Water Quality Manggement Plan
. . o : Ironmental ProtectionAgency ‘

Received Licens|ng .

.05 JUN 2008

- for the

Initials :

Clare County Council, Galway County Council, Limerick Corporation,
- Limerick County Council, Tipperary (N.R.) County Council,

Sttt et EPR Export 26-07- 2032008




Water Quality Management Plan
| for the |

LOWER SHANNON CATCHMENT

&
é\

Prepared in accordance w1§h$ect10n 15
g,? &
of the&& &

Local Government (W@%g@olluhon) Act 1977. -
G2

. B B B B
Y
,,/

March 1990

- Clare County Council, Galway County Council, Limerick Corporation,
leerlck County Council, Tipperary (N.R.) County Council.

&
EPA Export 26-07-2013: 0042




This document is based on Volume 1 of a five volume draft report
prepared by An Foras Forbartha at the request of the local
authorities involved, The titles of the fi;r%. volumes, some of

Water Qli\. 0\?{9
Lt
X

which are referred to in this document, are'é follows:
: _ I )

. Vclume 1, Main Report SOOI
Volume 2, Summary of Wate® ggsources i
! " Volume 3, Abstractions QK@}*Discharges g
Volume 4, Beneficial {fde® and Water Quality Criteria !
Volume 5, ' ‘
i
i
|

P | |

&

CERA % P2 3e]~llawiielak ke Xalatekw iV, iy



" ACKNOWLEDGEMENTS

The assistance of the f&llowing during the investigations described in
this report is gratefully acknowledged: the individual members of the
local authorities; the Midwest Regional Development Organisation; the
Electricity Supply Board; the Office of Public Works; the Geological
Survey Office; the Industrial Development Authority; the Institute  for .

Industrial Research and Standards (now EOLAS); Bord na Mona; Bord Failte;

An Comhairle Oiliuna Talmhaiochta and An Foras Taluntais (now amalgamated
as Teagasc); the Central Statistics Office; the Departments of Agriculture,
Environment and Fisheries and Forestry (now Marine); the Shannon Regional
Fisheries Board and also various boat hire organésatlons, angling clubs
and tourism associations in the Catchment. *&

§‘ &

Maps contained in this report are béséd<§%$8rdnance Survey by perm1531on
of the Government (0,S. Ref, 3324); Q\Q&\\
. . SARFAN
S
c&\p
NS
S
R
©
&

'Cﬁ}




W
W . TABLE OF CONTENTS
' * Page No
Q List of Tables and Figures e e . e ee een (xii)
Q CHAPTER ONE  GENERAL INTRODUCTION
INTRODUCTION 1
H THE CONCEPT OF WATER
QUALITY MANAGEMENT ... = ... cee e 2
W OBJECTIVES OF THE WATER QUALITY '
MANAGEMENT PLAN 3
W METHODOLOGY ADOPTED IN PREPARING _
DRAFT PLAN 4
Q MAIN ELEMENTS OF DRAFT PLAN 5
SCOPE OF DRAFT PIAN ... 6
CHAPTER TWO  THE LOWER SHANNON CATCHMENT _' @,\o&
- &
INTRODUCTION ... ... . . .o{@;@ .. cen cee 7
| THE LOWER SHANNON ... ocg?\@\o Cee ol 7
| - RAINFALL QQ"\?&‘\} 11 -
RESOURCES S .&z’?\g@é e e e 11
. LOUGH DERG .. Qé§\§ e e 15
' HYDROGEOLOGY .. & ... P 1
_ POPULATTON TREC%@%& e Cee e e 16
AGRICULTURAL AND INDUSTRIAL
ACTIVITY e e e a7
FUTURE INDUSTRIAL DEVELOPMENT cre e e 19
ADDITIONAL DATA REQUIREMENTS cee e e 19 .
 CHAPTER THREE WATER QUALITY
INTRODUCTION ... ... 21
RIVERS AND STREAMS '
. Quality Assessment: General .o . .‘ .o 22
W Quality Assessment: Biological .. e 22
» Quality Assessment: Physicochemical ... ces 24
Lower Shannon: River/Stream . ‘ |
‘ Quality Status 25
(vii)

"EPA EXpOrt 26.07-2013:00:37:42

[



' : | .

CHAPTER FOUR

&

CHAPTER FIVE

LOUGH DERG

Introduction

« e

Water Quality Investigation

PR

Surveys of 1921-23

A.F.F. Survey - 1972 and 1974
A.F.F. Survey of 1975

PR TY

A.F.F. Survey of 1976-78 v
A.F.F. Surveys of 1982 and 1984
Nutrient Inputs:of.Lough Derg

The Trophic Statuéfof Lough Derg

BENEFICIAL USES

INTRODUCTION

WATER ABSTRACTION

FISHERIES ... ..3@
Angling ... . fee ee

. Monetary<¥%;§2 of Angling ...
‘ «
Commgﬁ s§? F1sh1ng

'Spggﬁggg-of Game Fisgh
O

PLEARURE CRUISING

<<O N

« o

REATION AND AMENITY

g§%ﬁTER POWER GENERATION . ...

AREAS OF SCIENTIFIC INTEREST

OTHER ACTIVITIES
Peat Silt .

Drainage

WATER QUALITY CRITERIA AND STANDARDS

INTRODUCT ION

. e LI L)

SPECIFIC RECOMMENDATIONS ON WATER
QUALITY STANDARDS

. o

General Comments

.. e

Dissolved Oxygeﬁ {D.0.)

Bidchemical Oxygen Demand. (B.0.D.)
Ammonia

(viii)

- s «.o

EPA Export 26-07-2013:00:37:42



P

=

E K K

O B W W e

%:3

[ S =

Oxidised Nitrogen (Nitrate and Nitrite)

'Phosphorus (Total and Orthophosphate)

Rivers . .o e .

lLakes e e e Cee
Other Parameters ... e cens e
AESTHETIC QUALITIES ... e s ..

MIXING ZONES cre e cee .

CHAPTER SIX WASTE ASSIMILATION CAPACITY IN THE LOWER

SHANNON CATCHMENT

RIVERS .;, Ceee .
General Commentsv;;. e e een
THE DETERMINATION AT WASTE ASSIMILATION:
CAPACITY v evn evn e e
ASSIMILATION CAPACITY OF IMPORTANTfmé%ATiONs

ON' RIVERS IN THE LOWER SHANNON CATCHMENT ...

\ é?
LAKES e P v ,-.g%g@- . s e s .
2N
<9~3 :
CHAPTER SEVEN WASTE LOADS AND WATE? éBSTRACTIONS
. &\
INTRODUCTION Qé Qg e .ee - .
ESTIMATED EXISTIQégWASTE LOADS - .. .

ESTIMATED FUTugE WASTE LOADS
 EXISTING WATER ABSTRACTIONS - ...

CHAPTER EIGHT EFFLUENT TREATMENT CONSIDERATIONS

INTRODUCTION ee.
RIVERS - o e

General Considerations
Discharges to Rivers
Nenagh ... .o .
Castleconnell
Killaloe -
Scarriff ..
Borrisokane
Newport

Cappamore

(ix)

Page No.

56
56
57
.58
59

60
60

.73
73~

74

78
78

91
91
92
95

96
96

%
99
99

100

100

100

101

101

102

EPA Export 26-07-2013:00:37-42

B TEEE  whea et




Caherconlish cen oee . e “en .o
Cloughjordan “en .o e .. .
- Toomevara . P een .o ...
Doon T e Teee cen ce s’
Annacotty “ee “ee | .o ‘e PN
Oola .. e v een cee
Castletroy e .o S ce N
Cappawhite |
Killimox
Poitroe 'f cee  ea oo .o »‘..t
Silvermineé . cee e eee e
Shannon Banks ... ces ces cee .es
Ballina ‘e .o .ee PN oo
LiSduff and Barnacullié Streams t.;. .1;
Ollatrim River ‘o e v SN
Mining Opeg§tion$ .o ..; .o .o
Derrai?¥§§iver eee ‘e .o . e e
Dis§§a6$‘§£o Lough Deig ‘es ‘... ..
QQﬁ%ﬁitumna O L L
NS, : A
4§Q§9 Mountshannon ‘o e cea  eme .ol
S :
Qé§$g Summary Conclusions and Recommendations on Dischai
é§§§o to Rivers and Streams in the Lower Shannon-Catchme
s LAKES
General Remarks ‘e PN oo coe e
Strategies for Phosphorus Control che e
Control of Eutrophication'in
the Lakes of the Lower Shannon
Catchmeﬁt . cee “en e . .
The Positioﬁ in Lbugh Derg - ..,. .
The Position in Poulawee Lough , e ces
Li CHAPTER NINE THE DRAFT PLAN AND ITS IMPLEMENTATION
_ : INTRODUCTION
| THE PLAN e eee aes e .o . e e
Scope'of the Plan ‘ e . .o .o
Beneficial Uses Protected by the Plan .es
. Water Quality Criteria ... .o v -

ST AR ) ): 37 42



E ]

= R

B OE OB OE E)

i B

|

Groundwaters

Water Quality Standards ...

Flow Criterion for the Application .

of Standérds

Waste Assimilation Capacity
Control of Effluents

o« o .

General Approach EE .o
Minimum Control of Effluent
Effluent Treatment
Discharge Regime

Combined Treatment
Agricultura1 Wastes

Lake Eutrophication

.. s e

Improvements Required in Existing

Conditions ... .o . e
Treatment Costs ... ... e &
Qualifications and Modlflcatlons}
S
S
CHAPTER TEN A PROGRAMME OF FURTHER A@gggN
' : &
'9 é
INTRODUCT ION ..é}§@.. - -
KO
RIVER GAUGING <><§ e e e
WASTE LOADS L.
S\
NON~POINT soggtEs OF WASTE - ... .
WATER QUALfTY DATA ...

FISH POPULATIONS

s .. e o o

RESEARCH TOPICS

SCHEDULE OF GRID REFERENCES TO THE TERMINAL POINTS
OF THE RIVERS AND STREAMS DELINEATED ON THE
PLAN MAP

REFERENCES

e v e

(x1i)

Page No.

128

130
130
131
131
131
131
132
132
133
133
© 133

134
137
138

139
139
140
141
141
142

142

145

147

EPA Export 26-07-2013:00:37:42



1,IST OF TABLES AND FIGURES

TABLES ‘ _ PAGE NO
2.1 - Estimated Ninety Five Percentile and Dry
‘ ' Weather Flows at Towns in the Lower Shannon
‘ Catchment ... oo eee eeneeeeee e 12
‘ 2.2 V Populations in the Lower Shannon :Catchment ‘e 17
2.3 Population Trends at Settlements in the Lower ,
Shannon Catchment ... “en .o cen e .un 18
3.1  Standards for 3 Parametefé of Water Quality for
"Freshwaters which are used or intended. to be
used as Salmonid and/or Cyprinid Fisheries - 26
3.2 . Rivers and Streams of the Lower Shannon

Catchment showing year of most recent biological
surveys, the length of channel in three biological
"quality classes. and the total surveyed-length.
Length-quality cla551f1cagion based on the
blologlcal surveys only é.. e . e el 27
3.3 ,; Ranges éf minimu@g%ﬁﬁ median values for D.O.,

and of maximum ngedlan values for B.0.D.,
Ammonia, Oxidi Nltrogen and Orthophosphate °
" recorded by dt ¢°Regional Water laboratories

at Kilken Géhd Castlebar on rivers and streams

in the L@%?r Shannon Catchment in the years 1979

B

to198é?$ 29 .
é , v
3.4 © Lough Derg: Summary of the morphological and
t@ébgraphical characteristics ... e ce ce 33
3.5  Lough Derg: Summary of water guality and related.

data recorded during the period January 1976 to

December 1978 in the Upper, Middle and Lower
- sections of the lake. Figures are the ranges of the

mean values recorded in each individuwal survey and

the overall means (in parentheses) for the

period .o .o N ves .o .o . oo 37

3.6 Lough Derg: Ranges and means (in parentheseés) of
values recorded on sampling dates in 1982 and 1984
for water quality parameters in the Upper (U) '
(Stations B - G) Middle (M) (Stations H - M) and
Lower (L) (Stations N - R, excluding Q) .
Sections cen e cen e e cen . 39

fjiia'

3.7 Lough Dexg Nutrient Input. Estimates of the annual
inputs of total phosphorus, orthophospate and dissolved
inorganic nitrogen for various sources in 1976, 1977 and
1978 e e P . cee e ce 4C

(xii)




N SN S W

TABLES
3.8
!H
; 3.9
"l
W 5.1
"
5.2

) )
wn
W

, .1

6

H . 6.2

ﬁi

E;; 7.1

7.2
| 8.1

- for the Lower Shannon 5& ment ...

Classification of Lake Waters on the Basis

of the Concentrations of Total Phosphorus and
Chlorophyll a2 and on Transparency (O.E.C.D.,
1982) (annual values) ... ... ...

Lough Derg: Mean concentrations of total
phosphorus, annual mean and maximum concentrations
of chlorophyll a and mean and minimum water
transparency values for 1976, 1977 and 1978.

The maximum chlorophyll concentration

recorded in the Summers of 1982 and 1984 are

.also given cee e :

Classification of Lake Waters on the Basis of
the concentrations of Total Phosphorus and
Chlorophyll a and on Transparency (O.E.C.D 1982 )
(Annual Values) e ees saa

' Water quality criteria published for the less

commonly measured pollutants of water and the

‘ corresponding water quality standards
recommended for the Lower Shannon ng% ment e

Water quallty crlterla for se%§%d§ﬁ pestlc1des
published by the U.S Env1ro £al Protection

Agency (E.P.A., 1972, 197%& 80) and

correspondlng water quaL@% standards recommended

Q
Theoretical Waste<@%§fﬁllatlon Capacity at

Locations of DlSCQg? es to Rivers in the
Lower Shannon o
669

Values predicﬁéd for thé flushing corrected
average annual inflow concentrations of total
phosphorus (_EP —] /1 +w ) corresponding to an
annual average chlorophyll a concentration
[:CEl:Tof 12 mg m™3 in 5 Irish Lakes using the
O.E.C.D relationship shown in Fig. 6.1

Estimated Waste Loads Generated and Discharged
at Population Centres in the Lower Shannon ... .

e o o s . LAY

. e .. .« e « o

... .. - . e

.

Estimated Future (2006) Generated Waste Loads at the

Main Population Centres in the Lower Shannon

Summary of Recommended Strategies for Waste
Treatment at Population Centres in the Lower
Shannon River Catchment cee e e

.« e ..

(xiii)

42

42

58

63

70

79

87

93

94

112

EPA Export 26-07-2013:00:37:42



FIGURES

MAPS INSID: BACK COVERS

Hydrometric Areas N “ee oo .o

The Lower Shannon Catchment e cen

The Lower Shannon Catchment, TIsohyetal Map .

Page No,

Lough Derg: Showing Locations of Lake and

Stream Sampling Points 1976 - 1978 ..

Regressions (solid lines) of annual average

- , - ) na
[éhl], and annual maximum [bhf1 chlorophy
concentration on the 'flushing corrected’

average annual inflow. concentration of total

phosphorus (0.E.C.D. 1982). Bfoken lines

indicate the 80 percent confidence limits

Regre551on line, with 80 per cent confidence

limits of the annual average chlorophyll a
concentration Ehi] on the flushlng

corrected annual average’ 1nflow concentration
of total phosphorus based on O.E.C.D. equation

given in the text. Regngéglon points are
shown for the data saﬁ% for Lough Dexg,

Lough Ennell, Lougﬁ,ﬁ%y and Lough Muckno

. é? o

& \
R

UOQ"
Qéi§
o SIS
Approximate Depiction of Official‘Map
S
Sa%ﬁ%nld and Coarse Angling Waters and

S@awnlng Areas

8

. 9

v 13

.. 36
11 a

een : 84

. 85

Beneficial Uses (excluding Angling) and Areas

.0f Scientific Interest

(xiv)

[l m V.U VTN S VAR A Ble Yo Ko WaYa Ve 2. 1)
. UL .



CHAPTER ONE

GENERAL INTRODUCTION

INTRODUCTION

1.1 Urban population growth and rapid industrial development all over

the world during the past century have led to vefy great increases in the

quantitative demand for water, on the one hand, and increased water

pollution on the other. The problems of water quantity and water quallty

3

have, in the past, often been treated as two separate fields but it is now

widely recognised that they are closely linked, The increased ‘amount of

sewage, industrial and agrlcultural wastes dlscharggd into surface waters,
"coupled w1tn the increased demand for water, has&ﬁgﬂe it necessary in
recent years for many countries to adopt cqugéhenslve measures for
quality improvement not only as a publlqgﬁéalth measure but also as a

" means of increasing water supplies an@Q%@glstlng economic growth. .. -

Generally, it is becoming 1ncreas¥§$%§ necessary to view water as an economic

resource, available in llmlted<gy3§l1t1es and with a variety of competlng
uges. s\‘

&

Q .
1.2 Since 1971, the deéline in the population of Ireland has

been arrested and in the period 1961 to 1981 the population has inéreased
from 2.82M to 3.44M. This population growth has been accompanied by a
rapid decline in the rural, and. a rapid expansion in the urban populations.

In the same period this pqpulation growth has been accompanied by a very

substantial increase in industrial activity and by an-intensification of

agriculture.

)

1.3 All of these developments over the last 20 years have led to the

discharge of greater quantities of waste to rivers, lakes, estuaries and

coastal areas. In recent times, public opinion has become increasingly

r = e &
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‘being made in the national and provincial press. The introduction of thd

1.4 Water is used for many beneficial pug%oses, some which involve

aware that water pollution problems exist throughout the country and

nowadays virtually no week goes by wlthout some reference to water pollu

Local Government (Water Pollution) Act, 1977 was a recognition by the

Oireachtas that new 1nitiatives were required to control and abate water
pollution. Sectionlls of this Act provides for the preparation of water}
quality management plans. Plans prepared under Section 15 shall contain|
such objectives as the prevention and abatement of pollution of the water
and such other provisions as appear to the local authority to be necessary
The Act also provides that such plans, when made, shall be furnished
by the local.authority to the Minister for tbe Environment, the Minister v
Fisheries, adjoining local authorities, sanitary authorities and to rele
boards of conservators (Fisheries Boards) in the functional area of that

authority.

THE CONCEPT OF WATER QUALITY MANAGEMENT

changes ir. quality and some which do not. §ﬁhese uses include abstractio
to meet the needs of public supplies d&g&%stry and agriculture and the
in situ uses associated w1th recre\gﬁ%~ and commercial and sport fishing.
The controlled disposal  of wast@i%garlsing from domestic, industrial and
agricultural sources, is anosﬁ%f’lmportant use, even though it is a
potential constraint on tﬁgdfbreg01ng uses. These various water uses and
associated factors are iné%r related, often complex, sometimes confllcting
and they cannot be man?%ed properly as a whole without adopting a
comprehensive approach or without the availability of a wide variety of

data and basic information.

1.5 ‘Water quality manaqement strives for fish and wildlife propagation:
rather than merely ensuring their survival. It emphasises prevention of
pollution and conservation of water quality as well as the improvement in
quality that can be obtained through identification and correction of
existing water'pollution problems. The implementation of a water quality
management plan will therefore ensure an acceptable quality of water for a

specific use at the time and place where it is needed.

1.6 The studies deemed necessary for the preparation of a water

guality management plan include economic and demographic investigations to




project'tﬁe place and time of future water needs, the quantity and type
Ei of wastes likely to be produced and the locations at which such. wastes

will be discharged. As well as’ thelr deoxygenating capacity and acute

toxicity, the Chronlc toxicity and other cumulative advexse effects of

wastes singly or in combination with other wastes need to Be determined.

Desirable water quality for fish propagation is determined in contrast to

the quality needed merely to ensure survival.

7

1.7 To be effective, water guality management must be based on a

knowledge of the basic'principles governing hydgaulic_énd hydrological
‘pPhenomena and natural decay and assimilation of ! pollution, beth manmade
and natural. It involves the prediction of what will happen when and

where additional amounts of manmade wastes are cohtributed as a result of

= O

population growth and industrial and- agricultural expansion. It is only

-when these fundamental data and information are collected, collated and

analysed that it is _possible to plan for the comgééheﬁéive management of
water quality in a river catchment and to deva§bp the controls which
will adequately protect waters from polluﬁ%@ﬁ and provide for- the
maximum range of water uses. Therefoyé’&g}water quality management plan

provides for continuous data colleq@i@h and updating, &s well as ongoing

monitoring at crltlcal points SQéﬁﬁﬁt problems are identified and control
S
<X
S\
o
Q
& .
CP
OBJECTIVES OF THE WATER QUALITY MANAGEMENT PLAN. )

‘actions put in motion.

1.8 The overall objective of a water quality management plan for the

Lower Shannon Catchment is to ensure in the future an acceptable quality

of water for specific uses at the time and place where it is needed. 1In

particular, the main objectives to be achieved by the Elan are to ensure
that the quality of the waters in the catchment is maintained in a satis-

factory condition and where necessary improved, thereby:

(i) safeguarding public health,

(ii) catering for the abstraction of increasing quantities of

water for domestic, industrial and agricultural purposes,

i

(i1ii) catering for the needs of commercial and game fisheries,

(iv) catering for the relevant water based amenities and recrea-

-A‘;a

tional requirements.
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Other vital objectives of the draft Plan are to identify the control

measures deemed necessary in relation to the satisfactory treatment and

disposal of sewage and industrial effluents and also to identify the
priorities for investment in public and private (industrial) wastewater

treatment;

METHODOLOGY ADOPTED IN PREPARING DRAFT PLAN

E} 1.9 In order to meet the objectives of-the draft Plan as outlined in -
paragraph 1.8 the following methodology was adopted in preparing the Draft
Q Plan: , '

(1) All the available basic data on water quality and water quantity
were collated. These included data available from tlocal auth.ority.
. records, the Office of Public Works, the Electricity Supply Board,

and from An Foras Forbartha.
: , 0‘9"
(id) The above ba51c data were compllé§\and examlned in detail. The

oharacteristlc ¢lements wh1@ﬁ<§gterm1ne water quality in
spec1f1c lakes and a1on%ﬁﬁ~@§maln river channels, and tributaries

were selected. §§®\
R
{b
(iii) The beneficial ﬁ%gér uses (existing and future) to be protected
«©
within the cat ent were identified.
&
(iv) The desired water quality conditions deemed necessary to support
the various beneficial uses were defined. In doing this, referenée
was made to data and information from various international sources,

EEC Directives, Memorandum No.l and the general water quallty

conditions pertaining in the catchment.

(v) Estimates of the assimilative capacity of rivers and lakes in the
catchment were computed and the maximum permissible waste loads

that can be discharged to these at key locations were determined.

“(vi) Estimates of the existing generated waste loads, at present

discharged to surface waters in the catchment (in some instances’

CDA Evnart 2607 ’7('\1’2-ﬂf\-?1—42



after treatment), were compiled. Projections of the generated

. waste loads for the next twenty years were also computed.

{vii) Estimates of the water quality conditions likelyAto arise in lake
waters and at selected key locations along the rivers as a

result of the existing and projected waste loads were computed.

(viii) A number of opt;ons in relation to the treatment df existing and

future waste water discharges in the catchment were identified

and, where appropriate, the reserve ¢§pacities of the receiving
waters were estimated in relation to 'these options.
/
(ix) The waters at present overloaded by waste 'discharges were
identified and the remedial actions deemed necesssary to rectify

these problems are discussed.

&
S
C(x) In relation to the projected waste éﬁ%ds the measures that should

be adopted in relation to treq§ﬁ§§£ are outlined as is the general
procedure that should be ad6§?65 for the 1ay1ng down of effluent

' "quality standards. <>®
' éf“
°05‘
(xi) The main prioritiesfdY capital investment in both public and
P : &
private wastewateré\treatment facilities have been 1dent1fled

CQ
- MAIN ELEMENTS OF DRAFT PLAN

1.10 It is evident that the key problem in relation to the successful

preparation and subsequent implementation of a water guality management
plan for the catchment concerns the availability of a wide variety of
basic data. The framework for data collection particularly in relation

to water Quality and water quantity should be ongoihg so that water

quality management plans once prepared can be revised and refined on a

regular basis.

1,11 while much data and information were collected for the preparation

of the draft water gquality management plan for the Lower Shannon Catchment

EPA Export 26-07-2013:00:37:42
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there are many gaps in the data available, particularly in relation to
hydrometric data, water quality data and to waste loads. The various gaps

which exist are highlighted in Chapter 10.

The draft Plan includes recommendations on an action programme which will
ensure that all the necessary basic data are collected on an ongoing basis 3

to facilitate updating, revision, refinement and implementation of the

present draft plan.

SCOPE OF DRAFT PLAN

1.12 The Draft Water Quality Management Plan for the Lower Shannon

Catchment covers the main Shannon River and its principal tributaries

from the upper limit of the tidal reach at Limerick to Portumna and
includes Lough Derg.and its main feeder streams. The estuariﬁe part of the
river downstream of leerlck has already begp the subject of a separate
"Draft Water Quality Plan for the ShannoQQEstuary A draft plan 13 also
being prepared for the Upper Shanno@§0§§chmpnt upstream of Portumna.

It is proposed to exclude from t <§;;ft Plan a number of small streams and 3
.drains for which no spe01f1c Q&h@%lClal use has been identified. While it ?
is reccgnised that waste d%§%§érges to all waters in the catchment area
under consideration w1l&db§g%ubject to control, the exclu51on of these
small streams from the @raft Plan is considered to be necessary on practlca;
grounds, because 1t(§gght not be possible or necessary to maintain the |
selected water quallty standards. In these streams, the main concern will
be the prevention of public nuisance and the carry over of pollution to
larger streams. ’The waters of the:Lower Shannon River Catchment included
in'the Plan are approximately indicated on Map 1 in the pocket at the
back of this volume. - The official Plan map is availabie for inspection
at’ the offices of each of the local authorities involved and the schedule

appended herein (p. 145) gives the grid references to the terminal points

shown in that map.

Rl oot 20 N7 20
)




"CHAPTER TWO

THE 'LOWER SHANNON CATCHMENT

INTRODUCTION

g} , 2.1 The Lower Shannon catchment includes that portion of the Shannon
river which extends from Portumna at the upstream end to the upper limit

of thé tidal reach at Limerick, including Lough Derg. The Shannon river.

‘——r‘n‘ S

rises in the CuiiCagh Mountains in County Cavan and flows southwards through

§ ‘Lough Allen, Lough Ree and Lough Derg draining thé central lowlying plain of
Ei Ireland. Downstream of Lough Derg the river flows southwards to Limerick

and west through the Shannon Estuary to the Atlantic Ocean. The total area

ﬁﬂf_.n

of the Shannon»catchment is approximately 11,700 km®>. The area of the
Lower Shannon river catchment covered by this Plan is approximately 2943

km® . The Lower Shannon catchment includes portions of counties Clare,

Limerick, Tipperary (N.R.), Galway, Offaly and T%gﬁ%rary (s.R.), and is

> ' L
gi shown in Figure 2.1 together with the other\gxgiometrlc areas in the Country. : i
R .

| , A
2 ' _ 'o,é>
y o THE LOWER SHANNON : RN
2.2 The Lower Shannon riwver is ggbwh in Figure 2.2 and the main

feature of this sectlon of the 5§§g§\1s Lough Derg having a surface area of .
117.5 km? approx1mately. The l@ﬁ% is elongated in the nort east/south west ' .;
direction; on the north wesﬂé%n 51de the ‘lake includes parts of counties
Galway and Clare and on thébsouth eastern side parts of counties Offaly, . }
'Tipperary'(ﬁ.R.), Limerick and Tipperary (S.R.).. T0pdgraphically the
catchmént can be divided into two areas; these comprise the lowlands
of south east Galway, north west Tipperaiy and east Limerick, and the :
uplands, which iﬁclude Slieve Bernagh and Slieve Aughty to the west of the - i
lake Slieve A&a, Slieve Felim, Keeper Hill, Silvermines, Mother Mountain 5

and the Devil's Bit to the east.

2.3 Downstream of Lough Derg the water level in the lake is controlled
to provide storage for the hydro-electric development of Ardnacrusha, for
flood control, and for navigational purposes in the lake. The main control ¥

is at the weir in Parteen which is ébout 6 km downstream of Killaloe.

Downstream of Parteen weir the flow in the old River Shannon channel is !
normally limited to compensation water flow only {10 m®/s), the

Yemainder of the flow is discharged to the headrace canal of the Ardnacrusha !
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‘

F power _station. The flow through the power station varies from a maximum of

400 m®/s to a minimum of 1 m®/s. ' This minimum flow is formed by the combined

- dischaxge throﬁgh the auxiliary-thrbine aﬁd fish pass when the power station is
%} off load. The principal~t£ibu£aries'discharging to Lough Derg include the

‘ Killimor, the Nenagh, the Ballyfinboy and the Grariey rivers. Downstream of

&i Parteen the compensation flow in the old River Shannon chahnel is augmented

by the Mulkear, Kilmastulla énd the Groody rivers.'

R

RAINFALL

2.4 Rainfall data are collected at a large number of stations in and _

around the periphery of the catchment. These data are usefuil as a means of

assessing the magnitude of the resource in terms of the long average run-off
at various points on the river. The map of isohyets‘of long average

rainfall in the Lower Shannon (Figure 2.3)which was supplied by the Meteor-

ological Service shows that the long average rainfall vg&ieslfrbm about 1600
‘mm/annum in the Silvefmines to below 900 mm/annum in &he northern portion of.

v : %
Tipperary (N.R.). On the basis of data supplled$ the Meteorological

Service and hav1ng regard to evapotransp1rat§8%§%osses in the catchment, .
the long average rlver.flow in the river Sﬁgﬁhon at Portumna was estimated

&S
to .be 163 m®/s,and at Killaloe, 188 m{@ﬁgp
o

=

OIEN
| - S
| RESOURCES o &
2.5 In order to make an accugﬁ%e assessment of the magnitude of the

[

surface water resources of a catchment, reliable hydrometrlc records must
be available at strategic locations on the river for a number of years. At
Killaloe, a hydrometric record of water level in the river has been
maintained for a period of 46 years and the'results of an analysis of these

records show that the long average run-off at Killaloe was 173.4 m®/s ‘in the

record period. Discrepancies in the results between those calculated from
ﬂ the hydrometric records and those estimated from rainfall records (para.2.4)
Ei can only be reconciled when the quality and availability of the records ére

improved with time.

=

2.6 ‘The long average run-off from a river catchment gives an overall

assessment of the magnitude of the resources. In considering the abstraction

of water from rivers or streams however or in considering the magnitude

of the resourée for water quality management purpose other flow criteria

ﬂ__: EPA Export 26-07-2013:00:37:42




'have to be considered.

When planning the abstraction of water from a rivey

This is

or streaﬁ, it is necessary to know the dry weather flow (DWF).
defined as the minimum flow that might be expected to occur with a frequency
of occurrence of once in fifty years. For water quality management purposes
the general practice is to adopt the 95 percentile flow as being the lowesf'
flow for which water quality standards for organic biogradable waste shoulgd’
be adhered to. Thisvis a relatively low flow and corresponds to the flow

in the river which is equalled or exceeded for 95% of the time. It is a
statistical figure. and requires records of flows in a river over ‘a number

of years before it can be reliably established.

2.7 A detailed examination and analysis offall the records available
from gauging stations in the catchment, together with actual flow measure-
ments was carried out, and the results of this are reported in Volume 2.-

"Summary of Water Resources". . As a result of this analysis the magnitude

of the resource in terms of the estimated 95 percentile flow and the
estlmated dry weather flow at strategic locatlggs on the main river and on

some of the trlbutarles and feeder rivers tquough Derg were quantified and

these results are set out in Table 2. 1~$ éﬁ
$
o??"\o

STRABLE 2.1
Q"\,@@‘—'L———

. { \ .
RS
Estimated Nlnety Five ‘géigﬁhtlle and Dry Weather Flows at Towns
in thgdLQQer Shannon Catchment

S
&o
£
G§f
CATCHMENT |ESTIMATED 95 ESTIMATED
TOWN RIVER AREA (km?) | PERCENTILE D.W.F.
‘ FLOW (m’® /s) (m* /s)
Portumna . Shannon 8,856 - 23.6 7.2
Borrisokane Ballyfinboy 95 0.06 0.03
Nenagh Nenagh _ 143 0.35 0.19
Cloghjordan "Ballyfinboy Trib.. 47 0.028 0.014
Cappamore Bilboa 116 0.60 0.29
Annacotty Mulkear 646 2.04 0.97
Limerick (part of) Groody 57 0.06 0.03
Scarriff Graney 279 0.47 0.22
Killimor Kilcrow Trib. 123 0.04 0.02
Limerick Shannon 11,800 - — 12.24
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2.8 The dry weather flows as quoted above in Table 2.1 are derived from
an examination of the charts from water level records at gauging stations
on the various rivers and from actual flow measuremeﬁts carried out in

recoqnised drought periods in 1969, 1972, 1976 and 1984 The dry weather

- flow quoted for the head of the estuary at Limerick is based on the dry

weather flow in the Shannon, which includes the ‘flow over the Parteen weir
(10 m® /s) end the flow through the Ardnacrusha Power Station (1.0 m?®/s)
together with the dry weather flow in the Kilmastulla (0.16 m®/s), the
Mulkear (1.02 m’/s), the Blackwater (0.03 m®/s) ~and the Groody (0.03 m®/s)
rivers. The estimated 385 percentlle flows as quoted 'in Table 2.1 at other
locations in the catchment are based on reoords proceééed by the Office of
Public Works from their own river gauging stations and.similar records from
Electr1c1ty Supply and local authority gauging statlons which were processed
by An Foras Forbartha. The estimated 95 percentlle flows and the dry

weather flows as quoted above can be taken as being reasonably accurate for
water quality management and for planninq purposes. Thgee estlmates, however,

should be kept under review and reflned as more detar@ed and more accurate

S
long term revords become available. @$v§$
IOUGH DERG ' P&
faoddnadbtuiediintissmindhdnd ) 0{\ L Q

X {\®

2.9 Lough Derg, having a surface areéé some 117.5 km* is the largest
lake on the river Shannon system. Qﬁgﬁwater level in the lake is
controlled at an almost constant lg&el to fac1lltate power generation at
Ardnacrusha, and for flood contnﬁg?and for nav1gatlonal purposes in the.
lake and in the Shannon river upstream of Portumna. The total volume of
water in the lake is estimated to be 887 x 1O6ml at an average depth of
7.55 m, this prov1des approximately 59 days storage to the long average

run-off from the Shannon.

HYDROGEOLOGY

2.10 Information on aquifers in the catchment .and a hydrogeologlcal map
of the Lower Shannon were made avallable by the Groundwater Section,
Geological Survey Office and details are given in Volume 2. The Devonian
sandstones which occur on the flanks of the upland areas would, if their
hydrogeological properties are similar to Devonian sandstones elsewhere,
provide aquifers. The Carboniferous bedrock where they are composed of
figsured limestones and sandstones contain groundwater. The limestone in

the Nenagh to Borrisokane area, to the east of Limerick City and the

15
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limestones directly to the North of the Silvermines are aquifers. The

volcanics near Palls Green may contain grouhdwater but because of their

limited extent they would only coﬁstitute a local agquifer. There are

extensive. sand and gravel deposits in southeast Galway and to the north-
east of Nenagh which could constitute an important groundwater resource
but little_is known of their groundwater characteristics. The known

abstractions from these deposits are very small.

POPULATION TRENDS

In 1966 the population of the Lower*Shannon catchment (Portumna to
Fifteen

2.11
leerlck but excludlng Limerick Clty) was of the order of 66,000.

years later, in 1981, this populatlon had increased to 78, 500 Based on a

simple straight line relationship the above trend would 1ndlcate a popula-

tion increase of about 830 persons (or 1.3%), per year. If this trend

were to have continued the éxisting (1986) catchment population would

be of the order of 100, COO Table No. 2, @ ‘sets out the population trends

for those portions of the various Cng§&es within the Lower Shannon catch-
ﬁncreases have occurred in all county

thlS had a

ment from 1966 to 1981. Populat
regions within the catchmént 3§E§§t the region of Co. Galway:
decreas2 of 3% in populat%gé)Qgtween 1966 and 1981. The regions of the

catchment which show maﬁé@gﬁ growth rates are those around Limerick city
It is within these areas that the

and those w1th1n and argﬁhd Nenagh
greatest 1ndustr1al g§§elopment and the consequent increased water demands

and wastewater dlséﬁarges will occur. :

2.12 Signmificant population increase will also occur at the existing

towns, villages and other population centres,’within the catchment. Table No.

2.3 sets out the population trends, from 1966 to 1981, at all the towns

and villages within the catchment for which there are data available from
Based on these trends, the Table also
It

the 'Cénsus of Population', vol. 1.

gives the estimated population at each settlement. for the year 2006.
2.2 and 2.3, that

is evident, from the population totals of Tables No.
in 1966

there is a marked move of population to the existing settlements:
the total population within settlements was about 19% of the catchment

population; in 1971 it increased to 21% in 1979 and 1981 it increased

further to 23%. The population estimates for the yeaf 2006 would

16
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- TABLE NO. 2.2

indicate a further increase in this figure, to about 26%.

pPopulations in the Lower Shannon Catchment

I Part- of County % Change
Q within Catchment 1966 1971 1979 1981 1966 to 1981

Galway 10,508 10,229 10.132 7| 10,159 -3%
W Offaly 739 701 768 : 783 +6%
. Tipperary (North) 28,528 ' 29,413 32,288 32,540 +14s
H Tipperary (South) 4,205 3,949 4,172 4,254 +1%

Clare . 9,052 9,331 11,493 12,211 +35%
ﬁ Limerick 13,012 13,775 | 17,124 | 18,473 +423

&
W' Totals 66,044 67,398 | 35977 78,420
L s?%o\ox
&
SO
H O
\}V(\W
SE
v ’\053’\\
AGRICULTURAL AND INDUSTRIAL ACTIVERS
S
2.13 The quality of agrlcultgﬁal land in the area of the Lower Shannon
is mixed. In the upland aregs east and west of Lough Derg the terrain

is mainly rugged, boggy moorland where some gra21ng by sheep occurs. 1In

the lowlands, grass production and dairy farming predominate and in

association with this silage making is carried out on farms in the lowland

areas east and west of Lough Derg. Some intensive farming occurs in the

Agricultural activity in the area could

area but this is not extensive.
constitute a potential threat to water guality, in particulér in areas

where intensive farm enterprises exist, where land spreading of farm

wastes is carried out and in areas where silage is made. Forestry

activities and peat'harvesting operations are other activities which

could potentially constitute a threat to water gquality in rivers and lakes

in the area. There is a wide variety of industrial activity established

in the area which includes food and dairy'products, engineering, timber
and timber products. The principal industrial organic waste generators

The area is characterised

-

are in the dairy and food processing sections.

by a large number of milk collection stations which service the large

co-operative creameries in the region.

17
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population Trends at Settlements in the Lower Shannon Catchment

TABLE NO 2.3

Settlement Population for yeérs shown
1966 1971 1979 1981 Eszggzted
Nenagh 4,635 5,174 % 5,827 5,871 | 8,500
Castletroy/Monaleen - - ' - 4,000 10,000
Borrisokane 751 769 859 847 1,120
- Moneygall 296 282 333 326 380
Toomevara 244 274 375 427 730
Newport 563 618 | 777 797 1,190
Ca?pawhite 311 33&@‘ 363 406 560
Cappamore 556 6§ié§95 658 755 1,090
Doon - 3sg§§2§9 393 . 456 419 470
Castleconnell '$§%§6* 592 779 | 1,053 | 1,940
Caherconlish .&§%§§%1 345 492 505 740
Annacotty Qi§§§9 - 255 344 402 770
Ballina &7 319 336 424 451 670
Killalce éﬁﬁ& 816 906 975 1,022 1,360
Feakle © - 103 178 188 400
Scarriff 564 666 823 873 1,390
O'Briensbridge/Mount- .
pelier 234 237 346 360 570
Woodford 193 198 256 243 320
Portumna 878 917 1,161 1,118 1,500
Killimor 201 225 " 199 226 270
Portroe ~ 118 . 289 322 830
Puckaun - 57 234 253 350
Whitegate - 109 185 193 400
Oola 360 348 378 401 470
Cloghjordan 463 430 474 478 500
Totals 12,651 | 14,302 {17,185 | 21,936 | 36,520

18
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'FUTURE INDUSTRIAL DEVELOPMENT

2.14 In order to support the projected growth in population in the area
over the ﬁext tweﬁty years, considerable industrial development and

expansion will be necessary to create neW"emplOYmEnt. Employment in the

agricultural sector declined between 1971 and 1979 and it is not envisaged

that this trend will be reversed. New employment opportunities must,

therefore, be found in manﬁfacturing and other productive activities and

‘also in the services sector. It is difficult to anticipate what kind of

new industry'will be attracted to the area in the future;
able however to assume that some of this new inddStry will represent either

it is reason-~

an expansion of existing activities or new industry based on the agricul-

tural activities or the natural resources of the region. Estimates are

made later in the report (Chapter 7) of. the future waste loads likely to
arise as a result of population growth and future industrial development
in the Lower Shannon catchment.
&
) . - Q@
ADDITlONAL DATA REQUIREMENTS S
ﬁxgﬁ
particular in relation to low

2.15 The ex1st1ng hydrometrlc data basgﬁgp
flow is such that it is not -always pqgéﬁble to be precise when glVlng
flow rates especially during perlgﬁgsgf low flow. As Water Quality
Management Plans are adopted agﬁ;éﬁt into operation more precise informa-
tlon will be reguired on flow§6§h the upper reaches of .some rivers in
relation to effluent dlspos§i and the abstraction of water to meet future
demands. Four rivers haéé been identified in the Lower Shannon where
dditional hydrometric gauging stations should be provided, these include,
the Graney, Cahir (tributary of Graney), Groody, and Newport rivers and a
water level recorder should also be sited on Lougﬁ Graney. Staff gauges

should be erected at .eight further sites in the catchment where partial

records should be obtained. Surface and groundwater constitute a single

hydrological system and as such should be managed in order to prevent

pollution and depletion. There is llttle information available on ground—

water behaviour in the area of the Lower Shannon. To overcome this, a

scheme should be prepared for the collection of data on groundwater which

would, in particular, monitor the variation in groundwater levels in areas

which are identified as aquifers.

2.16 Rainfall is another element of the hydrological cycle for which the

19




could be improved. The feasibility of impréving the
infall data, partlcularly at high altltudes, should be

ated in ‘conjunction with the Meteorologlcal Service of the

Department of Communlcatlons.
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CHAPTER THREE

WATER QUALITY

INTRODUCTION
INTRODUCTION

3.1 ,An account of water quality in the Lower Shannqn (i.e. from Portumna
Bridge to Corbally Weir), in its principal tributaries and in Lough Derg
and its feeder streams is presented in detail in Volume 5 of this report.

This chapter summarises the main points made in that account.

3.2 The data upon which the account is based have been generated by the
biological and phy51cochem1cal surveys of An Foras Forbartha and by the
physicochemical 1nvest1gatlons of the Regional Water Ldboratories in
Kilkenny and Castlebar, of Clare and Limerick County Councils and of

Limerick Corporation.

3.3 For the rivers the biological investigations in many cases extend over
the'period 1971 to 1986; the physicochemical data refe{gﬁo the period 1979—80
to 1985, the bulk of the measurements being made in %@e years 1983~ 85. The

&
llmnologlcal investigations of Lough Derg were g@gfﬁed out. by A.F.F. over: the

years 1972 to 1984. : 09?68‘0
. \Q\\>\
5Q& : -
&
3.4 The assessments of river and la%&&g@éllty appearing in the report are

primarily based on blologlcal dataQﬁhkéﬁ are' supplemented by physicochemical
information. The benthic macr01nv§%tebrate community structure forms the

- basis of the quality assessment é% rivers and. streams; in lakes the
planktonic aigae are the primé%y indicators of trophic status and water.

quality.

3.5 Toxic pollution by ﬁine tailings leachate is known to affect two
river systems in the sub-catchment viz. the Kilmastulla (Silvermines) and
the Lisduff (Tynagh Mines) systems but in the mein the most widespread type
- of pollution encountered is that originating from the discharge of organic
biodegradable wasfes of all_types. Such wastes may cause deokygenation

during active decay and eutrophication or nutrient enrichment on mineral-

isation. The characterlstlc end result is seen in the excessive development

_ Of weed and/or algal growths in rivers and lakes.

3.6 The following sectionsideal, in turn, with the assessments of water
- Quality in the rivers and streams in the catchment and in Lough Derg. A

5. general consideration of assessment methods is also presented in each case.

EPA Export 26-07-2013:00: 37"*2



RIVERS AND STREAMS

Quality Assessment : General

3.7 Reliable assessment of water quality in rivers and streams reg

the complementary data génerated by both biological and physicoche :
surveyé. The structure of the biblogical communities resident at g
particular location in a river or stream gives an. integrated pictur
average cdnditions at that particular point whilst the physicochémic
surveys provide prééise quantitative data neceSsary for the accuraf
elucidation of pollutant concentratlon or other constltuent concentraf

- This topic is discussed in detail ln .an Appendlx to Volume 5. In ti
‘ report the assessments of water quallty in the rivers and}streamé of_
'catchment have been based primarily on the biolbgiéal data for two- rea$
Flrstly, because of the reliability of the biological data in reflectié
average conditions, particularly in the highly critical summer/autumn i

period when the surveys are normally carried out and, secondly, becaus

frequency of physicochemical sampling gﬁs been generally léss than ade
. v &
for this purpose. . &
| S &
Quality Assessment : B;w.oloqg?q@?’b : : '
Q& ST
The assessment pggé%@%re is descrlbed in detail in Volume 5 but,
briefly, it is based\@n§%he varying reactions to pollutlon of the diffe

elements of the mac;§§hvertebrate fauna. This fauna consists largely of

the immature, aqgﬁ%lc stages of aerial 1nsects together with various

‘3.8

crustaceans (sﬁglmns and the like), molluscs (snails, mussels etc.),’
oligochaetes (worms) and other organlsms, all of which are easily cbserve
and identified in the field without the aid of microscopes. The fact th

characteristic assemblages of macroinvertebrates (communities) tend to

assessment procedures. For example, a characteristic faunal community isg

typically to be found in clean, unpolluted riffle areas (shallow, fast- 2
flowing areas) of streams and characterlstlc well documented changes occuri

‘to this community in ‘conditions of slight, moderate or serious,organiq

pollution. These facts have led to the development of various assessment

procedures, some of which employ biotic indices in order to simply convey‘%
the biological informétion'to non-biologists. Such a scheme is employed
here; this scheme identifies five arbitrary levels of water quality as
follows: -

22
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05 Good Quality
Q4 Fair Quality
03  Doubtful Quality
02 Poor Quality
01 Bad Quality

The intermediate ratings 04-5, 3-4, 2-3 and 1-2 are also used, thus
effectively extending the scale to a nine point system. In the interests

of simplicity, however, guality data can be compressed into a three class

system as under:

Class A : Unpolluted‘ , (Q5, 4-5 and 4)
_ _ Slightly polluted (03-4) |

Class B Moderately polluted {93 and 2-3)

Class.C : Seriously polluted ' (02, 1-2 and 1)

3.9 Class A waters, because they are unpolluted, are unlikely to give

rise to problems in relation to their existing and/ggﬁgotentlal beneficial
uses and are regarded, therefore, as being in q\"a?f1Qfactory“ condltlon.
Waters cla551f1ed as B and C are likely to ggﬁepan adverse effect on
beneficial uses to a lesser or greater eg?%g@ and are, thus, in an "unsatis-
factory" cordition. For example, in %§§§§‘B waters the excessive growths
of aquatic weeds and algae - the ch@§%§terlstlc end pxoduct of excessive
nutrient input - interfere with sueﬁﬁbenef1c1al uses as abstractlons,
fisheries or amenity wvalue. Ig@reased 1nten51ty of plant photosynth951s
and respiration in such reaché% may lead to. marked diurnal variations of
dissolved oxygen, the minimum values usually occurring just before dawn,
sometimes being low enough to stress or even kill fish. Rivers and streams
subject to such excessive plant growth are regarded as beiné eﬁtrophic to a
'greater or lesser extent and such conditions are typically encountered in
the reaches downetream of lakes, in recovery zones of seriously or moderately
"polluted rivers and streams and in situations of slight‘or moderate organic
pollution from either point or non~point sources,

3.10 In seriously polluted (Claes C) reaches the presence of large

' concentrations of organic waste whether settled or in suspension may exert
such a demand for oxygen (B.0.D.) thaﬁ dissolved oxygen levels become ' _
;depleted to the point where fish and other aguatic life may be eliminated.
In cerfain instances the development of the slime organism Sphaerotilus '

(sewage fungus) may reach nuisance proportions. Serious depletion of

23
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-3.11 There are no formal standards for the biological quality of fresh-

. of these organisms to organic pollution are well understood and show a bas

technical exercises carried out in West Germany, Great Britain and Italy

- employed by the various environmental agencies throughout the E.E.C. were

England and the Po River - Italy. Aétgg% of blologlsts (lncludlnq the

procedures employed throu@hqgt the E.E.C. and that water quality may be

dissolved oxygen can also arise in reaches affected by low B.O.D. but high
tent effluents due to respiration of abnormally dense growthg
of filamentous algae and/or higher plants which typically develop in such

reaches.

waters based on the diversity of the benthic fauna. However, the respons%

similarity over a wide geographical area. A large number of arbitrary
schemes of water quality assessment have been devised in Europe and the
U.S., particularly in the last twenty years,fbut these all incorporate the

basic idea'of loss of diversity as pollution: increases. In a series of
in 1975, 1977 and 1978 the biological water quality assessment procedures
tested and compared. Teams from each participating nation employed their
own particular techniques and procedures. to ag%ESs water quality in a wide
range of pollutlon conditions in the Main 3$Ver - Germany, the Trent River
authors) from the Water Resources @@g@%lon of An Foras .Forbartha represente-
Ireland in this series of exercﬁg%é ‘Results show that there is a high

degree of concordance betweeg§§ﬁe various technlques and assessment

reliably assessed, even r@ unfamlllar situations, by macroinvertebrate

biological assessmentcﬁéthods.

Quality Assessment : Physicochemical

.the present time the primary standards whlch are best used for this purpose

3.12  Physicochemical data may be assessed in the l:Lght of guidelines,

recommendatlons and standards, whether lald down by law or otherwise. At

are contained in the Directives of the E.E.C. - One of these in particular,
concerning the quality of water for freshwater fisheries (C.E.C., 1978) 1,
is relevant in the present centext, as.is'a.set of guidelines issued by a
technical committee set np to assist the Minister for the Environment

(Technical Committee on Effluent and Water Quality Standards, 1978). To .

lhile this applies only to waters designated for the purposes of the

Directive the limits specified are a general indication of the conditions
required in fishery waters. It should be noted that, to date, there

has been no designation of rivers in the Lower Shannon Catchment for the
purpose of the Freshwater Fish Directive.
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‘assist in the interpretation of the tabulated physicochemical results,
fthésé standards and guidelines, for three of the principal quality character-

~isti¢S defined above, are set out in Table 3.1,

3.13 The reliability which may be placed on the representativeness of’
physlcochemical data obtained from grab-sampling surveys, in respect
:partlcularly of the variations of water guality parameters in polluted
‘reaches, is dependent on the frequency of sampling. In general, where water
1qua1ity assessments are to be made on the basis of physicochemical data alone,
jmpnthly sampling would be a minimum requirement and infmany.caSes a full
ieValuation might require weekly or even twice weekly sempling. A more
detailed discussion of this topic is given in Volume 5. While the frequehcy of
‘sampling in many of the rivers considered’here.hés been less than monthly

his drawback is compensated for by the availability of complementaryv
iological data in most cases and by the pooling of data for several years.
Thus, an acceptable degree of reliability may be placedgpn the general
ssessment of water quality at each point con51dered<§hd on the ranges, at

east, of the values recorded for each phy51cog§ém£%al parameter as being

& S
epresentative of the true ranges. &
, ' _ SO
QQ.@?
O &
e
L
£ 0O
L
X
d
ower Shannon : River/Stream QuaLﬁty Status -

c®

.14 Thirty-five rivers end streams have been surveyed in connection with

his report either biologically (all 35 rivers) or physicochemically (24 of the
.5 rivers). A water quality classification of those rivers surveyed
iologically is presented in Table 3.2. .. This table shows that of the total
'hannel length (360 km)-surveyed biologically, some 80 per cent (288 km) is
lassed as generally unpolluted (Class A), approximately 19.5 per cent (70.5 km)
s being in Class B, that is, either slightly polluted (12.5%; 45 km) or
O0derately polluted (7%, 25.5 km), and just 0.5 per cent (1.0 km) as subject to

rious, chronic pollution .(Class C).

15  Rivers assessed as remaining generally free of significant pollution
clude the Mulkear and its tributaries the Annagh, Bilboa and Newport Rivers,
d also the Cappagh and Woodford Rivers. However, there is some evidence

Suggest that the Mulkear itself may be subject to intermittent pollution at
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- TABLE 3.2

Rivers and Streams of the Lower Shannon Catchment showing Year of most recent
Biological Survey,; the Length of Channel in three Biological Quality Classes,
and the Total Surveyed Length. Distances are rounded to nearest 0.5 kilometre.

Channel Length [km] in Quality Class Total
Year of A B _ c Surveyed
RIVER ' Biolog. _ . _Channel
: Survey [Q5,4-5,4] '[Q3-4] [0Q3,2-3] [Q2,1-2,1] Length
~No Slight Moderate Serious [km]
Pollution Pollution Pollution
Annacarriga 1984 1.0 - Co- - 1.0
Annagh 1983 19.0 - o= - 19.0
Ardcloony . 1984 0.5 - Co= - 0.5
Ballintotty 1986 3.0 5.5 1.0 - 9.5
Ballyfinboy ’ 1984 17.5 3.0 3.0 - 23.5
‘Ballyteige 1984 1.5 : - - .- 1.5
Barnacullia - - 1986 - - 1.5 - 1.5
" Bilboa . 1983 11:0 - - - 11.0
Blackwater [Clare] 1986 9.0 - - 1.0 . - 10.0
Bow » 1984 3.5 - - . = 3.5
Cahernahallia 1983 9.0 - 55 - 9.0
Cappagh 1983 . 9.5 - & - - 9.5
Cappawhite 1983 - g 5.0 - 5.0
Clareen [Nenagh] ~ 1986 — é§QQ§ - 0.5 0.5
Coos a 1984 3.0 & - - 3.0
Dead | 1985 8.5  O&%.0 - - ~12.5
Derrainy 1984 4.0 &\i@@‘ 1.0 - - 5.0
Graney 1986 20.§§%§9 - 3.0 - ‘23.5
‘Grange [Tipperary] 1986 %@Q§9 - - - 2.0
Groody 1985 =N 10.5 1.5 - 12.0
Kilcrow 1986 1$.5 6.0 1.0 - 22.5
Killeengarriff 1983 & b5 - - - 4.5
Kilmastulla 1985 & 8.5 . 6.0 3.5 - 18.0
Lisduff 1984 - . 1.5 - 3.0 - 4.5
Lisduff Stream. 1984 - - 1.5 0.5 - 2.0
Mulkear 1983 20.0 S - - - 20.0
‘Nenagh 1986 34.5 - - - 34.5
Newport 1984 18.0 - - - 18.0
Newtown © 1985 5.5 - - - 5.5
Ollatrim | 1984 8.5 9.0 - - 17.5
Oola - 1985 - - 0.5 - 0.5
Shannon - ' 1984 29.0 - - - 29.0
" Small a 1983 2.0 - - - 2.0
Woodford [Galway] 1984° 12.5 - - - 12.5
Youghal 1985 5.5 - - - 5.5 ]
’ Total Lengths 288.0 45.0 25.5 1.0 359.5 :
' Percentage of Total Length 80.0 12.5 7.0 . 0.5 - 100 7%
: : I I '
|
65.5 km
19.5 Z.
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infestations in distribution systems whlch utilise the river or lake as

-

Ballyclogh and the Pope's River tributary (as yet unsurveYed) to creosgg

pollution in-its upper reaches (J. O'Connell, Limerick County Council,

comm. ) .

3,16 Water quality in the Shannon itself was assessed as satisfactory
1984 but there were distinct indications of eutrophlcatlon. - In recen
years the salmon hatchery at Parteen has occaSLOnally experienced

di'fficulties which are attributed to phytoplankton from Iough Derg, as
has the water abstraction plant at Castleconnell (N. Roycroft and M. Meil
pers, comm.). Any further intensification of eutrophication can only v

‘exacerbate these problems and possibly glve rise to others, e.g. anima

source. Such infestations are frequently associated with eutrophic sur il
waters (WRC, 1981). Deterioration of the came fishery and its gradualr'
replacement by coarse fish species may also be expected if eutrophicat
intensifies. :

&é

9
S
s\O
3.17 Serlous chronlc pollutlon§w\ encountered in two small streams -

Lisduff Stream, in which the<§Q§$ttlon was caused by mine tailings, and
Clareen, polluted by p01n R rces at Nenagh. L Chronic pollution of al
serious but nevertheles%oﬁ&onounced degree (termed 'moderate’ pollutlon)
‘recorded in twelve rlvéis and streams, 1nclud1ng the Graney, the Kilmast
the Kilcrow, the L{) uff and the shallow upper reaches of the Ballyflnbo
Cloughjordan. Point sources account for almost all the 'moderate' pollug
observed. Chronic ;Slight' pollutioh was encountered in eight rivers a
streams which included the Groody (10.5 km), the Kilmastulla (over 6 km)a
Ollatrim (9 km), the Kilcrow (6 km) and the Ballyfinboy (3 km). In mos
this level of pollution was associated with a more serious level of pollu

immediately upstream, which is to say that the reaches affected were mostl

recovery zones. Point sources appear to have been the cause of this poll

3.18 The available physicochemical data, summarised in Table 3.3, indica?
that the mandatory limit set for D.O. in the E.E.C. Freshwater Fish Direct?
(9 mg/l 0, in 50 per cent of samples) would most likely'have been»compliedﬁ
at most stations samplsd. However, this may not have béen true in some ¢
including the Cappawhite and Clareen Rivers. The D.O.E. salmonid water gy

line limit of not less than 4 mg/l O, in any sample would most likely have
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. channel biologically assessed as polluted (Classes B and C), it is recomng

'Technical Committee. The NLVs emerging are likely to be less stringent_*ﬁ

bfeached in the two last-mentioned rivers. The more stringent E.E.c;
.wateriguideline ('G') limit of not less than 7 mg/l Q, in any sample wqo
probably not have been achieved in the Ballyfinboy, Cappawhite, Clareen
end Kilcrow, and in the Shannon itself. It should be stressed that no
hae been taken here of possible nocturnal depletion of D.0O. and so the

impression emerging may well be an over-optimistic one. In view of th

and also in view of the relatively significant proportion (20%) of rive

that more consideration be given to the measurement of diurnal fluctuat

D.O., particularly in the critical summer/autumn period.

3.19 Mandatory limits for B.O.D. are not specified in the E.E.C. Freshwd
Fish Directive. The available data indicate that very few rivers surve
would have been in compliance with the guideline limit (less than 3 mg/%
in 95 per cent of samples) specified in this Directive and only the Bilb;
Cahernahallla, Killeengarriff, Shannon anQ@Small Rivers would have been
compliance with the D.O.E. requirement @& less than 4 mg/% O, in all samp
& S |
3.20 The E.E.C. mandatory llml@?%pr total ammcnia in salmonid waters
(0.8 mg/l N in 95 per cent o@Qséﬁples) would probably have been complied
with in most of the r1ve§§§§§§ which information is available but not in
Balllntotty, Cappawh1t5§ Gﬁareen, Dead, Ollatrim or Youghal Rivers where,?%
concentrations well 1Qg%xcess of this limit have been recorded. The mord
stringent quidellnegﬁimlt (0.03 mg/% N) would probably have been exceeded
practically all ogjthe rivers surveyed with the exception of the_Small
River and possibly thé Bilboa. = It might be mentioned here thet National
Limit Values (NLVs) for the parameters specified in the Fresﬁwater Fish

Directive, including ammonia, are presently under consideration by a D.O.
than the guideline ('G') limits in the Directive.

3.21 Limit values for Oxidised Nitrogen and Orthophosphate have not been 1
proposed for fishery waters but-levels recorded in the Lower Shanﬁon
Catchment were generally .within the ranqes expected of unpolluted rivers.
Abnormally high levels forubotﬁ parameters heve been recorded in the-
Cappawhite} Clareen and Nenagh Rivefs and in addition very high Okidised
Nitrogen concentrations have been recorded in the Ballintotty, Ballyfinboyé

Kilcrow, Nenagh and Ollatrim Rivers.
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3,22 Although it is unlikely that significant chronic pollution remains
undetected 1n the main rivers and streams of the Lower Shannon Catchment,

it is quite possible that short-term and ‘'once-off" type pollution has gone
undetected Such pollution cannot be assessed with any confidence by means
of routine river monitoring surveys. The potential for this type of
polluticn is best assessed by regular inspections of potential sources of
such pollution e.g. silage pits and animal manure holding tanks and the like
(See Volume 3). Fish-kills are a dramatic and obvious indication of. such
tonce-of £' pollution; in rural Ireland such kills are often -caused by
‘silage liquor. Much unseen damage is also caused by this effluent which
affects salmonid life. It is estlmated that 51gn1f1cant numbers of flsh
particularly fry of the year (whlch are often unrecorded), are wiped out.

(J. Spillane, Shannon Regional Fisheries Board, pers. comm.) .

3.23 'Limited physicochemical investigations show that the Kilmastulla and
\Llsduff Rivers and some of their small tributary strqsms continue to be
seriously polluted by zinc which leaches from workg@ out mlnes at Silver-
mines and Tynagh. High levels of lead and t§5a$iesser extent copper have
also been Lecorded in streams in these are§ g? ‘More detailed analysis,
including sedlment metal analy51s is r %gééd in order to fully assess the
‘_deqree of contamination in the main gﬁgﬁéstulla and Lisduff Rivers. The
analyses should 1nclude silver, - th&ﬁ%ly toxic metal about which no
information is yet available. S&dlment metals analysis should also be
carried out on the Shannon an@§%llcrow Rlvers below the Kllmastulla and

Lisduff confluences.

3.24 Results of a pilot study on the levels of organic micropollutants in

Irish waters which included the Graney, Nenagh, Ollatrim and.Woodford

Rivers showed thet pesticide levels were everywhere guite low in comparison

with E.E.C. limits whilst PAH levels were closer to those'limits, Sediment

analysis for organic micropollutants is also desirable as sediment
contaminants tend to find their way into the food chain via aquatic

macroinvertebrates.

_3-25 The various criteria and standards‘for toxicants (see Tables 5.2 and
5.3) cannot -and should not be regarded as absolute values for water quality,

It should be borne in mind that toxicants such as metals can exert their

. effects in an additive or synergistic manner. The use of biossay

PR PO 200 umm3
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‘techniques for assessing the toxicity of whole effluents is recognised

‘as the ideal method for establishing safe concentrations of toxicants

. the basis of surveys carri ~g:@“ut in 1982-83; these surveys were underta

and in setting effluent standards (Technical Committee on Effluent and

Water Quality Standards, 1978). Suchvbioassay techniques should be
seriously considered for éssessing existing and future poteﬁtially ﬁoXic
discharges in the catchment. Some consideration should also be given
to the use of biomonitoring techniques {fish monitors) for abstractions
potentially at risk from contamiﬁation by metals or other toxicants,

Such an abstraction is the Limerick City abstraction from the Shannon at
Castleconnell downstream of the Kilmastulla River confluence. This
plant had to be shut down as a precautionary measure followihg a spillag
of liquor to the Kilmastulla at Silvermiﬁes which took place in 1980

(M. Meighan, Limerick Corporation, pers. comm.).

LOUGH DERG

Introduction

3.26 Lough Derg is, by far, the larqest.i%ke in the Lower Shannon Catch
it and the small (11.5 ha) Poulawee %g@gh north of Nenagh are the only t
out of the 45 named lakes in thggé%%chment f>r which recent water gualit
data are avallable. The lagyeﬁglake was assessed as stronqu eutrophic

to assess the 1mpact of~$ dlscharge of treated sewage to a feeder stre
from a new plant at E¥§9v1llage of Puckane. Details of these surveys
given in Volume 5. S
&

3. 27 Lough Derq is the fourth largest lake in Ireland and the .largest o;
the Shannon lakes. It is the major feature of the Lower Shannon Catchmm‘
and is of considerable economic importance to the area. The major :
features of the lake are set out in Table 3.4. .- The lake is preseﬁtly ué?
es the source for the Portumna water supply and a’major'abstraction»is- |
planned in the nearvfuture to provide a regioﬁal supply in Co. Tippefaryf
{NR) . In addition the majorlsbstractions for the Limerick‘City supply
taken from the River Shannon below Lough Derg are essentially lake water. §
The lake supports both salmonid (brown trout) and coarse fish stocks and |
these provide good angling. Lough Derg is also a popular part of the l
Shannon inland navigation system and a number of hire;cruiser operators
are located in the area; boating and other amenities have been construct?

at a number of points along the shore. There has been a number of

complaints in recent years from anglers and others regarding water quality
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TABLE 3.4

Lough Derg : Summary of the morphological
‘ characteristics.

and topographical

] R B K

&) & &) E) EBE) E) =B

National Grid Reference (lake centre)

Latitude"

R 800 900

520 49* - 53° 06' N

Longitude 8% 09" - 8° 31'w
‘Altitude  (m.0.D.) 33.5

Surface Area (A) (km? ) éé@’ 117.5

&
SN
: S
Maximum length (km) _ ga§9 35
: \§§5§
_ Nt -
Maximum width . (km) é§95é 14.5
F
NN
Volume (m*) X 887 x 10°
. - &
S
&

‘Maximum depth (my 36

Average depth (volume %+ Surface Area) (m) (2) © 7.55

Length of Shoreline (L) (Including Islands (km)) 179*

L .
‘Development of Shoreline *k 4.66
(2/7 % BY
Catchment Area (km?) (incl. lake) 10,400
* Total Shoreline of Islands - 24 km

** j.e. the ratio of the shoreline length
the circle which has the same area (A)
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conditions in the lake, e.q. the_preSence of algal scum and peat silt
accumulations along shore lines. These have prompted a number of iny

atlons which are included in those descrlbed below.

3.28 The lake waters are relativély hard {(v200 mg/f CacCo,), reflecting:
limestone nature of much of the catchment, and pH values are usually ip
excess of 8.0. However, the water hés a distinct colour at times

(60 -100 Hazen),,particularly in the upper section, tﬁis being attributah
to the large peat lands upstream of Portumna. The trahsparency of the
water is not high on this account and may be reduced to less than 1.0 m i

the upper lake at time of high flow in the River Shannon.

Water Quality Investigations

3.29 The water guality data available in respect of Lough Derg arise fro
investigations carried out by R. Southern and A. C. Gardiner in 1922-1923
(Southern, 1935; Southern and Gardiner, 1926, 1932 1938) ‘and the variou_
surveys carried out by An Foras Forbartha 51n§é 1972. The most detailed{;‘
the latter investigations are those car§¥%§§ﬁn:1n the period 1976-1978
while the most recent are those carrké%gout in August 1982 and summer and
autumn 1984 (Toner EE,EEJ 1973 Fléhgﬁan and Toner, 1975; Toner and Clabby

1975; Bowman, 1985). ‘ é’;\\@

3.30 Surveys.of 1921-23 xfn the 1921-1923 investigations Southern and

Gardiner carrled out a qggalled examlnatlon of the phytoplankton and
zooplankton of the Rlvg} Shannon and Lough Derg. The general composition
and succession of the phytopiankton_described in the lake at that time .is
chafacteristic of a productive system with the blue-green form Oscillatqri
fspp; a promirent compdnent of the algal standing crops. Extensive Fringing}
" reed beds were'notea in most of the‘bayé and abgndant'growths of sessile
algae‘and other attached plants were noted on the sandy bottoms of many of
these. bays. Furthermore, the abundance of Asellus spp. in the bottom faun
in 1921-23 is also an indication of the productive status of the lake at |
that time. - Considerable turbidity and high colour were noted in the River !
Shannon and upper part of the lake. In these featurés the lake did not

" differ greatly from the situation observed in the more recent surveys.

3.31 A.F.F. Survey ~ 1972 and 1974 General chemical and biological

examinations of the water qhality of Lough Derg were carried out by An ForaS'%
Forbartha in July 1972 and in February and July 1974. These surveys

indicated that a substantial increase in the production of planktonic algae,
34
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and a decrease in water transparency, had occurred since 1922-1923, It was
concluded from the findings of both of these surveys that a significant

enrichment of the lake had occurred over the preceding fifty years.

3.32 A.F.F. Survey of 1975 A detailed survey of the benthic macroinverte-

brate fauna of Lough Derg was carried out in May 1975, The observations on
.the bottom fauna showed that this was tybical of a eutrophic lake. The
dominant organism in the littoral and sub-littoral areas wae Asellus spp. with
Mollusca, Oligochaeta, Chironomids, Tricladida and Hirudinea also of importanoef
The fauna of the deeper muddy substrata was dominated by chironomide and
oligochaeta. Some restriction of faunal abundance was indicated in the case

of Portumna Bay and those deep areas of the horthern?section of the lake with

peat silt deposits. The survey showed that peat silt was present on the

‘substratum of the deeper parts of the lake as far south as .Hagans Rock.

Except fordthe Portumna Bay area silt was lying outside the sub-littoral zone,

at depths greater than 5-6 m,

3.33 FQ% Survey of 1976 - 78 The’principal invesé%oation of the water
guality of Lough Derg was carried out between Lgég5§hd 1978. Sampling was
carried out at approximately monthly 1ntervq§s selected lake stations and
on the feeder streams.. The locations on& se lake and feeder stream -~
samnllng stations are indicated on Flg <§§§ Measurements made 1ncluded the
fOllOWlnq parameters of water quallt§(; dlssolved oxygen, B.O.D., totaﬂ
phosphorus, orthophosphate, ammon1a§§ox1dlsed nitrogen, chlorophyll a and
transparency. Examinations oféﬁhe phyto- and zooplankton were undertaken.
CP
3.34 A summary of the values recorded in Lough berg between 1976 and 1978

for water quality and related parameters is given in Table 3.5. The

. highest concentrations of phosphorus, hitrogen, silica and chlorophyll were

recorded in the upper section. of the lake, values gradually reducing through

"the middle and lower sections. In contrast, transparency Was higher in . the

lower part of the lake compared to the upper. These differences are clearly

“attributable to the inflow of the River Shannon at Portumna. In each section,

however, the variations between sampling dates of the concentrations of the.
nutrients (phosphorus, ‘nitrogen and silica) showed the typical seasonal
patterns with late winter or early spring maxima and summer minima.
Chlorophyll concentrations peaked in sprlng and in the late summer and early
autumn, the latter representlnq the annual maxima at most stations. Trans-
parency was also greatest at the time of high chlorophyll concentrations,

reflecting. the greater influence of water colour and, perhaps, organic silt
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FIG. 3.1. Louch Derg. Showing locatioAnsA of lake (A - R)
and stream (1 - 43) sampling points, 197¢ - 78.
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TABLE 3.5

Lough Derg : Summary of water quality and related data recorded during the
period January 1976 to December 1978 in the Upper, Middle and Lower sections
of the lake. . Figures are the ranges of the mean values recorded in each
individual survey and the overall means (in parentheses) for the perlod

-

ND : not detectable (<!I'mg Pm™®; <! mg N m 3)
T .: Trace (<5 mg N m 3)

Lake Section

PARAMETER -
Upper Middle Lower
Dissolved Oxygenl, % sat. §: 78 - 130 |8 : 87 - 110ys + 87 - 113
: (96) _ (96) (96)
B : 13 - 102 B : 72 - 97 |{B : 72 - 94
» (86) " (90) (90)
Ea Total Phosphorus, mg P m™ 8 - 8 5 - 55 5 - 55
(30) (22) (19
Orthophosphate, mg P m™*: ~ ND - 28 ‘ ND - 1 ND - 25
: : (8) (g - (5)
. ‘(\
| oxidised Nitrogen, mg N m=? 60 - 3740 \\\Qw - 2100 | 300 - 2000
j (960) %@\0 (940) (930)
’ &
N
Ammonia, mg N m™? : T - 135%\\@ ND - 85 ND - 80
- S | | (25@;\\@ 1) (19)
Silica, mg Si 8-} | 40 «\% 5 0.1~ 4.5 0.1 - 2.4
ﬁ - - LR vy (1.2) (1.1)
: S
) & ) . )
Chlorophyll, mg m=? &2.0 - 22 2.0-20 | 2.0 - 16
ﬂ o - & (8.3) 7.3 | (7.3
. Transparency, m _ ' ' 0.9 - 2.8 1.1 - 3.2 1.8 -~ 4.5
u o (1.9) 2.2 (2.7)

1 .

! pata are for Station E (Upper Section), Station L (Middle Section and

‘ Station N (Lower Section) and relate to 1976-77 only.

. S : Surface. B : Bottom. (Stat. E, 10 m; Stat. L, 35 m; Stat. N, 33 m
.‘(

u .
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_ waste during the 1976 - 1978 survéy period. However, evidence of oraga

in suspension on this parameter than that of planktonic alaae. The

plankton populations in the lake were dominated by diatoms while the

green forms, Oscillatoria spp., were prominent in the summer and autunmj

périods.

3.35 The water coluhu was generally well ﬁixed on most sampling occasji
with well oxygenated conditions at all depths. .- However, short‘periodg
thermal stratification were observed in summer months, particularly in
Such conditions were accompanied by substantial deoxygenétion in the 19

layers in the upper lake but had a much more moderate effect in the deg

middle ‘and lower sections.

3.36 With the exception of a small stream at Portumna (No. 43) none o

inflowing streams to Lough Derg was consistently polluted with. organi

pollution during the summer period was noted in the Little Brosna Rive
(at Birr) and the Nenagh River (d/s Nenagh). Consistentlv high phospha
‘concentratlons were recorded in a number o§¥the pr1nc1pal inflowing stre
However, those in the River Shannon at Fortumna were relatively low and%'
main inflow to the lake showed ligfﬁgﬁilqn of pollutlon. 1
. sQ
3.37 A.F.F. Surveys of 198%@%@5 1984. The results of less extensive _
examlnatlons of the water§%§§llty of Lough Derg during the summers of 19i

and 1984 are given in fﬁg&e 3.6. The data indicated a 51gn1f1cantly g

level of planktonic a al development compared to the 1976 - 1978 perlod
chlorophyll a value% exceedlng 50 mg- m~> in the upper section of the lak;
both 1982 and 1984. Also notable in these surveys were the values for |
total phosphorus concentratlons and for transparency which were 51qn1flcdﬂ
- higher and lower, respectlvely, than those measured in the correspondlngé
months of 1976 - 1978. - 1In the 1984 survey accumulatlons of dead and deca}
algae were noted on several_shores. - These dep051ts seemed to have arlset
from the detachment of benthic algae in the 11ttoral and sub-littoral areﬁ

-and -not from planktonic forms.

v3 38 Nutrient Inputs to Lough DergA Estimates are giuen in Table.3.7 Of
the annual inputs to Louqh Derg in 1976 - 78 of total Dhosphorus, ortho- |
~phosphate and dissolved inorganic nitrogen {oxidised nltroqen 4+ ammonia) .
The estlmates for the larger 1nflow1no rivers and streams were based on flﬂ
and nutrient concentration data, using statistically significant relationﬁj

~established between nutrient load stream flow. Estimates for the smallerﬁ}
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were derived from those made for the larger inflows by assuming constancy

of nutrient export rates among adjacent sub-catchments. Inpufs from waste

sources were estimated on the basis of population size, industry type and i

jevel of waste treatment.

3,39 It is estimated that in the period the input of total phosphorus from
the streams accounted for 98 per ceht of the total input to the lake.of which
.77 - 80 per cent was carried by the River Shannon alone. Wastes discharaqed
directly to the lake or_abshort distance frqm the lake were estimated to
account for only 4 per cent of the total phosphorgs inpuf. In the case of

orthophosphate and dissolved inorganic nitrogen, réspectively, 95.7 per cent

and 99.9 per cent of the total input over the three year .period were estimated

to be attributable to the inflowing rivers and streams.

The Trophic Status of Lough Derg

3.40 Three limnological categories, oligotrophic,'mesotiophic and eutrophic,
have béen used since the éarly yvears of the centuryQﬁb classify lakes
exhibiting increasing levels of nutrient avallabidlty Ollgotrophlc lakes
are characterised by relatively low nutrien %§put and conseqguently poor
growth of a’ .gae, and the eutrophlc 1akeS<%§$§glatlvely high nutrlent input
and large growths of algae. The meﬁéﬁ@ophlc lake is lntermedlate between
the two former types. The descrlgfi§% of these thpth categories has, until
recent years, been made in a qualQﬁﬁ ive manner. Recognlslng the need to
"quantify the above descr1pt1ve.§8rm1nology used in ascribing a trophlc status
to a lake system, particulanj% from the water quality'ﬁahagement viewpoint,
the report of the recenﬁlyvcompleted 0.E.C.D. study of eutrophication in lakes
(0O.E.C.D., 1982) proposed a quantitative classification system for lakes
based on the concentrations of ‘total phosphorus and chlorophyll a and on water:
transparency (secchi disc). This classification scheme is set out in
Table 3.8. In addition to the three main categories referred to above the
scheme is extended to include the ultra—oiigotrophic lakeé of very low
nutrient input and aigae dévelopment'abd the hypereutrophic lakes with a very
high level of nutrient input and aigal development. The scheme is ngt
designed specifically as a water quality classification. However, the
- possibility of artificial eutrophication due to pollution increases as values
recorded for the parameters in Table 3.8 fall within the hlqher part of the
eutrophic ranges. Values falling w1th1n the hypereutrophlc ranges are

likely to indicate serious pollution in most cases.
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TABLE 3.8

Classfication of Lake Waters on the Basis of the Concentrations

of Total Phosphorus and Chlorophyll a and on Transparency (0.1E.C.D.,

'Ei 1982). (Annual. Values)

Tot. Phos. Chlorophyll a | . Transparency i

Lake Category v mg/m’ o ma/m? ' _ m “

Mean Mean Max Mean Mln 1!!

Ultra- » v

" Qligotrophic <4 <1.0. <2.5 »12 i
P oligotr'ophic <10 £2.5 Y 36 53 5:
Mesotrophic. | 10- 35 2.5-8_ | 8- 25 6-3 3-15

W Eutrophic 35— 100 g- 25! 25 ~ 75 3-.1.5 1.5-0. ‘_
Hypereutrophic | »>100 225 375 » €1.5 <0.7 }.'

i '
Hﬁ TABLE 3.9 ’ %
Lough Derg : Mean concentrations ofsgbtallphosphorus, annualvmean ané-

maximum concentratiogé of chlorophyll a and mean and
minimum water tran <%réncy values for 1976, 1977 and 197

The maximum ;g§§% >hyll concentration recorded in the
summers of %Q.g9and 1984 are also given.

S

R -3
: Tgﬁg os. Chlorophyll a Transparency 4§
: : Year Q@r@\\% m? mg m™> m !
Lk SN : : -
: \6* Mean ‘1 Mean Max* Mean Min - §
2 5
1976 25 8.2 13.4 2.2 0.8 §
1977 18 6.6 | 14.7 2.3 | 15§
1978 20 6.8 14.2 2.1 0.9 §

1982 : -~ - 38

1984 _ 29

* The term maximum chlorophyll a refers to the maximum mean value

measured in the lake during the year rather than the maximum indiVi¢

value measured.




;5 i&.41 'Classifications based on this echeme are most reliable when data are

J available for all five parameters, i.e. allow the calculation of annual means.
he'1976- 78 survey of Lough Derg provided sufficient data for this purpose.

whlle the short duration of the 1982 and 1984 surveys did not allow the
alculation of annual mean values of the relevant parameters for those years

Ett has been assumed that the max1mum concentrations recorded for chlorophyll
uring these surveys are approximations of the correspdnding-annUal values

EEna these have been used to assess the trophic category of the lake.

1

ﬂi3 42 The values recerded in Lough Derg for total phosphorus and chlorophyll a

i concentrations and for transparency in 1976, 1977 and;1978 are set out in

st

' Jraple 3.9. When compared with the classification scheme in Table 3.8 these

. data indicate that the trophic status of the lake in those years was transit-
i

= . . : i
iaional between mesotrophic and eutrophic. However, the assumed annual

maximum concentrationé of chlorophyll for 1982 and 1984 indicate a clearly

eutrophic condition for Lough DPerg in those years. In turn, these classific-

ations would suggest that the lake was subject to a s%&ght to moderate degree

% of artificial eutrophication. The conditions obseQQed in 1976 -~ 1978 would be
W:unllkely to lead to any adverse effect on bene@@cﬁ%l uses; however, the levels

¢ of algal growth observed in 1982 and 1984 1§§§kr513tent could have an adverse
“effect on game fish angling, by creatlng Q%§g§81ve turbidity, and on abstractlons,.
by 1ncrea51ng the concentrations of pqg§¥§ﬁlate and dissolved organic matter in
i;the water going to treatment. Q&fsw‘ : :
\6\ '

3.43 An examination of the dat%§éh phytoplankton abundance in the lake in 1922,
based on the work of Southern and Gardiner, mentioned aboVe, has been under-
:taken. While there are some difficulties in compafing these data with those
‘arising from the more recent surveys, there is a clear indication from the
‘comparison that the abundance of planktonic algae has increased significantly
in the lake over the 50 ~ 60 vear period invol&ed. In addition to the general
.increase in abundance, algae cemmonly associated with eutrophic conditions, e.q.
Oscillatoria spp. have become more prominent since the 1920s. Some eutrophi-
cation of the lake over this period is to be expected in view of the large size
.of the catchment and the various developments in both the urban and rural areas
which would have led to increased 'export' of nutrients to the rivers and
‘streams. It is possible, therefore, fhat some or all -of the change in the

jlake's-productivity betweentfhe 1920s and the 1970s has been inevitable and, on _

his account, would be difficult to reverse.
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3.44 The increased abundance of algae in the lake in the summers of 1982

and 1984 compared to that in the main survey of 1976 - 78 is less easily

exXplained. f these most recent measurements are representative, and this

they would indicate a significant intensification

needs further confirmation,
Such an

of eutrophication in the lake over the 5-6 year period involved.

increase of the lakes capacity to produce algal growth would suggest a

significantly increased nutrient input. However it is difficult to see how

this would have happened over such a short period and the most recent data

available for the feeder streams provide no evidence for such a change. It

'is possible that the enhanced growths of algae in 1982 and 1984 were due to

unusual climatic or hydrological conditions. Alternatively, the enhanced

growth of the planktonic algae could be the Yesult of a change in the ecology
of the lake whereby the latter organisms are now capturing more of the
available nutrient input compared to the. benthic algae and rooted plants.

Such a change has been observed in many lakes in the course of artificial

eutrophication. The situation in Lough Derg clearly needs further study in

order to clarify the mechanism involved in the variations of algal abundance,

in addltlon, routine monitoring should be 1Q§%1tuted at least for the

measurement of the key parameters, e. g§ ﬁbsphorus and chlorophyll so that
S

any further developments may be de%g@téd at an early stage and the

presentatlveness of the 1982/g§é§;§ata established.

& @“é

N\
S @
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CHAPTER FOUR

BENEFICIAL USES

INTRODUCTION

4.1 A detailed account of,the_various beneficial uses of the Lower Shannon,

its lakes and main tributaries is given in'Volume 4. The uses to whieh
these waters are put at present and in the future are of great importance in
deciding which water guality standards are to be adopted for waters in the
catchment. These standards are, in turn, a mejor consideratlon in the
settlng of effluent standards and other waste input 11m1tatlons at specific
sites. Thus, the existing and potentlal beneflc1al uses of water in the

catchment have a major bearing on the scale of expenditure on waste treatment

and control which must be borne.

4.2 The more importanﬁ beneficial uses of the waters of the Lower Shannon
Catchment are abstractlons for public and private watzg supply, power '

generatlon, pleasure cruising, game and coarse flshémngllng and commerc1al

~eel flshlng Angling is a long established g@a@ﬁtlonal past-time in the

catchment; up to recently this concentrateéﬁ@% game fish but coarse angling
is gradually becoming the more 1mportan§§é<§%t least 4, SOO anglers fish in ~
the Lower Shannon Catchment and thelrééggual expenditure is conservatlvely
estimated at £1.35 M. Tﬁe pleas%§e¢§§u151ng industry is valued at some
£8.45 M for the Shannon as a wholeoand after suffering some decline in
recent years, mainly due to hl%E;VAT rates and the rece551on, is set to
recover and increase in the coming years. Commercial salmon fishing, which
is carried out just downstream of the catchment boundary is in serious
decline but commercial eel fishing has potential for expansion at present.
4.3 Other beneficial uses: of the waters in the catchment include ewimming,
pleasnre boating, rowing'regettas, saillng by boat-ana board, water skiing,
canoeing, boat rallies, wild fowling and weter‘side camping/caravanning, and
Picnic areas. In addition, a number of areas of scientific interest for

ecologists, botanists and ornitholigists, are located in the catchment.

WATER ABSTRACTION

4.4 Information on the public and private abstractions of water in the

Catchment was obtained from the National Survey of Abstractions and

Discharges with updated information supplied by the local authorities.
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. from .surface sources. This compareé with a figure of 90.6 per cent in the

. Limerick City supply (31,000 m®/day) which is taken from a side canal of th

Abstractions of léss than 5 m® /day were excluded. The total public

abstraction in the catchment, which arises from 88 sources, amounts to

52.7 x 10° m®/day. Of this total, 42.1 x 10® m®/day (79.9 per cent) is
taken from sﬁrface waters and 10.6 x 10° m®/day (26.1 per cent) from ground-
waters. Direct abstractioné (50) by private users amount to 33.0 x 10°
m® /day; of this total 26.6 x 10° m*® /day (80.7 per cent) is taken from
surface waters and 6.4 x 10° m®/day (19.3 per cent) from groundwaters.

O&érall, therefbre, 80 per cent of waters abstracted in the catchment COmes

Upper Shannon Catchment. However, the p051tlon in the latter case is
distorted by the large river abstractions for coollng purposes in power
stations. In regard to public abstractlons in the Upper Catchment, the
proportion of water taken from groundwaters (51.9 per cent) is more than

double the corresponding figuré for the Lower Shannon Catchment.
4.5 The largest single abstraction in the Lower Shannon Catchment is the

main Shannon channel near Castleconnell. éS%his is supplemented by another
abstraction of 5,500 m? /day further gowgklver at Clareville. The only oth
pUbllC abstraction of more than 1 » m? /day in the catchment is that
(2,500 m’ /day) taken from a re§§}@§1r on the Newtown Rlver to supply Nenagh.x
There are only two perate gﬁ%&éactions greater than 1,000 m’ /day, one of
these (6,112 m’/day) is tégagf%rom mine and spring water ac Garryard for a
minerals extraction plaq§§gnd the other (4,000 m*®/day) from the main channelj§
below Killaloe for a@ﬁE S.B. hatchery ' ;
&
FISHERIES‘
Angling
4.6 While some salmon angling is carried out in the catchment, particulérlf
on the main channel and the Mulkear River, brown trout angling is more.wide—f
spread. Good brown trout fishing is available ‘at some locations e.g. on |
. parts of Lough Derg.’ Some "angling representatives élaim that the upper
reaches of tﬁat lake are suffering from peat silt deposits which may be
affecting mayfly (Ephemera danica). Studies by An Foras ForbarthakToner &iﬂ
Clabby, 1975) did not supportithisvclaim; however, more up to date data Shou5

be gathered to clarify the present situation.

4.7 Coarse fish angling is growing rapidly in importance, particularly in

the O'Briensbridge areas and in East Clare due to extensive promotion and
46
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4. 9 CommercLal salmonid (salmon and s%ﬁ ﬁégut) fishing is carried out .

advertising in the U.K. However, concern has been expressed'about over-
fishing for pike, particularly the larger ones, as returns from‘piké angling
competitions suggest that the average weight of pike caught is steadily
declining. A serious reduction 6f the numbers of larger fish could affect

spawning and thus stocks.

Monetary value of Angling

4.8 Because accurate records are not kept regarding revenue generated. by

local and tourist anglers it is only possible to make an eéstimate. - This
estimate is based on known numbers of members of Iocél.anqling clﬁbs and
estimated numbers of salmon anglers who bought licences in the Shannon Fishery
District in 1982 (Department of Fisheries and Forestry, 1982). Such numbers
would tend to be conservative and would omit those who fish from cruisers,

casual anglers who may not be members of angling clubs or those who may not

purcha‘“ a salmon licence. Spending by the estimated 5,000 anglers is
£1,348 M of wthh £0.778 M is attrlbuted to visitors g@d the rést to local
o Yé

anglers. : . R

‘¢$n§3

S
Commercial Fishing é?@}

\«Q\\} .

downctroam of the catchment boundary éﬁi ough some of the fish stocks would
have been recruited from spawn1rm;Q9§$%ursery areas within the Lower Shannon
‘Catchment. ‘ Prlor to the constdetlon of the ‘Ardnacrusha dam in the late
1920s the River Shannon was aeégytstandlng salmon river. The fishing
declined for a time but improved after the construction of fish passes. and
catches built upvagain until the 1970s. When driftvnetsbbecame widely
available a decline commenced which has become marked in recént years.

Since 1979 the E.S.B. have suspended netting at Thomond Weir and in the

State nets in the Shannon estuary.

4.10 Commercial eel fishing on the Lower Shannon Catchment is carried out
at Cloonlara on the Headrace, Castleconnell and Killaloe. The highest yield
of eels recorded to date has been 92 tonnes in 1948. Mériart? (1982) has

estimated that the potential annual yvield for Ldugh Dera alone is 233

- tonnes.

4.11 The combined value of the estuarine salmonid and the freshwater eel
fisheries is estimated to have been £0.38 M in 1983, Combining the
estimated values of angling and commercial fishing gives a total value of

£1.73 M, of which the former accounts for 78 per cent.
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Spawning of Game Fish

4,12 Salmon and trout spawn in the qpper xeaches of most of the tributary

streams in the Lower Shannon Catchment. The majority‘of returning salmon

(60 80 per cent) migrate upriver through the fish passes at Ardnacrusha an

Parteen. Some of ‘these fish are of hatchery origin having been reared at

Parteen Station and subsequently released as smolts in tributary streams.

Brown trout stbcking is also carried out throughout the catchment by Angli

clubs and the E.S.B. lSee Map 2, pocket, back cover).

PLEASURE CRUISING

4.13 The first hire cruiser for family holidays on the River Shannon

naviqation system became available in 1960. There are at present some 43

boats for hire comoared to a maximum of 527 in 1980 (Mr. Brian Maher, Bord |

F4ilte, pers. comm.) . It is considered that a similar number of private

'craft use the navigation. The value of cruising on the River Shannon

per and Lower) was estimated to be £8.448 M (F6 753 M excluding fares)
The potential qrowﬁ% of this industry has not beeng
G%ry hlch VAT levels (Mr. Derek Da;i;

'Emerald Star Line, pers. comm.). é§§iﬁe lack of crowding on the

navigation, compared to other g?%g@ean waterways 1s indlcatlve of the 1mmenﬁ'
potentlal of the Shannon asq§1§§Em1er boating holiday region. In the Lowe[
Shannon, Fatchment itself, éﬁ%ﬁgh Derg is a very popular part of the nav1gat‘?

and there are several bgeﬁthre firms located on the lake a

si(Up
in 1984 (Bord Fiilte).

fully realised due to the recession

s well as generalj

‘amenities for boat usgfs.
0(\
@) .
1me-regarding thé present direct wastef

4.14 Complaints occur from time to t
e to unsiqhtly floati?

disposal arranqements from cruisers which can give ris

wastes especially ln small conflned bays . An experiment is underway at

present to solve this problem in some 20 Emerald Star Line cru1sers which hgg

been fitted with on~board sanitary treatment facilities.

RECREATION AND °AMENITY
4,15 BApart from boating, angling and related water contact sports already &

referred to, there are also other attractions such as scenic motoring routes

along the southern end of Lough Derg, forest walks (Portumna especially),

camping/caravanning at Kll‘aloe, Balllrderry and O Brlensbrldge, hotels,

guesthouses, self-catering 'Iflsh‘ cottages at Terryqlass, Puckaun and

Mountshannon, developed amenity areas at Castlelough, Dromineer, Garrykenne¢

Killaloe and Portumna and historical sites at many locations including

Killaloe, Portumna and O'Briensbridge.
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"WATER POWER GENERATION

4.16 The Shannon hydroelectric works at Ardnacrusha prodﬁces 310 million

units of electricity per annum (O'Leary, 1977). There are also some

M OE K

16 identified small scale hydro-electric generation sites in_the Lower

Shannon Catchment with a potential generation capacity of 681 KW. Two

LW

of the 16 sites are operating at present, one. on the Kilcrow River and the
other on the Nenagh River. Many of the remaihing sites are located at

former mills where conversion to power production would be relatively simple
end inexpensive. However,-with'shall scale hydro-electric power development,

the need to take the necessary measures (e.g. screening fish passage) in order

to protect the existing fisheries beneficial use should be borne in mind.

AREAS OF SCIENTIFIC INTEREST

4.17 There are 29 areas of scientific interest in the Lower Shannon
Catchment (see Map 3, inside back cover). Six of these are of national

importance, 13 of regional and ten of local importance. The areas include

oakwoods, marshes, weed frlnged shorelines, ornlthologléﬁlly important
wildfowl areas, bogs, fens, quarries with 1nterest1ng¢§eolog1cal strata and

a turlough (see Chapter 3 of Volume 4 for deta1$§Q§$

S5

S
69 .

T

OTHER ACTIVITIES QQ K ,
; R PN éﬁ ’ b

- »
4.18 Peat Silt Commercial harvestrn§i§% peat lands upstream of Portumna
has led to the ingress of peat SthQ%Q\local waters. This has been carried

aﬁ,.

~into the main river to form large Q%ncentratlons there and in the upper

reaches of Lough Derg espec1aly§91n Portumna Bay. Anglers claim that such

desposits are reducing mayfly (Ephemera danica) hatches and thus trout

catches. Investigations by An Foras Forpartha (Toner and Clabby,1975)

did not produce evidence to support this. However, large peat 51lt

B dep051ts were found in deep water at the northern end of the lake. A

Low
Ei further survey is now required to update this information.

4.19 Drainage Flooding in the Lower Shannon Catchment is usually much

less serious than that which occurs in the Upper Catchment where the flow of

the main river exceeds the channel cepacity 15 per cent of the time (Lynn,
1977). Some Lough Derg tributaries have been subjected to drainage
SChemes in the last 25 years and these include the Clareen, Carrigahorig,
Ballyglass/Knockcroghery streams and the Nenagh and Killmor Rivers and
their tributaries. In 1984 the lower reaches of the Ballyfinboy River
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were drained by an unofficial party resulting in the removal of banksiq

trees and the gravel in spawning areas. This has caused great annoyanc

among local anglers as a more. sensitive approach could have caused far

less damage while achieving the samé'fesults in terms of improvéd land
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CHAPTER FIVE

WATER QUALITY CRITERIA AND STANDARDS

INTRODUCTION
INTRODUCTION

The beneficial uses of water in the Lower Shannon Catchment have been

wm
N
-

E B OE OE

outlined in Chapter 4. This Chapter considers the water quélity standards
necessary to protect such uses. Since water quality standards are the baéis
for determining effluent gquality standards, the former play a key role in
controlling water pollution as well as in water gquality management. In
specifying water guality standards for the catchment it is necesséry to
consider the needs of the most water quality-sensitive ﬁses and of those
which are most commonly exercised. The information already.oresented shows
that sports fisheries constitute the most widespreadvuse of water resources.

in the catchment; it was also shown in this connection that virtually all

E B E K

waters in the catchment harbour salmonid fish although coarse fish also occur

in many of the waters. The most important use is the abstraction-of

—

water for public and private supply; however, this use @ practised at
relatively few locations in the catchment, the abstraﬁflon points for the.
& §\
£5°
&

SO
5.2 An examination of publlshed sourcescSQQWS that the water quallty

Limerick City supply being the most notable.

) R

criteria for salmonid waters would be,Q Qqeneral sufficiently stringent to

O
meet the requirement of all other uéé§§ including water abstracted for domestic

-

‘use. In the latter case there are é‘very few parameters, e.g. nitrate and

pathogens for which the criteriep or fishery waters would not be sufficiently

_

stringent. Nitrate levels in the surface waters of the catchment are, however,
well within the limit of 11 mg/% N set by the E.E.C. and other authorities to

protect water abstracted for drinking purposes and are ﬁnlikely to reach that

o

i

15

"
&l

level in future. Contamiﬁation of water by pathogenic-organisms, as indicated .
‘by the presencé of coliform bacteria, which is not important where fisheries are
: concerned is, however, of major- importance in water abstraction and watér contact
sports, especially swimming. As it is impractical to insist that all surfaée
‘waters in the catchment comply with microbiological standards for abstraction

or bathing waters, only waters immediately upstream of sites used for such

_burposes should be considered for microbiological quality control.

5.3 In view, therefore, of the ubiqditous occurrénce of salmonid fish in
‘the catchment and of the. generallv high level of water quallty required to
ensure the health of such fish it is proposed that the water quality

standards for the Lower Shannon Catchment should be derived from water quality

N

5y
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" criteria for salmonid fish.

SPECIFIC RECOMMENDATIONS ON WATER "QUALITY STANDARDS

General Comments

5;4 Criteria and standards in respect of five water quality parameters are
.discussed in detail below and those for other parameters are listed in
Tables 5.1 and 5.2. As the wastes discharged in the catchment are primar
ily of the organic biodegradable type‘the five most important parameters fo
consideration are: Dissolved Oxygen (D.O.), Biochemical Oxygen Demand

{(B.0.D.), Ammonia, Oxidised Nitrogen (mostly nitrate) and Ortﬁophosphate.

5.5 It is not realistic, when setting.limits for water quality pa;ameters”
to expect full compliance with these limits, due to random variations
brought about by such event as floods or extreme droughts or by minor. -
variations in effluent quality.. To allow for such phenomena it is accepted“
that the standard adopted ‘should be a limit g?;ch may be exceeded for shortif
perlods, usually 5 per cent of the tlme <@h1s standard is known as the
95 percentile limit (for D. o., values&ﬁaﬁsbe less than the 95 percentile
value for only 5 per cent of the tﬁ%@? A median value or 50 percentile

may also be specified as part oﬁ%gﬁg standard; if the full range of the
natural .variations of the pagéméter in question are known it may be feaSLble}
also to spec1fy a near ma@lmﬁ% limit (99.9 percentlle) ]
o
N _ .
5.6  Adherence to tlmﬁébased percentlle limits must be assessed usually on
the basis of data ar151ng from relatively few samples gathered over a
spec1f1ed period. Compl;ance with the 95 percentile limits should be

assessed. as follows:-—

for sample numbers of:-
a) 4 or less, total compliance,
b) between 4 and 20 only one sample mayfexceed the limit, and

c) over 20, statistical techniques should be used to estimate
the 95 percentlle value (for normal distribution,

95 percentile .value = mean + standard devxatlon x 1.65).
5.7 Usually the allowed for.exceedances of parameter values above the

95 percentile standard (or below, for D.0.), i.e. a maximum of 18 days per

annum, will coincide with'the_periods of'relatively low flow and poor
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dilution. During such periods it is possible that, in small tributaries
parﬁicularly,iwater quality at points unaffected by waste discharges may
not comply with specified standard limits e.qg. for D.O. and ammonia
concentrations. In areas where waste discharges occur the necessity to
maintain water quality standards at very low flows may put unrealistic’
limits on the size of such discharges if it is kept ih mind that the return
period of the dry weather flow may be of the order of 50 years. Therefore,
it may be uneconomical to provide the necessary level of waste treatment to
ensure full compliance with water quality standards at very low flows and
other measures may be more appropriate e.g. waste storage or flow augmen-
tation. Such problems are unlikelyvto arise in the;main channel of the
ILower River Shannon due to sufficient dilution beino available over the full
range of river flows. The statutory compensation flow in this channel,
downstream of the head-race division, is 10 m® /sec, although in emergency
situations this can reduce to 6 m®/sec. . In the future, even with greatly
increased water abstraction, flows of this order are unlikely to give rise

to problems along the main channel. Thus, it is prog@sed that the water

quality standards recommended for the Lower Shanng@ should be adhered to

at all flows in the main channel between Kllgﬁié% and Limerick. However,

this approach is llkely to be excessrvelyégﬁgingent in the trlbutarles where
dry weather flows are at least an ordegﬁé‘ magnitude lower than that of the

N
main channel. It is, therefore, regﬁgﬁgnded that, in the case of the

tributaries, the 95 percentlle fké@gé%ould be taken ag the flow at and

above whlch the recommended stan&ﬁrds should be met. 1In the case of B.O. D.,

_de51gnation of these criticaICLJO lows for the main channel and tributaries
‘is essential as corresponding flows have been used to calculate waste

loads, as B.0.D., for the two parts of the system.

5.8 - It is important to note that these proposals apply only in the case of

the five parameters reflecting pollution by biocdegradable, organic wastes.

Where  toxic and/or persietent pollutants are concerned it is proposed that,

in all waters, compliance with the standards be required across the full

flow spectrum. A similar approach is taken in regard to defining waste

assimilation capacity for such pollutants. In addition, it is proposed
that, for reasons of simplicity, the assessment of compliance of lake waters
with the standards specified should be based on samples taken under all

hydrological conditions.

Dissolved Oxygen (D.O.)

5.9 The maintenance of well oxygenated conditions in.water is particularly
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important where fish, especially salmonids, are concerned and, therefore,

should have a high priprity in a water quality management plan. Salmonj

are more sensitive to reduced D.O. levels than coarse fish. D.O.

concentrations b?low13 mg/% 0, are soon lethal to salmonids but sub-lethé

physiological effects on growth and reproduction may occur where D.O. val

remain below 5 mg/f O, for long periods. Healthiest populations of

;algéﬁids occur in waters constantly at or near full saturation.

D W

?5 10 Available data for D.O. concentrations in the Lower River Shannon (j
ment are largely based on daylight sampling. However, ' minimum values wus
‘occur {(in summer particularly) at night or early in the morning, due to th

continued respiration of the aguatic biota after the cessation of photo-

svnthesis during the hours of darkness. Thus, it is imperative, during

critical summer months, to record at least early morning (0.500 - 07.00)

D.0. levels and to determine the duratlon of low D.O. levels over 24 hour§

‘at those stations where D.O. minima below 5 mg/% occur.

5.11 The following standards are proposed for D.O. in the waters of the
Lower Shannon Catchment and take account of the limits for the parameter

set out in the E.E.C. Freshwater FlSh Dlrggtlve (C.E.C., 1978) and in

'Water Quality Guidelines' (Technical Cg@mlttee on Effluent and Water

Quality Standards, 1978). S @
S

99.9 percentile lim%§§s§% mg/£ 0, (effective minimum) -
. Q¢ ! . .

95 percentile l§§%ﬁ‘: 6 mg/L O,

50 percentllégkfhlt + 9 mg/{ O, (median)

‘(Assessment ogQEompllance to be based on data representatlve
of the lowgﬁ% levels likely to occur over 24 hour perlods-
where lqﬁéls less than 6 mg/l O, occur it must be shown that

there are no adverse implications for fish stockéf.

Biochemical Oxygen Demand (B.0.D.)

5.12 The B.0.D. test has been in use for almost a century as a general

index of the. effects of biodegradable waste on rivers. The most striking
effect of such wastes is that of deoxygenation, although no direct.

relationship exists between B.O.D. and D.O. concentration due to complic-

ating factors such as photosynthesis and respiration by aquatic plants,
sediment respiration and, in particular, reaeration rates. The reaeration’

capacity of a river is malnly dependent on depth and current velocity. In

‘a fast flow1na reach of river the reaeratjon rate may be sufficiently hlgh
tc prevent severe D.O. depletion even where high B.0.Ds occurfe.g.>10 mg/2); |
in contrast, in deep, slow moving rivers, such as the main channel of the

River Shannon, high B.O.D. values could‘produce anaerobic conditions,

especially in eutrophic waters with abundant weed and algal growths. As a




_ rule, concentrations of B.0.D. appreciably above background should be
regarded as undesirable and indeed increased organic content in water used

for abstraction purposes may lead to problems in treatment and supply.

5.13 In consideration of the above and of the limits suggested in ‘the
Freshwater Fish Directive and 'Water Quality Guidelines', the following

standards are recommended for B.0O.D. concentrations in the Lower Shannoh

Catchment:~
99.9 percentile limit : no proposal at present
95 percentile limit - -5 mg/ L é
50 percentile limit : 3 mg/% é
Ammonia ;

5.14 Ammonla in the un-ionised form is toxic to aquatic life. The proportion
- of ammonia present in water in the un- 1onlsed form increases with 1ncrease in
" pH and temperature. High concentrations of ammonia may react with chlorine
in water treatment, reducing the effectiveness of Egﬁédisinfection process.
Studies have shown that a concentration of 0. 0@5@@9/2 NH» (20.02 mg/% N) of

un-ionised ammonia is the 'no effect' llmltﬁﬁgiow which adverse effects on

salmonid and toarae fish will not occurQ\ @%e concentrations of total
O é
ammonia mq/k N) giving rise to O. 024§§Q§‘N of un- -ionised ammonia, at different

| pH and - temperature values, are glzg9§§e10w The above 'no effect' criterion is
recommended by EIFAC (Alabaster aq@ﬁLloyd 1980) and is a little less’ stringent
than that recommended by #&he g@P A. (1976) and the Technlcal Committee on
Effluent and Water Quality Standards(1978), their value is 0.02 mg/% NHs

(20.016 mg/% N).

Temp 53 6.5 7.0 | 7.5 8.0 | 8.5 9.0
5 | 52.1 16.5 5.2 1.6 ~ 0.54 | 0.19

10 | 34.9 11.0 3.5 1.2 0.37 | 0.13

15 | 238 7.6 | 2.4 0.77 | 0.26 | o0.10
20 | 16.5 5.2 1.6 0.54 0.18 0.072
25 11.4 3.6 1.2 | 0.38 0.13 0.057
30 8.1 2.6 0.8 | 0.28 0.10 0.046

5.15 In Ireland the most critical time for high ammonia concentrations would

be in summer when high temperatures and significantly alkaline pH due to
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15~520 °C or higher and from 8.0 to 8.5;

‘excess of 20 mg/l N may causé methaemoglobinaemia in bottle fed babies.

photosynthesis may occur. These cohditiohs are likely to vary from

such conditions would produce a

level of un-ionised ammonia (0.02 mg/% N) in the presence of

The E.E.C. Freshwater Fish

'no effect’
total ammonia ranging from 0.18 to 0.77 mg/% N.

Directive (C.E.C., 1978) sets mandatory (I) limits of 0.8 mg/% N for total

ammonia and 0.02 mg/% N for un-ionised ammonia.

5.16 1In consideratieon of the foregoing the follow1ng standards are

recommended for ammonia in the waters of the Lower Shannon . Catchment -

95 percentile limit : 0.5 mg/L N (total); 0.02 mg/f N (un-ionised)
‘ 50 percentile limit : 0.2 mg/L N (total)

Oxidised Nitrogen (Nitrate and Nitrite)

5.17 Excessive concentrations of nitrate may arise from fertilisers

fleaching from land or from organic waste discharges. Nitrate levels in

In -

5
‘addition, high nitrate levels show possible llgks w1th stomach cancer

(Fraser and Chilvers, 1981; Mason, 1983). <¢ﬁn view of the possible health

-risks it is accepted by leading authop§®g§é that nltrate levels in abstractedL

water used for publlc consumption qfﬁ not exceed &bout 11 mg/% N.

Q é>
: oég .
5.18" In terms of eutrophlcagébgoln lakes high nitrate levels have been

Q
_assoc1ated with excessive ﬁ?gﬁt growth, However, in most freshwaters

enhanced plant growth is @ﬁtrlbuted to increased phosphorus supply and in’

unpolluted waters nlt%ﬁﬁe is usually not the limiting factor for plant growthﬁ*

5.19 The following standards are recommended for oxidised nitrogen in the

Lower Shannon Catchment. As the concentrations of nitrite are usually veryv?

low in surface waters (<0.01 mg/ 2 N}, these standards‘may be applied also to

nitrate:
99.9 percentile limit : 11:mg/2 N
95 percentile limit 5 mg/% N
50 percentile limiﬁ : 3 mg/% N

z»Phosphorus (Total and Orthophosphate)

5.20 The éffect’of increased phosphorus inputs to waters, especially fresh-

" waters, is to promote the growth of green plants. This usually involves

rooted plants and attached algae in rivers and planktonic algae in lakes.
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Excessive plant growth is likely to have adverse effects on most uses of :ﬁ
water. _The worst éffects are likely to be experienced with standing i

waters because of the presence of suspended algae.

5.21 The growth promoting effect of phosphorus (mainly the inorganic form)

is due to its status as the growth 'limiting factor' in freshwaters;
increased amounts enhance and reduced amounts diminish plant producﬁion;
However, because of the interrelationships with other factors such as light,
temperature, depth and current speed it has proved difficult to develop |
clear-cut criteria for phosphorus. In addition, there is no general
agreement on the tolerable 1e§els of plant biomass iq'standing or .running
waters. Recent studies co46rdinated by the O.E.C.D: (1982) have shown
significant correlation between phosphorus input andyin—laké phosphorus and
chlorophyll concentrations; however, the confidence limits for these

correlations are still quite wide.

15.22 Rivers Respiration- and decay of excessive plant growths ‘can result

in severe pre-dawn deoxygenation in rivers and stre@ﬁ% in late summer/early
&
autumn. Jorga and Weise (1977) suggested thatgtgé 'critical biomass' (viz.

bicmass above which respiration is likely t@?g&éduce 1gn1flcant deoxygen-
atlon) of rooted plants in rivers is ZSOQ%dﬁ%y weight/m? . However, studies
by Horkan (unpub.) on the Rlver Suir 5§§€éshown that attached algae such as
Cladophora may have a .greater 1mpag§§®er unit weight than rooted plants. .
Pitcairn and Hawkes -(1973) found Qéﬁt excessive growths of these algae only-
occurred’ at concentrations exceéﬁlng 1 mg/l P. Median orthophosphate levels
in the L0wer Shannon Catchmeé% are, in general much less than one-tenth of

this value.

5.23 fh‘the absence of clear-cut criteria,dene; et al (1981) éuggésted

that standards for drthophosphate in tﬁe River Suir should be based on

maximum and median values at clean water statlons, these values being
deszgnated respectlvelv, as the 95 percentile and 50 nercentlle concentratlons.
In the Lower River Shannon and tributaries the maximum and median concentrat-
-ions of orthophosphate at such stations range, respectively, from 0.03-0.41
and frem 0.01 - 0.04 mg/%2 P the bulk of these, respectively, being less than
0.13 mg/% P and 0.03 mg/% P. At present, the cause/effect relationship of
phosphate in' the river is not clear, so i£ is considered prudent to adopt
values somewhat greater than the latter valués as appropriate peréentile'

limits for orthophosphate. Thus the following tentative limits are proposed
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‘for orthophosphate in the flowing waters of the Lower Shannon Catchment.
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95 percentile limit :: '0.15 mg/L P
50 percentile limit : 0.05 mg/% P
N.B. More stringent limits may be required in the larger rivers:

and streams discharging into lake waters.

5.24 Lakes Increased phosphorus loading to lakes usually results in

planktonic algae which may become excessive leading to

enhanced growth of |
adverse effects on some or all beneficial uses. In shallow lakes growth

of attached plants may alsc be stimulated by increased phosphorﬁs loadings.

The point at which 'nuisance' growth occurs depends, to a large extent, on -
local circumstances e.g. where water is abstracted, the degree of treatment

is an important factor determining the likély-effect of excessive algal
growths. Game fisheries are also advefsely affected by such growths{‘ in

contrast, coarse fisheries may be only moderately or not at all affected

by such developments although the appearance of algal scums or discoloured

water may deter anglers.

5.25 Phytoplankton biomass is usually as%é%sed by the chlorophyll a content

oF the water. This is used in the\glgg% D, (1982) cla551f1cat10n of the

lake waters (which also takes lntgﬁgﬁcount total phosphorus concentrations

and water transparency) shown Qﬁéﬁébl 5.1, The lake categorles given are

S
50 &
KL ,
O TABLE S.1

Classification of ﬁ%ke Waters on the Basis of the Concentrations of
Total: Phosphorug§§hd Chlorophyll a and on Transparency (O.E.C.D.,

! Cép, °1982).  (Annual Values)
Tot. Phos.| - Chloroohyll a ‘Transparency
Lake Category mg/m? ' mg/m _m
- Mean ~ Mean . Max . Mean Min
Ultra- :

Oligotrophic L4 <1.0 £2.5 212 | =6
Oligotrophic <10 < 2.5 <8 >6 >3
Mesotrophic = |10 - 35 2.5 -8 | 8-25| 6-3 | 3-1.5
Eutrophic 35 - 100 © 8-25 | 25-75 3 -1.51.5-0.7
Hypereutrophic | > 100 . >25 . > 75 . 31.5 ‘50.7

those of classical limnology and do not refer specifically to water quality.
However, the likelihood that the values observed in respect of the parameters
in this table result from pollution induced eutrophication increases with .the

higher values in the eutrophic range and is virtually a certainty in the case

of values in the hypereutrophic range.
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5.26 As the effeots of increased phoSphorus concentrations in lakes are
mainly expressed through increases in algal growth it is essential to
consider the chlofophyll a ranges in Table 5.1 in respect of water quality
requirements. Because of the relatively stringent requirements for water
abstraction and salmonid fisheries, indicated earlier, it is suggested that
suitable conditions for these uses would be present only where the
chlorophyll a content of the lake did not exceed,the lower part of the

eutrophic range in Table 5.1. Thus, suitable guidelines for maximum

acceptable algal production in such lakes might be an annual mean concen-

tration not greater than 12 mg/m* and an annual maximum chlorophyll a

concentration not greater than 35 mg/m®.

5.27 An examination of the O.E.C.D. classification"scheme given in Table’

v5 1 1nd1cates that these guideline values for chlorophyll would equate with

an annual mean total phosphorus concentratlon of 50 mg/m?, ‘ However, the

data available suggest that this relationship is not valld‘fof Irish lakes and
that a oonsiderably lower phosphorus concentration limit is applicable. In
lakes such.as Loughs Ennell and Sheelin, it is probable thet annual mean

total phosphorus concentrations as low as 20 mg/m’ @8uld give rise to
‘chlorophyll levels similar. to the guideline lim%§s\suggested However, higher
annual mean concentrations of total phosph S éEre likely to occur in markedly
coloured lakes and these would need speq@h@?ccns1dexatlon. It must be .. _
remembered also that perm1551ble lncn§a§g% of phosphorus concentrations in lakes
should take account of the greate§§g§§avallablllty of the element in wastes

compared to its composition in n§§ﬁral sources.
\.

5.28 1In consideration of thg&foregoing a tentative guideline for total
phasphorus' in lake waters used for abstractions and for game fisheries
is as follows:-

. ’ . . 3
Mean annual concentration not to exceed 25 mg/m P

(N.B. This limit may not be suffidiently stringent for very
low coloured lakes and may be too strlngent for those of high

colour) .

Other Parameters

5.29 The above parameters will adequately assess‘water quality in respect

of the bulk of waste inputs to the Lower Shannon Catchment. It is desirable,
however, that water guality monitoring be expanded_to take 'into account
parameters which reflect contamination by non-biodegradable wastes such as
pesticides and metals. This is particulafly importaht because of the water
abstractions presently made or thoselplanned in the catchﬁent and also
because of recent mining'activity at two sites which has resulted in water

pollution problems in the past.

\
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'5.30 Detailed lists of these less common types of pollutants are given in Tab;

water quality criteria produced by the U.S.

" :5.32 The recommended standards for aesthetic quality in the Lower Shannon

" Catchment are:- ' ' a4

5.2 and 5.3 at the end of this chapter. Recommended limits are given for the |

protection of the two main beneficial uses identified in the catchment, viz.

The limits recommended are based o

E.P.A (E.P.A., 1972, 1976 and 19

water abstraction and salmonid fisheries.

on the E.E.C. water directives (C.E.C., 1975, 1978) and on the 'Water Quality

Guidelines' issued by the Technical Committee on Effluent and Water Quality

Standards (1978) and these are also shown in the Tables,

AESTHETIC QUALITIES

5.31 Besthetic quality standards are requlred to protect the general

apoearancn and amenity value of the nation's waterways In the Lower Shannon

Catchment these standards should ensure that the waters are free from such

substances as may cause offence or injury.

&
N\
All waters sHould be free from subgﬁ%nces attributable to waste-

water or other discharges th%& Qﬁ
- P&
- settle to form objeﬂt;gﬁ’ e deposits,

-7 float as debris, - se§ﬁ6§611 or other matter to form nuisances,

- produce’ ob3ect1qg§h§é colour, odour, taste or turbidity,

Q
lnjure or are toxic to or produce adverse physiological

response in hqﬁéns, anlmals or plants,
&
O
- produce undésirable or nuisance agquatic llfe

MIXING ZONES

5.33 The concept of the mixing zone is based on the éimple observation that
when an effluent enters_a receiving water, dilution is not-instantaneous but
takes place in an area known as the mixing zoné {Technical Comﬁittee on
Effluent and Water Quality Standérds, 1978). General water quality staridards
cannot apply to these zZones but it is essential to establish a level of 1
control which will ensure that acute toxicity and other problems will not

arise and that the zones will not act as barriers to prevent passage of

- ‘migratory fish.

5.34 The mixing zone is defined as an area adjacent to a discharge where

wnitial dilution occurs and where recetving waters may not meet all quality
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eriteria nor requirements otherwise applicable to the receiving water. As

damage may be inflicted on the aquatic resource by a partially-mixed discharge,

the permissible size of the mixing zone depends on the strength of‘mixing
forces (such as river flow), the exchange rate and the size of the rece1v1ng
water body and whether other mixing zones are involved. Thus the permitted-
extent of the mixing zone depends on. a .site-specific characterlstlcs and

regquirements.

5.35 The quality guideliﬁe’suggested by the E.P.A. (1976) is that, 'the
gquality for life within a mixing zone should be such ﬁhat the 96-hour LCsg
for biota significant to the indigenous aquatic community is not exceeded;
the mixing zone should be'free from effluent substances that will settle to
form objectionable deposits, free from effluent~asseeiated substances that
form unsightly masses and free from effluent-associated substances that

produce objectionable colour, odour or turbidity.

5.36 Because shallow waters tend. to be important frdm an ecological point

- of view, providing spwaning and nursery areas for fl%? and supportlng

felatively abundant invertebrate fauna, it is deSLg@ble, where p0551ble, to

ensure that mixing zones be confined to dee Avz'ﬁ\&ters. Likewise, the zone
v g p

should not form a barrler to migrating f1§§¢%> Bearing these considerations '
in mind, it is loglcal to locate the m%@gnéxzones where maximum protection-
is afforded to aquatic life and leaaﬁ&:ﬁpalrment occurs to other beneficial

uses., <<°\\\

5.37 The recommended standar@é%or mixing zones in the Lower Shannon

Catchment is:-—

Although water quality characteristics in mixing zones may

differ from those in receiving systems, to protect uses in

both regions it is recommended that mixing zones be free of

substances attributable to discharges or wastes as follows:-

~ materials which form objectionable deposits,

= scum, 0il and floating debris,

~ substances producing objectionable odour, colour, taste
oxr turbidity, ’

- conditions which produce objectionable growth of nuisance
plants and animals,

- concentrations of pollﬁtants in the mixing zones sheuld
not give rise to acute toxicity, e.g. the S96-hour LCsg

value for indigenous organisms shculd not be exceeded,

EPAExport 26-67- um.uﬁ# “A4
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- o

)

the mixing zone should be sited and sized té ensure the
free passage of migratory fish and the maximum protection
of fish and otherAaquatic life. The permissible size of

a mixing zone will depend on the strength of mixing forces
such as river flow, the exchange rate of the waterbody and
the number of discharges. Where a number of mixing zones
are involved each must be small enougﬁ to avoid overlap and

to maintain an appropriate ratio of mixing zone to waterbody.

&
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CHAPTER SIX

WASTE ASSIMILATION . CAPACITY IN THE LOWER SHANNON

CATCHMENT

RIVERS

6.1 General Comments The dlscharge of waste to a river channel must of

necessity alter tne quality of the water in that river to some extent. The
limits within which such a change in quality must be controlled are
governed by the river water quality standards specified for the protection

of the beneficial uses of those waters. The waste assimilation capacity of

) B

a river at any particular location may be defined as the maximum quantity
of waste which may be discharged under set conditions of river flow that
does not lead to any significant exceedance of the specified water quality
standards outside the mixing zone of the discharge location. This capacity

for waste assimilation provides the link between water quality standards

and effluent emission standards and thereby de§érm1nes the degree of treat-
ment which must be provided to wastes be@@gﬁ they are dlscharged to a
river system.' The management of wateg&g@%llty in a river system must

therefore be exercised within ‘the L§Q§&s set for the waste assimilation

&
capacity as defined above. é§Q§@
9
: s
" s ®
6.2 The concept of waste .&Qs:l.mllation capacity as defined above is

sometimes referred to as ghe 'Environmental Quality Objectives' (EQO)
approach and representsothe most logical and economlcal strategy for

water quality management. Other approaches to water quality management
have been proposed both in the U.S. and in Europe which include a system of
uniform or fixed emission standards. In this system, dlschargers would

be requlred to brlng their effluents to a uniform level of quality regardless
of .the aSSlmllatlon capac1ty of the receiving water, provided thevrecelv;ng
water guality objectiyes are met. While such.a system has.merit where
persistent or toxic substances are concerned, in the case of the Lower
Shannon River, wnere the vast majority of the wastes discharged are of an
organic biodegradable nature, this system would lead to an undesirable
degree of inflexibility and in some cases unnecessary erpense in relation

to the treatment of conventional waste.

- D ) B D
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6.3 The practical adyantage of adopting the EQQ approach is that it
provides for the efficient use of water resourxces vhile at the sampe time
providing maximum benefit froﬁ the capital inyestmpent in.effluent treatment
facilities. In its application however, the use of the assimilation capacity
of the river as being the maximum amount of a particular waste which can

be accommodated by a receiving water may not be the most desirable approach

‘and it may be considered more prudent to discharge a lesser waste load

thereby providing a reserve capacity in the'receiving water to accommodate

future development.

THE DETERMINATION OF WASTE ASSIMILATION CAPACITY

6.4 The capacity of a river or any water body to assimilate waste is

largely a function of the amount of dilution afforded to the waste by the
receiving water. In addition, the natural characteristics of the receiving
water, physical, chemical and biological, may have a modifying effect on

the fate of pollutants after discharge; for 12§tance, heavy metals such

as zinc and copper will be precipitated in 2§$é waters while the deoxygena—.
tion caused by the presence of blodegrggagﬁb pollutants may be lessened

or completely compensated for by rapgé%?éaeratlon in shallow, fast flowing
Streams. In contrast, in acidic g%térs of low hardness, metals may Yemain

0

in séluble form and exercise éqﬁic effect at relatively low concentratlons,
Q
again, in slow flowing, deep}g?%ers even moderate increases in concentrations

of blodegradable waste (B. 008 } may lead to excessive deoxygenatlon.
éé*

. &

6.5 Most of the wastes ‘discharged to Irish rivers are organic, blodegrad-

able substances and, as the information given in Volume 3 demonstrates, this

.vgenerality'holds for the Lower Shannon Catchment. The main effects of such

wastes are deoxygenation and eutrophication; in some oases,a toxic effect’
may be exercised,'particula;ly in the case of‘septio wastes, through the

presence of ammonia or other reduced compounds in high concentrations. While

it is rarely possible to demonstrateva-straightforward relationship between

B.0.D. and the_above.effects; this parameter is the most useful and commonly
employed measure of pollution by'organic biodegradable wastes. This applies

particularly'to rivers and,estuéries; in the case of lakes, where the

main effect of importance is eutrophication, the phosphorus content of

organic wastes is a more appropriate basis for assessment of the situation
likely to arise from the discharges of such wastes than is the B.0.D. content.

A further advantage of the use of B.O.D. concentration to characterise the

74
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degree of pollution by,Qrganic.wastes is that the Waste loads may be
quantified in a readily appreciated form e.g. as the amount of B.0.D. (as kg)

discharged per unit time.

6.6 The accurate prediction of the effects of organic wastes on receiving
waters, on the basis of their B.0O.D. content, is not easily achieved. This
is due to the complex of factors, chemicel, physical and biological, which
are iﬁvolved(in the process of self-purification. A variety of mathematical
modelling procedures have been developed over the years to deal with this
situation particularly in respect of effects bﬁﬁthe dissolved oquen regime.
The earliest efforts in this_difection were thoge of Streeter and Phelps who
developed a mathematical model for dissolved ongen prediction in the Ohio
River in the US; this model is the basis for most of the more recehtly
developed procedures. The mathematical modelling approach is particulérly
useful where there is a number of large waste discharges and water abstrac-
tions concentrated along relatively short stretches of a river and where,
therefore, the full extent of the assimilative 58pac1ty may be required to
effect the necessary controls. However, é§he case of rivers receiving
relatively small waste discharges at l é§@ons well separated, as is the
case on most Irish rivers, the advan@%@ﬁ of the modelling approach is._
probably marginal. In these casegﬁg§%lmple mass balance approach to the
calculatlon of assihilative cqg§¢§ty seems sufficient, i.e. to treat B.O.D.
as a conservatlve parameter qgﬁ%hat only dilution need be taken into account.
There is the further con51g§ratlon that it is desirable to maintain B. 0.D.
Concentratlons at relatlgély low levels in receiving waters in order to
protect both. the natural_ecosystem and the quality for uses such as a
source of public‘water Supply. Therefore, it may not be advisable to take'
advantage of the capacity of well aerated streams and rivers to maintain
satisfactory dissolved oxygén levels in the presence of relatively high

B.0.D. concentrations.

6.7 Two factors only»are cbnsidered, therefore, in the calculation of
the assimilative capacity in the present context; these are the maximum
permissible concentration of B.O.D. and the river flow, the product of

these being a waste load. In the case of the Shannonvriver and its tributaries
the considerations diseussed in the foregoing chapter and in Volume 4 suggest
that the upper limit for B.O.D. should be 5 mg/L (95 percentile limit).However,

it is considered desirable, for the purpose of calculating waste assimilation
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‘the case of small rivers feeding Lough Derg, would severely limit the
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capacity,‘that this should be reduced to 4_mg/£;in_order to lessen the
possibility of carry over of wastes between locations and & consequent

increase in background B.O.D. concentration at the downstream location.

Ideally this maximum limit on B.O.D. concentrations .should be adhered to

under all flow conditions. To act on this basis however, particularly in

amount of waste which could be discharged at different locations; in these

cases such a restriction would be completely impractical. The general

‘practice, which is followed here, is to adopt the 95 percentile flow as

the lowest in which the B.0.D. limit should be met. This is a relatively

low flow and represents a reasonable compromise for management purposes.

6.8 In the case of the main Shannon River where the flow is controlled

for hydro-electric power generation the flow criteria which might be adopted

for pollution abatement purposes requires'a different approach to that which

is used for uncontrolled natural channels. The Shanhon river as it enters

Lough Derg is a large river even at very 1owéfiows and provides many
&

dllutlons to the relatlvely small volumgsg@f wastes dlscharged to it.
Because of this and also because of £g§ émportance as a salmonid river
it is con<1dered acceptable to adQﬁ@%a flow in the order of the estlmated :
dry weather flow as the appro%giaﬁe flow criterion Wthh might be adopted 5
for pollution abatement punge@s. Downstream of Lough Derg at Parteen

Weir, the ESB ‘i's obliged toéglscharge a minimum flow of 10 m 3 /s compensa-

tion flow down the old. gﬁ%er channel and it is only in emergency 51tuat10ns

that flows in the old(%lver channel were less than this. In these

circumstances, therefore, it is considered reasonable to adopt this
compensation flow as the flow criterioh which should be adopﬁed in' the :
lower Shannon for pollution abatement purposes downstream of Parteen Weir. .
The flow in this channel is augmented by the three tributaries - Kllmastulla,
Mulkear and the Groody all of which enter the 1eft bank of the channel

upstream of Limerick. The amount of which the compensatlon flow is

augmented should be taken as the 95 percentile flow in these tributary

streams which is the flow criterion adopted for pollution abatement purposes

in all tributaries streams of the lower Shannon river.

The restriction of waste assimilation capacity to the dilution

6.9
implies that

‘available at 95 percentile flow in the tributary streams

EPA Exporfim - -00:37:44
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there is a wide spectrum of river conditions providing greater dilutions
of which advantage cannot be taken. This drawback. can be oyercome where

it is feasible to store wastes during periods of low flow and te discharge

them when adequate dilution conditions are available. This is a practical

proposition in the case of some industrial wastes but for many otheérs and for
domestic wastes; in genetal, longterm storage would be impracticalior else
unacceptable on aesthetic or public health grounds. A further strategy to
overcome the drawback of limited waste assimilation capacity is augmentation
of low flow from in-river or reservoir storage or frem groundwaters; This

may not be a practical proposition in some cases, e.g. for waste discharges

lncated on the periphery of the river catchment; . in addition there are

considevations of extra costs, the gquality of the stored water and the changes
in vensration and deoxygenation constants with change in flow of the river.
&.

6.10 It is probably less acceptable that the q@nterlon for dilution

should be the 95 percentile flow where toxg@‘gﬁbstances are concexrned

than it is for organic biodegradable waeﬁ@@? While the available data

suggest that pollution with tox1cant§§i@§not a 51gn1f1cant problem in the
lower Shannon Catchment at presen8§9§§\ls opportune to conSLder the appro~
priate controls which should b%dqggpted for wastes contalnlng these substances.
The maximum permissible conceq&%atlons of the commoner toxicants llkely to

occur in water borne wastes¢£%ve been glven in. Tables 5.2 and 5.3. These are

based on the most up to date information and offer a reliable basis on

_which to determine assimilative capacity. 1In view of the direct effects

of toxicants on organisms end the tendency of some, such as pesticides,

to accdmulate in the environment, it seems de51rable that the total amounts
dlscharged should be kept to a mlnlmum Therefore it is proposed that

the permissible concentration llmlts for toxicants should be adhered to
across the whole flow spectfum; in practical terms this implies that

the assimilation capacity for toxicants should be calculated as the product
of the maximum permissible concentration.and the Dry Weather Flow. 1In

the case of mixtures of toxicants (e.g. a waste containing three toxic

heavy metals) recent work suggests that where the reSultant concentrations

of the individual substances in the receiving water are less than the
limits suggested as criteria (E.I.F.A.C., 1980) the possibility of an

additive effect may be ignored.
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ASSIMILATION CAPACITY 'AT IMPORTANT LOCATIONS ON. RIVERS IN THE LOWER SHANNON

CATCHMENT
6.11 The waste assimilation capacity (WAC) as outlined above for organic

biodegradable wastes expressed as kilograms of B.0.D. per day at a number

of key locations in the lower Shannon has been calculated as follows:

} x F__ x 86.4 kg B.0.D./day

waC = A€+~ Spack 95

where C - = maximum permissible B.0.D. concentration {4 mg/ﬂ for
max :

salmonid waters)

= background B.0.D. concentration {mg/{) upstream of

Cback
the discharge location
'F95 = 95 percentile flow (m®/s)
86.4 = factor to convert WAC to a daily load (kg B.0.D./day) when
cmax and Cback are expressed in mg/{ and F95 is expressed
3 s )
as m®*/s . \gg
é§@

The details and results of these calgﬁﬁ ions are set out in Table 6.1 for

towns -and large villages (populatgﬁ%@breater than 400) in the catchment
The calculations are based on %n éé%lmate of the 95 percentile fldw Wthh

mﬁs where available. In a number of cases,

the

is derived from processed re
\\‘(\
95 percentile flow is estéwgked from other locations in the catchment whlch

‘have similar catchment c%aracterlstlcs. While these estimates are sufficiently §

accurate for plann1n8§%§rposes they would need to be refined in time as
The back-

addltlonal gauges are installed and more records become available.

ground B.0.D. concentrations used are the medians of the values recofded at

the nearest sampling statlon upstream of the discharge at the location in
' In cases where no chemlcal data are avallable and biological

. question.
a background concentration

surveys show the river water quality to be good,
of 2 mg/2 B.0.D. is assumed for the river upstream of the discharge point.

LAKES

6.12 In the case of organic biodegradabié wastes, which are the main
concern in the present case, the potential effect of greatest importance,
in respect of discharges to lakes and other stahding waters, is eutrophica-

tion and the associated increase in the growth of green plants; in
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particular the planktonic algae. The primary (B.0.D.) effect of organic
wastes is usually not very marked in such waters due to a sufficiency of
dilution and to rapid reaeration rates although significant pollution can
arise in localised areas, e.g. small, narrow-necked bays,-due to poor
dispersal of waste. In cohtrast, the input of excess nutrients is likely
to have appreciable effects on water quality in most lakes. The
stimulatory effect of these nutrients on algal growth depends not only on
the concentrations ©of such substances in the lake water but also on the
length of time over which the nutrients and algae remain in the lake water.
In very rapidly flushed lakes there may not be any signifieant growth of

planktonic algae because the water residence time is too short to allow

the algae to complete their life cycle.

6.13 Accurate prediction of the response of algae in lakes to nutrient
input is difficult because of the many variables involved. Over the last
20 yearg mathematical modelling has been used and many of the models
devised have successfully predicted algal growth variation in particular
lakes. However, the general application %ﬁé;uch models is difficult
because of the necessity to make fregp‘@%asurements of the various model
parameters in .each case and of thggggéd for computing facilities to

allow quick solutions. A more<§%g§llfled approach, whlch has received
wide acceptance in recent Y%9E§‘ is that developed by Vollenweider (1971,
1975, 1976). From ex1styﬁ§fﬁata Vollenweider was able to show that
concentratlons of phosohgé%s in lake waters could be predicted from

annual phosphorus 1npo§§§§g (i.e. the sum of the loads carrled by feeder
-streams and the dlﬁéCt inputs from waste discharges). This was dchieved
using a simple input-output model the main modifying parameters of which
are mean depth and water retention time (Vollenweider, 1975). 1In addition,
relationships were also established between phospherus inputs and lake
concentrations, on the one hand, ana algal growth, expressed'as chlorephyll
a concentrations, on the other (Vollenweider, 1976). 'The latter
relationships have been established also by other, iﬁdependent investiga-
tions. The main assumptions in Vollenweider's approach are the 'limiting
nutrient’ status of phosphorus (and, theretore, in cases of artificial
eutrophlcatlon the stimulation of algal growth is mainly attributable to
phOSphorus)and that lakes operate as completely mlxed reactors. The

first of these assumptlons is more justified than the second.

Eﬁ Expor! %E’m -0U.37:44
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6.14 Vollenweider's simplified modelling approach was used in -assessing
the results of an internationai project on lake eutrophication which was
undertaken between 1973 and 1978 under the auspices of the O.E.C.D.
(0.E.C.D., 1982). The model was largely vindicated by the data generated,
e.g. concentrations of phosphorus measured in the lakes were in reasonable
agreement with those predicted by the model from the.annual phosphorus
inputs. The data were subjected to statistical analysis in order to
determine quantitative relationships between phosphorus loading, phosphorus
concentrations and algal giowth (directly measured as chlorophyll a
concentrations or indirectly by watexr transparency). The most useful of
the relationships established are those between phosphorus inputs and
annual average and annual maximum chlorophyll a concentrations. The

regression equations for these relationships are as follows:

: & —
(a) for annual average chlorophyll g_conqgﬁ%ration, [éhl]
&

— o NP
chi] = 0.37 {[F]. /éﬁ\@/&c y 0-79
: Tl g :
. & -

» SV max
(P) for annual maximum chlorqgﬁ%f%xg_concentratiqn, _[;hi]
, §i§9

3

. : R
max| _ AS . ,0.89
l_Chl] = 0.74 {Q;EQ\J/ (14v CLU )}
&

&

s

L s -3
wherein[éﬁil is the annual average chlorophyll concentration (mgm 7)

max| o ' -3 . »
chl| the annual maximum chlorophyll concentration (mg m ), EP]j the

annual average cohcentration of phosphorus in:the inflow (%.e. the yearly
input of phosphorus divided by the total water flow) (mg m _3) and Cw
the water retention time (i.e. lake voluﬁe divided by the.infiow) (yr).
The term on the right hand side of these equations-is refeired-to as the

' flushing corrected' annual average inflow concentration of phosphorus.

ig----n-“ — - .
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6.15 The regression lines for the latter two equations are shown in
Fig. 6.1; the log scales are necessary to give a straight-line
relationship in each case. The 80 and 95 percent confidence limits are
also shown in the figures and, as may be seen, these are relatively wide.
This'is a reflection of the heterogeneous nature of the group of lakes
and reservoirs included in the O.E.C.D study and on the charaeteristics
of which the relationships are based. In the use of the figures it is
suggested (O0.E.C.D., 1982) that the 80 percent confidence limits provide
a working reference; thus if new data points lie outside these limits
they piobably or certainly reflect non-conforming special cases or else
indicate that the data are unreliable. A further drawback in the scheme
is ‘the use of total phosphorus (i.e. all forms of the :element, organic

and 1norgan1c) as a measure of the nutrient upply for algae Many

naturally occurring forms of phosphorus (e.g apatltes) are only sparingly

" or not at all available to dgrowing algae because they are not readily

hydrolysed to the orthophosphate form. Thus the algal growth response-

' to unit areal loadings of phosphorus from dlgferent lake catchments may

vary widely; where the phosPhorus load 1%¢Berlved mainly from natural

sources the response may be relat1ve§§'§éderate; where, however, the
\
load is dominated by artificial ssﬁ?ﬁbs, e.g. sewage and similar wastes,

in which phosphorus is present0 g@%ly as orthophosphate, the response is
likely to be marked and to §§s§it in abundant growths. This, undoubtedly,

\
is a major factor 1nduc1Q%\§he relatively wide confidence limits for these
0 .

_statistically 51gn1f1can§ relatlonshlps

&
. S .
6.16 Bearing thesd’ reservations in mind it is possible to make use of

the O.E.C.D predictive equations to assess the waste assimilation capacity

for_a-lake; this assumes that the waste fraction of greatest interest is

phosphorus because of its key role in promoting the growth of algae and
other plants. Before such'predictionsbcan be made it is necessary to
consider what levels of algal growth are compatible with the uses of a
particular lake. This topic has been discussed above in Chapter 5. It
.was conc¢luded that the waters of the Lower Shannon could be classified
primarily as salmonid waters and that maintenance of water quality

conditions appropriate to this designation would be a general assurance

_of_fitness for all other uses. In regard specifically to algal growth

in lakes in the catchment it was therefore concluded that this should be
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‘kept to a relatively low level viz the annual mean ahd maximum concentra-
-3

tions of chlorophyll a should not exceed, respectively, 12 mgm ~and

35 mg m 3, these values falling in the lower part of the eutrophic range
as defined in the O.E.C.D classification scheme shown in Table 5.1. 1In
order to keep algal growth to these levels it was proposed that the annual
mean concentration of total phoSphorus in the lake should not exceed

50 mg m 3.

E)

6.17 Using the diagrams in Fig 6.1 or the regression equations, the

annual inputs of phosphorus corresponding to the above chlorophyll values

may be obtained. The inputs obtained are, in theory at least, those : ]

=

which should not be exceeded if chlorophyll levels are to be maintained.

at or below the limits decided on in eaeh_case. Where actual measurements
. of chlorophyll gJ concentrations and'phosphorus input are not available the
predictions must be made using the main: regression line in Fig.6.1 1In

such cases a 'pessimistic' prediction must also be considered this

= OE

corresponding to the intercept with the upper g@yper cent confidence

limit. However, in cases where data are avgﬁfable and plot within the

S S
80 per cent confidence limits, Jones %Eﬂxﬁee (1982) have suggested that
predlctlons should be based on 1nte§§§§ts with a line drawn through this
regression point parallel to the§§§§n regre581on line. This approach

is justified by observatlons ma on the changes in lakes~subject toc phos-

phorus input reduction whlch éﬁowed that the regression p01nts ‘for chlorophyll

[l =

a against phosphorus inp at different stages in the recovery process

tended to lie parallel(ég the main regression llne in the diagram. - Jones

and Lee further argued that in using the diagram in this fashion the

eonfidence limits did not apply.

6.18 In the lower Shannon catchment the data required to make an

o R

assessment of waste (phosphorus) assimilation capaeity, using the O.E.C.D.
predictive equations in the manner described above, are available for

only one lake, Lough'Derg.\ This lake represents, however, a major

o)

fraction of the water resources of the catchment. Information on

phosphorus inputs to and chlorophyli a concentrations in Lough Derg are

available from the investigations carried out by A.F.F. in the period
1976 - 78 (Bowman, 1985). The approprlate data from this study (using

averages of the three years) have been plotted in the diagram, Flg 6.2.,

[
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Fig. 6.1 Regressions (solid li'nes) of annual average, I}_Jﬁl] , and
annual maximum, Chl , chlorophyll a concentration on
the 'flushing corrected' average annual inflow
concentration of total phosphorus (0.E.C.D., 1982).
Broken lines indicate the 80 per cent confidence limits.
See text for regression equations. '
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Fig. 6.2 Regression line (1), withIBQ per cent confidence limits (2), of

the annual average chlorophyll a concentration,

[Cﬁl] , on the

flushing corrected annual average inflow concentration of total
phosphorus based on the O.E.C.D. equation given in the text.
Regression points are shown for the data sets for Lough Derg

{1976 - 1978}
and Lough Muckno 1978 (M).

(D), Lough Ennell 1984 (E), Lough Key 1976 (K)
The intercepts of lines drawn

through these points, pvarallel to the main regression line,
with the line representing a value of 12'mg m™® for annual
average chlorophyll a concentration are also shown (D', E', K', M').

The corresponding values for the flushing corrected annual
average inflow concentrations of total phosphorus (indicated by
arrows) are given in Table 6.2 together with the total inputs

represented by these concentrations.

explanation.
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which shows the O0.E.C.D relationship between the annual average

chlorophyll a concentration and the ‘flushing corrected' annual average

inflow concentration of total phosphorus. Also shown are regression

points for three other lakes, Loughs Ennell, Key and Muckno studied by

A.F.F. in recent years. In all four cases the regression points plot

within the 80 per cent confidence limits and may be regarded; therefore,

as providing a reasonable working reference. In line with the above

suggestion of Jones and-Lee, lines have been drawn through these points

parallel to tha main regression line to intercépt with the line represent-

ing an annual average chlorophyll a concentration of 12 mg m _3, one of

the two guideline limits recommended in Chapter 5 for this parameter in

salmonid waters. Vertical lines have been dropped from these intercepts

to give the corresponding values for the flushing corrected inflow

concentration of phosphorus.

6.19 The values obtained are set out in Table 6.2 together with the

equivalent annual inputs. Predicted values aﬁe also shown for Lough

Owel in the Table. Since an estimate of tgﬁ%] phosphorus input is not
available, a specific regression p01n§$fé} this lake cannot be plotted
on Flg 6.2 and the prediction 1s{§bt§ined from the intercept with the

main regression line. 1In this, gé%é therefore, a pe531mlst1c

prediction must be conSLderQ§9(§%tercept with the upper 80 per cent

Q
confidence 1limit). This ﬁﬁ%ﬁrcept indicates a value of 30 mg m -3 for

the flushlng corrected i glow concentration of phosphorus or’

1.5 tonnes P for the éﬁhual input. This contrasts with values of

~3 .
81 mg m and 4.1 tonnes indicated by the intercept with the main

regression line,

6.20 Of the five lakes dealt with in Table 6.2 oniy one, Lough .Muckno
-3 .-
. 'The

had an annual chlorophyll a concentratlon greater than 12 mg m
predlctlons indicate that the input of 7.1 tonnes estimated for this lake

in 1978 would have to be reduced to 5.4 tonnes to bring the average

chlorophyll g_concentratién down to 12 mg m In the other four cases

the predictioné indicate that substantial increases of phosphorus loadings

would be required to increase thg annual average chlorophyll a concentra-=

tion to 12 mg m_i% Howevef, these predictions must be treated with

. 86
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caution as the tolerable increases of’phosphotus input indicated are-likely
to be valid only if such increases arise from the same type or types.ofv
sources as give rise to the present loadings. In all five lakes,
particularly in Loughs.'D#rg .and Key, the bulk of the phosphorus arises
from natural sources; because of the relatively low bioevailability of
such phosphorus the present inputs to these lakes would have a much
smaller effect on algal growth than would arise if they were attributable
to artificial sources such as sewage treatment plants. Thus, the
assimilation capacities for phosphorus indicated in Table 6.2 for the
five lakes in question are likely to be very muchboverestimatedbif only
artificial inputé are being considered. A further point to be noted is
that if the hydrological conditions change substantially, thereby leading
to an increase or decrease of retention time and inflow, the riature of
the relatlonshlp betWeen phosphorus input and algal growth may not remain

the same as that operating under the previous hydrological regime.

6.21 Thus the usefulness for management pug?oseé of the value of 397
tonnes of phosphorus per annum as a guldeLyﬁe limit to controlling

algal growth in Lough Derg is llmlte§§‘§ﬁowever, some improvement of the
p051t10n is possible if the relat%§2$§loavallabllltles of phosphorus
from natural and artificial sog§§g9~are con51dered Recent research
(e.qg. Stevens and Stewart, %?3@& Lee et al, 1980; Peters, 1981;

Cowen et al, 1978) has 2bow® that the bulk of phosphorus from natural
sources is not avallablexégr plant growth due mainly to its belng held
in refractory complexgg?of an organic or inorganic nature. Biocavailable
fractlons for this type of phosphorus have been shown to vary from less
than 20 per cent to about 40 per cent. In contrast, the phosphorus

in wastes such as sewage treatment plant effluent and the rUn—off.ffO@’
agricultural wastes such as manure slurries is likely to be fully avail-
able to'growing plants. This is due to the-nutrient~being present in}v
such wastes as the mineralised phosphate or as compounds readily
hydrolysed to the free phosphate; ‘this is the form in which the
nutrient is taken up by the growing plants. Thus, taking a oonservative
value of 10 per cent as the bioavailable fraction of phosphorus from
natural sources, it would seemiadvieable.that artificial inputs of
phosphorus should be.weightéé.by a factor of 10 before adding them to

the natural sources to obtain the total input.
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6.22 It was pointed out above that the bulk of the phosphorus input

to Lough Derg is likely to be of natural origin and that the increased
load predicted by the O.E.C.D equation necessary to increase the annual

average chlorophyll concentration to 12 mg m - 3must be.interpreted as
¢oming from similar sources. Thus; a consideration of the relative

bioavailabilities of natural and artificial phosphorus inputs discussed

in the preceding paragraph suggests that the predicted increase of

phosphorus input to Lough Derg corresponding to an increase of average
chlorophyll concentrations to 12 mg m 3(397 - 204 = 193 tonnes P, see
Table 6.2) would have to be reduced by a factor of 10 if the increase

were to be brodght about by artificial scurces.

6.23 This approach suggests, therefore, that the assimilation capacity

for waste-derived phosphorus in Lough Derg should be taken to be of the

e K BE) BE) B B

~order of 20 tonnes. Assuming a per capita value of 2.5 g P per day in
domestic sewage and no removal of phosphorus in conventional treatment

this input is equivalent to the waste from a population of some 21,000

)

'persons However, it must be remembered thaegihls extra load is likely
¥ ~3
to increase the annual average chloroph¥;%§%oncentratlon to 12 mg m T

]

this compares with a value of aroundéﬂgﬁﬁ m recorded in 1976 - 78 so
that the - ;ncrease of algal growth<§qgid be apprec1able. If it was “felt

| %

desirable’ to maintain algal grQﬁgyéet the more moderate level represented
by e.g., an annual average c%@ggﬁphyll concentration of 9 mg m 3, use of
Fig. 6.2 shows that the coggé%pondlng phosphorus input would be of the

- order of 280 tonnes. Thg% would imply an increase of about 80 tonnes

over the average load.%br 1976 - 78 and, on the ba51s discussed above,

=]

would be equivalent to an addition of 8 tonnes of waste-derived phosphorus.

6.24 Two qualifications must be added at this point. Firstly, as
pointed out in Chapter 3, concentrations of chlorbphyll a measured in

Lough Dexrg in the summer-autumn period of 1982 and 1984 were appreciably

higher than those measured in the main survey of 1976-78. These later

concentrations, if taken as the annual maxima, would indicate a clearly

=

eutrophic status for the lake according to the values given for annual

maximum chlorophyll a concentratidns in the O.E.C.D Classification scheme

=

set out in Table 5.1. The representatlveness of the relatlvely ‘high

chlorophyll levels measured in 1982 and 1984 remain to be established as
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there is a possibility that they were due to unusual climatic or
hydrological conditions. However, they suggest that the phosphorus 1nput/
algal growth relationship established on the basis of the 1976 -78 investiga-
tion data should be treated as tentative. Secondly, the proposal that the
assimilation capacity for waste-derived phosphorus in Lough Derg should. be
taken as 20 tonnes has implications for the recommended guideline limit of
50 mg m_3 for the annual average concentration of total phosphorus in the
lake (see paragraph 5.28). This limit was based on a direct corfelation
with the recommended chlorophyll'E_concentration limits using the O.E.C.D
established relationships between these parameters. However this does not
take account of the fact that any added phosphorus which raises the present
concentration levels is likely to be more bioavailable than that accounting
for the bulk of the latter concentrations. It is necessary therefore that
the recommended limit of 50 mg m_3 for total phosphorus be kept under close
review and that further investigations be carried out to enable the

designation of a more realistic limit.
&
(é
§§'§$

6.25 Whlle the O.E.C.D. equatlon%gaﬁe the only readily used means
presently avallable for assess%gg:iﬁe impact of phosphorus inputs on
freshwater lakes they cau beéggygided only as giving a general guideline.
It is desirable that eachQ¢e§% should. be considered in its own context,
viz. w1th respect to its u%es, susceptlblllty to eutrophication and

the nature ofvthe was‘%> sources.llkely to affect its water quality.’
Information of this ééture, including hydrological aspects, needs to be
obtained for all of the lakes invthe Lower Shannon catchment so that

a tentative assessment_of their susceptibility to wasté inputs,
Particularly‘phosphqrus, can be made - _However, as an interim measure
-and following on from the arguments made above, it might be suggested
that waste-derived phosphorus inputs to these other lakes be resﬁricted-
to 10 - 20 per cent of the natural input. The latter may be derived from
the catchment area assuming that the natural ‘export' of phosphorus is of
‘the order of 25 mg m - per annum. This value is falrly typical of
unpolluted lake catchments 1nvest1gated in detail in recent years (e.g
see Bowman, 1985, p.71). In calculating acceptable phosphorus inputs

in this manner both point and non-point sources of waste must be

considered.
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CHAPTER SEVEN

WASTE LOADS AND WATER ABSTRACTIONS

INTRODUCTION

7.1 The vast majority of the waste loads'discharged to the Lower

Shannon river, its tributaries and the feeder streams to Lough Derg are
orgaﬁio in nature. . These waste loads arise from two main sources;

firstly, domestic wastes which are discharged to the river system from
local authority sewerage schemes, and secondly, waste loads which arise
from established industry in the area which in this case is taken to
include non-manufacturing activities such as milk collecting stations, and:
cattle marts. Some of the industrial wastewaters are treated in company
owned treatment plants from which they discharge directly to surface waters;
others discharge their wastewater, untreated, directly to surface water
courses, or spread them on land, while others dlscharge their wastewater

treated or untreated to local authority or rgaustrlal estate sewers.
&

* R
7.2 Some additional wastes enter E?§9gf%er system from non-point or
diffuse sources such as the rﬁn—o%§9§§%m agrlcultural land and the run-off
from Euilt up urban and industr§§bfareas, but no attempt is made in this

chapter to quantify the magngﬂgdé of the wastes entering the river in this

" way. In the context of th%~®bter guality management plan, conservative

wastes, as distinct fromxﬁhe organic wastes referred to above, will be

dealt with on an 1ndlgﬁdual basis where they arise, hav1ng regard to the

‘water quality criteria relating to the constituents of the waste and the

: low flow in the river at the particular disCharge point.

VESTIMATED EXISTING.WASTE LOADSs

7.3 - Spec1f1c details of ex1stlng domestic and industrial wastewater

discharges in the Lower Shannon are given in Volume 3 -'Abstractions and

" Discharges'. Estimates of domestic waste loads generated and discharged

were made using data submitted by the.local authorities. The estimates of
the generated domestic waste load were made using a load factor of

0.054 kg BOD/head/day to rhe population contributing to the scheme, and
the discharged waste load was estimated in most cases based on information
supplied by the loeal authorities on effluent B.O.D.,concehtrations. In

the absence of this information the discharged waste loads were estimated

"EPA Exporf 26-07-2013:00:37:45
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on the basis of the level of treatment provided, where primary treatment

is provided a reduction of 40% in the generated waste load was assumed

.and where secondary treatment is provided e reduction of 85% of the

generated waste load was assumed.

7.4 Industrial waste loads were estimated also on the basis of

information supplied by the local authorities having regard to effluent
discharge conditions laid down in licences;issued under the Local
Government (Water Pollution’ Act 1977. 1In cases where licences were not
issued, industrial waste loads were estimated from literature data
available for the industry type and the intensity of production in each
case. Data was also available at An Foras Forbartha from effluent surveys
carried out by the Institute of Industrial Research and Standards in‘the
operation of the joint A.F.F/I.i.R.S industrial efflnent advisory service

provided to the Industrial Development Authority.

7.5 For ease of reference the estimated geneggted "and dlscharged waste

loads at the various population centres 1ns§he Lower Shannon have been

'Summarlsed and set out in Table 7.1. é@téis clear from the table that at

all but' one location - Ballina - sgﬁ%ﬁkeductlon in the total generated waste
load is achleved before the . wasgéﬁé%er is dlscharged. The total waste load
generated at populatlon centgggdin the catchment is 4117 kg B.O. D/day and
the total load dlschargedQﬁs$§stlmated to be 830 kg B.0O.D. /day, thlS
represents an overall redgétlon of 80% in the total waste load generated.
Overall 1n the area, tggpratlo of the domestic to the industrial generated
waste loads is 1 : 1. 3., however, taklng the locations in the area having a
population equivalent of 1000 persons or more_(Total:load generated > 54 kgv

B.0.D./day) this ratio is increased to 1 : 1.5

ESTIMATED FUTURE WASTE LOADS

7.6 In the fifteen year period between 1966 and 1981 the population of
the Lower Shannon.increased by 19% and this trend is expected to continue.
With continued povulation ‘growth and future industrial develépment the ,
magnitude of the waste loads generated will also continue to increase. The
population of the catchment is projected.tovincrease to abont 100,000
persons by 2006 A.D. and this will result inAan increase in the

magnitude of the domestic waste load generated. In.relation to.the

future generated domestic waste load, it must be borne in mind that
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Estimated Waste Loads Generated and Discharged at Population Centres

TABLE

7.1

in the Lower Shannon

Waste Load Generated

Waste Load Discharged

1:: Zﬁii:tion (kg BOD/day) (kg BOD/day)
Domestic Industrial| Total Domestic Industrial Total
| %
Borrisokane 62 66 128 1 1 2 |
Cloghjordan 26 - 26 1 - 1 j
Moneygall 17 - 17 2 - 2
Toomevara 24 8 32 1 8 9
Nenagh 600 2000 2600 32 43 75
Portroe 22 - 22 éo& 1 - 1
Puckaun 19 - Y¥%§§$ 1 - 1
Ballina 28 2 Og?c;\o'\ 30 28 2 30
Silvermines 12 8Q§§§§ 20 2 8 10
Newport 38 é@@i@‘ 78 1 40 41
Cappawhite 22 <\<\§§°- 22 9 - 9
Doon 36 “SOQ\\'\\ - 36 4 - 4
Cappamore 60 4§F 27 87 8 27 35
Caheréonlish 48> - 48 7 - 7
Eailas_Green 9 - 9 2 - 2
Oola 30 - 30 2 - 2
Moroe 23 - 23 0.4 - 0.4
Castleconnell 84 - 84 40 - 40
.|Castletroy 380 - 350 100 - 100
Portumna 49 6 55 19 2 21
Woodford 14 - 14 5 - 5
Killimor 11 12 23 4 12 16
Killaloe 65 - 65 40 - 40
Whitegate 11 -2 13 1 2 3
Shannon Banks 56 - 56 43 - 43
Parteen 20.. 29 49 12 29 41
Scarriff - 74 39 113 70 39 109

EPA Export 26-07-2013.00:37:45
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living standards and persconal hygiehe practices are improving and this
trend will continue to develop. The increasing and more frequent use of
sink disposal units, washing machines, dishwashers and similar domestic
appliances will mean that the unit domestic organic waste load will
increase. For planning purposes, in estimating the future generated
domestic load, it is assumed that the unit B.0.D. load will increase

from 0.054 to 0.07 kg B.0.D/person/day by the beginning of the next

century.

7.7 Continued industrial development and expansion will be necessary to

sustain the projected increase in population in the catchment. It is
difficult to anticipate what type of industry might be established in the
catchment in the future or at what locations in the catchment such new

industry might be established. For planning purposes in the context of

the Plan it is assumed that new industries would be attracted to the larger

population centres in the catchment or to locations where an existing

industrial tradition exists. On the basis of éﬁis, ‘rablé 7.2 sets out the
estimated future (2006) waste loads at the @§§n population centres in the
catchment. The future generated wastedigéﬁs are estimated on the basis of
a unit domestic waste load factorxr q§3Q§b7 kg B.0.D. /person/day, and_the
progected increase in the.lndustslgl load is calculated on' the basis of the
domestic to industrial waste &%a§$ratlo of 1 : 1.5 as already establlshed

for the larger population. éenﬁres applled to the projected increase in
population. oé
&
Cp
' EXISTING WATER ABSTRACTIONS

‘
‘
u

7.8 A total of 86,000 m®/day of water is abstracted from surface and
groundwaters in the éatchhent and 80% of this water is abstracted from
surface waters. The main water abstractors are "Public Bodies"_who abstract
about 53,006 m® /day, and of this, 37,000 m* /day is exported across the
catchment boundary to serve Limerick city. Industry and others abstract
33,000 m® /day in the catchmént. Included in this figure is an abstraction
of 26,000 m®/day which is taken by the E.S.B. for the fish hatchery at
Birdhill, fhe remaining 7,000 m®/day is used for normal industrial purposes

in the catchment.

_\ EPA Export 26-07-2013:00:37:45 "
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CHAPTER EIGHT

EFFLUENT TREATMENT CONSIDERATIONS

INTRODUCTION

8.1 In the foregoing chapters estimates have been made of the waste
assimilation capacitonf receiving weters in the Lower Shannon together
with estimates of tﬁe existing waste loads discharged to these waters,

and the projected future waste loads likely to be aischarged as a result

of future developments in the catchment. This chapter deals with the

final step in the implementation of water quality management, that is
thevsetting of standards for effluents and the degree of treatment required
to achieve such standards. Of prime importance in this context aie the
effluent controls necessary in the first place to eliminate or abate any
existing pollution and secOndly the controls required to maintain the
desired level of water quality in the future ta@@ng into account the projected

increase:

Kln the wastes generated by the prOJgé%ed increase in population

and the expan51on in industrial and agrggﬁﬁiural activities.

& )
8.2 The water quality 1nforma§9 n“discussed in Chapter 3 and glven in
more detail in Volume 5 1ndlcat§§§§ number of locations where water quality
conditions are unsat15facton§§§§% require ‘improvement. It is necessary
therefore, to examine theseﬁéituatlons;ln detail in order to establish .
the nature of the improgﬁﬁznts required and how these might be effected.
It is also opportune at this stage to cafry out a similar examination at
locations where significant wastes are discharged'and water quality con-
ditions are at present satisfactory in order to gain a‘better perspective

of the residual waste capacity which may be available at these locations

and the extent to which additional wastes could‘be accommodated.

RIVERS

General Considerations

8.3 In the examination of waste treatment requirements, use has been
made of the calculations and estimates of waste assimilation capacity
already undertaken in Chapter 6 and of the estimated existing and projected

future waste loads as set out in Chapter 7. In addition, a number of other

assumptions have been made and these are listed below:
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(a)

(b)
i
d
i
..Ei . {c)
L
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Llﬁ {a)
|
j_ | (&)
(£)

As. the bulk of the wastes discharged to waters in the catchment are
of an organic biodegradable nature, the main water quality parameter

to be considered is B.O.D.

The control of effluents is based on}the Environmental Quality
Objectives approach i.e. the total amount of waste (as B.0.D.) in
the case of rivers which may be discharged at any location in
relation to the waste assimilation capacity as determined for the

discharge point.

In the case of lakes, it is the total amount of nutrient (as P)

estimated to give rise to acceptable levels of chlorophyll "a" in

the water body concerned.

For the purpose of determining the waste treatment strategy to be
followed in the present and future context, three discrete levels
of treatment are considered each removing: apspec1flc percentage of
B. O D. from the influent load to the tr8§%ment works. These are,

for primary (including prellmlnarygftéEatment - 40% removal, for

secondary treatment - 85% remo%\ é%nd for tertiary treatment -

95% removal. Where detalleddféﬁg}matlon was available from effluent
&
samples taken at eXLStlngéﬁqégtment works, this was also used.
&, A\\O’ |
0
All wastes. are dischagéed at a uniform rate and with a constant

composition} Cﬁ}

The water quality standards for B.O.D. in the Shannon tributaries
and the feeder streams to Lough Derg must be met at the 95 percentile
flow rate. In the main Shannon channel these standards must be met

at a lower flow rate which is in the order of the dry weather flow.

Primary treatment will be provided to all waste discharges as a
minimum measure in order to prevent public nuisance and to enhance

the use of the river system for amenity and recreational pufpeses.




discharged.

8.4 The analysis carried out for rivers in the catchment involyes the

‘calculation of the waste discharges’which.would yesult from the leyel

of treatment now provided for domestic and industrial waste loads, and

also for the_projécted increasé in these loads. Where-détailed information
was available in relation to the quality of the effluent discharged,
estimates were made of the discharged load based on the average B.0.D. concen-
tration in the effluent as derived from samples taken and the volume of waste
Using this information together with the detailed information
on background B.0.D. levels in the river upstream of the discharge

point as established from the water quality surveys carried out, resultant
B.0.D. concentrations arising downstream of each location were calculated
using a simple mass balance equation. The estimate of the projected future
waste load discharges was made on the basis of the projected increase in
population‘assuming the existing rates of water consumption are maintained
and the current level of treatment provided. Resultant B.0O.D. concentra-
tions downstream of ths discharge point arising from the existing and

projected future waste discharges were used toéassess what -change, if any,.

. would be required in the existing treatm%§t§§rov1ded For salmonid waters

S .
when  the resultant B.O.D. concentratl%§%§hrlslng downstream of the discharge
p01nt is 4 mg/L or less an accepta%ﬁ%ésltuatlon is indicated. Where -the

waste a551mllatlon capacity is ggcagded some degree of improvement is

,de51rable, particularly if teg g@sultant B.0.D. concentration exceeds the

recommended 95 percentile llmé% of 5 mg/ﬁ In deciding on the degree of
treatment which is de51rag¢% or necessary it must be borne in mind that
the calculations carrleébout are 1argely theoretical and should be regarded

as a general index of the nature of the situation at each point considered

- rather than a precise measure of the effects of the sepafate discharges

considered on the river stretches in question. While the B.O.D. levels
in the river are a very good indication of the level of organic pollution
present, from a fisheries point of view, it is the extent to which these

levels affect the dissolved oxygen (D.0Q.) level in the river which is of

prime importance.

8.5 The analysis at each location involves the calculation of the B.O.D.

concentration which would result from the discharge of the waste loads

produced by the discrete levels of treatment considered and the flow criteria




adopted for pollution abatement purposes. The calculations have been made

by simple mass balance using the equation:

FC + fc

T = FiTf

where T is the concentration in the river downstream of the discharge

" point (after complete mixing) F and f are the discharge rates respectively
of the river and the effluent, and C and ¢ are the B.0.D. concentrations
respectively in the river upstream of the discharge point and in the
effluent. In the case of the Shannon tributaries and feeder streams to
Lough Derg the flowicriteria adopted will be the 95 percentile flow. In
the Shannon river a lower flow criteria has been adopted which is in the
order of the dry weather flow. In considering effluent discharges to the
Shannon river the discharge rate for effluent (f) can be disregarded as in
all cases this discharge rate is insignificant in relation to the river |
flow. In the following section each discharge is separately considered for
the main population centres in the catchment. é

e

N $
Discharges to Rivers é& ﬁ)
0

8.6 Nenagh At the present time 83<§% B.0.D./day are discharged to the
Nenagh rlver, 32 kg of which a @Sscharged from the town sewage works. A
further 27 kg B.0.D./day are¢$L§%harged to a tributary . 1mmed1ate1y upstream
of its confluence with the N§%agh ‘river. The total load discharged to
the river is therefore e%ggyalent to 102 kg B.0O.D./day in an estimated
volume of 5174 m 3 /day. Hav1ng regard to the medlan B.0.D. concentration

~ measured in the river (2 mg/%) upstream of Nenagh the effect of these

combined discharges would ke to raise the B.O.D. in the river down-
stream of the town to 4.6 mg/f%. Reduction in the overall load is desirable

to allow for future expansion in the town.

8.7 There are ﬁwo licensed discharges in the town, bcth of which are
limited to a B.0.D. concentratlon of 20 mg/f% in their licence condltlons.
If the effluent dlscharged from the town sewage works was also to be
reduced to a B.O.D. concentration of 20 mg/% the efﬁect of the combined.
'diScharges would be to raise the B.0.D. in the river to 4.6 mg/% down-.

stream of the town. While this provides only a slight improvement on

99
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' the existing situatibn-it-would nevertheless provide satisfactory protection

for the river in the short term at least.

8.8. A new sewage works comprising an Oxidation Ditch, Final Clarifier,
Picket Fence Thickener and Sludge Drying Beds has been recently commissioned
and is pfoducing a final effluent with a B.0.D. concentration between

7 and 8 mg/f. This will prpvide a satisfactory situation in the short term
at least. In the long term additional and a more refined level of treatment
may be required as the town continues to expand and develop. In the meantime

it is considered that the performance of the new treatment plant should be

monitored in order to assess the effect of the new discharge on water

quality in the river.

8.9 Castleconnell The total waste load discharged to the Shannon river

at Castleconnell is 40 kg B.0.D./day in a volume which is insignificant when
compared to the flow in the river. The effect of this discharge would be to
raise B.O.D. in the river by 0.05 mg/£ which is éi no significance as far

as water quality in the river is concerned. gélther the existing nor
projected future waste load will have an§}§§§n1f1cant effect on water quallty
'in the Shannon and the only aspect tqébégﬁatched is to ensure the ex15t1ng

plant is properly malntalned in oréég to prevent problems of. a locallsed

aesthetic nature arlslng in theﬁ%y%ure

S
: d?
8.10 Killaloe :There arQOtwo separate sewerage schemes in Killaloe at

the present time both o§§§€1ch discharge to the Shannon river downstream
of Lough Derg. Scheme A consists of sedimentation tank and percolating
filter and Scheme B consists of a septic tank; both schemes have sludge
drying beds and both are considered to be ovérloaded. -While the overall
load discharged to the Shannon. (40 kg B.O.D./day) would have no appreciable
effect on water qUality'in the river, aestetic affects could be noticeable
as both schemes are overloaded. There is a current ptoposal to replace
both schemes with an aétivated sludge treatment plant which would ensure

satisfactory water quality conditions in the Shannon and obviate any

problems arising in the future.

8.11 " -Scarriff The total waste load discharged to the Graney river
at Scarriff is estimated to be 109 kg B.0.D./day and the waste assimilation

100

|
(,



of the river is estimated to be 133 kg B.O.D./day (Table 6.1). While the

ﬁater quality surveys show that the quality of the water in the river is

satisfactory, there is only a small reserve capacity to accommodate future
development in the town. The total projected future waste load at Scariff

is estimated to be 191 kg B.0.D/day.

8.12 The bulk of the waste discharged to the Graney (64%) arises from

the Scarriff Sewerage Scheme which is at present treated in septic tanks.
The remainder of the wastes coneists of three separate industrial discharges
.each having individual outfalls to the river. The existing treatment works
at Scarriff should be upgraded in order to provide for future development

in the town. The feasibility of intercepting the three separate industrial
discharges to incorporate these in the Scarriff Sewerage Scheme should also
be examined with the view to reducing the number of outfalls to the river
at Scérriff‘thereby providing better overall control over the quality of
effluents discharged. | $9
gé

8. 13 Borrisokane The treatment g@ng% at Borrlsokane was recently

D D D D

con%tructed (1981) and produces a Q§%§~quallty effluent haV1ng a B.O.D.

3

load of 1 kg B.0O.D./day dlschaﬁggg@%o the Ballyflnboy river. The waste

assimilation capac1ty of theé§i§§r at Borrisokane (Table 6.1) is estimated
to be 12 kg B. O D. /day an@dac%brdlngly the discharge from the sewage |
treatment works on its ow§é%ould ‘be  satisfactory and allow adequate reserve
capacity in the river g@% future developments. In the past, a second
Ei discharge to the rlver at Borrisokane dld ex1s£ which could have been
f as high as 66 kg BfO.D./day at peak production. Because of the nature
' of the operation, peak preduction was.likely to occur in the summer
period when river flows are likely to be low. The waste load discharged
from‘this operation has now been reduced'ﬁnder a licence issued by the
local authority and the reduced waste load is now discharged to the local

authority sewer.

8.14 Newport  The situation in Newport is similar to that in Borrisockane,

in this case, however, the waste assimilation capacity of the river (51 kg

B.O.D./day') is four times greéter than that in the Ballyfinboy river at
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Borrisokané. Newport has a neﬁ sewage treatment works (1983) which is
reported to achieve a Very high quality effluent and the waste load
discharged to the Newpbrt River is estimated to be 1 kg B.O?D./day. There
was a second discharge to the river in the town (40 kg B.O.D./déy approx)
which was of an intermittent nature, about once a fortnight, and this was
discharged to the river over a short period of about 1 to 2 hours. While
the waste assimilation capacity of the river when considered on a daily
basis could accommodateithis load, the discharge of this shock load to
the river should be avoided and the dischatge period extended to 12 hours
at least. In the recent past, an effluent holding tank and pump have
been provided and the effluent is now discharged to the local authority

sewer. Having regard to the spare assimilation capacity available in the

river and the spare'treatment capacity available in the new treatment

works the existing treatment facilities available in Newport should

- provide adequate protection to water quality in the river for the

foreseeable future.

. \}09
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8.15 Cappamore The total waste load$@§Scharged to the Bilboa river at
Cappamore 35 35 kg B. 0.D./day from dqﬁggilc sources and established industry
in the town. The assimilation c%gﬁgﬁiy of the river is estimated te be 145
kg B.0.D./day and the results$??Q€€e water quality surveys show that the
O

river is unpolluted (Quallzgfiﬁﬁss A) downstream of the town. The population

of Cappamore is projected §é§1ncrease by about 340 people to the year

2006 A.D., and the tota%¥%enerated (untreated) waste load is projected to

,lncrease to 139 kg B. éJD /day (Table 7.2) by the year 2006 a.D. ‘It is clear,
therefore, that the spare a851mllatlon capacity now available in the Bilboa
‘river is sufficient to accommodate the projected increase in waste loads at.
‘Cappamore for the fo;eseeable future. The existing independent industrial
discharge at Cappamore will be reducing with rationalisation in the
industry; nevertheless, the feasibility of interceptiﬁg this discharge
at Cappamore into the town treatment works should be examined in order to

have better overall control over the waste loads diséharged.

8.16 Caherconlish  Caherconlish is situated near the headwaters of

the Groody river and because of this the volume of water available to
dilute waste discharges and the capacity of the river to assimilate waste

loads is very low. The sewage treatment works at Caherconlish was built
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about twelve years ago and at present it is producing effluent having a
B.0.D. concentration of around 40 mg/f. The waste load discharged to the
? ' river is estimated to be 7 kg B.0.D./day. There was another dischargé of
untreated industrial effluent to a tributary of the Groody river close by
1 : which is estimated to have been about 23 kg B.0.D./day. This activity
has now ceased operations and the discharge of industrial effluent ro

longer applies.

8.17 Cloghjordan A waste load of 1 kg B.0.D./day is discharged to a
tributary of the Ballyfinboy river from the sewage treatment works at
Cloghijordan. The waste assimilation capacity of the river at Cloghjordan

is estimated to be 6 kg B.0.D./day. The projected increase in population in

Cloghjordan is not significant and accordingly the existing treatment works

are adequate.

8.18 The water quality surveys (biologi;ﬁﬁ) in the Ballfinboy river

in 1984 show that the river was moderate%§9polluted both upstream and
*.

. . : N
downstream of Cloghjordan. The ca é\\éz this pollution, which was

attributed to agricultural activg€%§s in the upper reaches of the river
d .

N o, IR
wouid need to be further 1nve§§igated before appropriate remedial measures

could be recommended. déi§
.\Q)
g )
‘ Ké&' .
8.19 Toomevara TheaswWater quality surveys show that the Ballintotty

river is seriously peﬁiuted downstream of Toomevara. The cause of this

pollution has been attributed to an ihdustrial discharge and farm wastes.

8.20 The Ballintotty river is only a small stream at Toomevara having

an estimated waste assimilation capacity of 3 kg B.O.D./day. The sewage

treatment works produces a high quality effluent which corresponds to a waste
load of 1 kg B.O.D./day'discharged to the river. There is a separate discharge

to the river which is estimated to be 8 kg B.0.D./day. The discharger in

=

this case has a licence issued under the Local Government (Water Pollution)‘

Act 1977 which requires that the discharge be eventually connected to the

town sewer. The implementation of this condition would effect a considerable
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reduction in the total waste load discharged at Toomevara. Agricultural

waste disposal practices in the area would need to be examined and remedial

measures as appropriate should be taken to control pollution arising from

such practices.

8.21 Doon The effluent from the Doon Sewerage Scheme, having a B.O.D.
concentration. of about 40 mg/f , is discharged to a small tributary of the

Dead river. The total load discharged is estimated to be about 4 kg B.0.D/

day. The catchment area of the river to the treatment works outfall is very

small (2 km?) and becduse of this and in the absence of any long term hydro-
metric data it is not possible to give a reliable estimate of what the flow
in the river might be for any stated percentage of time. It could be
poséible that in prolonged dry periods the river at Doon would for all
practical pufposes be dry. The waste assimilation capacity of thé river at
Doon has been provisionally estimated to be 2 kg B.O.D./day. An improvement

in the quality of the B.O.D. concentration of the effluent dlscharged to

20 mg/% would reduce the waste load dlscharg%§>to an acceptable level in the
N

short term at least. 1In these 01rcumstgﬂg§% the quality of the effluent

discharged from the Doon Sewage Treagﬁgﬁ{ Works would need to be improved to

: the hlgh(st standard which is praqﬁ%@%bl

& \&\é _
8.22 The water quallty susVe@% show that the Doon stream is slightly to
moderately polluted downst{é§m of the VLllage and an improvement in the
quallty of the effluent(ﬁischarged from the Doon Treatment Works should be
reflected by an 1mpro§€ment in the quallty of the water in the Doon stream.
" The Dead river downstream of the ‘confluence of the Doon stream is shown
to be ﬁnpblluted, so there is no evidence at the present. time of the carry

over of waste from the Doon stream having any adverse affect on water

quality in the Dead river.

8.23 Annacotty The discharge from the Annacotty Sewerage Scheme is to
the Shannon river downstream of the outfall of the Mulkear. It is proposed

in the future to intercept this discharge to the Castletroy sewerage

scheme.

8.24 There are two separate industrial discharges at BAnnacotty. The

first discharge of about 10 kg B.0.D./day is to the Mulkear river from




creamery operation. The assimilation capacity of the Mulkeer at Annacotty
is estimated to be about 418 kg B.O.D./day. .In this case the situation
here is satisfactory. The second discharge is from the Annacotty
Industrial Estate to the main Shannon river and the total load

discharged from the effluent treatment ?lant on the estate amounts to
about 11 kg B.0.D./day. The assimilation capacity of river is many

times greater than the waste load discharged. A third discharge at

Annacotty which was to the Mulkear river did exist in the past but

this activity has now ceased operating.

8.25. Oola The results of the water quality surveys showed that

the small stream at Oola was moderately polluted at a time when there

were two separate discharges to the stream. The upstream dischafge from
an industrial concern was about 45 kg B.0.D./day and the downstream
discharge from the Oola sewerage treatment works was about 2 kg B.0.D./day.

The industrial concern has now been closed down@ﬁhd the discharge of this
565
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8.26 The quality of the effluentxglgﬁﬁerqed from the Oola Sewerage

relatively large load has ceased.

Scheme 1s of a high standard havlgbxan average B.O.D. concentration
&

of 15- mg/l and this correspondsé%é)a waste load of 2 kg B.0.D. /day.

The waste assimilation capadggﬁsof the small stream at Oola has been

estimated to be about 3 kg=é>o D./day and this provides a small

_reserve capa01ty in thecﬁiream to accommodate:some future development

in Oola in the short term at least.

8.27 'Castletroz The discharge from the Castletroy Sewerage Scheme

~is to the lower reaches of the Groody river and amounts to about

100 kg B.0.D./day. This includes the discharge from the NIHE, Thomond
College plus two industrial discharges. ‘The waste assimilatioh capacity

of the Groody river near its outfall to the Shannon is estimated to be

11 kg Bfo.D./day which is considerably less than the waste load presently

discharged. The existing treatment plant at Castletroy is ovetloaded

and a new treatment plant is.proposed with a design capacity of 18,000




population equivalént and provision to allow for staged extensions
up to a total of 72,000 population equivalents in future years, as
part of the Limerick Suburban Development Programmé. ‘The effluent
from the proposed new sewage treatment plant will be discharged to

the Shannon river.

8.28 Between the outfall of the Groody and the upper limit of the
tidal reach at Limerick, there is an area of the river which is used
for swimming.by éome local residents. While the strategies outlined
above will provide adequate protection for water quality in the river
from the point of view of pollution by organic biodegradable matter
the possibility of pollution.of a bacteriological nature has not been

considered.

8.29 The Department of the Environment in a c1rcular letter issued
to locél authorltles (ENV 3/80) recommended Qﬁflonal Limit Values in
relatloﬁ;to bacterlologlcal parameters q§§gua11ty for Bathing Water.
While these limit values have no strg%éﬁiegal standing at the present
time, they are listed below for CQQQQﬁeratlon in relation to locations
on Lough Derg or areas on the gig@r where bathlng/sw1mm1ng or other

water contact sports might eéyﬁ&actlced by a large number of persons.

dQ
$)
S

Recommendeqqggtional Limit Values for Bathing Waters
. [@X : '

Total coliforms/100 m&. 5,000 (80% compliance)

Faecal coliforms/100 mf - 1,000 (80% compliance)
Faecal streptococci/100 mf 300 (90% compliance)

For the purpose of the plan, it is recommended that the policy of the local
authorities shall be to authorise bathing/swimming only in identified. areas

of the rivers or the lake where compliance with the recommended National

Limite Values can be confirmed. To this end, water quality monitoring.

programmes for the bacteriqlogical parameters outlined above should be
initiated at areas which have'been identified as being regularly frequented
by significant numbers of bathers and this monitoring should be continued

on a regular basis during the bathing season.
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8.30 Cappawhite The Cappawhite stream has been shown to be slightly to
moderately polluted and the cause of this has been attributed to the diseharge
‘of sewage effluent at Cappawhite. The treatment works at Cappawhite consists
of an Imhoff tank and drying beds and the B.O.D. concentration of the effluent
is estimated to be about 105 mg/f and the total waste discharged is estimated
to be 9 kg B.0.D./day. Cappawhite is situated in the upper reaches of the
Mulkear/Dead River Catchment and the catchment area to the outfall from the
sewerage works is estimated to be 6 km?’. In a dry period, the flow in the
riverbat Cappawhite is likely to be very small. In the absence of any long
term hydrometric records a prdvisional estimate of the waste assimilation
capacity of the river at Cappawhite (2 kg B.0.D./day) has been made in Table
6.1. In the light of this, it is recommended that the treatment works at

Cappawhite should be upgraded to a secondary level and producing 20/30 (B.O.D./

s.s.) effluent. This would effect a very considerable improvement in water
quality in the river. At this level of treatment the waste assimilation
capacity of the river is likely to be fully utlllsed and water quality in the
river should contlnue to be monitored in the 1k§%t of future developments in

Q?
Cappawhite .
pp Gﬁ §$
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8.31 Killimor Killimor has a new<§§§ége treatment plant which was _
commissioned in 1983 and produce§§§§g3gh quallty effluent estimated to

be 4 kg B.0.D./day. There is @§g§cond discharge in the town from an
industrial concern which dlSé%é%geS 12 kg B.0.D./day to the river. The
total discharge to the rlvggsas, therefore, 16 kg B.0O.D./day. The
assimilation capacity ofcthe river at Kllllmor based on a 95 percentile
flow of 0.04 m’ /s in the river and a medlan background B.O.D.

concentration of 2.0 mg/ﬂ is estimated to be 7 kg B.0.D./day. This ellowsv
no reserve capacity in the river at the pfesent time for future development
in Killimor. The flow in the Kilcrow river 0.5 km appreximately downstream
of Killimor is augmented by a tributary which increases the aseimilation
capacity to the river to 16 kg B.OQD./day. A licence.has been granted in
‘relation to the industrial discharged referred to above which provides for
the interception of this discherge.into the public sewet- While this mode
of disposal is not yet operational, the ihterception of this discharge to
the public sewer and treatment in the sewerage treatment plant would

considerably reduce the waste load discharged to the river at Killimor.
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8.32 While the river downstream of Killimor has been shown to be moderately

polluted, part of this impairment in quality could be attributed to the

carry over of waste from the Lisduff river which drains from the area of

the old Tynagh mining operations. The full recovery of the Kilcrow river

to satisfactory water quality conditions may be‘dependant on improved water

Quality in the Lisduff river and this should be monitored as part of the

Plan.

8.33 Portroe The Portroe Sewage Treatment Works which was built in 1974

for a design population of 500 is now serving a population of some 400

persons. The quality of the treated effluent is good, giving a total

load of 1 kg B.0.D./day discharged to the Youghal river. The quality of

the water in the Youghal river is good having a median background B.0O.D.

"concentration of 1.5 mg/ﬂ. On the basis of this and an estimated 95

percentile flow of 0;036vm3/s.the assimilation capacity of the river

is estimated to be about 8 kg B.0.D./day. It is clear from this that

there is sufficient reserve capacity both in the treatment works and in

the Youghal river to provide for future develqgment in Portroe in the
short term at least. §®

0&1@
8 34 3ilvermines There are two Lﬁ@harges to a tributary stream
of the Kilmastulla river at Sily es, the flrst from the seweraqe scheme
and the second from an lndust Qéyconcern in the town. The total load

discharged is 10 kg 'B.O.D. %% \? which is made up of 2 kg B.0.D. from the

o
sewerage scheme and 8 kg B30.D. from the industrial concermn. The river

at Silvermines is ve:xb all hav1ng a catchment area of approx1mately

3 km?. In these circumstances the 95 percentile flow and the assimilatioun
capacity of the river at Silvermines is also very small_ahd would cexrtainly .

be less than 10 kg B.0.D./day. It is clear therefore that a reduction

in the organic waste load is de51rable.

8.35 iThe Kilmastulla river is shown to be moderately polluted for most of
its length except for the lower reach of the river at its outfall to the
Shannon. The cause of this deterioration in water quality has been
attributed to mining operations in the Silvermines area in the upper reaches
of the catchment. | The main contaminants discharged from these operations
are metals {(Zn and Cu) and the”organic load discharged is, generally
insignificant, While the river is reported to be,moderately polluted at
present, the results.of the most recent water quality surveys show an
improvement in water quality in the river over and above that which was

recorded in earlier surveys. At the present time a licence is being prepared

\

108




for the discharge of effluent from the mining operations and compliance with
the conditions set in this licence should graddally effect a further
improvement in water quality in the Kilmastulla river. As mentioned, while
reduction of the organic waste load discharged to the tributary will not
appreciably alter the quality classification of the river nevertheless such

a reduction is desirable.

8. 36 Shannon Banks The total waste load discharged at the upper limit

of the tidal reach of the Shannon river from the Shannon Banks Sewerage
Scheme is 43 kg B.0.D./day. The effect of this locad on water gquality in
the river is insignificant. The treatment works which consists of three

" primary settling tanks now serves a population of 1350 and was designed
for a population equivalent of 4000. The scheme however is hydraulically
overloaded at times due to storm water inflows and it is proposed to
intercept these flows‘to a separate discharge. In the long term however,
the level of treatment should be upgraded to provide secondary treatment
in accordance with the policy commitment in the plan which states that
secondary treatment should be provided for all large centres of population.
As an alternative the feasibility of interceptiqgg%his discharge into

S
the Limerick Main Drainage Scheme should bg§%§yest1gated

S
8.37 *Balllna The. effluent from thsf%%illna Sewerage Scheme is discharged
untreated to the Shannon river at(gﬁgboutfall from Lough.Derg The waste
load generated and the waste lo@%é@ischarged from the scheme are 1n51gn1flcant
Ln relation to the waste a551Q§§%t10n capac1ty of the river at this location.
This is a combined scheme agﬁ'the quality of the discharge effluent is
reported to be con51derab§y better than that which is normally taken
for raw sewage. Because of thls, water quality problems such as increased
B.0.D. or reduced D.O. concentration in the river downstream of the discharge
point are unlikely to arise. Nevertheless, problems of an aesthetic nature
could arise. ‘The overall policy of the plan to prevent public nuisance and
interference with recreational and amenity use of the river as far as possible

‘should be applied.

8.38 Lisduff and Barnacullia Streams These two streams drain the area

of operation of the old Tynagh mining activities. Both these streams have
been seriously polluted due to the ingress of heavy metals from the mining
activities in the area. The mining operations have now ceased and while
the most recent Surveys hayve shown a‘slight.improvement in water quality
in the rivers the situation here still remains unsatisfactory. While

it is not possible to predict how long it will take to restore satisfactory
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water quality conditions to these streams, it is considered that water
quality should continue to improve as less and less metals (Zinc, Lead -

and Copper) are leached out of the area of the old mining operations.

8. 39 Ollatrim Rivexr While there are no known direct discharges to

the Ollatrim river, the results of the water quality suryeys show that .

the river is moderately polluted. The deterioration in water quality

occurred in the recent past as surveys carried out pre 1984 showed the
river to be in a generally satisfactory condition. This reduction
in water quality has Been attributed to excessive nutrient enrichment

in the upper reaches of the river. A possible cause of this deterioration -

in water quality is attributed to agricultural practices in the upper

catchment and this possibility should be further investigated.

8.40 Mining Operations Remedial measures will be carried out on a site

specific basis and in the light of local conditions at both the Silvermines

and Tynagh mining areas in order to reduce Ege ingresé of polluting material

to surface water streams in the areas. éﬁé
\ﬁ N
.'- Q\Q ; _
8.41 Derralny River - The é§$@r discharges to a small lake, Lough

Alewnaghta on the western. éggfé of Lough Derg before it enters Lough Derg.
Water quality in the loﬁ%gﬁreaches of the Derrainy river has deteriorated
since 1982 . The causex&f this deterioration in water quallty which now
class1f1es the lowegﬁ%eaches of the river as being moderately polluted
based on the biological survey would need to be further investigated before

any remedial measures could be recommended at this stage.
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Discharge To Lough Derg

8.42 Portumna The outfall from the Portumna Sewerage Scheme is to
Lough Derg at a location which is close to the entry of the Upper Shannon
River to the lake. The sewerage scheme has a primary treatment works and
the waste load discharged is estimated to be 21 kg B.0.D./day at an average
concentration of about 100 mg/f. The effect of this discharge on water
quality in the lake is insignificaht. Similarly the nutrient load
discharge to the lake from the sewage works in terms of orthophosphate is
insignificant when compared to the orthophosphate load discharged to the
lake from contributing rivers and streams. In the light of this it is

felt that any further reduction in the waste loads discharged to Lough

Derg from Portumna Sewerage Scheme would not have any appreeiable effect
on improving water quality in the lake. The population of Portumna had i
grown to about 1120 in 1981 and if past trends are continued the population

could increase to about 1500 in the year 2006 A. D. In line with the overall

policy of the plan therefore, which states that @?l public discharges from
large centres of population should be subje$%§£b secondary treatment it is
recommended that secondary treatment shqg%gﬁbe provided to the waste loads

dischargel from Portumna in the long gﬁgﬁ _ “

& §®

\
8.42 (a) Mountshannon The yégﬁ%shannon Sewerage Scheme consists of a

septic tank which serves appq§&1mately 80 persons 1n the v1llage and
discharges to a small stre@% close to 1ts outfall to Lough Derg. Other
establishments in the village such_as hotel, school, publ;c convenience,
etc., are served by individual seﬁtic tanks. - Clare County Council.
proposes to intercept theee separatevdischarges in the'village and treat

to a 20/30 (B.0.D./S.S) standard prior to discharge to Lough Derg.

Summary Conclusions and Recommendations on Discharges to Rivers

and Streams in the Lower Shannon Catchment.

8.43 The strategies recommended’abo&e for the control of wastes generated
at the eighteen centres of population considered are summarised in Table 8.1.
The recommendations in relation to the long term situation can only be
regarded as broad guidelines as the estimates of the magnitude and volume

of the waste loads generated and discharged by the year 2006 A.D. have been
made in a largely arbitary manner. The precise manner in which the required

waste reductions can be achieved in particular where non-point sources of




“TABLE 8.1

Summary of Recommended Strategies for Waste Treatment at Population Centres

in the Lower Shannon River Catchment

E O B
}

Location Recommended Waste Treatment Strategy
] Nenagh Tertiary treatment may be required in the future.
Castleconnell Present position satisfactory; no change anticipated.
| ﬁ Killaloe Implement current proposal to provide activated sludge treatment plant for
{ combined existing discharges.
ﬁ Scarriff ) Intercept existing separate discharges and provide secondary treatment.
1 Borrisokane Intercept industrial discbarges. No change anticipated.
] Newport Intercept existing industrial discharge over extended period.
Cappamore Present position satisfactory,
Caherconlish Present position satisfactory.
Cloghjordan Investigate possible agrlcultural so@es of waste and take appropriate

remedial measures.

N ré*\
Toomevara Intercept existing industria %g@charq, , investigate possible agrlcultural
: sources of waste and take rlate remedial measures.
ﬁ Doon _merov'e effluent quallt@i\ 20/30 (B.O.D./S'.S.) standard. i
Annacotty Intercept Annacottyoﬁe&v@ge discharge to Castletroy/Monaleen Scheme. _
: Investlgate exist&hg\\ ischarges to the Industrial Estate Sewerage Scheme. ;
o &
l Oola Present sﬂ:uatu@ satisfactory in the short term.
Castletroy/Monaleen "Provide full econdary treatmént and discharge to the River Shannon. Monitor
ﬁ river for pliance with National Limit Values for bathing waters.
Cappawhite Provide full secondary treatment.
Killimor ‘ | Intercept existing industrial discharge.
] Portroe Present arrangement satisfactory.
’ Q Silvermines Intercept existing industrial discharge.
d Ballina Provide Primary Treatment in the short term at: least.
Shannon Banks Separate Storm Flows, secondary treatment should be provided in the long term.
Portumna . Secondary treatment should be provided in the long term. -
Kilmastulla River Monitor compliance with licences (industrial) discharge conditions.
Ollatrim River Investigate possible agricultural sources of waste. 'c
Derrainy Riverx Further investigation needed of possible waste sources.
Mountshannon - Provide secondary treatment. . '
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wastes are concerned needs further investigation in the light of detailed
examination on the ground to ascertain the pathways in which these wastes
reach a particular water course and the local controls which can be

implemented in each case.

LAKES

General Remarks

8.44 The main concern in regard to lake water quality in the catchment
is the presence of or possibility of eutrophication and the associated
increased growth of green plants, in particular planktonic algae. It is
now well estabiished that the main factor in eutrophication is phosphorus
because of the 'growth limiting' status of this element for green plants,
at least in freshwaters. Thus the control and prevention of eutrophication
cis primarily concerned with minimising artificially induced inputs of
phosphorus to wéter; such inputs may arise directly through the discharge
of wastes such as sewage or indirectly, e.g. through the leaching of land

on which animal manures or artificial fertilise%% have been spread.
‘(\
8. 45 ConSLderable guantities of phosg@tgﬁs reach freshwaters through

the leachlng of rock, soil and vegetaﬁgﬁ.materlal containing phosphorus
compounds. Under natural condltlo@gdgﬁch leaching is likely to give rise
to the ‘export' of 20 to 50 mgé@?m&éz per annum in a lake catchment
(Vollenweider, 1971); valuzg %@ this range have been reported for a
number of unpolluted lake sgéﬁam catchments in Ireland (Bowman, 1982,
1985; F.B.I.U., 1975; Homﬁan and Toner, 1984; Toner, 1977, 1979). A

further natural source(%f phosphorus is direct precipitation on the lake

surface; measurements made at Ballinamore in Co. Leitrim (Burke et al,
1974) Have shown that this may account for 10 mg P m =2 per annum in that
area. The potential impact of these hatﬁral inputs of phosphorus on algal
growth appears, however, to be relatively modést; this arises from the fact,
as pcinted out in Chapter 6, that much of the phoéphorus carried into lakes
by natural agencies is 'unavailable' to growing algae, i.e. it does not enter
as dissolved, inorganic phosbhate (orthophosphate) the form in which it is

takeh up by the plants.

8.46 Compared. to- the-natural sources of phosphorus, the artificial sources,

‘particularly biodegradable wastes such as sewage and animal manures, are of -

much greater significance as plant growth promoters. This is due to the
fact that phosphorus in these wastes exists mainly as orthophosphate or as

compounds which are readily hydrolysed to orthophosphate in water. Of these

wastes, sewage has been most commonly associated with artificial eutrophication

and excessive algal growth, The importance of sewage in this respect
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has increased considerably since the 1949s due to the introduction of artifi-

cial detergents containing polyphosphates. It is estimated that in most

developed countries (excepting those where low-phosphate detergents have
been introduced) detergent phosphorus accounts for about 50 per cent of the

total amount of the element in raw sewage (Golterman, 1975).

8.47 Animal manures are a potentially large source of biocavailable

phosphorus in surface waters. These wastes are of particular importance

when generated in intensive rearing units which necessitates their disposal

as dilute slurries by spreading on land. The following figures contrast

the per cap. phosphorus content in sewage with that in livestock manures:

g P/day

Domestic Sewage 2 - 4 (incl. detergent P)

Cattle Manures - 28
Pig Manures’ 9 .
. &9
Sheep Manures 0.5 @&
&
\\\‘-@@

total amount of phosphorus generate§§$§ agricultural wastes (animal manures
and silage effluent) in the couq§g§sls of the order of 75,000 tonnes per

Assuming 3.0 per cap. ¢$Q§domestlc sewage this amount of phosphorus

annum.
6 or 19 times the

has a human waste populatloqﬁéﬁulvalent of some 68 x 10

present population. Howegér the impact of this load is relatlvely much

less than that of domesﬁac sewage and industrial wastes because the latter

are, in general, discharged dlrectly to water while the former are mostly
applied to land. Phosphorus in artificial fertilisers is not likely, under
normol circumetances, to present a prbblem as the phosphate ion, which
dominates in these preparations, is readily'held in the soil matrix
(Morgan, 1983); however, there may be significant losses on peaty or

sandy soils or where heavy rainfall immediately foliows application of the
fertilizer. The same situation is likely to appiy for phosphorus in wastes
from septic tanks which are -allowed to overflow to the ground; where soils
are suitable and where the septic tanks are not located close to the lake

shore then such wastes are unlikely to contribute significant quantities of

phosphorus to adjacent surface waters (Jones and Lee,’ 1979)
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Strategies for Phosphorus Control

8.48 The reduction of or prevention of excessive growths of algae and
weeds in freshwaters, particularly in lakes, is most likely to be achieved
by minimising the ingress of phosphorus from artificial sources. However,

it is also necessary to have some idea of the natural productiviﬁy of the

system being considered so that unrealistic targets for plant growth reduc
tion or limitation are not adopted. This question could be resolved by
examining the situation in adjacent waters which are free of artificial
inputs of phosphorus. Before a phosphorus input control programme can be
implemented it is also necessary to have as full an account as possible of
the magnitudes of the different sources of phosphorus, natural and
artificial, affectihg the lake involved. This would show, firstly, the
relative importance & the artificial sources compared to the natural

sources and thus the degree of overall control of phosphorus input which

is possible. 1In this respect it must be remembgégd,as pointed out already

in Chapter 6, that the growth promoting poteng@al of naturally derived
phosphorus (when measured as total phospggpgg% is llkely to be con31derably
less than that of the artificially deg§§§8 phosphorus. Thus some welghtlng
of the latter is requlred when assgﬁﬁghg the situation. On the baSlS of
previous remarks this could be g? Qby assumlng that only 10 - 20 per cent

. of the naturally derived phoa@@@%us is 'bioavailable' but that all of the

artificially supplied phosth98s is of this status.
\.
s |
8.49 The inventory of Sources would: also indicate the composition of the
artificial input of phosphorus, in particular the relative contribution
from point and non-point éources. bThis is.of'considerable importance ;n
the assessment of effective remedial or preventive measures. In general
the most cost-effective stfategy is to give priority to relatively large
inputs of phdsphorus and the most amenable situation'in'thié fespect is
that in which the bulk of the phosphorus containing Qaste is derived from
one or a small number of point sources, e.g. sewage tfeatment plants. 1In
such cases it 1s a relatively straight forwérd matter, from a technical
point of view at least, to effect considerable limitations on or reductions

bf the phosphorus inputs to the lake concerned by appropriate measures at

the treatment plants. This approach has been found appropriate in many
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.eutrophication control programmes in Europe and the U.S. over the last

two decades; in recent years such measures have been adopted in Ireland

in the case of Loughs Ennell and Neagh.

8.50 In con?rast, the remedial strategy may'ﬁot be so clearly definable nor
as technically feasible where a rélatively large number of point sources

are involved or, in particular, where non-point sources are likély to
contribute a substantial fraction of the grtificially derived phosphorus.

In such cases the priorities for phosphorus input, limitations or

reductions may require detailed studies of the magnitudes of the different
sources and an assessment of their relative impact. The latter will be a
function not only of the magﬁitude of the source involved but also of its
position in the catchment and the-associated possibility of attenuation of

the phosphorus content before the waste stream reaches the lake proper.

8.51 The most intractable situation for phosphorus control arises where
the bulk of the artificial input is attributed to non-point sources.  Such

sources may be represented by the surface.run:ﬁff from urban areas or from

forested land which has received fertilisen§%pplications. However, the most

important of such sources in terms of<£§§§iikely impact on surface waters is
agricultural land, particularly th§§5§§~which animal manures and other farm
wastes have been spread. Minig§§%§§ losses of phosphorus to drainéée waters .
in these cases requires a cagéiﬁily controlled management scheme for the
application of the waste 08§§§é'land, taking account of such factors as
rainfall, soil moisturé(%@%icit,'the slope ofvthé land and ﬁhe composition

of the waste.' Since Q§§ responsibility for safe disposal of waste rests
with individuéi farmers the éommitment to and the understanding of the
measures required may be lacking; thus waste may ke spread at the wrong
period or at too high a rate leading to excessive losses ofvphosphorus énd_
other Constitueﬁts in run-off. Occurrences of this néture are.particularly'
likelyvin the cése of intensive livestock rearing operations where the area
and/or nature of the land available for the spreading of the resulting wastes
may be inadequate. The problems for pollution control presented by these
circumstances have beén ciearly demonstrated in recent years by the case of
Lough Sheelin. It is probable that such situations can be properly ‘
managed only where the body charged with the statutory responsibility for
water'pollution control is directly involved in the design and monitoring

of the waste disposal dperétion (Dodd and Champ, 1983).
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8.52 In some cases the relatively great difficulty of adequately

controlling non-point source pollution will require that the social and

economic desirability of the activities giving rise to such pollution be

weighed carefully against the possible damage to water resources. This is
particularly the case where the latter are to be used as water supply
sources. In such situations it may be necessary to restrict or even prevent
activities giving rise to non-point source pollution in the catchment ‘

concerned if it is considered that the degree of control which can be

m

exercised over such pollution will not be adequate. Such a policy is,

however, likely to present problems of a political nature and the best

.

that might be achievable is the creation of 'buffer strips' in the immediate

vicinity of the lake where waste producing activities would not be allowed.

=

Alternatively, as in the case of Lough Sheelin, mentioned above, some or all

of the wastes may be 'exported' from the catchment for disposal in areas

where the risk of water  pollution is much lowexg:

Y
. §§é .
Control of Eutrophication in the lakes @f chhe Lower Shannon Catchment
S} -
8. 53 The lnformatlon required £ ngn assessment of the need for and

nature of counter- eutrophlcatlgﬁpgéasures is available for only two lakes
in the Lower Shannon Catchme é?VlZ Lough Derg and Poulawee Lough. These

O N\
two lakes are treated separgﬁély in the following sections. General

1nformatlon obtalned on‘§@e other lakes in the catchment, of which there

" are over forty, suggeéﬁ% that artificial eutrophication is not a problem

in these water bodies. Thus future management decisions in these cases

should mainly concern preventlve rather than remedlal measures.

8.54 While it is not possible to make specific recommendations for these
unsurveyea lakes, there are a number'of generally applicable measures which
should be taken into account. 1In general,; significant discharges of

biodegradable wastes should not be made directly to lakes or to their

feeder streams within a short distance (< 5 km) of the lake. 1In line with

' . the proposals put forward in Chapter 6, a significant discharge in this

)

respect might be taken as one which is likely to give rise to an annual
phosphorus input equal to or greater than 10 - 20 per cent of the '‘natural’

input; - this approach is recommended to weight the artificial inputs of

phosphorus because of their greater biocavailability compared . to natural

inputs. The 'natural' input may be estimated by assuming that the ‘export!'

117




=

rate of phosphorus from the catchment is of the order of 25 mg Pm per
annum. As pointed out in Chapter 6, this is fairly typical of values which

have been reported for unpolluted lake stream catchments in Ireland in

recent years. .

8. 55 Where direct discharges of wastes to lakes or to their feeder streams
near the lake cannot be avoided theaprovision of a phosphorus removal step
in waste treatment should be considered. This consideration should include
an assessment of the relative magnitude of the poiht and non-point waste
sources affecting the lake; if the point source is not contributing a
substantial fraction (say greatexr than 30 per cent) of the estimated total
input of biocavailable phesphorus extra treatment may not be justified in
terms of the likely benefit for water quality. Furthermore, as most lakes
in the catchment area are likely to have rapid water renewal rates in winter

and spring months it may be sufficient to reduce phosphorus inputs only in

the summer and autumn months. The water renewal rates are likely to be

- appreciably slower and the probability of the gggwth ‘of nuisance algae (e.g.

the scum forming blue- green types) higher 1n~&§e latter months. This
strategy could be assessed on a trial adﬁ*é?ror basis.

8. 56 In regard to the control of g§ﬂ§é%1nt sources of waste the ptoblems
of instituting adequate controlské}@, as pointed out above, much greater.
In the first instance some re@ﬁ%§9on of phosphorus input is likely to be
achieved by the adherence té‘g@od management practices in disposing of
waste by land spreadlng. S\1s requires that the local authority has a full
knowledge’oanll locatLgﬁé where waste is stored and of the constraints
operating on the safe disposal of sﬁeh wastes; it is also desirable that

the spreading operations are supervised and their adequacy checked by
the monitoring of the quality of drainage waters. Where more stringeﬁt
controls are necessary; e.d. in order to protect drinking water sources,

. the desirability of reétricting in the catchment the type of activities
giving rise to the wastes or; at least,; the disposai of such wastes by
land spreading, or to zoning them outside 'buffer' strips around the lake
would have_to be addressed. 'Alternatively, the 'exﬁort' of wastes‘from
the catchment area may be considered. The extent to-which such measures,
which clearly entail problems other than those of a technical nature,
could be justified or find acceptance would'depend on -the perceived

importance of the water body under consideration.

118




_all =iy wi

B E E) K] B

E)

!
y
.

8. 57 The foregoing general guidelines do not obviate the'need to

obtain detailed information on the lakes in the catchment. Because of the
relatively variable response of lake systems to nutrient input it is
prefebable to be in a position to make specific assessments for particular
lakes. The more important information required for this purpose relates

to hydrological and physical aspects (e.g. water retention time and lake
volume), nutrient, particularly phosphorus inpﬁt levels (and the breakdown ,
of these between natural and artificial ‘sources) and the present response
of the lake to the latter in terms of algal growth (chlorophyll a
concentrations). It is recognised that a considerable effort is needed to
.obtain information of this type.. Thus any resources which can be deployed
to make the necessary investigations should be allocated on a priority
basis, viz. lakes used for water supply or which harbour high quality

game fish stocks should be given precedence over those classified as
coarse fisheries.

The Position in Lough Derg ' é§§

8. 58 Lough Derg is by far the largeé% é%ke in the Lower Shannon Catchment

and represents the bulk of the sur Q&qé?water resources in the area.
Several abstractions for water, %hgp y purposes are made from the lake and
its outlet (including those g@;@iimerick City) and a further large
abstraction is being planﬁéﬁ§to serve a regional water supply scheme in
Tipperary (NR). In addiéion the lake is an important angling water,
harbouring good stock8§bf brown trout and several coarse fish»species.

In recent years the value of the lake as a recreational and amenity area
has been increasing not least because of the develepmeﬁt ef.boat hire
facilities on the Shannon navigation system, of which Lough Derg forms

a substantial and popular part. Thus the quality of the lake waters

is an important consideration.. In view of the presence of gamevfish

and the use of the lake as a source. of water suppiy, it is necessary,

as argued above in Chapter Five, ﬁhat the growth of algae and, consequently,

the input of phesphorus be kept to moderate levels.

8. 59 The available data on water quality in Lough Derg and on nutrient
inputs through the feeder streams and from other sources have been set
out in Chapter Three. The most comprehehsi?e data base is that generated

by the An Foras’Forbartha survey of 1976-1978 (See Table 3.5). These data

ﬁl‘\ CAPUINT ZUT0T Ulo.UU.O7. 940
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place the lake on the border hetween the mesotrophic and eutrophic

categories according to the O.E.C.D. classification system (Table 5.1) and

thus of a typé which should be compatible with the main beneficial uses

identified in the preceding paragraph. The values recorded for total

phosphorus and chlorophyll a concentrations in the 1976-1978 period were

well within the limits proposed for these parameters in Chapter Five

(See Paragraph 5.24 et seq.). In addition, the estimated input of total

phosphorus to the lake in these years was conéiderably less than that
predicted by the O.E.C.D. relationship as likely to give rise to the
afore mentioned limiting values for chlorophyll a concentrations. These

observations suggest a satisfactory pesition in the lake in regard to

water ‘quality in the period concerned; they also suggest that the lake

has a substantial capacity to assimilate further phosphorus inputs
(equivalent to 20 tonnes/annum of bioavailable phosphorus) if it is
considered acceptable that algal growths be permitted to increase to the
levels represented by the proposed limits on chlorophyll a concentrations.
. & .
8160 This assessment of the situation in &%ugh Derg is put in considerable
doubt by further measurements made by &gg@gras Forbartha in the lake in
the summe.: and -autumn months of 19§§{§§% 1984. Concentrations of
chlorophyll a and total phosphgﬁ%g\at these times were considerabi§
greater than the maxima recogﬁégoin'the 1976~-1978 iﬁvestigation; if these
values for 1982 and 1984 a§§§§5ken as the annual maxima they would place
the lake well into tﬁe Oﬂgéb.D. eutrophic cateqory.. Furthermore, if this
higher level of algal.gfbwth represents a permanent change in the

productivity of the lake it is possible that it could have adverse effects
on the beneficial uses, particularly water abstractions and game fisheries.
As pointed out in Chapter 3, the representativeness of these recent

data needs to he in_vestigated1 but they do sﬁggest the need for caution-
in interpreting the relatioﬁship between phosphorus input and algal

growth apparent in the data from the main survey of 1976-1978.

1 As part of its national programme of investigation into lake water
quality, An Foras Forbartha is carrying out further surveys of the
lake and its feeder streams through 1986.
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8.61 It has also been pointed out in Chapter '3 that the productivity

of the lake, as assessed by the numbers of planktonic algae in the water
column, showed a substantial increase between the early 1920's and the
1970's. It is arguable that this change is largely irreversible as it
would reflect a response to many developments in the catchment over the
fifty year period, each facilitating an increased input of nutrient
substances to drainage waters. The more important of such developments
would have been the installation and extension of sewerage schemes and an
intensified use of land, particularly for agricultural purposes. However,
the data for 1976-1978 indicate that this increase in productivity had
not led at that stage to conditions incompatible with the main nses of
the lake waters. It is difficult to accept that the apparent further
increase of productivity between the 1976-1978 and 1982-1984 periods was
caused by an increased input of nutrients and available data on the gquality
of inflowinc rivers and streams would not support such a conclusion.

A further updating of the phosphorus input egé%ﬁates is desirable. More
likely explanations for the apparent 1ncrg§he of algal growth may be
advanced, It is possible that a phogﬁhérus input of the order measured
in 1976 1978 can produce a greaten§%g§owth of algae than that observed
during the period (and the w1d§§§§%f1dence limits of the O.E.C.D.
relationships illustrate th$§%§oss1blllty) Alternatively, as suggested
in Chapter 3, the 1ncreasé&§§%owth of planktonic algae may 1nd1cate a
change in the ecology og§£;e lake whereby the latter organisms are out-
competlng the plants 68 the substratum for the available nutrients.

8. 62 It is clear that further investigations would be needed to obtain

a full understanding of the relationship between phosphorus input and algal
growth in Lough Derg. In this situation it is advisable to adopt a
conservative attitude to the management of water gquality in the lake.
Firstly, there is a strong case to be made against any further point

El

discharges of waste derived phosphorus of significant size directly to

the lake or to feeder rivers and streams within a short distance

(< 5 km) of the lake. A Similar restriction or close control should
be placea on acti&ities likely to increase the input of bioavailable
phosphorus from non-point sources, in particular the land spreading
of farm wastes such as animal manures. While the calculations made

abovevsuggest that the lake has an assimilation capacity for some
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20 tonnes of bioavailable phosphorus, to take advantage of this

capacity would mean accepting a substantial increase of algal growth.
Furthermore, as the 1982 and 1984 data suggest that the present phosphorus
input can, under certain conditions, lead to a greater growth of algae
than that observed in 1976-1978, ‘a-further input may well lead, on
occasion, tb growths represented by chlorophyll concentrations‘well in

excess of the limits proposed in Chapter 5.

8.63 The second point to be considered in a water quality,mahagément
strategy for the lake is whether it is desirable and feasible to reduce
algal growths. If further sﬁrveys of the lake show that growths of the
order measured in 1982 and 1984 have become typicai, there would be a
strong case for attempting such reduction. However, if these prove
exceptional and the conditions observed in 1976-1978 are more typical,
the need for growth reduction measures would be much less and probably
not justified in terms of the improvements likely.to be'aéhieved. This
leads on to fhe feasibility of bringing aboutéﬁ decrease of algal growth
in the lake which may be assumed to requlnéé;alnly a reduction of
phosphorts input. Assuming that the é%§§;ated input in 1976-1978 of
anromeaLely 200 tonnes per annug§i§§gtlll valid (although as pointed
out above this requires updatigﬁﬁé\it is clear from the details given

in Chapter 3--“wthat-ohly a vé%§,small reduction of total phosphorus
input could be achieved b§}§§mov1ng phosphorus from the main waste
discharges on or near t 6\lake (Nenagh, Portumna and Scarriff) as these
account fér only 4 pq§§beht of the total. The bulk of phésphorus,ihput
is accountéd for by the load in the River Shannon (approximately 80 per
cent in 1978-1978). Thus substantial redustion of phosphorus input tobthe
lake woﬁld require reduction of the Rivef Shannon load. This wouid’be
feasible only if the waste inputs at the major population centres upstream,
in particular Athlone, Ballinasloe and Birr, were responsible for a

substantial fraction of the phosphorus load in the river at Portumna.

Assessment of this fraction would be difficult; in view of the long

‘distances involved the ‘'carry-over' of phosphorus from these waste

sources is likely to be small.
8.64 The foregoing remarks consider total phosphorus and, as mentioned

already, this parameter is not a reliable measure of the likely impact on

plant growth because of the different.bioavailabilities of the nutrient
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in natural and artificial éources. It has been assumed above that the
piocavailable fraction of natural inputs is as low as 10 per cent in contrast
to the virtual total availability of artificial inputs. That this may .be
an underestimate of the importance of natural sources is indicated by
estimated inputs of 'orthophosphate' to the lake in 1976—1978'which_were
about 40 per cent of the total phosphorus inputs. However, taking the

most conservative estimate of 10 per cent biocavailability for the natural
sources and also assuming, as was donevabove, that the bulk of the input

of 200.tonnes/annum in 1976-1978 was from such sources, then it may be
calculated that ﬁhe waste derived phosphorus from the near-lake towns
{Nenagh, Portumna and Scarriff) could account for as. much as 38 per cent of
the bioavailable phosphorus input to the lake. While this figure is

likely to exaggerate the importance of these sources, it emphasises that
they could not be ignored in a catchment wide programme of phosphorus
 input reduction. Apart from assessing theif impact on the general body

of the lake, it would be desirable to investigatagwhether these sources
have any localised effects, e.g. shore-line g%§%ths of sessile algae, which

g
should a:d could be controlled. d§§®}

Q&
G
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8. 65 The overall importance Qé?@hese near-lake waste sources depends

on the characteristics of thé%?bosphorus load carried into the lake at
Portumna by the River Shaanﬁ While it has been assumed in making the
calculations with the OY& -D. relationships that the bulk of this load
‘reflects natural inputs this requires further investigation. As pointed
out above the 'orthophosphate' load éntering the lake is considerably
greater than 10 per cént_of the total phosphorus load (% 40 per cent)
and this also holds for the River‘Shannoh inputl. The investigations

_necessary to determine the biocavailability of the phosphorus loads in

the River Shannon would probably reqdire biocassay experiments as well

as chemical analysis{ While this aspect would- be relatively easily
gccdmplished the allied task of determining how much of the bioavailable
bhosphorus in the River Shannon at Portumna is attributable to controllable
waste sources upstream would be much more difficult. However, until such

invéstigations have been undertaken, it is not possible to state with any

1 The 'orthophosphate' fraction referred to herein is not strictly the
soluble phosphate ion as samples are not filtered before analysis. The
more correct term for this fraction is 'total molybdate reactive'
phosphorus. and would include, in addition to phosphate sensu strictu,
complexed forms of phosphate which are hydrolysed relatively easily.
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certainty whether a phosphorus reduction programme for the three main

near-lake waste sources (Nenagh, Portumna and SEarriff) would be justified
. |

as a means of restricting algal growth in the lake.

8. 66 The third element of a management strategy for Lough Derg is a set !
of measures to deal with excessive algal growths in the lake. There is a
strong possibility that significant reduction of the présent levels of
growth in the lake will not prove feasible on technical grounds and that
@eriodic loss of watef gquality, in terms of high algal densities in the
water column, will have tb be expected. 1In this situation, it would seem
prudent to have extra facilities available in treatment plants, e.q.
activated carbon filters, which can help to mitigate the effects of high
algal cellicontentbin the abstracted water. It would be desirable also to
have contingency plans to remove deposits of algae and other plants when
‘these occur on shores in areas which are used for béthing, boat berthing

or as general amenities; In regard to fish stocks and angling there is

little of a contingency nature which can be Qggined to deal with possible

effects of excessive algal growths. Hogggg? the largest growths observed

to~date in the lake are unlikely to %gg?pa serious impact on fish unless
O

they persist for long periods. é%§$
&

§
€.67 In summary, a water %ESEﬁty management strategy for Lough Derg
should consist of the follqﬁé%g prlnc1pal elements :
' . ) . e
a) A restriction of” further significant inputs of waste derived
phosphorus {(from point.or non-~-point sources) either directly to
the lake or to feeder rivers and streamé within, say, 5 km from

their outfall to the lake.

b) A programme of investigation to determine the desirability and
feasibility of reducing the present level of algal growth in the

‘lake. This programme would have two_mainbelements, viz. continued

surveillance of water quality conditions, particularly algal
growth, in the lake and an assessment of the relative importancé
of the various sources of bioavailable phosphorus entering the
lake and whether and in what manner these could be controlled

so as to significantly reduce the input of nutrients.

c) - A set of contingency measures to deal with the adverse effects

of episodes of above normal algal growth.

124




_all wil =g w

E B

= OE O E

N E

- O EOE B =

8.68 Finally, it should be noted that the above discussion concerns
water quality, per se and a separate assessment is required for the
impact of peat silt on the lake. There has been much public concern
in recent years that the commercial harvesting of the peatlands upstream
of Portumna is leading to the ingress of large amounts of silt to Lough
Derg with adverse impact on fish, invertebrate fauna and shore-line
amenities. The situation in the mid 1970's was investigated by An
Foras Forbartha (Toner and Clabby, 1975) and the findings are summarised
in Chapter 3 (paragraph 3.32). While that investigation concluded that
the peat silt entering the lake was not likely to have any significant
adverse effect on fish or bottom fauna, there is a need to up-date the
position by further investigation. These further studies should also
assess the possibility of a connection between increase of peat silt
input to the lake and eutrophication. There is evidence from recent
research (see Bowman, 1985 page 79) that phosg?orus associated with
organlc matter in humic acids may be releasQ@~as phosphate ion under
the influence of U.V. radiation in str%§g§§%nllght This conceivably
could 1nten51fy algal growth, partleggg&ly in summer months.

Q@i@ |

The Position in Poulawee Loughé}@p
g?‘&

8.69 This is the only otﬁ%s\?ake in the c¢atchment for which recent

data on water quality are¢5vallable. _Poulawee Lough is one of a group
of small lakes locateqfﬁn.the vicinity of Puckane, north of Nenagh,
which drain into the Luska area on the eastern shore of Lough Derg.

The water quality position in this lake, shortly befqre and following
the commencement (May 1982) of the discharge of treated seWage from the
village of Puckane, was investigated-b§ An Foras Forbartha on behalf of
Tipperary (NR) (Bowman, 1983, Toner and Bowman, 1985). These investig-
ations indicated that a substantial increase of algal growth oécurred in
the lake in 1983 and 1985 compared to that in 1982. In addition, it was
estimated that the discharge of treated sewage would give rise to a
three to four fold increase of the input of phdéphorus to the lake. Thus

a substantial increase of algal growth is to be expected.
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8.70 The situation in Poulawee Lough is, in general, a reverse of

that described above in Lough Derg. In this case the cause of the increased
algal growth can be ;eadily identified as the discharge of treated sewage
from the new works at Puckane and a restoration of original conditions
should be achievable by appropriate measures in treatment. However, in

contrast to Lough Derg, the need to reduce algal growth is not

‘immediately obvious as no beneficial uses have yet been identified which

might be adversely affected by the change in the condition‘of the lake.
In this situation it has been recommended by An Foras Forbartha that
further éurveillance of the position be undertaken to determine the scale
of algal growth which might ultimately occur and whether this could be
sufficiently high to cause nuisance conditions, e.g. due to the décay of

shore-line scums. In this connection, it was pointed out by Toner and

- Bowman (1985) that there is a possibility that algal growth in the lake

may have become limited by nitrogen rather thg% phosphorus availability
following the discharge; this could resul§91n smaller anreases of such

growth taan would be indicated by a c@§§§ﬁeratlon only of the extra input

of phosphorus. &9 é> _ ’
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CHAPTER NINE

THE DRAFT PLAN AND ITS IMPLEMENTATION

INTRODUCTION

9.1 This chapter sets out the principles and action plans to be
adopted and implemented by the responsible agencies in order to exercise
adequate control of water quality in the Lower Shannon River and in
Lough Derg in the short term and for the foreseeable future. These
principles and action plans arise from the considerations set out in
the preceding chapters and in the relevant back-up volumes, and
constitute the Draft Water Quality Management Plan for the Lower
Shannon River. They are dealt with as a series of raﬁional steps;
the general principles to be followed are indicated first and then
the specific actions required are set out i%rorder of priority.

THE - PLAN | - %\é

t%éﬁ
Scope of the Plan é? Qﬁ
S

9.2 The Plan applies to the g@ﬁgpshannon Rlver from the upper llmlt

of the tidal reach at lee §§£o the point of entry of the Upper
Shannon River to Lough gégggat Portumna and includes Lough Derg. The

‘Plan also applles to aléf’osugnlflcant tributary Streams to the Shannon

and feeder streams tg@iough Derg for which specific beneficial uses
have been identified. The principal tributaries and feeder streams
contained in the plan include the followin§= the GrQody,'the Mulkear
and its tributaries including the‘Néwport, Annagh, Bilboa, Dead,
Cahernahillié_riveré and the Doon and Cappawhite streams, the Kilmastulla,
the Grénge, the Youghal, the Nenagh and its tributaries, the Qliatriﬁ and
Ballintotty rivers, the Ballyfinboy; the Kilcrow and its tributaries, the
Killuran, Cap?agh,.Lisduff and the Lisduff stream, the: Woodford, Coos,

Derrainy, Bow, Graney, Ballyteige and Blackwater (Clare) rivers. It is

proposed to exclude from the Plan a number of small streams and drains

for which beneficial uses have not been identified and in which such uses
are unlikely before the end of the first review period of the Plan, 1In-
these cases the main concern will be the prevention of pdblié nuisance and

the carry over of pollution to larger streams.
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9.3 The Plan applies to all lakes in the Catchment which are presently

used or are likely to be used in future for water abstraction, as fisheries

or for their recreational and amenity value. The larger of such lakes

included in the Plan are Lough Derg, Lough Graney and Lough O'Grady. The

map enclosed at the back of this report outlines approximately the rivers,

streams and lakes included in the Plan. The official Plan Map and

schedule is lodged with each local authority included in the Plan.
9.4 All existing and future waste discharges to waters in the area of
‘the Lower Shannon River, that is, between the upper limit of the tidal
reach at Limerick and the point of entry of the Upper Shannon river to

Lough Derg at Portumna, are deemed to come within the scope of the Plan.

Beneficial Uses Protected by the Plan

9.5 The main beneficial uses of the Lower Shannon River and its

tributaries and lakes to be protected by the Plan comprise the abstrac-
tion of water for public supply, industrial and agricultural use,

fisheries, including game and coarse fishegies, amenity use and water

. s &
based recreational activities. | d§¥é§
B \é
_ \ &§%§9
Wateﬁ Quality Criteria Qs5 »
<

@ o .
9.6 1In order to prov1de acg§n§ral measure of protection for all

beneficial uses, the Plaﬁ>§§%c1f1es the water quality criteria applicable
to salmonid fish as theébasxs for the establishment of water quality
standards for all thgé%aters in the Lower Shannon. These criteria are
adequate to protect all other planned uses w1th some important exceptions,
e.g. the mlcroblologlcal quality of water abstracted for public supply

or use for swimming; bathing and other water contact sporﬁs. In these

cases the Plan envisages site specific rather than general water quality
controls.

Water Quality Standarxds

9.7 Standards are specified in respect of five water quality

parameters, viz. dissolved oxygen (D.O}), biochemical onyen demand
(B.0.D.), ammonia, oxidised nitrogen and'qrthophosphate/total phosphorus.
These parameters have been selected for special attention as they give a
measure of ﬁhe»effects of organic biodegradable wastes, such wastes being,

by far, the most important type generated in the area of the Lower Shannon
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River.

The standards are specified in the form or percentile limits, as

set out below:

Dissolved Oxygen

Equal to or greater than 4 mg/{ O, , for 99.9 per cent of the time.

Equal to or greater than 6 mg/f O, , for 95 per cent of the time.

Equal to or greater than 9 mg/{ O,, for 50 per cent of the time.

(Assessment of compliance to be based on data representative of the lowest
levels likely to occur over 24 hour periods; where levels less than

occur it must be shown that there are no adverse implications
for the fish stocks).

6 mg/L O,

Equal
Equal

Equal

‘Equal
Equal
Egual

Biochemical Oxygen Demand (B.O.D.)

Equal to or less than 5 mg/f for 95 per cent of the time.

Equal to or less than 3 mg/{ for 50 per cent of the time.

to
to

to

to

to

to

or

or

or

or

or

oxr

less

less

less

less
less

less

Ammonia

than 0.5 mg/£ N (total) for 95 per cent of the time.

than 0.02 mg/f N (un~ionised)®f%f 95 per cent of the time.

than 0.2 mg/£ N (total) §0r<§b per cent of the time:

Oxidised N1t§%?

than 11 mg/t N gg% 9 9 per cent of the time.

than 5 mg/L Nségy 95
than 3 mg/2.§§%or 50

Orthophgéghate/Total

per cent of the time.

per cent of the time.

Phosphorus

Rivers and Stream Waters (Orthophosphate)

Equal to or less than 0.10 mg/£ P for

Equal to or less than 0.05 mg/£ P for

95 per cent of the time,

50 per cent of the time.

(N.B. More stringent limits may be required in the larger rivers and

 streams discharging into lake waters).

Lakes (Total Phosphorus)

Lakes used primarily for abstraction and/or game fisheries:

mean annual concentration not to exceed 0.025 mg/f£ P - (N.B. This
limit may not be sufficiently stringent for very low coloured
lakes and may be too stringent for those with high colour).

The standards adopted here for Orthophosphate and Total Phosphorus

are of a tentative nature and will be reviewed as more data become

available.
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9.8 The standards specified above will apply only outside the mixing

- EJ

I
i
I8

zone; in the mixing zone, the main objective where organic wastes are

cancerned will be the prevention of nuisance and to ensure the passage of

fish.

Flow Criterion for the Application of Standards

9.9 - In general, the water quality standards specified will be taken to .
apply at flows equal to or greater than 95 percentile flow. In the case of
the main Shannon river downstream of Lough Derg, however, the standards
specified above will be taken to apply over the full spectrum of flows
including the Dry Weather Flow. In the case of the 99.9 percentile limit

of 4 mg/ﬂ for dissolved oxygen (D.0O.) and of the standards set for toxic
substances such as heavy metals, these standards will apply in all cases over

.the full spectrum of flow including the Dry Weather Flow.

9.10 In the case of lakes it is not con51dered appropriate to incorporate

O O K K O

a water retention time "cut-off" value analqg%us to the 95 percentile flow

in rivers in assessing compliance w1th\y%§8r guality standards. Thus in

lake waters the designated standardgﬁgﬁ%t be adhered to under all
SO |
égéf : . h i
&é}\ N ' |
S =:
Waste Assimilation Capacitx\.é?
: 20 %

hydrologlcal conditions.

e

9.11 In rivers and strea@é’thls is defined in the present circumstances
as the maximum input oﬁé%astes as B.O.D. COHSlStent with the maintenance of

a post discharge or downstream concentration of B.O.D. of 4 mg/f or less

N B

at 95 percentile flows in rivers generally, and at the dry weather flow

in the main Shannon river downstream of Lough Derg. 1In cases whefe it may
be necessary to control the discharge of potentially toxic substances, the !

waste assimilation capacity will be calculated in all cases ﬁsing the dry

= ==

weather flow.

9.12 In the case of lakes the main concern is the development of

eutrophlcatlon due to the exce551ve input of phosphorus. The statlstical

-

relationships between phosphorus input and algal growth in lakes
(expressed(aschlorophyll.g concentrations), derived from a recent O.E.C.D.

sponsored study, provide the only practicable method presently available

for assessing the capacity of a lake to assimilate additional phosphorus

g \
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loads. Where this approach is used in the case of lakes in the Lower
Sﬁannon Catchment it will be assumed that only 10 percent of the
calculated, additionally assimilable phosphorus can be taken up, in
order to take account of the greater biocavailability of artificial
compared to natural sources. Where hydrological and other data are not
available, it wili be assumed, as a general guideline, that artificial
inputs of phosphorus should not be greater then 20 percent of the
expected natural inputs, where the latter is expected to arise from

-2 -1
catchment 'exports' of the order of 25 mg P m yr .

Control of Effluents

9.13 General Approach. The Plan is based on the Environmental

Quality Objectives approach in relation to the control of waste
effluent discharges. Thus, the degree of control required for
effluents will'be determined by the waste assimilation at the
partlcular locatlon in questlon, this capacity being defined in the

manner set out in oaragraphs 9.11 and 9. 1%§§%ove.
N
I
9.14 Minimum Control of Effluents .@%%ﬁlthstandlng the foregoing

remarks, the Plan proposes as a mﬁigmum measure, the provision of
_prellmlnary and primary treatmght§?or all significant waste
discharges in order to pregﬁﬁ@&publlc nuisance and interference with
recreatlonal and amenlty% gﬁ% As an additional measure of control,
all waste dlscharges frgﬁ’local authority sewerage schemes serving
large centres of popqégtlon shall be subject to full secondary
treatment. The_only exceptionis which may be considered from ‘the
minimum controls as outlined above are for minor discharges to small

streams in isolated areas.

9.15 Effluent Treatment In dealing with the degree to which the
B.0.D. of the generated waste loads must be reduced in order to protect
water quality, a number of discfete levels of wasfe treatment are
recognised each removing a specified percentage of the BOD load and/or

producing an effluent of a specified strength. These levels are:

Primary Treatment (includingupreliminary treatment)'removing 40 per
cent of the influent B.0.D.; Secondary Treatment removing 85 per cent
of the influent ©B.0O.D. eand/or producing an effluent having a specified

strength in terms of its B.0.D./ss concentrations of 20/30 mg/%; and
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Tertiary Treatment removing 95 per cent of the inflﬁent_B,Q,D_ ‘Iti

ey

is recognised that the_bercentage removals may vary to some extent
where industrial wastes are concerned depending on the nature of

the waste and the options available for treatment.

9.16 The degree of control required for an individual waste discharge
shall be defined in terms of B.0.D. load which may be discharged

having regard to the waste assimilation capacity of the receiving water
at the discharge locétion. In order to facilitate effluent monitoring
this waste load can be converted to an apbropriate B.0.D. concentration

in the effluent, making due allowance for the volume 6f effluent
discharged.
9.17 In cases where removal of phosphorus from wastes is required

to countexr eutrophication it is assumed that the standard method of

treatment to achieve this end (chemical precipitation) will reduce the

phosphorus content of the waste by 80-90 per cent.

9.18 Discharge Regime It shall be the,polg%y of the Plan to ensure

that the discharge of wastes is made in épuniform manner, in respect

. : \ﬁ : .
of volume and strength in so far a éﬁe@% is practicable. In order

to achieve this, it will be thedﬁﬁgégy of the Plan to require the

: - Q :
provision of balancing faCili@%@é in treatment. plants to ensure

uniformity of dischargé oqé%éfhe 24-hour period. In addition, it shall

be the general policy off%ﬁg Plan to minimise the extent of the mixing

zone below outfalls, zﬁéf)by the use.of properly designed outfall

diffuser systems, aeé\to'ensure also that the mixing‘zones do not

act as barriers to fish movement or that'acutely toxic conditions to -

fish or other aquatic life are not created in these zones.

'9.19 Combined Treatment In general, the Plan favours the combined

treatment and diséharge of domestic and industrial wastes in each
population centre whexre this is praéticable. .The purpose of this
strategy is to reduce the number of industrial outfalls and treatment
plants thereby allowing a greater degree ofvéontrol by the loéal
authorities over the total amount of wasté‘discharge at aﬁy ‘
location. The quality of effluents accepted to the local authority :
sewers is subjeét to licence. Where separate industrial outfalls’
already exist, the necessary investigations will be carried out tov
determine the extent to which these waste discharges can be intercepted
by the public sewerage systems and to detexrmine the degree of

pretreatment required, if any, in each case.

\
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9;20 Agricultural Wastes. Wastes generated by agricultural

activities in the area, in particular animal manures and silage
liquor, represent a potentially serious threat to water quality
in lakes, rivers and in groundwater. In recognition of this,
it.will be the policy of the Plan to carry out a detailed
examination, in consultation with the relevant agricultural
authorities and advisers, of locations where»these wastes are

produced in significaht quantities and of the present

_ulil wil sl =

arrangements made for their disposal. Arising out of this,
measures to be undertaken in order to protect water quality will be

specified where necessary.

9.21 Lake Eutrophication In order to counter the artificial

eutrophication of lakes and other standing waters in the Catchment

it will be the policy of the Plan to avoid, where possible, the dis-

charge of significant amounts of waste directly to such waters or to

]

feeder streams within a short distance (<®§ km) of théir outflow point

to the lake. Where this is unaV01daQ%§ the removal of phosphorus from

the waste will be undertaken if ggkggh be shown that this will lead to a
s1gnlflcant reductlon of algaL&Qggwth in the lake or to the prevention
of 1ncreased growths. In qa¥d to non- p01nt waste sources; it will

Sbe the policy of the P%gy @S have these identified and inspected
regularly so that the. mggsures required to minimise the carry over of
waste to waters can 58 specified and enforced. In the case of those
lakes used as wategpsupply sources, for Wthh extra protection is |
deemed desirable, it will be the policy of theﬂPlan to restriet the

type of activities likely to lead to non-point source pollution.

Groundwaters

9.22 Groundwaters constitute a potentially important source of
water supply to satisfy domestic, agricultural and industrial- needs
and are being exp101ted already at a number of locations in the

Lower Shannon Catchment for these purposes. It is the policy of the
Plan, therefore, to exercise.control over the quality of such waters
and, to this end, it is iﬁtended to make a complete inventory of
groundwater resources in the catchment including the establishment of

their present quality. It is also intended, in this area, to assess
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the likelihood of contamination of groundwaters by direct or indirect
inputs of waste and to spécify anv control measures deemed necessary;
the measures specified will take account of the provisions of the
E.E.C. Directive on the protection of groundwater against pollution

caused by certain dangerous substances (C.E.C. 1980)-

Improvements Required in Existing Conditions

9.23 The foregoing sections and provisions in the Plan are

designed to maintain the satisfactory level of wafer quality
presently in evidence in the greater part of the Lower Shannon
system. It is recognised, however, thaf improvement in water quality

conditions are required at a number of locations, and it is the

policy of the Plan to implement these improvements at the earliest

opportunity. In addition, the requirement that, as a minimum, primary
treatment be given to all wastes, and secondary treatment to sewage

from large centres of population, will be gﬁplemented.
é§5
NN

"9.24  The locations where waters dxé classified as being

seriously or moderately pollutg%pgs a result of point waste discharges
have been identified in fogsgqéng chapters and provisions for
dealing with them are seﬁfjQ t below. Three separate riverine reaches
have been classified as éélng seriously polluted; these include the
Nenagh river downst€§@; of Nenagh, the Ballintotty downstream of
Toomevara and the G%rnacullla Stream downstream of the old mine
workings at Tynagh. 1In the case of the Baranacullia St:eam and

the carry over effect from this on the Lisduff river which ié

fed by this stream, the pollution which has been identified here has
not been associated with point waste discharges. Iﬁ this cése the
pollution arises ffom the leachinq of metals from the area of the
old mining operatlons at Tynagh In its natutel state, the |
restoration of satisfactory water quallty conditions in the
Barnacullia and the Lisduff river will take some years to
aceomplish. The Plan provides for additional on-site investigation
to ascertain the feasibility and cost effectiveness of controlling

- the diffuse sources of waste entering the river at this location.
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9.25 At Nenagh a new secondary treatment plant has been recently
commissicned which should restore satisfactory water quality conditions
in the river downstream of the town. Effluent and water quality in the
river will be monitored to ‘ascertain if more advanced treatment is

necessary as Nenagh continues to expahd and develop.

9.26 The existing industrial discharge at Toomevara will be intercepted
and treated in the local authority treatment plant. The Plan also
provides for the inveétigation of potential agricultural waste sources
and setting down appropriate discharge conditions in each case as

required.

9.27 Provision is made in the Plan for the improvement in water quality

at the following locations where rivers are shown to be slightly to
moderately polluted. At Cappawhite the Plan allows for full secondary
treatment and at Doon provision is made to 1mprow§‘the quality of the
effluent discharged to 20/30 (B.0.D./S.S.) st ﬁ%ard at least. At
Silvermines, provision is made for the %g§%§§;ptlon of an industrial
discharge to the local authority sewag@xﬁmeatment works or otherwise thls
waste load to be reduced; prov151oQ§i§ also made for the strict application
of efrluent dlscharge condltlongﬁ%§ set out in a discharge licence currently
being prepared for a second 1§a§%try at thlS location. Detailed on-site
investigations will be carﬁksé out on the Ballyfinboy river in the vicinity of
cultural waste sources ang§hppropriate control strategies will be applied.
At Killimor the existing industrial discharge will be intercepted to the
local authority séwerage scheme in order to improve water quality in the
Kilcrow river. Further investigations will be carried out on the lower
reaches of the Derrainy river to establish the possible cause of.water

quality deterioration before remédial_measures_can be implemented.

9.28 In accordance with the overall policy of the Plan provision will be
made for secondary treatment faéilitiés at Castletroy, Scarriff, Killaloe
and Portumna.‘ In the case of the Shannon‘Banks sewerage scheme two options
will be investigated, the first being té provide secondary treatment to the
effluent prior to discharge to the Shannon river, and the second, to

investigate the feasibility of intercepting the existing discharge to the
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- proposed Limerick Main Drainage Scheme. The least cost option will be
adopted in this case. The Plan provides fér preliminary and primary
treatment to be provided at Ballina in the short term at least in order
to prevent public nuisance and preserve the recreational and amenity

value of the waters in the area.

9.29 At other locations in the Lower Shannon the Plan provides for
- improvements to the sewerage treatment works at Mountshannon to the level
‘of full secondary treatment and the interception where feasible of the
industrial waste loads discharged at Borrisokane, Newport, Cappamore and
Caherconlish. These measures are necessary in order to preserve
satisfactory water quality conditions in the rivers at these locations and
provide for future development in each case. Provision is made in the
Plan for the diversion of the Annacotty Séwerage Scheme to the Castletroy/
Monaleen Scheme in the future, and the investigqtion»of waste loéds
currently discharged.to the industrial estaE?g%ewerage scheme.

: t%éﬁo
9.30 The extent of artificial eutregﬁmpatlon in the lakes and other
standing vaters of the Catchment 1§fg§%sently unknown as water quallty
data are available for only tWQgéhgh waters, i.e. Lough Derg and
Poulawee Lough. It is the po@igy of the Plan to make up this
shortfall in the data base %.ngon as resources allow so that a

comprehensive picture ofé§he position may be obtained and the need,

if any, for remedial me&sures assessed. .

9.31 In the case of Lough Derg, it is the policy of the Plan to

implement the following management Strategies :

a) A restriction on further significant inputs of waste-derived
phosphorus (from point or non-point sources) either directly
to the lake or to feeder rivers and streéms within 5 km of their

outfall to the lake.

‘b) The institution of a programme of inveétigation to determine the
desirability and feasibiiity'of'reducing the present level of
algal growth in the lake. This programme would have two main,

elements, i.e. continued surveillance of water quality conditions,
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particularly’élgal growth, in the lake and an assessment of
the relative importance of the various sources of biocavailable
phosphorus entering the lake and whether and in what manner

these could be controlled so as to significantly reduce the

input of nutrients.

c) Adoption of a set of contingency measures to deal with the

adverse effects of episodes of above normal algal growth, e.q.

O B

the availability of an activated carbon facility in water

treatment plants.

9.32 In the case of Poulawee Lough it is the policy of the Plan to

continue surveillance of water quality conditions in order to determine

if the scale of algal growth, which appears to have increased since
the initiation of a discharge of treated sewage to a féeder stream in
1982, is likely to reach nuisance propo;ﬁﬁons_and to warrant
remedial measures, having consideratiéﬁ to the limited size of the

RN
lake and the lack of establishe é§§§%ficial uses.

&

. S
_ o R
| “Ireatment Costs sl
F b X {\®

Q.33 It has not been P0~6ﬁﬁle to make a detailed cost estimate of
A ’ .
of the work as outliné§§§%6ve. However, a preliminary estimate
oS
S
has been made of thiéscale of the investment necessary to achieve

the required redgsé?on in the waste loads diséharged. The estimate

=

is based on the assumption that in general domestic and industrial
wasté_loads would be combined, and treated in a plant which would be

under the control of the local authority. As a general guidé for the

)

purpose of estimating treatment costs only, it has been taken that
the cost of providing conventional secondary treatment (B.0.D./ss of

20/30 mg/f) for a design population of 1000 pérsons is about_5265

per person at the present time and for a population of 8000 persons

the estimated unit cost is about £105 per person. On this basis,
the cost of the tréatment_plants as outlined in the Plan was
estimated to be about £6;0 M at current prices. This estimate does
not‘include the éost of any improvements necessary in the e*isting
drainage networks, the provision of interceptor sewers, pumping

stations or outfalls.

p
i
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Qualifications and Modifications

9.34 The Plan is based on the’available data and some of its
provisions may be subject to modifications in the light of

additional information becoming available and of future developments.
The more important aspects on which further data are desirable are

in relation to waste inputs, the refinement of the calculation of
waste assimilation capacity, and the specification of the 95 percentile
flows. While the proposals made in the Plan are regarded as valid

and will meet overall objectives, it is acknowledged that a more
accurate foreéast of their impact and a more appropriate timing of
their implementation would be possible by the availability of an
extended data base. The policy of the Plan, therefore, will be to
ensure a continuation of collection of data on all aspects of interest
in order to refine the waste control strategies if and as required.

In order to ensure that modifications are introduced in a timely
manner, the Plan prbvides for a review of the general situation at
intervals not exceeding five years. TQ§§~review would take into

account the most up-=to-date lnformgt§bn on waste loads and their
projections and take into accoug%£§%y d@velopment plans which would be

current at the time of the rgy%Q% Where necessary the reVLew would-

make modifications in theéfgﬁw criteria as well as in the Plan
O
strategy for water qu%}i t$ management.
Q
S\
&

&
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CHAPTER TEN

A _PROGRAMME OF FURTHER ACTION

INTRODUCTION

10. 1 The data baseefrom which the policies laid down in the Plan

are developed is subject to certain limitations. It is essential that
these limitations be made good by a continuing programme of research
and data collection and documentation so that the Plan can be

subjected to continuing updating and refinement. Aspects of particular
importance in such a process would be an assessment of the validity of
the general principles adopted in the Plan and a review of the efficacy
of the specific measures implemented to control the effects of the
present discharges of wastes and of those proposed for the control of
the effects of future‘dischérges. Such a re%@ew will ensure equity
among the various competing interests who(ﬁish to avail of the water

resources and at the same tlme ensuref%ﬁgt the criteria necessary to

~support the various beneficial usa§ 6% these waters are fully met.ﬁ

The needs for further data relaﬁegto several different aspects and .

thes=z are dealt with, in tu{é%gbelow.
SO
< ~®

. \Q
RIVER GAUGING O

&
10.2 Many of the eﬁfgting gauging stations (in the catchment) were
erected by the Office of Public Works primarily for the purpose of
recording flood flows. Records from these gauging stations are such
that it is not always possible to be in any wéy precise when giving the
flow rate, especially during periods of low flow. It is important that
éccurate records covering the full range of river flows be maintained
at certain key locations in the catchment for the purpose of water
resources management. The main need in relation tb establishing the

detailed and accurate data_base required on river flows is the early

" completion of the hydrometric schemes already prepared for the local

authorities in the catchment. - These include the establishment of five

~ continuous water level recorders, three of which will be on the river

Graney system includingvoﬁe on Lough Graney and one each on the Newport
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and Groody rivers.
constructed at a number of key locations to overcome the effects of

unstable channel bed and excessive weed growth. Additional gauges will be

In addition to this, controls will have to be

required where partial records would be sufficient for operational purposes

in the implementation of the Plan.

on the Kilmastulla, Killimor, Small, Doonane and Newport rivers and also on
It is also desirable

smaller rivers at Cappawhite, Whitegate and Rear Cross.

that the hydrological and morphological parameters required for the dssess-

ment of the sensitivity of lake systems to eutrophication be measured in

the near future.

water retention time and mean'depth.

10.3 In order to improve the data base on all the va;ious esgential
elements of the hydrological cycle; the feasibility of improving the
collection of rainfall data particularly at higher altitudes should be
investigated in conjunction with the Meteorological Service and the
groundwater resources of the area should be fuld¥y assessed in

co-operation with the Geological Survey Offié%.

3
Ns?
&
SO
WASTE LOADS O @
T o

10.4
of the Plan were based in qgﬁ%ral on information supplled by the local

authorltles. In the absgﬁ%e of these, the estimates were based on the

best information avalléble in relation to water use in a particular

The estimates of the'ﬁhﬁﬁnic waste loads made for the purpose
<«°

activity having regard to the degree of treatment,lf any, provided.

Therefore, in some instances, these estimates can be regarded only as

approximate. Nevertheless, they are the best estimates that can be

made at this stage allowing for the limitation of data available and

they are considered sufficiently adequate for the decision making

required in the context of the Plan. However, it is essential that

detailed industrial effluent surveys be carried out at each factory to

determine accurately the waste loads generated and discharged. In

particular, the volumes and composition of the discharges are required,

including the maximum and minimum discharge rates and details of

- 140

These gauges will be at selected sites

The more important of such parameters are annual inflow,
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seasonal variations in these parameters. .To facilitate monitoring of

industrial effluents, suitable arrangements should be developed at each

‘factory site to permit the measurement of discharges and the taking of

representative samples.

NON-POINT SOURCES OF WASTE

10.5 It is very important that a detailed assessment be undertaken
of the potential threat to water quality in the catchment from wastes

arising from non-point sources, in particular those arising from

~agricultural activities such as the land spreading of animal manures,

and the waste liquor from silage pits and intensive animal rearing

units. Such an assessment should identify the locations of intensive
animal rearing units in the catchment and quantify the number of animals
in each case. Water quality monitoring in streams draining areas where
iand spreading of manures is carried out should be undertaken particularly
in perlods of heavy ralnfall as a means of estlmatlng the waste (nutrient)
loads entering lakes and rivers. A public agé?eness programme should be
carried out through the local. agrlcultugﬁgsadv1sory services indicating
the poxentlal threat to river and 1a5§§ﬁ%ter quality arising from the
uncontrolled spreading of animal Qﬁ@ﬁies and control measures, where
necessary, should be drawn upé%hqﬁonsultatlon with the relevant

el
agrlcultural agencies. Q§ O

K
S
S

A
dﬁp

O

10.6 There should be an increase in the intensity of water guality

WATER QUALITY DATA

monitoring in the catchment. This is necessary if compliance with the
water quality standards adopted is to be assesséd in an .adequate mannerx.
Since these standards have a_ététisticaifbasis; the minimum frequency v
of sampling, at key stations, at least, should be fortnightly or
approximately 25 tiﬁes per year. To allow for day to day variations

in effiuent discharges and to improve the confidence level of the
results, it is deSLrable that sampllng be carried out at 15-day

- intervals 1nstead of 14-day intervals. Furthermore, such routine
sampling should be supplementéd by the carrying out of synoptic 24-
hour surveys-in important reaches at periods of low flow during

summer months in order to assess, in particular, the diurnal variations
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in dissolved oxygen concentrations. In addition, the data base on the
levels of potentially toxic substances such as heavy metals, pesticides,

PCBs and other organic compounds, which is presently limited, should be

expanded in the near future.

10.7 The need for extra water quality data also applies to ground-
waters in the catchment. 1In view of the fact that the main use of such
waters is increasing as a source for domestic:or industrial supply, it
will be particularly important in  these casesbto monitor the parameters
of interest in connection with public health; e.g. bacteriological
quality, nitrate concentrations and presence of potentially toxic

substances.

. 10.8 It is degirable that a programme of investigation be

instituted to assess the water quality position in the lakes in

the Catchment area, in particular the extentj%f artificial
eutrophication. Prlorlty in thls regard éﬁould be given to those
waters used as supply sources. The ﬁﬁgggtlgatlons should cover

the feeder streams and estimates égshnnual ph@sphorus inputs should
be made. 1In view of its overa§i§gmportancev1n the catchment Lough
Derg should be the subject. dﬁ@g continuous water quality surveillance

programme. 69

FISH POPULATIONS

10. 9 It is desirable that detailed information should be available

-6n'the distribution of fish stocks in the system. Of parﬁicular

importance is the establishment of the extent to which the smaller

streams in the catchment provide spawning areas for salmon and brown

trout.

RESEARCH TOPICS

10.10 In addition to the increased acquisition of basic data, as

indicated above, it is also desirable to undertake further studies of a

research nature in order to reduce the element of uncertainty in decision

- making and to improve the prédictiVe ability-of the management strétegy.

Such studies concern chiefly two aspects. Firstly, the development of
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mathematical models of thé dynamic processes in rivers downstream of the
major discharges. Of prime importance, in this respect, is the prediction
of dissolved oxygen variations, particularly under low flow conditions.
This is usually based on the Streeter-Phelps type of equation and requires
information on factors such as reaeration raté, E.O.D- decay rates and
oxygen production and uptake by planfs. The ability to prediét dissolved
oxygen variations will become more important in future as waste loads
increase and a greater percentage of the assimilative capacity is taken up.
Such studies would also encompass an assessment of the importance of the
eutrophication caused by excéss nutrients, particularly phosphates,
introduced in direct and indirect waste discharges, and evaluate the need

for and the likely efficaby of various control measures.

10.11 Secondly, the economic aspécts of water quality management in
the catchment require greater evaluation. This relates particularly to
the optimisation of choice in regard to the various waste treatment
strategies available. The solution to sqgﬁ problems requires the use of
systems analysis and related technl3§¢%§0 Other matters to be considered
in this area are improvements in ﬁﬁg§ratlonale for defining and
apportlonlng the waste a551m11a£¥§n capacity of the receiving waters and
a study of the options foré?ha§géthods of charging for effluents dis-
charged directly to wa%sisﬁ%nd to public sewers.

&

A
O

10. 12 Investigatygﬁ of the natural variations of algal growth and
nutrient concentrations inithe lakes in the catchment are also
desirable in order to assess the applicability of the 0.E.C.D.
established relationshipé between these factors for such waters. This
should indicate if the relationships in question are a reliable guide

in analysing the effects of waste inputs on lakes in the area.

10.13 Groundwater férms a significant part of the overall water
resources in the Catchment. The lqcation of aquifers in the area was
identified for this study; nevertheless very little is known in
relation to the guantity and quality of water in thése aquifers. In
order to overcome this, it is considered that the most pfactical
épproach is to undertake investigations of groundwater resources in

areas where groundwater is considered necessary and/or would have
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advantages as a source of water supply. A programme of investigation
should be drawn up which would have the objective of quantifying the
magnitude and quality_of the groundwater resources of the area. This
investigation would identify aquifers where water quality monitoring

would be most beneficial.
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WATER QUALITY MANAGEMENT PLAN FOR THE LOWER SHANNON CATCHMENT

SCHEDULE OF GRID REFERENCES TO THE TERMINAL POINTS OF THE

RIVERS AND STREAMS DELINEATED ON THE PLAN MAP

i
ﬁ 1 | Shannon R 590 590 13.1.3" | Glenarea R 505 868
. 2 Groody R 683 501 13.2 Caher R 500>89O
ﬁ oy Groody Trib R 668 502 14 Bow R 665 869
| 3 Blackwater R 584 657 15 Nenagh R 949 689
E 4 | Mulkear R 906 435 15.1 Ollatrim R 978 812
4.1 Newport R 857 673 15.1.1 Ballintotty R 978 778
4.1.1 Annagh R 813 602 15.2 | Clareen R 867 774
' 4.1.2 Small R 753 622 15.3 Dolla R 885 690
4.2 | Bilboa R 897 607 15.3.1 Dolla Tr. R 907 708
4.3 Doon Stream | R 828 503 15a \&9‘ Poulawee Str | R 833 874
ﬁ 4.4 | Cahernahallia | R 853 493 (1\%?\0@ ' Black Lough St R 843 928
e 4.5 | Cappaghwhite | R 888 462 \Qogzz@g 'Derrainy R 790, 913
s Ardclooney R 652 72360 :\\&; 17 Coos R 708 947
5a Black Riyef R 6486%%% 18 Woodford R 665 982
W Sa.l Black River Tr | R 6@@ 677 19 Ballyfinboy R 978 8§82
O _
e ¢ ‘Kilmastulla 5;?55\\819 755 19.1 Ballyfinboy Tr| R 879 879
E 7 | Ballyteige R 679 733 20 Kilcrow M 822 214
j ) © i
¢ 8 | Grange R 716 738 | | 20.1 Cappagh M 692 113
| 9 Killaloe Stream| R 697 725  20.1.1 Cappagh Trib | M 683 128
10 i Annacarriga | : R v665 780 b 20.1.2 : Duniry M 699 088
? 11 | Youghal R 764 800 2.2 Lisduff M 724 154
12 Newtown R 798 778  20.2.1 | Barnacullia |[M 742 126
i 13 Graney R 625 967 20.2.1.1 Barnacullia Trj M 737 138
| 13.1 Cloghaun R 928 824 20.2.2 Lisduff Trib - | M 730 162
’ 13.1.1 | Feakle R 568 872 | | 20.3 Killoran M 737 219
@ 13.1.2 Ayle R 825 881‘ 21 Carrigahorig R 915 986
' 22 Terryglass R 901 980 |
1 Shannon M 868 042
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