valley,
Glanmire and Little Island area. The BOD; loads discharging from each
outfall have been established in accordance with the wastewater loading
assessment of the individual areas as presented in Volume 2. The

" concentration of BOD, varies from outfall to outfall but the overall mean

value is 285 mg/l under present Icading and 234 mg/l under future
design loading. The quantity of total coliforms discharging at each of the
existing outfalls has been quantified according to a raw wastewater
concentration of 1 x 10’ total coliforms/100 ml. This concentration is
only applicable to the domestic and commaercial portion of the total
wastewater loads. The industrial contribution is assumed to have no
bacteriological content.

The 1 x 107 counts/100 ml concentration for total coliforms in raw
domestic wastewater has been taken as a representative average
concentration following a.review of literature on this subject. Although
the concentration of coliforms in rawywastewater has been shown in
literature to vary conSfderany a Q@port detailing a number of British
coastal sites showed a cle asonal trend with an average total
coliform concentration of a eit& x 10° counts/100 m! in Winter to 50 x
107 counts/100 ml in gg%&er [1]. Furthermore, previous studies
involving mathematicg@@odelling-of the dispersion and decay of
coliforms in Irish Qp\%\s@al waters have found good agreement with
measured coliformg “evels when using an initial total coliform
concentration 6«%43( 10" counts/100 ml. The mortality of coliforms in sea
water is, among‘st other factor function of temperature, solar radiation,
sedlmentatlg@ﬁ‘ and nutrient related effects. The rate of decay of
coliforms Is'generally expressed as a T, i.6. the time taken for 90% of

__the micro-organisms to die in the sea. Reviews of a number of studies

have shown that, with few exceptions the Ty, value is never less than
four hours [1].Again, wide variations'in decay rates for raw wastewater
are found in literature [1][2]. The greater the T, value the greater the
possibility of coliforms existing in the Harbour a long distance from the
source. For the purpose of the present study a T,, value of 6 hours has
been used as the decay rate for the raw wastewater which can be
regarded as being conservative [3].

The decay of BOD following release to the receiving waters is modelled
in the same manner as the decay of total coliforms. The rate of decay
of BOD in seawater is not as variable as that for coliforms and generally
ranges beween 0.15 and 0.20/day. A decay co-efficient of 0.2/day has
been used for this study which can be regarded as being typical of dry
Summer conditions.
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Simulation. of the proposed scheme is based on a single treated
wastewater discharge to the harbour in the vicinity of Marino Point.
Although the total dry weather flows (present and future) discharging to
the harbour under the proposed scheme will be equivalent to those for
the reference case, the pollutant loads will be considerably reduced
following treatment and will be discharged as a single point source to

" Marino Point. Modelling of the proposed schems assumes full

secondary treatment of the total wastewater load from the City, Tramore
Valley, Glanmire and Little Island (including industries). Nutrient removal
or disinfection of the wastewater has not been included in the
determination of the final discharge loads.

Following full secondary treatment the concentration of BOD uitimately
discharging from the proposed plant will be 20 mg/l under both present
and future conditions. However in accordance with the EC Directive
concerning Urban Wastewater Treatment a design discharge value of 25
mg/l BOD has been used in running the models. In terms of total
coliforms it can be expected that full secondary treatment wiil result in
a 90% reduction in concentration. The initial 1 x 107 counts/100 ml
concentration associated with thegraw domestic and commercial
wastewaters is therefore reduced $¢' 1 x 10° counts/100 mi at the outfall
from the proposed treatmen pl@&rﬁ. Full secondary treatment however
will have the effect of igg?a@‘sing significantly the T,, value of the
remaining coliform bactg@g@rhrough the secondary treatment process
only the weaker orgq@%ﬂi‘% are killed off and it is estimated that the T,
value for the1 remaij organisms is doubled. For the purposes of this
investigation a 'ggﬁ@lue of 12 hours is used to model the decay of total
coliforms asso%@fed with a secondary treated wastewater.

fy\\O

&

N

Interpretation of Model Results

For both the reference case and proposed case models, present and

future design loading conditions were assessed under tidal regimes
characterised by a repeating neap or repeating Spring cycle. Output
from the model runs as presented in this discussion is in the form of
pictorial ('snap shot') representations of the resuitant concentration of
BOD and total coliforms occurring in the harbour at low water on neap
tides. Time series plots of the variations of BOD and total coliforms at
a number of key locations within the Harbour have also been obtained.
The locations at which time series plots have been obtained are show

in Figures 1.5 and 1.6.
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BOD Levels

Figure 1.7 is a 'snap-shot' of the predicted distributions of BOD for the
reference case mode! under future loading conditions at low water on a
neap tide. Again, it should be emphasised that the predicted levels as
presented do not include background levels which may exist due to

~ other contributing factors. Essentially, Figure 1.7 represents the future

levels of BOD (excluding background) which might be expected to occur
in Cork Harbour if the discharges of untreated wastewater from the City,
Tramore Valley, Glanmire and Little Island were to continue to the

design year 2020.

Figure 1.8 represents the predicted BOD levels within Cork Harbour
which may be attributed to discharging treated wastewater from the City,
Tramore Valley, Glanmire and Little Island to Marino Point, under future
design loads. Again the 'snap-shot' corresponds to low water conditions
on a neap tide. Table 1.6 is a direct comparison of the maximum
predicted BOD levels for the existing and proposed schemes under
present and future load conditions. Maximum. BOD levels at 7 key
locations between the Custom House and Roches Point have been
extracted from inspection of the timé& series plots developed at each

location for each load case. §

\ﬁ (g\
Table 1.7 includes an es ‘fe of the resultant BOD levels, including
background values, whit¢hsmight be expected to prevail in the harbour

following implemengéy\@h of the proposed scheme. The existing
background BODﬁgﬁes at each of the 7 key locations have been
calculated by acting the values predicted by modelling the existing
scheme from t basseline values measured during the. water quality
surveys co Hoted in September 91 and February 92. Both the
measuredand predicted values for this exercise have been taken at low
water neap tide conditions to ensure uniformity. The estimated final
BOD levels at the seven locations have been established by adding the
values predicted by modelling the proposed scheme to the calculated
background levels. '

Conclusions

The following is a summary of the main conclusions which can be drawn
regarding the likely changes in BOD levels as determined by the
mathematical models.

218

EPA Export 26-07-2013:00:09:00



EPA Export 26-07-20

¢ BJTURE LOADING

|

e
w.ﬂd
v
it
Q)
oy
O
(3
o




EPA Export 26-07-2013:00:09:00

,BOOLEVELS S
JOORRCITY ;.a:.m,: SLANMIRE /
¢ LITILE Z.L DT dv.am_w ELH - DISCH xmg_w G
T NIARNOPOIT. ( F ATLRE LOADING

o

_“ { NESF -smw i,

FETEANE




Table 1.6

Comparisons of Maximum Predicted Concentrations of BOD (mg/l) )
at Locations in Cork Harbour . m&m::w Scheme / Proposed Scheme - Neap Tide .

1. Monkstown T 03] ©_ 013 T 060 0.22
2. Rathcoursey 0.01 ®, 0.01 0.02 0.01
3.L.Mahon Lr. 1.20 L 0.15 1.80 0.25
4. L.Mahon Ur. 2.00 ﬁ,o,.\\&e 0.08 4.00 0.13
5. Custom Hse. 10.00 %% 0.01 13.00 0.02
6. Fort Davis 0.02 Y%, 0.01 0.02 0.01
7. Roches Point 0.01 “.450.00 0.02 0.01
. , o,m,«\;\\\o\
. . o O .
. Vv D -
xﬁ) E.G. Pettit & Co.
%
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a) implementation of the proposed scheme will result in an
improvement in BOD levels through the harbour.

b) A significant improvement will occur between the Custom House
and Upper Lough Mahon. Existing levels which range between
4 mg/l at Upper Lough Mahon and 13 mg/ at the Custom House
shouid reduce to baseline levels of 2.3 mgA and 2.7 mg/l

respectively.

c) No BOD increase greater than 1 mg/ will occur within the
Harbour as a result of the proposed treated wastewater
discharge. The maximum increase will be in the region of 0.33
mg/i occurring at the point of discharge under future design

conditions.

d) The mean background BOD level in the Harbour has been
calculated at 2.5 mg/l. Implementation of the proposed scheme
will not result in baseline levels exceeding 4 mg/l at any location
in the harbour

e) The existing background levels.in the outer harbour are relatively
high and are due to contrlg\aﬁng factors other than wastewater

discharges from the K isting scheme. The proposed treated
wastewater d:scharc%e\ not adversely impact on these values.
R
Total Coliform Levels’ &
&

Figure 1.9 is a pl jal representation of the total coliform distributions
for the referené%d@:ase model under present loading conditons at low
water on a neap tlde The resultant levels represent an estimate of the
extent to whigh the existing scheme discharges contribute to the present
baseline total coliform leveis in the Harbour.

Figure 1.10 represents the predicted total coliform levels within the
harbour which may be attributed to discharging treated wastewater from
the City, Tramore Valley, Glanmire and Little Island to Marinoc Point

under present design loads.

Table 1.8 is a direct comparison of the maximum predicted total coliform
levels for the existing and proposed schemes under present load
conditions. The predicted levels resulting from the proposed scheme
under future load conditions are also included. Maximum total coliform
levels at 5 key locations between Blackrock and Cobh have been
calculated based on time series output generated at each point.

Co sio

The following is a summary of the main conclusions which can be drawn
regarding the likely changes in total coliform levels as determined by the
mathematical models;
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Table 1.8

Comparléons of Maximum Predicted Concentrations of Total Cofiforms (Counts / 100 ml)
at Locations in Cork Harbour . Existing Scheme / Proposed Scheme - Neap Tide .

gy

SRR ¥
Eﬁ 1. Monkstown 1 240
| 2. North Channel 0 0
3. L.Mahon Lr. 420 800
4. L.Mahan Ur. 1,500 300
5. Blackrock 63,000 & 0
6. Cobh ' 0 O,@@* ) 2
’ - e
~ <A
G , E.G. Pettit & Co.
NN
S
N
&S '
S
S
\OOQ
. \0
0@0 :
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Implementation of the proposed scheme will result 'in a
considerable improvement in the zone extending from Mid Lough
Mahon to the Custom House. A concentration of 63,000 total
coliforms/100 ml. at Blackrock Castle due to existing untreated
discharges will reduce to trace values under the proposed
scheme. In Upper Lough Mahon existing concentrations of about
1,500 total coliforms/100ml due to the untreated wastewater
discharges will be reduced by about 80%.

A slight disimprovement in quality may occur in the zone between

Mid Lough Mahon and Monkstown, i.e. immediately upstream and

downstream of the proposed point of discharge at Marino Point.

In Lower Lough Mahon it is estimated that the contribution to the

baseline levels under the proposed scheme (future loads) will be

about 1200 total coliforms/100mi.  The contribution at this

location due to the existing scheme is estimated to be about 420

total coliforms/100ml. At Monkstown existing baseline total

coliform levels are not impacted upon by the untreated
wastewater discharges from the City.  Under the proposed’
scheme at future load conditions an increase of about 350 total -
coliforms/100ml might be eégémed at this location. :

NS
Downstream of Monkgtpyr? towards the Outer Harbour the impact
of the proposed gsheéme will have little or no effect on the
baseline total colitosm levels.
‘\OQ é‘&

The predic@ﬁoﬁfﬁture levels of total coliforms occurring in Cork
Harbourd’a%& direct result of the proposed treated wastewater
dischargewill be well within the mandatory limit of 10,000 total
coliforrs/100m! stipulated in the: EC Bathing Waters Directive.

In 5&% immediate vicinity of the proposed discharge point,
maximum levels of 3000 counts/100m! may occur at low water
conditions.  Taking into account the existing baseline levels
measured during the harbour survey it can be anticipated that the
mandatory bathing water level will not be exceeded at any
location in the harbour following implementation of the proposed

scheme.

The results of the mathematical models furthér indicate that the
sheli-fish producing waters in the North Channel will not be
adversely impacted upon by the proposed treated effluent
discharge. The maximum predicted total coliform concentration
at the entrance to the Belvelly Channel is 250 counts/100 ml
which only occurs at high water on a Spring Tide. Within the
North Channel this maximum value decreases to 200 at Weir
Island. To the east of Weir Island towards the shell-fish
producing waters, the results of the mathematical model indicate
that the proposed discharge will have no impact on background
coliform levels.
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Table of Cbntents

Industrial Wastewater Survey
Objective
Method

Results
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INDUSTRIAL WASTEWATER SURVEY

Objective

The main objective of the industrial wastewater survey was to enable a
quantitative figure for the present total industrial load, both organic and

" hydraulic, to be determined. The figures obtained were reconciled with

population and industrial development in the particular catchments.

Method

The survey comprised circulation of.detailed questionnaires requiring
information on industrial processes utilised, water consumption, historical
data on wastewater flows and composition, inventory of all chemicals
used and the extent of on-site treatment and monitoring facilities. In
addition to the questionnaires on-site flow monitoring and sampling
surveys were carried out at selected industries over their working day.

All licenced dischargers within the r &espect»ve catchment areas were

circularised and visited. N
&

Certain unlicenced discha i@@‘% were circularised to complement the
information obtained frop¥itie licenced dischargers. These dischargers
were located from busi 63\"5 directories, local knowledge, rates lists and

water consumptlonéj}%@prowded by Cork Corporatlon and Cork County

Council. KO

QO\Q%\\Q
The detailed stionnaire and the extent of parameters chosen tor the
chemical a@ﬁlysw of samples of the wastewaters had the primary
objectives® Sof identifying the presence of inhibitors to a biological
treatment system and also the level of nutrients present. A 100%
response was received from industries.

The discharges were divided into 13 categories and the major

dischargers in each catergory were surveyed. Flow proportional
composite samples were taken from all the companies.

Results

The results of the industrial wastewater survey are given in the following
tables in terms of:

- The total load for the entire scheme (Table 2.1).

- Loading for each catchment area (Table 2.2).

- Loading for each category {Table 2.3)
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TABLE 2.1

CORK MAIN DRAINAGE SCHEME

INDUSTRIAL WASTEWATER SURVEY

OVERALL TOTAL - INDUSTRIAL LOAD - FOR SCHEME

WASTEWATER FLOW
BOD
CcOoD
SS
TOTALP
ORTHOP
KJEL N
F.O.G.
T.H.M.
SURFACTANTS
AMMONIA
LEAD
ZINC
CADMIUM
CHROMIUM

NITRATES <
COPPER Q-¢
ALUMINIUM;®
NICK
ARSENIC
ANTIMONY
SOLVENT
TRICHLOROETHYLENE
SULPHATE
PHENOL
CYANIDE
CHLORIDE
PYRADINE
DIEMETYLSULPHATE
ORGANIC SOLVENT
ORGANOHALOGEN
- BROMIDE
SODIUM BROMIDE
BIOSULPHATE
HYDROCARBON OIL-
CHLORIDE RESIDUAL

MERCURY N
SILVER S

m3/d
kg/d
ka/d
kg/d
kg/d
kg/d
kg/d
kg/d
kg/d
kg/d
kg/d
kg/d

kaids”

g

kg/d
kg/d

kg/d
kg/d
kg/d
kg/d
kg/d
kg/d
ka/d
kg/d
kg/d
ka/d
kg/d
kg/d
kg/d

3\
\\S\QJ

K3

11699.
6968.
12886.
3882.
111.
27.
379.
353.

-
.\],

N
o
OCoooo0ooOoOO0OOCOO

o
@

(O3]
n

N
.. "'y N -
NN
CWOIPOOOOND

1775.

[0)]
°o®

50.
260.
26.

Socoooo

. 00002
. 00002
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WASTEWATER FLOW ma/d

F.O.G.
THM. -
SURFACTANTS
AMMONIA
LEAD
ZINC
CADMIUM
CHROMIUM
MERCURY
SILVER
NITRATES
COPPER
ALUMINIUM
NICKEL
ARSENIC
ANTIMONY
PHENOL
SOLVENT
TRICHLOROETHYLENE
SULPHATE
CYANIDE
CHLORIDE
PYRADINE
DIEMETYLSULPHATE
ORGANIC SOLVENT
ORGANOHALOGEN
BROMIDE
SODIUM BROMIDE
BIOSULPHATE
HYDROCARBON OIL
CHLORIDE RESIDUAL

ko/d
kg/d
kg/d
ka/d
kg/d
kg/d
kg/d
kg/d
kg/d
kg/d
ka/d
kg/d
ka/d
kg/d
kg/d
kg/d
kg/d
kg/d
ka/d

kg/d

TABLE 2.3

CORK MAIN DRAINAGE SCHEME

INDUSTRIAL WASTEWATER SURVEY
INDUSTRIAL LOADS - CATEGORY TOTALS

1002.59 18.57
417,77 1.65
9.664 0.424
&, 2.808 0.202
74, 44.89 3.538
81,51 0.318
0.6
.
7.
758715, -
amw, .\0@
OQ ),
&
%,
Oo«\@o 3
N,
O%Q}\‘
,\,\0

()

33.98
67.41
2578
0.83
0.189
6.19
8.09

0.79

98.74
6.66
44.46
7.7
0.01
0.002

0.94
0.76002

0.05
0.043
0.04
0.00012
0.011
0.00002
0.091
0.006
0.03
0.08
0.00002
0.00002
0.00002
0.0007

142.2
42.65
97.9
25.64
3.4
0.29
9.56
6.76
0.267
24
2.15
0.012
0.2006

0.04

0.002
0.012
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APPENDIX 3

STORMWATER OVERFLOW ASSESSMENT
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iMPAQTS OF STORM OVERFLOW DISCHARGES

- Basis for Quantification

The continued discharge of storm generated waste water is essential so
as to prevent potentially large storm flows entering the main interceptor
network and ultimately from being carried to the proposed treatment
facility. Since 1965, 36 storm overflow chambers have been
constructed and are currently in operation within the existing collection

system.

The impacts associated with the continued discharge from the existing
storm overflows to the River Lee have been quantified with the aid of
individual 1-dimensional mathematical models of the North and South
channels of the River Lee. The mg;dels were successfully utilised to
model the response of the Channegs%nd to generate the required output
data. 3 gO\
0(\ '\{é\
<O
Input data for the 1-din&éi§r‘onal river models was generated using a
separate computer b@@\qﬁ simulation of the existing collection system
and storm overﬂov@i@The in-house Mouse computer programme for
Urban Sewer Mogdgliing was utilised to model the simultaneous operation
of all the stormo?ogiérﬂows within the City catchment. For a series of 4
design rainfall g¢vents storm overflow discharge data was processed and
transferred{@‘?rectly as input data for running the river models.
C}O

. Development and Application of the Mouse Model

Development of the sewer network or Mouse Model involved the input
of extensive information relating to the catchments, pipelines, storm
overflow structures, rain data, wastewater data, hydrological data and
hydraulic data associated with the existing network. All input pertaining
to the pipelines, interceptor sewers and storm overflow structures was
obtained from the ‘as constructed' drawings of the existing Cork Main
Drainage Scheme. Information regarding individual subcatchments and
impermeable areas, population equivalents and wastewater loading and
all hydrological and hydraulic data was derived from Appendix F of the
1965 Preliminary Report.

The basis for running the Mouse Model is the application of a single
rainfall event or series of rainfall events to the predefined catchment and
pipe network. Forthe purpose of the present investigation, 4 individual
rainfall events were applied to the City sewer network model. The 4
storm events which were considered can be defined as follows:

23R
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Storm 1 10 week return period, 30 minutes duraiion
Storm 2 10 week return period, 60 minutes duration
- 8torm 83 1 year return period, 60 minutes duration
Storm 4 1 year return period, 30 minutes duration

Each of the above events is represented as a synthetic rain profile which
has been developed by applying the methods outlined in the Flood
Studies Report. The rain profiles associated with each storm are site-
specific for Cork and are based on a number of constant data values

read from meteorological maps.

The storm durations and return periods have been selected such that the
impact associated with relatively frequent short storms which result in
high concentrations and low discharge volumes, can be compared with
infrequent longer storms which cause higher discharge volumes at lower
concentrations. éo&'
S
For each event the respons gﬁﬁe sewer network and in particuiar the
response of the 36 stormé@}eﬁﬂow structures therein was analysed.
S
The foul wastewaters Ws associated with each storm overflow were
included as a consgtant‘dry weather flow at the location of each chamber,
The quantity ogé\{\ﬂ@wed from each chamber under storm conditions
therefore has <é@@ertain foul’ wastewater content. the Mouse Model
quantifies the fotal load of individual pollutant constituents discharged at
each chargbée\r for each storm event. In the present investigation the

‘constituets BOD and total coliforms were identified as the key

parameters for assessing the impact on the receiving waters and are
therefore the parameters quantified in the application of the Mouse

Model.

Output from the Mouse Model of the City sewer network was in the
following format: -

- Duration of discharge from each storm overflow for each rainfall
event.

- Total quantity (volume) of wastewater discharged from each
storm overflow for each rainfall event.

- Total quantity (number) of total coliforms discharged from each
storm overflow for each rainfall event.

- Location of point of entry to River Lee for each stormwater
discharge.

236
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This data was then used as direct input to the 1-dimensional river
models to assess the response of the channels to multiple storm

overflow discharges.

Development and Application_of the River Models

The North and South Channels of the River Lee have been modelled
separately over a distance of 3,750m from the Water Works Weir to the

point of confluence at the Custom House.

In order to interpret the impact of the large number of overflows, they
have been grouped into 5 discharges on the North Channel and 4
discharges on the South Channel by combining overflows within 100m
of each other. Figure 3.1 shows the groups of storm overflows {abelled
N1 to N5 on the North Channe| and S1 to S4 on the South Channel.

In applying the Model to the predefup\éd input data it is assumed that the
length of channel which is |m qe% upon by each storm overflow group
is so short that a constant ¢ross-sectional area, tidal exclusion and
dispersion coefficient m used in each case. The duration of each
storm is also ignored @) @%ncentratmg each input as an-instantaneous
or splke d:schargeg:aldhe beginning of each storm.

Since the CfOSS(-OQg%Qf)lond area of the channels at the points of discharge
varies over thg&?dal cycle, an average value corresponding to half tide
has been applied at each location. Furthermore it is assumed that all
inputs arectixed mstantaneously across each section at each discharge

point.

Base flow in the river has been taken as Sm®/sec which corresponds to
low flow at the Water Works Weir. Division of this flow between the two
channels as determined by the initial cross-sectional areas results in a
flow of 4m® /sec down the North Chanrel and 1m%sec down the South

Channel.

In modelling the dispersion and decay of the pollutants associated with
the storm overflow discharges, a T,, value of 8 hours has been taken for
the total coliforms and a decay rate of 0.2 per day for BOD. These
values are consistent with those used in the Mathematical Modelling of
water quality in the Harbour.

For each rainfall event, resultant BOD and total coliform levels are
quantified along the length of each channel at intervals after the end of
the storm. The following is an assessment of the principal results
obtained. The implications of the storm overflow discharges on the river
water quality are discussed in relation to the development of a
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programme for pollution controi.

Interpretation of River Model Results

Target Values

The EC Directive concerning Urban Wastewater Treatment does not
stipulate mandatory or guideline limits for storm overflow discharges.
The standard that is most commonly adopted in Ireland however is that
of the Technical Committees's Report on Effluent and Water Quality
Guidelines Memorandum No. 1 which states that "discharges which are
calculated to raise the BOD; of the receiving water, outside the mixing
zone, by more than 1 mg/l should be discouraged".

ﬁg The other constituent of domestic wastewater on which water quality
standards are most commonly based is pathogenic organisms in the
form of E.Coli, faecal coliforms'oer}\f%tal coliforms. The EC Directive
concerning the quality of designated bathing waters for example
stipulates a mandatory 95 Cp\é{éﬁntile level of 10,000 total coliforms per
100 ml and a guideline 95 reentile level of 500 total coliforms per 100
- ml. The immediate regeiving waters of the River Lee are not at present
identified as desi ed bathing waters. = The mandatory limits for
coliform concen! tidns specified in the Bathing Waters Directive
however, cand® taken as a guide to the standard of water quality which
could realisticgl@ be achieved under the proposed scheme and as such

should be used as target values.
oigase g

The development of a programme for pollution limitation due to storm
overflow discharges is therefore based on limiting increases of BOD and
G total coliforms as much as possible to the target values outlined above.
Realistically it may not be possible to restrict storm discharges such that
the desired levels are never exceeded. Consideration must therefore
be given to the frequency of occurrence of events which cause levels to
exceed the target values and the period of time for which the target
values are exceeded.

BOD Levels

Figure 3.2 shows the predicted levels of BOD in the North and South
Channels at intervals after the commencement of the 1 year 60 minute
rainstorm. It is important to note that because the total BOD ioad is
input instantaneously as a 'spike' at the start of each storm, the levels
predicted within the duration of the storm are an overestimation of the
likely impact. The maximum levels predicted at the end of the storm
duration i.e. after 30 minutes or 60 minutes are more representative of
the maximum likely BOD impacts.
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Table 3.1 is a tabulation of the maximum predicted concentrations of
BOD in the North and South Channels calculated at the end of each
storm. The peaks of BOD occurring along the length of each channel

- have been matched with the group of storm overflows identified as

causing the increases in concentration.

Conclusions
Analysis of the principal results yield the following conclusions:-

(@)  The storm overflow groups contributing the highest BOD load to
the river are not necessarily the groups causing the most adverse
impact. In the South Channel for example, the BOD response
to S3 exceeds 2mg/l after Storm 3. This is the maximum
response in the South Channel event though S3 is not the
maximum input. The input load at S1 is twice that at S3 yet the
increase in BOD at S1 is lesgthan 1 mg/l. This occurs because
the assimilative capacity g&ihe river at S1 is 8 times that at S3
thus mitigating the;ﬁr@ 5act of the larger load.

<»§>

(b)  Of the 4 storm @\@hts analysed, Storm 3 causes the greatest
impact on th Q@belvmg waters i.e. the storm of greater return
period ands tion.

& o

(c) N3 is the’ only storm overflow group discharging to the North
Chanag‘eqi which raises the BOD by greater than 1 mg/l.  This
ocegirs for Storms 2, 3 and 4 but not for Storm 1. The maximum
increase predicted is 1.25 mg/l occurring after Storm 3.

(d) The impact due to N3 decreases below 1 mg/l 2 hours after the
' start of the Storm, i.e. 1 hour after the end of the Storm.

() The BOD increase greater than 1 mg/l due to the N3 discharge
will extend over a length of approximately 200m of the North
Channel.

(f) The maximum impact at all other locations in the North Channel
is less than 0.5 mg/l.

(g9) S3 is the only storm overflow group discharging to the South
Channel which raises the BOD by greater than 1 mg/l. This
occurs for all 4 storms. The maximum increase predicted is 2.16
mg/l occurring after Storm 3.

(h)  The impact due to S3 decreases below 1 mg/l 4 hours after the
start of the storm i.e. 3 hours after the end of the storm.
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(i) The BOD increase greater than 1 mg/l due to the S3 discharge
will extend over a length of approximately 400m of the South

Channel.

Total Coliform Levels

Figure 3.3 shows the predicted levels of total coliforms in the North and
South Channels at intervals after the commencement of the 1 year 60
minute rain storm. Again, the total input loads have been applied as a
'spike' at the start of each storm thus resulting in an overestimate of the
likely impacts during the early part of the storms. The maximum levels
predicted at the end of each storm can be considered more
representative of the maximum likely total coliform impacts.

Table 3.2 is a tabulation of the maximum predicted concentrations of
total coliforms in the North and Sou Channels at the end .of each
storm. Again the peak concentr ns occurring along the tength of
each Channel have been mathé% with the group of storm overﬂows
identified as causing the i :

of?@\
Analysis of the pnnmg@ﬁ@sults for total collforms yields the following
conclusions:- é}\ &
&
KO

(a) Of the 40‘ Qfm events analysed, Storm 4 causes the greatest
mcreasg% total coliform levels in the receiving water.

(b) Th@b%torm overflow group N3 discharging to the North Channel
raised the total coliform concentration in the immediate receiving
waters to a level in excess of the EC Bathing Waters mandatory
fevel of 10,000 TC/100mi for ali 4 storms. The maximum
increase predicted is 40,000 tc/100ml occurring after storm 4.

(c) The dispersion and decay of the total coliforms proceeds quite
rapidly upon mixing with the receiving waters. For all storm
evenis the impact due to N3 should decrease below 10,000
TC/100ml within 1 hour of the end of the storm.

(d) The total coliform increases greater than 10,000 TC/100 mi due
to the N3 discharge will extend over a length of approximately
300m of the North Channel.

(e) Both the N2 and N5 discharges resuit is total coliform levels
slightly in excess of the mandatory Bathing Waters limit for one
of the 4 storms only. These levels exist for only a very short
period of time and over a short section of the Channel. Both the
N2 and N5 storm overflow groups therefore are not deemed to be
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critical in terms of bacteriological releases to the North Channel.

() Both the S1 and S3 storm overflow groups discharging to the
South Channel raise the total coliform concentration of the
immediate receiving waters by more than 10,000 TC/100 ml.
This occurs for all 4 storms . The maximum increases predicted
are 60,000 TC/100 ml due to S3 and 22,000 TC/100 mi due to

S1.

(g) The impact due to the combined S3 and S1 discharges
decreases below 10,000 TC/100 ml within 1 hour of the end of

the storm.

(h)  The total coliform increases greater than 10,000 TC/100 mi due
to the S3 and S1 discharges will extend over lengths of
approximately 500m and 200m respectlvely in the South Channel.

» &
Programme for Pollution ontrg

Analysis of the results 0 (Wé\r model has identified 3 storm overflow
groups whose dischar 6539’ fause significant impacts on the receiving
waters under storm S (ﬁlons Table 3.3 ranks the 3 groups in the
order of magnitudg” of their impacts and lists the maximum likely
increases in BOOQQ%@ total coliforms in the immediate receiving waters.
3 A\
An assessme\m of all the storm overflows within each of the 3 storm
overflow gr@fps reveals that 1 overflow in particular is responsible for
the majorﬁty of the discharged pollutant load in each case. The largest
contributing storm overflow associated with each group is identified in

Table 3.3 ) ‘
Storm Overflow Max. BOD Increase Max. Total Coliform Critical Storm
Group (mgh) Increase (Counts/100 | Overflow in Group
‘ . mi)
S3 2.16 60,000 No.46 Bishop Street
N3 1.25 40,000 No.5 Rock Cottages
" St | 0.76 22,000 No.38 Southem Rd.

Table 3.3 Ranked Storm Overflow Groups.
From the preceding investigations it can be concluded that a programme

of pollution control for the existing storm overflows in the city catchment
must be based on limiting the discharges from the 3 critical overflows
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located at Bishop Street, Rock Cottages and Southern Road.

To aid in the development of a control programme, a more detailed

- analysis of the 3 individual storm overflows has been carried out using

the Mouse Computer simulation. The Samba model which is a sub
programme of Mouse has been used to generate extensive statistical
information on the operational characteristics of the 3 overflows.

The implementation of the Samba model requires the application of
historical rainfall data to the combined sewer network model. Based on
the flows generated by the combination of recorded rainfall events and
the established foul dry weather flows, statistical output on the discharge
characteristics of the storm overflows can be obtained.

For the purpose of the Cork Main Drainage Scheme, 15 years (1975 -
1989) of hourly rainfall data recordeg?,at Cork Airport was obtained from
the Meteorological Office. 1 hour rainfall data however proved
insufficiently precise for the ope dtion of the Samba model. Toimprove
the precision therefore th@iﬁ%our!y data was disaggregated into 5
minute intervals usin o%@é‘fechnique developed by the Wallingford
Research Centre. F(\r@(@&i\he resultant data base, the 1,006 events with
a rainfall greater tg‘;ﬁk@mm were selected for application in the Samba
model. Rt
<<Q\Q{\Q)

Output from éh% Samba model was obtained in the form of statistical
variations‘{\gﬁd distributions of the following parameters

OO
- Number of overflow occurrences
- Duration of overflow
- Discharged mass of BOD
- Discharged quantity of total coliforms.

For each of these parameters the chronological variation per year over
a 15 year period has been developed for the 3 storm overflows being

examined. ‘

Figure 3.4 shows the variations of the total number of overflows per
year, the total duration of overflow per year, the total mass of BOD
discharged per year and the total number of total coliforms discharged
per year for storm overflow No. 5 at Rock Cottages. Figures 3.5 and
3.6 are the corresponding yearly variations for the storm overflows at
Southern Road and Bishop Street respectively.

. As outlined earlier it will not, in practice, be possible to limit the

discharges from the 3 critical storm overflow to the extent that the
resultant increases in BOD and total coliforms in the receiving waters
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AR QUALITY DISPERSION MODELLING
AIR QUALITY IMPACT OF PROPOSED URBAN WASTEWATER

" TREATMENT PLANT. LOCATED AT CARRIGRENAN SITE, _

General

The assessment for odour potential due to air emissions from the
proposed urban wastewater treatment plant at Carrigrenan, Little Island
for the treatment of wastewater from the Cork Main Drainage Scheme
was carried out by examining local climatological characteristics, plant
design and air dispersion modelling estimates. The proposed facility will
treat all domestic, commercial and industrial wastewater from the
catchment area which currently d|scharges directly into the river and

~Cork Harbour,

m_tr_o_@LtLo_n f&

&
Odours normally associatedﬁﬁﬁ wastewater treatment plants are highly
pungent and may be i ied at very low air concentrations. For

-example hydrogen suWe with the characteristic smell of rotten eggs

has an odour detecti imit of the order of about 0.2 pg/m®. The public
perception of tres\tf&z&t plants is based in most cases on problems of old
treatment plam‘sQw(?\ere the operatlonal procedures are inadequate to
prevent anaegébic conditions occufring that can create an odour
nuisance ordvhere de-sludging activities are carried out in open tanks.

Many de\cﬁopments such as containment of sludge in enclosed sludge
digesters, monitoring of effluent flows through the works, prevention of
clogg@ing of channels or sludge chambers and regular maintenance of
grit traps and screens have greatly helped to reduce odour nuisance.

The rate of emissions of potentially odorous inorganic and organic
compounds from wastewater treatment tanks depend on the volatility of
the compounds and the evaporation rate from the tank. The latter is a
function of the wind speed, air temperature and turbulence of the liquid.
The rate 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 significantly affect the efficiency of the plant.
itis virtually impossible to ensure that odours are never detected beyond
the boundary fence of a treatment plant. This is because of the nature
of the material being handied. The aim however, is to prevent an odour
nuisance occurring on a regular basis. This requires good plant
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STORM OVERFLOW NO,46 AT BISHOP ST,
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never exceed the target values of 1 mgA and 10,000 TC/100 ml
respectively. The statistical information derived for the 3 overflows

- using the Samba model however may now be used to determine

measures to ensure the non exceedance of acceptable limits on the
number of overflow occurrences per year, the duration of overflows per
year, the discharge mass of BOD per year and the discharge quantity
of total coliforms per year in compliance with the strategy outlined in the
EC Directive.

The limitation of pollution due to discharges from the 3 storm overflows
will necessitate alterations to be carried out to the weirs and throttle
pipes in each chamber. This action will result in a larger proportion of
the total load arriving at each chamber being retained in the system and
a smaller proportion being discharged, thus reducing the impact on the
receiving waters. An alternative to_modifying the existing weirs and
throttle pipes would be the install%ﬁn of the "Hydro-brake" system in
each chamber. The "Hydro-brake” system can be installed in existing
chambers to replace the th@\fﬂé‘ ipe and overflow weir as the means of
flow separation. The ma'@%ﬁ\?{antage associated with the "Hydro-brake"
system is that the risk@ﬁﬁ%ckage is considerably lower than that for the
conventional throﬁés;;ébe system. Furthermore, the fact that the units
can be installed\gﬁw isting chambers means that capital costs can be
minimised. (& ¢® | :
SR
&&6\

&
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