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Re: S4 discharge application by Kerry Foods, Coolatin, Shillelagh to waters at Shillelagh,
Co. Wicklow Ref: P0804-01

Dear Ms Oglesby

With reference to the above application we note that the applicant proposes
discharging treated effluent to the Derry River. The Slaney River and its tributarics are
salmonid waters with good populations of salmon, brown rout and sea trout. The River
Slaney is a designated River under the European Cg@g@ﬁnities ( Quality of Salmonid Waters )
Regulations 1978, the entire main channel River gnd many tributaries ( including the Derry
River ) are candidate Special Area for Conseg&oql’ (SAC) under the European Habitats
Directive. The Slaney River catchment suRpS several species listed in Annex Il of the
Directive including Salmon, River Lampseys Brook Lamprey, Sea Lamprey, Fresh water
Pear] Mussel and Otter. This watercoursgtis part of the South Eastern River Basin District
Management System, a project in ort of the catchment based national strategy to
implement the Water Framework Rirective. One of the objectives of the WFD is to achieve
Good Ecological Status on all waters by 2015.
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The Derry River is the most important salmon spawning / nursery tributary of the
Slaney system with a redd count of over 260 in the Winter of 2005-2006 ( both upstream and
downstream of Shillelagh ). The Derry River also holds populations of Margaritifera
margaritifera ( downstream of this discharge ), fresh water pearl mussel but these populations
are in serious decline as this species requires at least Q5 status for reproduction to occur. It is
our understanding that under the Water Framework Directive, in waters with populations of
Freshwater Pearl Mussel which are in decline or not reproducing, Good Ecological Status will
entail conditions in which these populations of Freshwater Pear! Mussels can successfully
reproduce. The NPWS state that a minimum QS5 status will be required in such waters and
are recommending median ortho-P concs of 0.605mg/l for such waters. Please note that none
of the seven sites on the Derry River surveyed by the EPA in the Interim Report on the
Biological Survey of River Quality 2004 achieved the Q5 status as required under the Water
Framework Directive, while the Q value reported for the Derry River at Shillelagh Bridge was
Q34 ( slightly polluted ).

It is our understanding that a Q5 value biological rating will be required on the Derry
River through the Shillelagh area, under the Water framework Directive because of the

presence of Margaritifera margaritifera downstream.
The Eastern Regional

!

The Board have serious concerns with regard to the assimilative capaci
River for effluent from this site. We note that in the IPPC Licence Applicatio



the applicant uses the figure of 300litres/sec for both the Dry weather flow and the 95
percentile flow at the proposed discharge goint. From the EPA’s website, the Derry River at
Tinahely ( with a catchment area of 32km* ) has a DWF of 25l/sec and a 95 percentile flow of
45V/sec, while downstream at Clonegal ( with a catchment arca of 233km’ ) has a DWF of
2801/sec and a 95 percentile flow of 580)/sec. We estimate the catchment area of the Derry
River at the proposed discharge point to be approx. 122km’ and are concerned that figure of
3001/sec may overestimate the Dry Weather Flow and the 95 percentile flow for the receiving
water. The Board request that flow measurements / correlations of flows in the Derry River at
the proposed discharge point be carried out to allow for the calculation of reliable low / 95
percentile flows for the Derry River at this location.

The Board have reviewed the biological water quality assessment of the proposed
receiving water in which the site a short distance upstream of the proposed discharge was
reported to be slightly polluted with a Q34 rating. The Board have carried out assimilative
capacity calculations with regard to the effect of this discharge upon the receiving water using
the 95 percentile low flow figure of 300V/sec ( a figure which we believe may overestimate
the true figure ) and assuming an ortho — P concentration of 0.03mg/L in the receiving water
( relates to Q3-4 as per EPA Report Biological Survey of River Quality 2004 ) , a discharge
rate of 7.5L/sec and an ortho-P conc. of 0.75mg/L in the discharge ( assuming that 75% of
the total P figure is in the ortho-P form ). The ortho-P conc. in the receiving water rose to
0.047mg/L ortho-P which represents a 58.5% increase in ortho-P concentrations in the
recewmg water, this figure represents a significant increase m@ackground ortho-P levels and
is likey to lead to a significant deterioration in the BlOlOg] water quality of the Derry River.
Given that this watercourse has already been shown lluted the Board are concerned
that a 58.5% rise in the background ortho-P levels@%@ proposed discharge will lead to a
further deterioration in the receiving water g gnd is environmentally unsustainable.

o

Given the lack of assimilative caj &@}m the receiving waters for phosphorous and
the requirement for Good Ecological S at this location Q5 because of the presence of
Margaritifera margaritifera downsg\e{&@ the Board ask that a stricter effluent quality
standard for Phosphorous be set. QQQQ*
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The Board has conce &egarding the sustainability of the discharge from this
development because of the dack of assimilative capacity in the Receiving water ( slightly
polluted conditions recorded in the Derry River upstream of the proposed discharge point. It
should also be noted that Shillelagh WWTP discharges to the Derry River between the
proposed discharge point and the EPA Q sampling station. It is essential that adequate
assimilative capacity exists in the receiving watercourse for the effluent from this
development and that the sustainability of this discharge is addressed with special reference to
the requirements of Good Ecological Status ( minimum Q5 ) under the Water Framework
Directive & Phosphorous Regulations at 95 percentile flow rates.

urs faithfully
! / Z el
SEE N By

Pat Doherty
Acting Chief Executive Officer
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NATURA 2000CODE: 1029

<<°'\\§\\g
TYPE OF WATER DEPENDENQCY: It is'me
some instances may have a gi'oundwater influence. There is also a high drainage

density. o &

\ieontrol the movement of the foot. They are filter feeders
associated with Salmonid waters but they require higher water quality than Salomids.
Under normal coné?%ﬁns, pearl mussels are buried by up to two-thirds of their length
. . & . . : g
with the siphons exposed to the flowing water above the riverbed. Occasionally, trails
can be seen on sandy riverbeds suggesting that mussels can move up to two metres
along the riverbed in a relatively short space of time. They have a complex life cycle
and can live for up to 100-120 years with the oldest record at approximately 140 years
in Irish waters. They are usually dependent on a fish host in particular those younger
juveniles of 1-2 years as older fish hosts begin to build up immunity to the

‘Margaritifera. In Ireland, native salmon (Salmo salar) and trout (Salmo trutta) are

used. The fish provides the essential step in the mussel’ life cycle and adult mussels
are an indicator of good clean water. Each mussel can filter up to 50 litres of water per

day.
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3.11 Margaritifera margaritifera (Freshwater Pearl Mussel) &



Reference condition: Margaritifera margaritifera is found in pristine, well-
oxygenated rivers which flow over non-calcareous rock. In contrast the rare form
Margaritifera margaritifera durrovensis, which is unique to Ireland, is found in
calcareous hard water areas.

These waters have little calcium and are very low in nutrients. It must have extremely
oligotrophic conditions with preferable a QS5 value for its river status or a GQS value
of A in the case of Northern Ireland. The QS and A values used by the EPA & EHS
respectively are the highest categories used by these authorities however in the case of
Margaritifera a higher standard than this is required if a Q6 existed than it would
favour it. The Owenkillew River in NI has a GQS value of A but the populations here
are not showing signs of recruitment. This would indicate a higher than pristine value
may be required to sustain a recruiting population. The nature of its habitat means that
the pearl mussel grows slowly, taking many years to build up its layers of shell. The
substrate of the river bed is also of great importance, and determines in which areas
within a river the pear]l mussels can survive. Clean gravel and sand are essential to a
healthy population. A certain amount of boulders may also be required where the
adults can hide around. Oxygen has to move frecl§“to‘the juvenile mussels, which are
still buried. If this substrate becomes clogged h silt, oxygen can no longer reach
juveniles and can die (Buddensiek et al, 19 umulates on the riverbed, or
the bed becomes coated in filamentous algae, n will survive and adults can
become stressed, clam their shells shut, and begin e away and die. (Moorkens,
1996). As mussel status deteriorates, they may bec sociated with shaded areas
of river under trees (Gittings et al., 1998), but 4t Vé\ry %grs they are found in
high numbers in open, unshaded area (Moo kﬁi& 1996). Ultimately they require Ultra
Oligo-trophic rivers that are not subject tos%u@‘? nutnents or siltation.

O

_ &é; N
TYPE OF MOR;’KOLOG AQE VQJLNERABILITY Any physical change to the
river will have ﬁ%&g‘nnpact tﬁe species. It is a very sedidentary species, any bed
or bank disturbance ement could have a huge impact. Similarly
drainage, channelisation, g and widening all can have a negative
impact. Margaritifera tend 'ck close to the river banks therefore any erosion of
the bank will lead to mortality ‘%g»w caving in of the bank structure. In recent years
there has been many changes in gatchment management which has lead to a quicker
run-off from the landscape this together with afforestation, clear felling, mining and
quarrying has led to a variety of sediment loading or sediment release which has a hug
impact on Margaritifera. (A. O’Connor — pers.comm.) All three rivers in Northern
Ireland which have Margaritifera present have quarrying near the head water and in
particular the tributaries. Pollution instances from this activity can lead to mortality.
In Swanlinbar mortalities were documented where a pollution incident occurred. Last
year a pollution instance in the Ballinderry River also occurred but as yet we are
unclear as to the consequences. (Tony Waterman- pers. comm.)

TYPE OF CHEMICAL VULNERABILITY: Margaritifera is extremely sensitive
to chemical changes and extremely vulnerable in all sites found in the NS Share area.
The main problem is eutrophication which can lead to them been covered in
filamentous algae growth. The Pearl mussel is most vulnerable to human influence at
the stage where they leave the host fish and establish in the sediment. This stage will
die out completely even if there is even a slight degree of pollution present. The
juveniles are also far less tolerant than the adults, and persistent intermediate levels of
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eutrophication could prevent long term recruitment, resulting in aged stocks. The
level of sediment in the river bed can also affect juvenile growth where low levels
may lead to a higher mortality rate in juveniles. The crucial parameters are BOD,
calcium and phosphate levels in the water. (Bauer 1988) Most molluscs are affected
by toxicity; there is evidence that sheep dip can have an immediate effect on
Margaritifera. Depending on the time of year, length and severity of the pollution
incidence or run-off from sheep dip it may only be a stress situation where there is
oxygen depletion or it may lead to toxic death. There is evidence where the mussel
has been found in situ as if filtering but it is actually dead. If suspended solids are
found in the water column adults can close up and die. (Evelyn Moorkens- pers.
comm.)

DETAILED DESCRIPTION OF ECOLOGICAL REQ

a) Floristic composition/species characteristics

summer (June to July), the males shed sperm into the water, and it is 11
females. The fertilised eggs develop in a pouch on the gills for several we
released from July to September as tiny larvae, meas ng 60-70mm (0.6-0.7 mm),
known as glochidia. These resemble. tiny mussels but their shells are held apart until
they encounter a suitable host, wheg th snap sﬁ\ut on to the host’s gill filaments
(Young & Williams 1984).

b) Distribution within NS Share areg '
There has been a considerable decli emes distribution and numbers throughout
the NS Share area. Where once@? ?’ were"”z»found throughout the Foyle system and
stretching right up to the North EaSt it is now‘conﬁned to 3 rivers in Northern Ireland.

SAC’s or Maygaritifera within the NS Share.

SAC Site Code Rivers (including River Systems designated
: tributaries) contammg for Margaritifera
Margaritifera
IE0000197 ass Road Owenea Owenea
1E002047 rmagore Bog & Owencarrow Owencarrow
Glen: agh National Park SAC
IE0002176 Leannan River SAC Leannan Leannan
IE0002047 Cloghernagore Bog & Glaskeelan Glaskeelan
Glenveagh national Park SAC
IE0000163 Lough Eske & Ardnamona Eske Eske
Wood SAC '
IE0000140 Fawnboy Bog/Lough Nacung | Clady Clady
SAC
UK 0030233 Owenkillew River Owenkillew
UKO0030116 Cladagh (Swanlinbar) River Cladagh (Swanlinbar) River
UK0030296 Upper Ballinderry River Upper Balinderry
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Table 1. Recent Population estimates for important mussel rivers in Northern

Ireland (densities range from <1m-2 to 40m-2).

River County Minimum recent
population estimates

Swanlinbar river Co. Fermanagh 3.500

Owenkillew river Co. Tyrone 10.000

Ballinderry river Co. Tyrone <1000

Other rivers <1000

¢) Landscape situation and topography

1 with stability and a
he*less steep portion
s not been a natural
agement. They favour

1d affect mussel
"- Purser (1985)
demonstrated that an intermediate gradient range of 0.8-3 m km ' w: referred. In
in the mid-
lower stretches characterised by the raunculus river typeséghey are associated with the
trophic status of this river type. Upstream ofa populat{@n is as important as where the
population is found downstream.

The landscape situation can be very variable. It is more conce
natural flow, structure, temperature etc. Generally it is fou
of the river where it is short and spatty. This how

progression it is due to changes in catchment practicesgn:
mostly Western nvers and any mountaln streams The'g adien

d) Substratum

The characteristics of riverbed substrata a z
mussel populations. The typical sul ite ‘preference s small sand patches stabilised
amongst large stones or bouldeﬁ?@ﬁ ast ing streams and rivers. Such boulder-
sheltered mussel beds may be cgﬁ?cal for recy
rocks, cobbles and sand are important
t sections, providing a well-oxygenated silt-free environment.
ociated with such riffles, and require fine sediment within
Its and juveniles should be found together in the same area.

Not applicable*
f) Water regime: S%Eimal

Optimum depth and ve1001ty in Scottish nvers were found by Hastie et al. (2000a) to

be 0.3-0.4 m deep and 0.25-0.75 m s'.No absolute figures are available for a

minimum suitable flow velocity. Until such factors have been quantified by further

research, a precautionary approach should be followed. (Skinner et al, 2003). These

are typical values, but it must be remembered that these will vary depending on area,

presence or absence of boulders, riffles together with the degree of naturalness. It -
must be noted that these figures are in relation to the adults only and no figures are

available for the juveniles however once the juvenile is within the sediment it may not

have as much of a significance. Again the degree of naturalness is the most important

factor.
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g) Water regime: Sub-optimal or damaging

Slight hydrological changes may result in serious degradation of habitat due to the

very specific sediment requirements of juveniles (Bauer 1988, Buddensiek et al.

1993). They do not like very dry conditions. Where the velocity is altered as is the

case where trees are felled, there is no water take up, drains flood leading to flash

floods and an increased velocity. In this higher velocity they can’t cope due to

transportation to unsuitable areas which may be exposed, badly managed or unstable.

All large scale installations of hydro schemes or dams should be avoided on
Margaritifera rivers as they may lead to flash floods and an increased velocity.

h) Nutrients & Hydrochemistry:
(i) Soil pH
Not applicable

(ii) Water pH

pH of 7.5 or less according to Bauer (1988)
the natural conditions. A base line should h;
order to see what the natural conditions were.

(iii) Water conductivity
An overall low conductivity is best. Bauer ha%ﬁ;@ed .us/cm in his 1988 report
while Oliver has a value of <100 ps/cm 1 Oﬁ@ 2000 report.“According to the Life
report on the ecology of the Freshwater@e‘g:ﬁ Mussel conductivity must not exceed
100 pS cm™ although higher values @gf &20 pS cm™ may be natural on limestone-

influenced stretche O
0\ '\\
QOQ

(iv) Substrate fertili
Not applicable

i) Management strategy
Eliminate all nutrient losse return to pristine conditions. Catchment level
management is needed which address forestry, farming, mining, quarrying and all
agriculture, sewage treatment and afforestation. Interim guidelines for forestry are
needed in the ROI and more stringent ones are needed in NI to help them along before
the Water Framework Directive Program of Measures. Farming and septic tank
pressures also need to be addressed in relation to Margaritifera. These rivers need to
be returned to a “no tolerance” or outside input of nutrients or siltation. They cannot
be managed based on values for pollution 1n01dences they need no input what so ever.
j) Vulnerability '
It is extremely vulnerable to siltation & eutrophlcatlon with the major cause of decline
being deterioration of water quality. Any changes to phosphate, nitrate and
conductivity are likely will have a significant negative effect on the population. At its
worst now none of the sites are in favourable conservation status. There are only 6 or
7 sites which have juveniles ,<15 years old, present in the ROI sites, while in NI
there is a minimum to very little numbers. It is an aging population which is
susceptible to illegal pearl fishing, cattle poaching of the river banks together with any
other direct damage from farming, quarrying, forestry and mining.

EPA Export 25-07-2013:20:35:07



k) Restorability
There have been many attempts to restore population with one in the process in
Ballinderry. Its aim is to establish a simple extensive large-scale culture facility. The

objective of this programme is as follows:

To mimic a stretch of River under experimental conditions

To infect juvenile fish with glochidial M. margaritifera

To release infected fish into experimental system

To monitor: glochidial growth and survival on salmonids settlement and
growth of juvenile M.margaritifera

Another successful attempt is in Germany where numbers ©f Margaritifera had
dropped to 1700 at the time that restoration measures Were complete. Adequate
recruitment may be indicated by 20% of the populatlon ! less than 20 years old
together with 10% needed less than 5 years of age
river to river is relatively unsuccessful, with mortaliti
years, compared to short-term survival rates of 90% from a transl Qtion exercise
within the same river system (Valovirta 1998). Life in UK Rivers<and Aberdeen
University are currently investigation techniques for captive breeding of the species as
a means of reinforcing recruitment within catchments. Thy project has y;%”ided 6 year

old mussels in 2006. v\\é\
. 6\'

1) Limitations of requirements and‘gaps:in &' edge
Currently substantial reference data 1 ;

species to survey due to the nature of the, :

dark shell. Within the NPWS there 1s@~stant1al € ee&bmc database held but a next

progressive step with these would {%\\to Sii%port into’a GIS. Within EHS they have

mapped the species to 1nd1v1d1§zﬁQ~Tevel T is insufficient knowledge on their

requirements for reproduction @&hcularly lation to juvenile survival. (Tony

Watermann — pers. comm.). &‘\
N OO

o

species from ‘the rivers, place in artificial surroundings with pristine water
conditions,¢spromote recruitment and following the achievement of Good
Ecological Status in our rivers return the populations to their original location.

Re-introduction programme would require:
Adhering to IUCN Guidelines for Re-introducing Species

e Detailed knowledge of genetic diversity of existing populations to avoid
inbreeding depression or vulnerability to environmental stochasticity

e Knowledge of best reintroduction protocol
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Web-Sites:

http://www.ukbap.org.uk/UKPlans.aspx?1D=437

http://www.english-nature.org.uk/lifeinukrivers/publications/mussel.pdf

http://www.npws.ie/en/PublicationsLiterature/IrishWildlifeManuals/

Information from the Freshwater pear]l mussel restoration workshop held in Belfast from

the 16%-17® of November 2004.

Contacts:

Dr Aine O’Connor ¢ &
NPWS, . o\}o
7 Ely Place, R
Dublin 2

Tel: 01 8882000
Fax: +353 1 88820000
E-mail: aine o'connor@environ.ie

ony Waterman
Aquatic Unit — Conservation Science
Environment and Heritage Service
5™ Floor Commonwealth House
stle Street

BT1IGU

Tel: 048 90546611
Fax:

E-mail: tony.waterman@doeni.gov.uk

Dr Evelyn Moorkens
Independent Consultant
53 Charleville Square,
Rathfarnham,

Dublin 14.

Tel: 01 4948500
E-mail: emoorkens@eircom.net

Dr Eugene Ross
Tralee IT '

Tel: 066 7127096
E-mail: eugeneross@eircom.net
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Table of Annex V WFD Water Quality and Quantity Elements for the species Margaritifera margaritifera — Freshwater Pearl
Mussel

Biological quality elements: Composition and abundance of aquatic flora

Composition and abundance of benthic

ery few are found with Maygaritifera due | Very few are found with Margaritifera
invertebrate fauna. ) s

o the asso §ate waters being ; due to the associate waters being Ultra-
Oligotrophic

y

Composition, abundance and age structure of
Fish Fauna § Q{HOW for juvenile infestation

Hydromorphological:
Hydrological regime . . Quantity & dynamics of water flow As long as its kept natural

Connection to groun i _ ‘ -onsidered to be an issue due to itsnon | Not considered to be an issue due to its
reliance on nutrients. non reliance on nutrients.
It needs a good variation in depth & width It needs a good variation in depth &

River continuity

. width

Morphological condition “No removal of boulders, gravel, cobbles or | No removal of boulders, gravel, cobbles
bedrock or bedrock
Naturalness to be retained or restored Naturalness to be retained or restored

Needs to be stable, no poaching from cattle | Needs to be stable, no poaching from
and sheep which can lead to siltation which | cattle and sheep which can lead to

has a very negative effect. , siltation which has a very negative
effect.

General Physico-chemical

requirements: A baseline Ca level of each river should <10 mg/l Ca CO; (Oliver 2000), 2 mg/l
‘Transparency, Thermal first be taken & maintained as the only Ca (Bauer 1988). _
conditions, Oxygenation input would be a once off event such as Minimum level to be applied
conditions, Salinity, Acidification . from liming.

status, Nutrient Conditions Transparency This is a very important factor as it This is a very important factor as it

measures the amount of suspended solids in | measures the amount of suspended
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the water. If insufficient transparency the
mussels will not open and fail to filter.

solids in the water. If insufficient
transparency the mussels will not open
and fail to filter.

Temperature

5-19°C

5-19°C

Dissolved oxygen

>9 mg/l (Moorkens 2000).
Minimum level to be applied

Salinity

Only estuarine salinity, no evidence of
reproduction in saline influenced
estuaries.

Electrical conductivity

<100 ps/cm (Oliver 2000), <70 ps/cm
(Bauer 1988), <200 us/cm (Moorkens
(included Durrovensis) 2000), <100
us/cm (Life Report 2000)

Minimum level to be applied

pH 6.5-7.2 (Oliver 2000) , 7.5 or less (Life
Report 2000), <7.1 - >6.3) (Moorkens
2000)
. : Minimum level to be applied
Alkalinity

Ortho-Phosphate

0.005(Moorkens Impress)
Note: Oliver & Bauers values are double

" | the EPA QS values

<0.03 mg/l (Oliver 2000), <0.03 mg/]
(Bauer, 1988), 0.005(Moorkens 2006 In
press) <0.03 mg/l (Life Report 2000)
Minimum level to be applied.

N/A

N/A

N/A

0.125 mg/l (Moorkens In press)

<1.0 mg/1 (Oliver 2000), <0.5 mg/l
(Bauer 1988), 0.125 mg/l (Moorkens In
press), 1.0 mg/l (Lifé Report 2000)
Minimum level to be applied

0.01 mg/l

0.01mg/1

The quantity is not as significant as the %
of time.

The quantity is not as significant as the
% of time.

Turbidity

45

The quantity is not as significant as the %
of time.

The quantity is not as significant as the
% of time.

Total organic carbon (TOC)

Negligible

Negligible
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)

Biochemical oxygen demand (BOD)

Juvenile mussels live interstitially, but no
monitoring of substrate oxygen levels is
currently undertak

<1.3 mg/l (Oliver 2000), 1.4 mg/l
(Bauer 1988), <3 mg/l (Moorkens 2000)
Minimum level to be applied

Chemical oxygen demand (COD)

Specific pollutants

Pollution by all priority substances identified
as being discharged into the body of water
H

Anything with Copper is highly toxic
together with Cu, Cadmium, Zinc,
Nickel

Pollution by other substances identified as
being discharged in significant quantities into

Indirect effect from Pyrethroid sheep or
any of the sheep dips on Salmonid fish.

Note: All values provided in the above table by Oliver and Bauer are a m d%em
. provided by Moorkens 2000 were maxima. Those from Mqorkeps whi\ggh?},afe i
. ‘ IS

the body of water.

YN

F

$

/mean not a minimum or maximum. Values
ress or post 2000 are medians
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