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CHAPTER ONE 

GENERAL INTRODUCTION 

INTRODUCTION 

1 . 1  Urban population growth and rapid industr ia l  development a l l  over 

the world during the past century have led t o  very great increases i n  the 

quantitative demand f o r  water,  on the one hand, and increased water 

pollution on the other. The problems o f  water quantity and water quality 

have, i n  the past ,  often been treated as  two separate f i e l d s  but it is now 

widely recognised that  they are  c losely  linked. 

sewage, industrial  and agricul tural  wastes discharged into  surface waters, 

coupled w i t h  the increas’ed demand f o r  water, has ma9e it necessary i n  

recent years for  many countries t o  adopt comprehensive measures for  

quality improvement not only as  a public health measure but a l so  as a 

means o f  increasing water supplies and ass i s t ing  economic growth. 

Generally, i t  i s  becoming increasingly necessary t o  view water as an economic 

resource, available i n  l i m i t e d  quant i t ies  and w i t h  a variety o f  competing 

uses. 

The increased amount o f  

. 

1 

1.2 

been arrested and i n  the period 1961 t o  1981 the population has increased 

from 2.82M t o  3.44M. 

rapid decline i n  the r u r a l ,  and a rapid expansion in t h e  urban populations. 

I n  the same period t h i s  population growth has been accompanied-by a very 

substantial  increase i n  i n d u s t r i a l  a c t i v i t y  and by an intensi f icat ion of 

agriculture. 

Since 1 9 7 1 ,  the decline i n  t h e  poDulation o f  Ireland has 

T h i s  population growth has been accompanied by a 

1 . 3  A l l  of these developments over the l a s t  20  years have led t o  the 

discharge of  greater quant i t ies  o f  waste t o  r i v e r s ,  lakes,  estuaries and 

coastal  areas.  I n  recent t imes,  public opinion has become increasingly 
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aware t h a t  water pollution problems e x i s t  throughout the country and 

nowadays v i r t u a l l y  no week goes by without some reference to water pollut 
being made i n  the national and provincial press. The introduction of th 

Local Government (Water Pollution) A c t ,  1977 was a recognition by the 

Oireachtas t h a t  new i n i t i a t i v e s  were required t o  control and abate water 

pollution. Section 15 of this A c t  provides for t h e  preparation o f  water 

quality management plans. P l a n s  prepared under Section 15 s h a l l  contain 

such object ives  as  the prevention and abatement o f  pollution o f  the water 

and such other provisions as appear t o  t h e  l o c a l  authority t o  be necessar 

The A c t  a lso  provides t h a t  such plans, when made, s h a l l  be furnished 

by the l o c a l  authority t o  the  Minister f o r  t h e  Environment, the M i n i s t e r  f{ 

Fisheries ,  ad joining l o c a l  a u t h o r i t i e s ,  sanitary authorit ies  and t o  relevd 

boards of conservators (Fisher ies  Boards) i n  t h e  functional area o f  t h a t  

authority. 

i 

:EPT OF WATER Qt --- M?! - 

1.4 

changes i r .  quality and some which do not. These uses include abstraction! 

t o  meet t h o  needs of public suDDlies. industrv  and aor4rriltrn-e and t h e  

Water is used f o r  many b e n e f i c i a l  purposes, some which i n m l v e  

i n  s i t u  uses as 

a, 

socia ted ~ w i  t h  

A. 

re 
a. -~ - ~- 

creation and 

-- 

CO 

-z----- - _. . - 

mmercial and 

The controlled disposal o f  wastes, a r i s i n a  from domestic. i n d u s t r i a l  and 1 
agricultural  so 

- 
urces, i s a  not :he r importe 

., 
1 n t  1 

~- 

s e  

~- 

, even though 

- _ - _ _  

i s  a 

potential  constraint on the foregoing uses. These various water uses and 

associated factors are inter-re lated,  of ten complex, sometimes c o n f l i c t i n g  1 
and they cannot be managed properly as a whole without adopting a 

comprehensive approach or  

data and basic  information. 

1.5 Water quality management s t r i v e s  for  f i s h  and wildl i fe  propagation 

rather than merely ensurinq t h e i r  survival.  It emphasises prevention of 

without the a v a i l a b i l i t y  o f  a wide variety o f  

pollution and c onserva t ion of : w  ,ater  qual . i t y  as well a s  the impr rovemen t il 

quality that  can be obtained through ident i f icat ion and correction of  

exist ing water pollution problems. 

management plan w i l l  therefore ensure  an acceptable quality o f  water for a 

speci f ic  use a t  the time and place where i t  i s  needed. 

1.6 
quality management plan include economic and demographic investigations to 

The implementation o f  a water qual i ty  

The studies deemed necessary f o r  the preparation of a water 

2 
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p r o j e c t  the  p lace  and t i m e  of f u t u r e  w a t e r  needs, t h e  quan t i ty  and type 

of wastes l i k e l y  t Q  be produced and the  loca t ions  a t  which such-wastes  

w i l l  be discharged. As w e l l  as their  deoxygenating capac i ty  and acute  

t o x i c i t y ,  the chronic  t o x i c i t y  and o the r  cumulative adverse e f f e c t s  of 

wastes s ing ly  or i n  combination wi th  o the r  wastes need t o  be determined. 

Desirable  water q u a l i t y  for fish propagation i s  determined i n  c o n t r a s t  t o  

the  q u a l i t y  needed merely t o  ensure su rv iva l .  
I 

1 . 7  To be e f f e c t i v e ,  water  q u a l i t y  management must be based on a 

knowledge of t he  b a s i c  p r i n c i p l e s  governing hydraul ic  and hydrological  

phenomena and n a t u r a l  decay and a s s imi l a t ion  of p o l l u t i o n ,  both manmade 

and n a t u r a l .  

where add i t iona l  Mounts  of manmade wastes a r e  cont r ibu ted  as a r e s u l t  of 

populat ion growth and i n d u s t r i a l  and a g r i c u l t u r a l  expansion. I t  is only 

I t  involves  the p r e d i c t i o n  of what w i l l  happen when and 

when these  fundamental d a t a  and information a r e  co l l ec t ed ,  c o l l a t e d  and 

analysed t h a t  it is p o s s i b l e  t o  p l an  f o r  t h e  comprehensive management of 

water q u a l i t y  i n  a r i v e r  catchment and t o  develop t h e  controls which 

w i l l  adequately p r o t e c t  waters  from po l lu t ion  and' provide f o r  t he  

maximum range of water uses .  Therefore,  a water q u a l i t y  management p lan  

provides  f o r  continuous d a t a  c o l l e c t i o n  and updating, as w e l l  as ongoing 

monitoring a t  c r i t i c a l  p o i n t s  so t h a t  problems a r e  i d e n t i f i e d  and con t ro l  

ac t ions  p u t  i n  motion. 

OBJECTIVES OF THE WATER QUALITY MANAGEMENT PLAN 

1.8 The o v e r a l l  o b j e c t i v e  of a water q u a l i t y  management p lan  f o r  t h e  

Lower Shannon Catchment i s  t o  ensure i n  the  future an acceptable  q u a l i t y  

of water f o r  s p e c i f i c  uses  a t  t h e  time and p lace  where it i s  needed. In  

p a r t i c u l a r ,  t he  main o b j e c t i v e s  t o  be achieved by the Plan are t o  ensure 

t h a t  t he  q u a l i t y  of t h e  waters  i n  t h e  catchment i s  maintained i n  a satis-  

f ac to ry  condi t ion and where necessary improved, thereby: 

(i.1 safeguarding public h e a l t h ,  

(ii) ca te r ing  f o r  t he  a b s t r a c t i o n  of increas ing  q u a n t i t i e s  of 

water f o r  domestic, i n d u s t r i a l  and a g r i c u l t u r a l  purposes,  

(iii) ca te r ing  f o r  t he  needs of commercial and game f i s h e r i e s ,  

( i v )  ca t e r ing  f o r  t he  r e l e v a n t  water based amenit ies  and recrea-  

t i o n a l  requirements.  
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i 

Other v i t a l  o b j e c t i v e s  of t h e  d r a f t  Plan are t o  i d e n t i f y  t h e  con t ro l  

measures deemed necessary i n  r e l a t i o n  t o  t h e  s a t i s f a c t o r y  treatment and 

d isposa l  of sewage and i n d u s t r i a l  e f f l u e n t s  and a l s o  t o  i d e n t i f y  the  

p r i o r i t i e s  f o r  investment i n  pub l i c  and p r i v a t e  ( i n d u s t r i a l )  wastewater 

treatment.  

METHODOLOGY ADOPTED I N  PREPARING DRAFT PLAN 

1.9 In  order  t o  meet t h e  ob jec t ives  of  t h e  d r a f t  Plan a s  ou t l ined  i n  

paragraph 1.8 the  following methodology was adopted i n  preparing the  Draf t  

Plan: 

(i) ~ 1 1  t h e  ava i l ab le  b a s i c  da t a  o n  water  q u a l i t y  and water quan t i ty  

were c o l l a t e d .  These included d a t a  ava i l ab le  from Llocal au tho r i ty  

records ,  t h e  Off ice  of Pukl ic  Works, t he  E l e c t r i c i t y  Supply Board, 

and from An Foras Forbartha.  

(ii) The above b a s i c  da t a  were compiled and examined i n  d e t a i l .  The 

GharacterfSt iC Clements which determine water q u a l i t y  i n  

s p e c i f i c  l akes  and z!.ong the  main r i v e r  channels,  and t r i b u t a r i e s  

were se l ec t ed .  

(iii) The b e n e f i c i a l  water  uses  ( e x i s t i n g  and fu tu re )  t o  be p ro tec t ed  

wi th in  the  catchment were i d e n t i f i e d .  

( i v )  The des i red  water q u a l i t y  condi t ions  deemed necessary t o  support  

t he  var ious  b e n e f i c i a l  u ses  were def ined.  I n  doing t h i s ,  re fe rence  

w a s  made t o  da t a  and information f r o m  var ious  i n t e r n a t i o n a l  sources, 

EEC Direc t ives ,  Memorandum No.1 and t h e  genera l  water q u a l i t y  

condi t ions p e r t a i n i n g  i n  t h e  catchment. 

(v)  Estimates of t he  a s s i m i l a t i v e  capaci-ty of r i v e r s  and lakes  i n  the  

catchment were computed and t h e  maxi-mum permiss ib le  w a s t e  loads 

t h a t  can be discharged t o  these  a t  key loca t ions  were determined. 

( v i )  Estimates of the  e x i s t i n g  generated waste loads, a t  p r e s e n t  

discharged t o  su r face  waters i n  the  catchment ( in  some instances '  
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a f t e r  t reatment) ,  w e r e  compiled. 

waste loads f o r  t h e  next  twenty yea r s  w e r e  a lso computed. 

P ro jec t ions  of t h e  generated 

Est imates  of the w a t e r  q u a l i t y  condi t ions  l i k e l y  t o  arise i n  lake  

waters  and a t  s e l e c t e d  key l o c a t i o n s  along t h e  r i v e r s  a s  a 

r e s u l t  of t h e  e x i s t i n g  and p ro jec t ed  waste loads  were computed. 

A number of  op t jons  i n  r e l a t i o n  t o  t h e  t rea tment  of e x i s t i n g  and 

f u t u r e  waste water  discharges i n  t he  catchment were i d e n t i f i e d  

and, where appropr ia te ,  t h e  r e se rve  c a p a c i t i e s  of  t he  rece iv ing  

w a t e r s  were est imated i n  r e l a t i o n  t o  these  opt ions .  
/ 

The waters a t  present overloaded by waste d ischarges  were 

i d e n t i f i e d  and t h e  remedial  a c t i o n s  deemed necesssary t o  r e c t i f y  

these  problems are d iscussed .  

I n  r e l a t i o n  t o  t h e  p ro jec t ed  waste loads  the  measures t h a t  should 

be adopted i n  r e l a t i o n  t o  t reatment  a r e  ou t l ined  as i s  the  general  

procedure t h a t  should be adopted for  t h e  lay ing  down of e f f l u e n t  

q u a l i t y  s tandards .  
.. 

1 
The main p r i o r i t i e s  f o r  c a p i t a l  investment i n  both publ ic  and 

p r i v a t e  wastewater t reatment  f a c i l i t i e s  have been i d e n t i f i e d .  

MAIN ELEMENTS O F  DRAFT PLAN 

1.10 I t  i s  evident  t h a t  t he  key problem i n  r e l a t i o n  t o  t h e  successful  

prepara t ion  and subsequent implementation of a w a t e r  q u a l i t y  management 

plan f o r  t he  catchment concerns t h e  a v a i l a b i l i t y  of a wide v a r i e t y  of 

bas ic  da t a .  

t o  water q u a l i t y  and water quan t i ty  should be ongoing so t h a t  water 

q u a l i t y  management p l ans  once prepared can  be rev ised  and re f ined  on a 

regular  bas i s .  

The framework for data c o l l e c t i o n  p a r t i c u l a r l y  i n  r e l a t i o n  

1,11 

of the  d r a f t  water q u a l i t y  management plan €or t h e  Lower Shannon Catchment 

While much da ta  and information were co l l ec t ed  f o r  t h e  prepara t ion  
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'I I P 

t he re  are many gaps i n  t h e  d a t a  avai lable ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  

hydrometric data ,  w a t e r  q u a l i t y  d a t a  and t o  waste loads.  

which e x i s t  are h igh l igh ted  i n  Chapter 10. 

The va r ious  gaps 

The d r a f t  Plan inc ludes  recommendations on an a c t i o n  programme which w i l l  

ensure t h a t  a l l  t h e  necessary b a s i c  data are c o l l e c t e d  on an ongoing basis 

t o  f a c i l i t a t e  updat ing,  r e v i s i o n ,  refinement and implementation of t h e  

p re sen t  d r a f t  plan.  

SCOPE OF DRAFT PLAN 

1 . 1 2  The D r a f t  Water Qua l i ty  Management Plan for t h e  Lower Shannon 

Catchment covers t h e  main Shannon R i v e r  and i t s  p r i n c i p a l  t r i b u t a r i e s  

from t h e  upper l i m i t  of t h e  t i d a l  reach a t  Limerick t o  Portumna and 

inc ludes  Lough Derg and i t s  main feeder  streams. The e s t u a r i n e  p a r t  of  the 

r i v e r  downstream of Limerick has  a l r eady  been the  subject of a separa te  

"Draft  Water Qua l i ty  P lan  f o r  t h e  Shannon Estuary".  A d r a f t  p lan  i s  a lso 

being prepared f o r  t h e  Upper Shannon Catchment upstream of Portumna. 

I t  i s  proposed t o  exclude from t h e  d r a f t  Plan a number of  s m a l l  streams and 

d r a i n s  f o r  which no s p e c i f i c  b e n e f i c i a l  use has  been i d e n t i f i e d ,  While it 

i s  reccgnised t h a t  waste d ischarges  t o  a l l  waters i n  t h e  catchment area 

under cons idera t ion  w i l l  be subject t o  c o n t r o l ,  t h e  exclusion of  t hese  

s m a l l  streams from t h e  d r a f t  P lan  i s  considered t o  be necessary on p rac t i ca  

grounds, because it might no t  be  poss ib l e  o r  necessary to  maintain t h e  

selected w a t e r  q u a l i t y  s tandards .  I n  these  streams, t h e  main concern w i l l  

be t h e  prevent ion of p u b l i c  nuisance and t h e  c a r r y  over  of p o l l u t i o n  t o  

l a r g e r  streams. The waters of t h e  Lower Shannon River Catchment included 

i n  the  Plan are approximately i n d i c a t e d  on Map 1 i n  t h e  pocket a t  t h e  

hack of t h i s  volume. 

a t  t h e  o f f i c e s  o f  each of  t h e  loca l  a u t h o r i t i e s  involved and t h e  schedule 

appended here in  (p. 145) gives  t h e  g r i d  re ferences  t o  the  terminal  p o i n t s  

shown i n  t h a t  map. 

The o f f i c i a l  Plan map is  a v a i l a b l e  f o r  inspec t ion  

5 
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CHAPTER TWO 

THE LOWER SHANNON C A T C m N T  

INTRODUCTION 

2 . 1  The Lower Shannon catchment inc ludes  t h a t  po r t ion  of the  Shannon 

r i v e r  which extends from Portumna a t  t h e  upstream end t o  the  upper l i m i t  

of tho t i d a l  reach a t  Limerick, i nc lud ing  Lough Derg. The Shannon r i v e r  

rises i n  t he  Cuilcagh Mwntains  i n  County Cavan arid €lows southwards through 

Lough Allen,  Lough R e e  and Lough Derg d ra in ing  the  c e n t r a l  lowlying p l a i n  of 

I re land .  Downstream of  Lough Derg t h e  r i v e r  flows southwards t o  Limerick 

and w e s t  through t h e  Shannon Estuary t o  the  A t l a n t i c  Ocean. The t o t a l  a rea  

of the  Shannon catchment is  approximately 11,700 h2. 

Lower Shannon r i v e r  catchment covered by t h i s  Plan i s  approximately 2943 

km2. "he Lower Shannon catchment inc ludes  po r t ions  of count ies  C l a r e ,  

The area of the  

L i m e r i c k ,  Tipperary (N.R . )  , Galway, Offaly and Tipperary (S .R . )  , and i s  

shown i n  Figure 2.1 toge the r  with the  o t h e r  hydrometric areas i n  t h e  Country. 

THE LOWER S F N O N  

2.2 The Lower Shannon r i v e r  is shown i n  Figure 2 . 2  and the  main 

f ea tu re  of t h i s  s ec t ion  of the  r i v e r  i s  Lough Derg having a sur face  a r e a  o f  

117.5 km2 approximately. !!?he l ake  is  elongated i n  the  n o r t  east /south west 

d i r e c t i o n ;  on the  nor th  western s i d e  t h e  lake  includes p a r t s  of count ies  

Galway and Clare and on t h e  south e a s t e r n  side p a r t s  of count ies  Offaly,  

Tipperary (N.R. 1, Limerick and Tipperary (S.R. 1 . Topographically the  

catchment can be divided i n t o  two areas; these  comprise t h e  lowlands 

of south east  Galway, no r th  w e s t  Tipperary and e a s t  Limerick, and the  

uplands,  which include S l i eve  Bernagh and S l i eve  Aughty t o  the west of the 

lake S l i eve  Ava, S l i eve  Felim, Keeper H i l l ,  Silvermines,  Mother Mountain 

and t he  Dev i l ' s  B i t  t o  t h e  e a s t .  

2 .3  Downstream of Lough Derg t h e  water  l e v e l  i n  t he  lake  i s  con t ro l l ed  

t o  provide s torage  f o r  t he  hydro -e l ec t r i c  development of  Ardnacrusha, €or 

f lood con t ro l ,  and f o r  naviga t iona l  purposes i n  the  l a k e .  The main con t ro l  

is  a t  the w e i r  i n  Par teen which i s  about 6 km downstream of  Ki l l a loe .  

Downstream of Par teen w e i r  t h e  flow i n  the  o ld  River Shannon cha.nne1 i s  

normally l imi t ed  t o  compensation water flow only (10 m3 / s )  , the  

remainder of t h e  flow i s  discharged t o  t h e  headrace canal of t h e  Ardnacrusha 
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CATCHMENT BOUNDARY 
LOWER SHANNON BOUNDARY --- 
COUNTY BOUNDARIES 
TOWNS b VILLAGES e _ _ _  .-_-.. 

1 250.000 
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power s t a t i o n .  

400 m 3 / s  t o  a minimum of 1 m 3 / s .  

discharge through t h e  a u x i l i a r y  t u r b i n e  and f i s h  pass when t h e  power s t a t i o n  i s  

o f f  load. The p r i n c i p a l  t r i b u t a r i e s  d i scharg ing  t o  Lough Derg inc lude  t h e  

Killimor, t he  Nenagh, the  Ballyfinboy and t h e  Graney r i v e r s .  Downstream of 

parteen the  compensation f l o w  i n  t h e  old River Shannon channel i s  augmented 

by the  Mulkear, Kilmastulla and t h e  Groody r i v e r s .  

The flow through t h e  power s t a t i o n  v a r i e s  from a maximum of 

This  minimum flow i s  formed by t h e  combined 

RAINFALL 

2.4  Ra in fa l l  da t a  a r e  c o l l e c t e d  a t  a l a r g e  number of s t a t i o n s  i n  and 

around t h e  periphery of t h e  catchment. These da t a  a r e  usefu l  a s  a means of 

assess ing  the  magnitude of  t h e  resource i n  terms of the  long average run-off 

a t  var ious po in t s  on the  r i v e r .  The map of i sohye t s  of long average 

r a i n f a l l  i n  the  Lower Shannon (Figure 2.3) which w a s  suppl ied  by t h e  Meteor- 

o log ica l  Service shows t h a t  the long average r a i n f a l l  v a r i e s  ' f r o m  about 1600 

mm/mnum i n  the  Silvermines t o  below 900 mm/annum i n  the northern po r t ion  of 

Tipperary (N.R.) . On the  b a s i s  of  da t a  suppl ied  by the  Meteorological 

Service and having regard t o  evapot ranspi ra t ion  losses i n  t he  catchment, 

t he  long axrerage r ive r .  flow i n  t h e  r i v e r  Shannon a t  Portumna w a s  es t imated 

t o  be 163 m3/s ,and  a t  K i l l a loe ,  188 m 3 / s .  

RESOURCES 

2.5 I n  order  t o  make an accura te  assessment of t h e  magnitude of t h e  

sur face  water resources  o f  a aatchment, r e l i a b l e  hydrometric records must  

be ava i l ab le  a t  s t r a t e g i c  l o c a t i o n s  on t h e  r i v e r  for  a nilmber o f  years .  A t  

K i l l a loe ,  a hydrometric record of water l e v e l  i n  t h e  r i v e r  has been 

maintained for a per iod of 46 yea r s  and the  r e s u l t s  of an ana lys i s  of these  

records show t h a t  t h e  long average run-off a t  K i l l a loe  was 173.4 m3 /s i n  t he  

record per iod.  Discrepancies i n  the  r e s u l t s  between those ca l cu la t ed  from 

t h e  hydrometric records and those es t imated  from r a i n f a l l  records (para.2.4) 

can only be reconci led when t h e  q u a l i t y  and a v a i l a b i l i t y  of the  records are 

improved with time. 

2.6 The long average run-off f r o m  a r i v e r  catchment gives  an o v e r a l l  

assessment of the  magnitude of t h e  resources .  In  consider ing t h e  a b s t r a c t i o n  

of water f r o m  r i v e r s  o r  streams however o r  i n  consider ing the  magnitude 

of the  resource for water q u a l i t y  management purpose o the r  flow c r i t e r i a  

1 1  
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TOWN 

'ortumna 

3orrisokane 

Jenagh 

Jloghjordan 

Zappamore 

knnacotty 

Limerick (pa r t  o f )  

Sca r r i f  f 

K i  11 imor 

Limerick 

i n  t h e  Lower Shannon Catchment 

I 

RIVER 

Shannon 

Bal lyf inboy 

Nenagh 

Bal lyf inboy Trib.  

Bilboa 

Mulkear 

Groody 

Graney 

Kilcrow Tr ib .  

Shannon 

have to  be considered- When planning t h e  a b s t r a c t i o n  of water f r o m  a r iver  

or stream, it i s  necessary t o  know the dry weather flow (DWF). 

defined as the  m i n i m u m  flow t h a t  might be expected t o  occur with a f requen  

This is 

be adhered t o .  

i n  the  r i v e r  which i s  equal led  or exceeded f o r  95% of t h e  time. 

s t a t i s t i c a l  f i g u r e  and r e q u i r e s  records of f lows  i n  a r i v e r  over a number 

of years  before it can be r e l i a b l y  e s t ab l i shed .  

2.7 

from gauging s t a t i o n s  i n  t h e  catchment, toge ther  with a c t u a l  flow measure- 

ments w a s  c a r r i e d  o u t ,  and t h e  r e s u l t s  of t h i s  are repor ted  i n  V o l u m e  2.- 

"Summary of Water Resources". As a r e s u l t  of t h i s  a n a l y s i s  t he  magnitude 

of the  resource i n  t e r m s  of t h e  es t imated  95 p e r c e n t i l e  flow and t h e  

est imated dry weather f l o w  a t  s t r a t e g i c  loca t ions  on t h e  main r i v e r  and on 

some of  t he  t r i b u t a r i e s  and feeder  r i v e r s  t o  Lough Derg w e r e  q u a n t i f i e d  an  

these r e s u l t s  a r e  se t  o u t  i n  T a b l e  2.1. 

This  i s  a r e l a t i v e l y  low flow and corresponds t o  t h e  flow 

It i s  a 

A d e t a i l e d  examination and ana lys i s  of  - a l l  t h e  records ava i l ab le  

TABLE 2.1 

CATCHMENT 
AREA (km' 

8 ,  a56 

95 

143 

47 

116 

646 

57 

279 

123 

11,800 

12 

STIMATED 95 
'ERCENTILE 
PLOW (m3 /SI 

23.6 

0.06 

0.35 

0.028 

0.60 

2.04 

0.06 

0.47 

0.04 
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2 .8  The d ry  weathe 
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l imestones d i r e c t l y  t o  t h e  North of t h e  Si lvermines a r e  a q u i f e r s .  

volcanics  near  P a l l s  Green may conta in  groundwater b u t  because of  t h e i r  

l imi ted  e x t e n t  they  would only c o n s t i t u t e  a l o c a l  aqu i f e r .  

extensive sand and g rave l  depos i t s  i n  southeas t  Galway and t o  t h e  north- 

e a s t  of Nenagh which could c o n s t i t u t e  an important groundwater resource 

but  l i t t l e  is known of t h e i r  groundwater c h a r a c t e r i s t i c s .  The known 

a b s t r a c t i o n s  from t h e s e  d e p o s i t s  are very  small .  

The 

There are 

POPULATION TRENDS 

2.11 

Limerick bu t  excluding Limerick C i ty )  was of t h e  order  of 66,000. F i f t e e n  

years  la ter ,  i n  1981, t h i s  populat ion had increased t o  78,500. Based on a 

simple s t r a i g h t  l i n e  r e l a t i o n s h i p  the above t r end  would i n d i c a t e  a popula- 

I n  1966 t h e  popula t ion  of  t h e  Lower'Shannon catchment (Portumna t o  

t i o n  increase  of about 830 persons (or 1 . 3 % ) ,  per year .  I f  t h i s  t r end  

were t o  have continued t h e  e x i s t i n g  (1986) catchpent populat ion would 

be  of t h e  order  of  100,000. Table No.  2 . 2  sets ou t  t h e  populat ion t r e n d s  

f o r  those p o r t i o n s  of t h e  var ious  count ies  wi th in  t h e  Lower Shannon catch- 

ment from 1966 t o  1981. Populat ion inc reases  have occurred i n  a l l  county 

region? wi th in  the catchment except  t h e  region of  Co. Galway: t h i s  had a 

decreas,? of 3% i n  populat ion between 1966 aqd 1981. The reg ions  of t h e  

catchment which show maximum growth rates a r e  those around Limerick c i t y  

and those wi th in  and around Nenagh. I t  i s  within these  a reas  t h a t  t he  

g r e a t e s t  i n d u s t r i a l  development and t h e  consequent increased  w a t e r  demands 

and wastewater d i scharges  w i l l  occur.  

2 . 1 2  S i c p i f i c a n t  populat ion increase  will. a l s o  occur a t  t h e  e x i s t i n g  

towns, v i l l a g e s  and o t h e r  populat ion centres, within the catchment. Table N o .  

2 . 3  sets out  t h e  populat ion t r e n d s ,  f r o m  1966 t o  1981, a t  a l l  t h e  towns 

and v i l l a g e s  wi th in  t h e  catchment f o r  which t h e r e  a r e  da t a  a v a i l a b l e  from 

the  'Census of Popu la t ion ' ,  Vol. 1. Based on these  t r e n d s ,  t h e  Table also 

gives t h e  est imated populat ion a t  each se t t lement  f o r  the year  2006. 

is evident ,  from t h e  populat ion t o t a l s  of Tables No.  2.2 and 2.3, t h a t  

t he re  i s  a marked move of populat ion t o  the  e x i s t i n g  se t t lements :  

t he  t o t a l  popula t ion  wi th in ' s e t t l emen t s  was about 19% of the  catchment 

population; i n  1971 it increased  t o  21% i n  1979 and 1981 it increased 

f u r t h e r  t o  23%. The populat ion es t imates  f o r  t h e  year  2006 would 

I t  

i n  1966 
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B 

P 

i nd ica t e  a f u r t h e r  i nc rease  i n  this f i g u r e ,  to  about  26%. 

TAatE NO. 2.2 

Popula t ions  i n  the  Lower Shannon Catchment 

' a r t  of County 

r i th in  Catchment 

;alway 

>f f a l y  

Cipperary (North 

r ipperary (South 

3lare 

Limerick 

r o t a l s  

1966 I lg7I 

10,508 

7 39 

28 , 528 
4 , 205 
9,052 

13,012 

10,229 

7 01 

29,413 

3 , 949 
9 , 331 
13 , 775 

66 , 044 67 , 398 

1979 

10.132 

768 

32,288 

4,172 

11 , 493 
17,124 

75,977 

1981 

10,159 

783 

32,540 

4 , 254 
12,211 

18,473 

78,420 

% Change 

1966 t o  1981 

+6% 

+14% 

4-1 % 

+35% 

+42% 

AGRICULTURAL AND INDUS!I!RIAL ACTIVITY 

2.13 %'he q u a l i t y  of a g r i c u l t u r a l  land i n  the  a rea  of the  Lower Shannon 

is  mixed. In  t h e  upland a r e a s ,  e a s t  and west of Lough Dsrg t h e  t e r r a i n  

i s  mainly rugged, boggy moorland where s o m e  grazing by sheep occ~grs .  In 

t he  lowlands, g r a s s  production and d a i r y  farming predominate and i n  
a s s o c i a t i o n  with  t h i s  silage making i s  carried o u t  on f a r m s  i n  the lowland 

areas e a s t  and w e s t  o f  Lough Derg. Some i n t e n s i v e  farming OCCUYS i n  t h e  

a rea  b u t  t h i s  i s  not  ex tens ive .  Agr i cu l tu ra l  a c t i v i t y  i n  t h e  a rea  could 

c o n s t i t u t e  a p o t e n t i a l  t h r e a t  t o  water q u a l i t y ,  i n  p a r t i c u l a r  i n  areas 

where in tens ive  f a r m  e n t e r p r i s e s  e x i s t ,  where land spreading of farm 

wastes i s  c a r r i e d  out  and i n  a r e a s  where s i l a g e  i s  made. Fores t ry  

a c t i v i t i e s  and p e a t  ha rves t ing  opevat ions are o t h e r  a c t i v i t i e s  which 

could p o t e n t i a l l y  c o n s t i t u t e  a t h r e a t  t o  water q u a l i t y  i n  r i v e r s  and lakes 

i n  t h e  area.  

i n  the  a rea  which inc ludes  food and d a i r y  products ,  engineexing, t imber 

and timber products .  The p r i n c i p a l  i n d u s t r i a l  o rganic  waste genera tors  

a r e  i n  the  d a i r y  and food processing sec t ions .  The a rea  i s  cha rac t e r i s ed  

by a l a rge  number of m i l k  c o l l e c t i o n  s t a t i o n s  which serv ice  t h e  l a r g e  

co-operative creameries i n  t h e  region. 

There i s  a wide v a r i e t y  of i n d u s t r i a l  a c t i v i t y  e s t a b l i s h e d  

17 
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12,651 14,302 17,185 

TULE NO 2.3 -- 

mttlements i n  t h e  Lower Shannon Ca tchrncn t a t  - P o p u l a t i o n  Trends  

P o p u l a t i o n  . f o r  y e a r s  shown 
S e  t t l e  me n t - 

1981 -'1- 5,174 5,827 

3 s t i m a t e d  
2006 

8 , 500 

LO ,000 

~ 

1966 

4,635 
- 

75 1 

296 

244 

56 3 

31 1 

556 

385 

52 1 

36 1 

- 

3 19 

8 16 

- 
5 64 

2 34 

19 3 

878 

5,871 

4,000 

84 7 

326 

427 

79 7 

406 

755 

4 19 

1,053 

50 5 

402 

45 1 

1,022 

188 

873 

360 

243 

1,118 

2 26 

322 

253 

193 

401 

478 

21 , 93c 

Nenagh 

Cast le t roy/Monaleen  - 

859 

333 

375 

777 

363 

658 

4 56 

7 79 

492 

344 

4 24 

975 

178 

82 3 

34 6 

256 

1,161 

199 

289 

2 34 

- 

769 

2 82 

2 74 

618 

30 5 

59 5 

39 3 

59 2 

34 5 

255 

3 36 

906 

10 3 

666 

237 

198 

9 17 

225 

118 

57 

1,120 

380 

7 30 

1,130 

5 60 

1 , 090 

B o r r i s o k a n e  

Mone y g a l l  

Toomevar a 

Newport 

Cappawhi t e  

Capp, 3mor e 

Doon 

C a s t l e c o n n e  11 

Cahe r con li sh 

Annacotty  

B a l l i n a  

K i l l a l c e  

4 70 

1,940 ,, 
740 

7 70 i 
I 

6 70 

1 , 360 

400 

1,390 
Feakle 

S c a r r i f  f 

0' B r i e n s b r i d g e  /Mount- 
pe lie] 5 70 

320 
Woodf o r d  

Portumna 

Ki 1 limo r 

p o r t r o e  

Puckaun 

White g a t e  

Oola 

Clogh j ordan 

T o t a l s  

1,500 

2 70 

8 30 

350 

4 00 

4 70 

500 

36,520 1 

18 
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FUTURE INDUSTRIAL D E V E L Q P m  

2.14 

Over the  next  twenty y e a r s ,  cons iderable  i n d u s t r i a l  development and 

expansion w i l l  be necessary  t o  create new employment. 

a g r i c u l t u r a l  s e c t o r  d e c l i n e d  between 1971 and 1979 and it i s  no t  envisaged 

t h a t  t h i s  t r end  w i l l  be reversed .  New employment oppor tun i t i e s  must, 

t he re fo re ,  be found i n  manufacturing and o the r  product ive a c t i v i t i e s  and 

also i n  t he  se rv ices  sector. It  is  d i f f i c u l t  t o  a n t i c i p a t e  what kind of 

new industry w i l l  be a t t r a c t e d  t o  t h e  a rea  i n  t h e  fu tu re ;  it is  reason- 

a b l e  however t o  assume t h a t  some of t h i s  new indus t ry  w i l l  r ep resen t  e i t h e r  

an expansion of  e x i s t i n g  a c t i v i t i e s  o r  new indus t ry  based on t h e  agr icu l -  

t u r a l  a c t i v i t i e s  o r  t h e  n a t u r a l  resources  of t h e  region.  Estimates are 

made l a t e r  i n  the  r e p o r t  (Chapter 7 )  of the  fu tu re  waste loads  l i k e l y  t o  

a r i s e  as a r e s u l t  of popula t ion  growth and f u t u r e  i n d u s t r i a l  development 

i n  t h e  Lower Shannon catchment. 

In  order  t o  suppor t  the projected growth i n  populat ion i n  t h e  a r e a  

Employment i n  the  

ADDITIONAL DATA' REQUIREMENTS 

2 .15  'The e x i s t i n g  hydrometric d a t a  base i n  p a r t i c u l a r  i n  r e l a t i o n  t o  low 

f l o w  i s  such t h a t  it is  n o t  always poss ib l e  t o  be p rec i se  when g iv ing  

f l o w  r a t e s  e s p e c i a l l y  dur ing  per iods  of low flow. 

Management Plans are adopted and p u t  i n t o  operat ion more p r e c i s e  informa- 

t i o n  w i l l  be required on f l o w s  i n  t h e  upper reaches of some r i v e r s  i n  

r e l a t i o n  t o  e f f l u e n t  d i s p o s a l  and the abs t r ac t ion  of  w a t e r  t o  m e e t  f u t u r e  

demands. Four r i v e r s  have been i d e n t i f i e d  i n  t h e  Lower Shannon where 

a d d i t i o n a l  hydrometric gauging s t a t i o n s  should be provided, t hese  inc lude ,  

t h e  Graney, Cahir ( t r i b u t a r y  Of Graney),  Groody, and N e w p o r t  r i v e r s  and a 

water l e v e l  recorder  should also be sited on Lough Graney. Staff gauges 

should be erec ted  a t  e i g h t  f u r t h e r  s i tes  i n  t h e  catchment where par t ia l  

records should be obtained. Surface and groundwater c o n s t i t u t e  a s i n g l e  

hydrological  system and as such should be managed i n  order  t o  prevent  

po l lu t ion  and deple t ion .  There i s  l i t t l e  i n f o m a t i o n  a v a i l a b l e  on ground- 

water behaviour i n  t h e  area of t h e  Lower Shannon. To overcome t h i s ,  a 

scheme should be prepared for  t h e  c o l l e c t i o n  of d a t a  on groundwater which 

would, i n  p a r t i c u l a r ,  monitor t h e  v a r i a t i o n  i n  groundwater l e v e l s  i n  a r e a s  

which a re  i d e n t i f i e d  a s  aqu i f e r s .  

As-Water Qual i ty  

2 .16  Ra in fa l l  i s  another element o f  t h e  hydrolooical  cyc le  €or  which t h e  

19 
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u l d  be improved. The feasibil i t y  of improving 

l t i t u d e s ,  should 

S e r v i c e  of t h e  

the 

be 

20 
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__ . . . . . . . - .  . -  

I 

CHAPTER THREE 

3.3 For the  r i v e r s  t he  bioLogical i n v e s t i g a t i o n s  i n  many cases  extend over 

the per iod  1971 t o  1986; t he  physicochemical da t a  r e f e r  t o  the  pe r iod  1979-80 

t o  1985, the  bulk of the  measurements being made i n  the  years  1983-85. The 

WATER QUALITY 

I 

INTRODUCTION Ii 
II 

3.1 A n  account of w a t e r  q u a l i t y  i n  the Lower Shannon ( i .e .  from Portumna 

Bridge t o  Corbally W e i r ) ,  i n  i t s  p r i n c i p a l  t r i b u t a r i e s  and i n  Lough Derg 

and i t s  feeder streams is  presented  i n  d e t a i l  i n  Volume 5 o f  t h i s  r epor t .  

This chapter  summarises the  main p o i n t s  made i n  t h a t  account. 

3.2 

b io log ica l  and physicochemical surveys of An Foras Forbartha and by the  

- physicochemical i n v e s t i g a t i o n s  of t he  Regional Water Laborator ies  i n  

Kilkenny and Cas t lebar ,  of Clare  and Limerick County Councils and of 

The da ta  upon which the  account is  based have been generated by t h e  

Limerick Corporation. 

l imnological inves t igaf ions  of  Lough Derg were c a r r i e d  o u t  by A.F.F. over the  

years 1 9 7 2  to  1984. 

I 3.4 The assessments of  r i v e r  and lake  q u a l i t y  appearing i n  the  r e p o r t  are 
, primari ly  based on b i o l o g i c a l  d a t a  which are’ supplemented by physicochemical 

information. The ben th ic  macroinvertebrate  community s t r u c t u r e  forms the  

bas i s  of  t h e  q u a l i t y  assessment of  r i v e r s  and streams; i n  lakes t h e  

planktonic  algae a re  the  primary i n d i c a t o r s  of t r o p h i c  s t a t u s  and water 

qua l i t y .  
I 

3.5 Toxic po l lu t ion  by mine t a i l i n g s  leacha te  i s  known t o  a f f e c t  two 

r i v e r  systems i n  the  sub-catchment v i z .  t h e  Kilmastul la  (Silvermines) and 

the Lisduff (Tynagh Mines) systems b u t  i n  t h e  main the  most widespread type 

of po l lu t ion  encountered i s  t h a t  o r i g i n a t i n g  from the  discharge of  organic  

biodegradable wastes of a l l  types.  Such wastes may cause deoxygenation 

during ac t ive  decay and eu t roph ica t ion  o r  n u t r i e n t  enrichment on mineral- 

i s a t i o n .  The c h a r a c t e r i s t i c  end r e s u l t  i s  seen i n  the  excessive -development 

Of weed and/or a l g a l  growths i n  r i v e r s  and lakes .  

3.6 The following sec t ions  d e a l ,  i n  t u r n ,  with the  assessments of  water 

q u a l i t y  i n  the r i v e r s  and streams i n  the  catchment and i n  Lough Derg. A 

general  considerat ion of assessment methods is  a l s o  presented i n  each case. 
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Q5  Good Qual i ty  

Q4 F a i r  Qual i ty  

Q3 Doubtful Qua l i ty  

Q2 Poor Qual i ty  

Q1 Bad Qual i ty  

me in te rmedia te  r a t i n g s  Q4-5, 3-4, 2-3 and 1-2 are also used, t h u s  

e f f e c t i v e l y  extending t h e  scale t o  a n ine  p o i n t  system. 

of s i m p l i c i t y ,  however, q u a l i t y  d a t a  can be compressed i n t o  a t h r e e  class 

I n  t h e  i n t e re s t s  

system as under: 

C l a s s  A : Unpolluted (05, 4-5 and 4)  

S l i g h t l y  p o l l u t e d  (Q3-4) 
'lass ' Moderately p o l l u t e d  (Q3 and 2-3) 

C l a s s  C : Ser ious ly  p o l l u t e d  ( Q 2 ,  1-2 and 1) 

3.9 C l a s s  A w a t e r s ,  because they  are unpol luted,  are .$nlikely t o  g ive  

r i s e  t o  problems i n  r e l a t i o n  to  t h e i r  e x i s t i n g  and/or p o t e n t i a l  b e n e f i c i a l  

uses and are regarded, t h e r e f o r e ,  as be ing  i n  a " sa t i s f ac to ry"  condi t ion.  

Waters c l a s s i f i e d  as B and C are l i k e l y  t o  have an  adverse e f f e c t  on 

b e n e f i c i a l  uses  t o  a lesser or g r e a t e r  e x t e n t  and are, thus ,  i n  an "unsat is-  

factory" cordi t ion.  For example, i n  Class B w a t e r s  t h e  excess ive  growths 

of aqua t i c  wt?eds and algae - t h e  c h a r a c t e r i s t i c  end proeuct  of excessive 

n u t r i e n t  i npu t  - i n t e r f e r e  wi th  such b e n e f i c i a l  uses  cis a b s t r a c t i o n s ,  

f i s h e r i e s  o r  amenity value.  Increased i n t e n s i t y  of p l a n t  photosynthesis  

and r e s p i r a t i o n  i n  such reaches may l ead  t o  marked d iu rna l  v a r i a t i o n s  of 

dissolved oxygen, t h e  minimum values usua l ly  occurr ing  j u s t  before dawn, 

sometimes being low enough t o  stress or  even k i l l  f i s h .  F.ivers and streams 

s-hject  t o  such excess ive  plant growth are regarded as being eu t rophic  t o  a 

g r e a t e r  o r  lesser e x t e n t  and such condi t ions  are t y p i c a l l y  encountered i n  

the reaches downstream of l akes ,  i n  recovery zones of s e r i o u s l y  or moderately 

pol lu ted  r i v e r s  and streams and i n  s i t u a t i o n s  of  s l i g h t  o r  moderate organic  

po l lu t ion  from e i t h e r  p o i n t  o r  non-point sources .  

3.10 In s e r i o u s l y  po l lu t ed  (Class C) reaches the  presence of l a r g e  

concentrat ions of organic  w a s t e  whether s e t t l e d  or i n  suspension may e x e r t  

such a demand f o r  oxygen (B .0 .D. J  t h a t  d i sso lved  oxygen l e v e l s  become 

depleted t o  t h e  p o i n t  where f i s h  and o t h e r  aqua t i c  l i f e  may be el iminated.  

In c e r t a i n  ins tances  t h e  development o f  t he  s l i m e  organism Sphaerotilus 

(sewage fungus) may reach nuisance propor t ions .  Ser ious  deple t ion  of 
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- - . . . . - . -  . . . 

dissolved oxygen can a l s o  arise i n  reaches a f f ec t ed  b Y  l o w  B.0.D- b u t  hig 

nutrient content e f f l u e n t s  due t o  r e s p i r a t i o n  of a n o m a l l Y  dense growths 

of filamentous algae  and/or higher  p l a n t s  which t y p i c a l l y  develop i n  such 

reaches.  

3.11 There a re  no formal s tandards  f o r  the  b i o l o g i c a l  q u a l i t y  of f resh-  

waters based on t h e  d i v e r s i t y  o f  the  ben th ic  fauna. However, the  respons 

of these  organisms t o  organic  p o l l u t i o n  a r e  w e l l  understood and show a bas 

s i m i l a r i t y  over a wide geographical area. A large number of a r b i t r a r y  

schemes of water q u a l i t y  assessment have been devised i n  Europe and the  

U . S . ,  p a r t i c u l a r l y  i n  the  l a s t  twenty y e a r s ,  b u t  t hese  a l l  incorpora te  the 

b a s i c  idea  of  loss of d i v e r s i t y  as p o l l u t i o n  increases .  I n  a s e r i e s  of 

t echn ica l  exe rc i se s  c a r r i e d  ou t  i n  West Germany, G r e a t  B r i t a i n  and I t a l y  

i n  1975, 1977 and 1978 t h e  b i o l o g i c a l  water q u a l i t y  assessment procedures 

employed by the  var ious  environmental agencies throughout t he  E.E.C. were 

tesfied and compared. Teams from each p a r t i c i p a t i n g  na t ion  employed t h e i r  

own p a r t i c u l a r  techniques and procedures t o  a s ses s  water q u a l i t y  i n  a wide 

range of p o l l u t i o n  condi t ions  i n  the  Main River - Germany, t he  Trent  River 

England and the  Po River - I t a l y .  A team of b i o l o g i s t s  ( includinq the  

authors)  

I re land  i n  t h i s  series of  exerc ises .  Resul ts  show t h a t  t h e r e  i s  a high 

degree of concordance between t h e  var ious  techniques and assessment 

procedures employed throughout the  E.E.C. and t h a t  water q u a l i t y  may be 

r e l i a b l y  assessed ,  even i n  unfami l ia r  s i t u a t i o n s ,  by macroinbertebrate 

b i o l o g i c a l  assessment methods. 

from t h e  Water Resources Division of An Foras Forbartha represent  

Qual i ty  Assessment : Physicochemical 

3 .12  Physicochemical data m a y  be assessed  i n  the l i g h t  of guide l ines ,  

recommendations and s tandards ,  whether l a i d  down by l a w  o r  otherwise.  A t  

t he  p re sen t  t i m e  t h e  primary s tandards  which are best used f o r  t h i s  purpose 

are contained i n  the  Di rec t ives  of the  E.E.C. One of t hese  i n  p a r t i c u l a r ,  

concerning the  q u a l i t y  of w a t e r  f o r  f reshwater  f i s h e r i e s  (C.E.C. , 1978) ', 
i s  re l evan t  i n  the  p r e s e n t  contex t ,  a s  i s  a s e t  of  gu ide l ines  i ssued  by a 

t echn ica l  committee s e t  up t o  assist t h e  M i n i s t e r  f o r  the  Environment 

(Technical Committee on Ef f luen t  and Water Qual i ty  Standards,  1978). To 

'While t h i s  app l i e s  only t o  waters  designated f o r  the  purposes of  the  
Direc t ive  the  l i m i t s  s p e c i f i e d  are a genera l  i nd ica t ion  of  the  condi t ions 
required i n  f i s h e r y  waters.  I t  should be noted t h a t ,  t o  da te ,  t he re  
has been no designat ion of r i v e r s  i n  t h e  Lower Shannon Catchment f o r  t he  
purpose of the  Freshwater Fish Direc t ive .  
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‘ I  

a s s i s t  i n  the i n t e r p r e t a t i o n  of t h e  t abu la t ed  physicochemical r e s u l t s ,  

these s tandards and gu ide l ines ,  for t h r e e  of the  pr incipal  q u a l i t y  character-  

istics def ined above, are set  o u t  i n  Table 3.1. 

1 1  

‘ I  I ,  

/I 

3-13 The r e l i a b i l i t y  which may be placed on  t h e  representa t iveness  of 

da t a  obtained from grab-sampling surveys,  i n  r e s p e c t  
~ 

/I/ 
p a r t i c u l a r l y  of the  v a r i a t i o n s  of water q u a l i t y  parameters i n  po l lu t ed  

reaches, i s  dependent on t h e  frequency of sampling. In  genera l ,  where water 
j 

I 
~ 

qua l i ty  assessments are t o  be made on the  b a s i s  of physicochemical da t a  a lone,  

monthly sampling would be a minimum requirement and i n  many cases a f u l l  

‘ 1  evaluat ion might requi re  weekly or even t w i c e  weekly sampling. A more 

e t a i l e d  d iscuss ion  of t h i s  topic i s  given i n  V o l u m e  5. WGle the  frequency of 

ampling i n  many of  t h e  r i v e r s  considered here  has  been less than monthly 

h i s  drawback i s  compensated f o r  by the  a v a i l a b i l i t y  of complementary 

I 
I 
I1 
I ,  i o l o g i c a l  da t a  i n  most cases  and by the  pool ing of d a t a  for  seve ra l  years .  

u s ,  an acceptable  degree of r e l i a b i l i t y  may be placed on t h e  genera l  

ssessment of water q u a l i t y  a t  each p o i n t  considered and on the  ranges,  a t  

e a s t ,  of t h e  values  recorded f o r  each physicochemical parameter a s  being 

epresenta t ive  of the  t r u e  ranges.  

14 Thir ty-f ive r i v e r s  and streams have been surveyed i n  connection w i t h  

i s  report e i t h e r  b io log ica l ly  ( a l l  35 r i v e r s )  or physicochemically (24  of the  

r ivers) .  A water q u a l i t y  c l a s s i f i c a t i o n  of those r ive r s  surveyed 

o log ica l ly  is  presented i n  T a b l e  3.2. This  table shows t h a t  of the  t o t a l  

annel length  (360 km) surveyed b i o l o g i c a l l y ,  some 80 per c e n t  ( 2 8 8  km) i s  

assed a s  genera l ly  unpolluted ( C l a s s  A ) ,  approximately 19.5 pe r  c e n t  (70.5 km) 

being i n  Class  B, that  is, e i t h e r  s l i g h t l y  po l lu t ed  (12.5%; 45 km) or 
de ra t e ly  po l lu t ed  ( 7 % ;  25.5 km), and j u s t  0.5 pe r  c e n t  (1.0 km) as s u b j e c t  t o  

r h u s ,  chronic  po l lu t ion  ( C l a s s  C). 

15 

clude the  Mulkear and i t s  t r i b u t a r i e s  t he  Annagh, Bilboa and Newport Rivers,  

d also t h e  Cappagh and Woodford Rivers .  However, there i s  some evidence 

sugges t  t h a t  the  Mulkear i t se l f  may be sub jec t  t o  i n t e r m i t t e n t  po l lu t ion  a t  

Rivers  assessed a s  remaining genera l ly  f r e e  o f  s i g n i f i c a n t  p o l l u t i o n  
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TABLE 3.2 

Rivers and Streams of t h e  Lower Shannon Catchment showing Year of most recent 
B io log ica l  Survey, the  Length of Channel i n  th ree  B io log ica l  Q u a l i t y  Classes, 
and t h e  To ta l  Surveyed Length- Distances a r e  rounded t o  n e a r e s t  0.5 kilometre.  

Channel Length [km] in Quality Class To ta l  
Year of A B C Surveyed 

Channel RIVER Biolog. 
[ Q5 94-5 94 I [ Q3-4 I [ Q3,2-3] [ Q2,1-2,1] Length 

No S l i g h t  Moderate Ser ious  [kml 
P o l l u t i o n  P o l l u t i o n  P o l l u t i o n  

Anna car r i g a 
Annagh 
Ard cloony 
B a l l i n  t o t  t y  
Ballyfinboy 
Ba l ly t  e i ge  
Barnacu l l i a  
Bilboa 
Blackwater [Clare]  
Bow 
Cahe r n a h a l l  i a  

Cappawhi t e  
Clareen [Nenagh] 
coos 
De ad 
Derrainy 
G r  aney 
Grange [Tipperary] 
Groody 
Kilcrow 
K i  11 e engar r  i f f  
K i  lmas t u l l  a 
Lisdu f f 
Lisduff Stream 
M u  l k  e ar  
Nenagh 
Newport 
N e w t  own 
O l l a t r i m  
Oola 
Shannon 
S m a l l  
Woodf ord [Galway] 
Youghal 

CaPP agh 

1984 
1983 
1984 
1986 
1984 
1984 
1986 
1983 
1986 
1984 
1983 
1983 
1983 
1986 
1984 
1985 
1984 
1986 
1986 
1985 
1986 
1983 
1985 
1984 
1984 
1983 
1986 
1984 
1985 
1984 
1985 
1984 
1983 
1984 
1985 

1 .o 
19 .O 
0.5 
3 .O 

17.5 
1.5 

11.0 
9.0 
3.5 
9.0 
9.5 

- 

- 
- 

3.0 
8.5 
4.0 

20.5 
2.0 

15.5 
4.5 
8.5 
1-5 

20.0 
34.5 
18.0 
5.5 
8.5 

29 .O 
2 .o 

12.5 
5.5 

- 

- 

- 

1 .o 
19.0 
0.5 
9.5 

23.5 
1.5 
1.5 

11.0 
10 .o 
3.5 
9.0 
9.5 
5 .O 

0.5 0.5 
3 .O 

‘12.5 
5 .o 

23.5 
2 .o 

12.0 
22.5 
4.5 

18.0 
4.5 

0.5 2.0 
20.0 

- 34.5 - 18.0 
5.5 

17.5 
0.5 

29 .O 
2.0 - 12.5 
5.5 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 
- 
- 
- 
- 
- 

359.5 
100 x 

T o t a l  Lengths 288 .O 45 .O 25.5 1 .o 
Percentage of Tota l  Length 80.0 12.5 7 .0 0 ..5 

I I 
I 

65.5 km 
19.5 X .  
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Ballyclogh and t h e  Pope's River t r i b u t a r y  (as y e t  unsurveyed) t o  c2 

p o l l u t i o n  i n  i t s  upper reaches (J. O'Connell, Limerick County Council, 

comm. ) . 

3.16 Water q u a l i t y  i n  t h e  Shannon i t s e l f  w a s  assessed  as s a t i s f a c t o r y  i 
4 

1984 b u t  t h e r e  w e r e  d i s t i n c t  i n d i c a t i o n s  of eu t rophica t ion .  In recent: 

yea r s  the  salmon ha tchery  a t  Par teen has  occas iona l ly  experienced 
; 

d 2 f f i c u l t i e s  which are a t t r i b u t e d  t o  phytoplankton from Lough Derg, as 

has t h e  water  a b s t r a c t i o n  p l a n t  a t  Cas t leconnel l  (N. Roycroft and M. Me; 

pers. comm.). Any f u r t h e r  i n t e n s i f i c a t i o n  of eu t rophica t ion  can only , 

exacerba te  these  problems and poss ib ly  giv'e r i se  t o  o t h e r s ,  e.q. animal 

i n f e s t a t i o n s  i n  d i s t r i b u t i o n  systems which u t i l i s e  the r i v e r  o r  lake  as 

source.  Such i n f e s t a t i o n s  a r e  frequent1.y a s soc ia t ed  with eu t rophic  SUI 

waters (WRC, 1981).  De te r io ra t ion  of t h e  aame f i s h e r y  and i t s  gradual 

replacement by coarse  f i s h  spec ie s  may a l s o  be expected i f  eutrophicat ic  

i n t e n s i f i e s .  

3.17 Ser ious chronic  p o l l u t i o n  w a s  encountered i n  two s m a l l  streams - 4 
Lisduff S t r e a m ,  i n  which t h e  p o l l u t i o n  w a s  caused by mine t a i l i n g s ,  and 4 
Clareen,  po l lu t ed  by p o i n t  sources  a t  Nenagh. Chronic p o l l u t i o n  of  a 1 

se r ious  b u t  never the less  pronounced degree (termed 'moderate' po l lu t ion )  

recorded i n  twelve r i v e r s  and streams, inc luding  the  Graney, t h e  K i l m a s t  

the  Kilcrow, the  Lisduff and t h e  shallow upper reaches of  t h e  Bal lyf inbo 

Cloughjordan. Po in t  sources  account f o r  almost a l l  t h e  'moderate' polluf 

observed. Chronic ' s l i g h t '  p o l l u t i o n  w a s  encountered i n  e i g h t  r i v e r s  am 

streams which included t h e  Groody (10.5 km), the Ki lmas tu l la  (over 6 km), 

O l l a t r i m  ( 9  km) , t he  Kilcrow (6  km) and t h e  Bal lyf inboy ( 3  km) . I n  most 

t h i s  l e v e l  of  p o l l u t i o n  w a s  a s soc ia t ed  with a more s e r i o u s  l e v e l  of p o l l u l  

immediately upstream, which i s  t o  say t h a t  the  reaches a f f ec t ed  w e r e  most! 

recovery zones. Po in t  sources  appear t o  have been t h e  cause o f  t h i s  pol: 

i 

3.18 The a v a i l a b l e  physicochemical d a t a ,  summarised i n  Table 3.3,  indica 

t h a t  t h e  mandatory l i m i t  se t  for D.O. i n  t he  E,E.C. Freshwater Fish Direc 

( 9  mg/l o2 i n  50 per c e n t  of samples) would most l i k e l y  have been complie 

a t  most s t a t i o n s  sampled. However, t h i s  may no t  have been t r u e  i n  some 

inc luding  the  Cappawhite and Clareen Rivers .  The D.O.E. salmonid water 

l i n e  l i m i t  of no t  less than  4 m c r / l  0 2  i n  any sample would most l i k e l v  have 
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w 
w 
0 
la 
0, 

breached i n  the  two last-mentioned r i v e r s .  The more s t r i n g e n t  E.E.C. 

w a t e r  gu ide l ine  ( ' G I )  l i m i t  of  no t  less than 7 mg/l Q2 i n  any sample w0 

probably n o t  have been achieved i n  t h e  Bal lyf inboy,  Cappawhite, C l a r e @  

and Kilcrow, and i h  t h e  Shannon i t s e l f .  I t  should be s t r e s s e d  t h a t  no 

has been taken here  of possible nocturnal  deple t ion  of  D.O. and so the  

impression emerging may w e l l  be a n  over -opt imis t ic  one. I n  view of t 

and a l s o  i n  view of  t h e  r e l a t i v e l y  s i g n i f i c a n t  proport ion (20%) of  r i v e  

channel b i o l o g i c a l l y  assessed as p o l l u t e d  (Classes B and C ) ,  it is  reco 

t h a t  more cons idera t ion  be given t o  the  measurement of d iu rna l  f l u c t u a  

D.O., p a r t i c u l a r l y  i n  t h e  c r i t i c a l  summer/autumn Deriod. 

Freshwi 3.19 Mandatory l i m i t s  f o r  F.O.D. a r e  n o t  s p e c i f i e d  i n  the  E.E.C. 

F i s h  Di rec t ive .  The a v a i l a b l e  da t a  i n d i c a t e  t h a t  very few r i v e r s  survef 
! 

would have been i n  compliance with the  gu ide l ine  l i m i t  ( less than 3 mg/R 

i n  95 p e r  cen t  of samples) s p e c i f i e d  i n  t h i s  D i rec t ive  and only  the  B i l b i  

Cahernahal l ia ,  K i l l e e n g a r r i f f ,  Shannon and Small Rivers would have been i 

compliance with t h e  D.O.E. requirement of less than  4 mg/R 0, i n  all S~JIIE 

3.20 The E.E.C. mandatory l i m i t  f o r  total. ammcnia i n  salmonid waters  

(0.8 mq/R N i n  95 p e r  c e n t  of samples) would probably have beeir complied 

with i n  most of  t h e  r ivers  f o r  which information i s  a v a i l a b l e  b u t  no t  i n  

B a l l i n t o t t y ,  Cappawhite, Clareen,  Dead, O l l a t r i m  o r  Youghal Rivers  where 

concent ra t ions  w e l l  i n  excess  of t h i s  l i m i t  have been recorded. The rnoi 

s t r i n g e n t  gu ide l ine  l i m i t  (0 .03 mg/R NI would probably have been exceedec 

p r a c t i c a l l y  a l l  o f  t h e  r i v e r s  surveyed wi th  t h e  exception o f  the Small 

River and poss ib ly  t h e  Bilboa. I t  might be mentioned here  t h a t  National 

L i m i t  V a l u e s  ( N L V s )  f o r  t h e  parameters s p e c i f i e d  i n  t h e  Freshwater Fish 

Di rec t ive ,  inc luding  ammonia, are p r e s e n t l y  under cons idera t ion  by a D.O. 

Technical Committee. 

than t h e  quide l ine  ( ' G ' )  l i m i t s  i n  t he  Direc t ive .  

The NLVs emerging are l i k e l y  t o  be less s t r i n q e n t  : 

3.21  

proposed f o r  f i s h e r y  waters b u t  l e v e l s  recorded i n  t h e  Lower Shannon 

Catchment were g e n e r a l l y  wi th in  the  ranqes expected o f  unpolluted r i v e r s .  

Abnormally high l e v e l s  €or both parameters have been recorded i n  t he  

Cappawhite, Clareen and Nenagh Rive r s  and i n  add i t ion  very high Oxidised 

Nitroaen concent ra t ions  have been recorded i n  the  B a l l i n t o t t y ,  Ballyfinboy 11 

Kilcrow, Nenaqh and Ol l a t r im  Rivers.  

L i m i t  va lues  f o r  Oxidised Nitrogen and Orthophosphate have no t  been 

1 
1 

30 
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3.22 Althouqh it i s  u n l i k e l y  t h a t  s i g n i f i c a n t  chronic  p o l l u t i o n  remains 

undetected i n  t h e  main r ivers  and streams of t h e  Lower Shannon Catchment, 

it i s  q u i t e  poss ib le  t h a t  short- term and 'once-off '  type  p o l l u t i o n  has  gone 

undetected.  Such p o l l u t i o n  cannot be assessed with any confidence by means 

of r o u t i n e  r i v e r  monitoring surveys.  The p o t e n t i a l  €or t h i s  type of 

p o l l u t i o n  i s  best  assessed by r e q u l a r  i n s p e c t i o n s  o f  p o t e n t i a l  sources  of 

such p o l l u t i o n  e .g .  s i l a g e  p i t s  and animal manure holdinq tanks  and t h e  l i k e  

(See Volume 3 ) .  F i s h - k i l l s  are a dramatic and obvious i n d i c a t i o n  of such 

'once-off '  p o l l u t i o n ;  i n  r u r a l  I r e l a n d  such k i l l s  are o f t e n  caused by 

s i l a g e  liquor. 

a f f e c t s  salmonid l i f e .  I t  i s  estimated t h a t  s i g n i f i c a n t  numbers of f i s h ,  

p a r t i c u l a r l y  f r y  o f  t h e  year  (which are o f t e n  unrecorded) ,  are wiped ou t .  

(J. S p i l l a n e ,  Shannon Regional F i s h e r i e s  Board, p e r s .  comm.). 

Much unseen damage i s  also caused by t h i s  effluent which 

3.23 Limited physicochemical i n v e s t i q a t i o n s  show t h a t  t h e  Ki lmas tu l la  and 

Lisduff  Rivers  and some of t h e i r  s m a l l  t r i b u t a r y  streams cont inue t o  be 

s e r i o u s l y  pol lu ted  by z i n c  which leaches  from worked o u t  mines a t  S i l v e r -  

mines and Tynaqh. High levels of lead and t o  A lesser e x t e n t  copper have 

a l s o  been recorded i n  streams i n  these areas. More d e t a i l e d  a n a l y s i s ,  

inc ludinq  sediment metal  a n a l y s i s  i s  requi red  i n  order t o  f u l l y  a s s e s s  t h e  

deqree of contamination i n  t h e  main Kilmastul la  and Lisduff  Rivers. 

analyses  should include s i l v e r ,  a h igh ly  t o x i c  metal  about which no 

information i s  y e t  ava i lab le .  Sediment metals a n a l y s i s  should a l s o  be 

carried o u t  on t h e  Shannon and Kilcrow R i v e r s  below t h e  K i l m a s t u l l a  and . 

Lisduff  confluences. 

The 

3.24 Resul t s  of a p i l o t  s t u d y  on t h e  l e v e l s  of organic micropol lu tan ts  i n  

I r i s h  waters  which included the  Graney, Nenagh, O l l a t r i m  and Woodford 

Rivers  showed t h a t  pest ic ide leve ls  w e r e  everywhere q u i t e  l o w  i n  comparison 

with E.E.C. l i m i t s  w h i l s t  PAH levels w e r e  closer t o  those  l i m i t s .  Sediment 

analysis for organic  micropol lu tan ts  is also desirable as sediment 

contaminants tend t o  f i n d  t he i r  way i n t o  t h e  food chain v i a  a q u a t i c  

macroinvertebrates .  

3.25 The var ious  c r i te r ia  and s tandards  for  t o x i c a n t s  (see Tables 5 . 2  and 

5 . 3 )  canno't and should n o t  be regarded as absolu te  values for water q u a l i t y .  

I t  should be borne i n  mind t h a t  t o x i c a n t s  such as metals can exer t  their 

ef fec ts  i n  an a d d i t i v e  or  s y n e r g i s t i c  manner. The use of b iossay  
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techniques f o r  a s s e s s i n g  t h e  t o x i c i t y  of whole e f f l u e n t s  i s  recoqnised 

as t h e  i d e a l  method f o r  e s t a b l i s h i n g  s a f e  concent ra t ions  of t o x i c a n t s  

and  i n  s e t t i n g  e f f l u e n t  s tandards  (Technical C o m m i t t e e  on E f f l u e n t  and 
i Water Qual i ty  Standards,  1978).  Such b ioassay  techniques should be 

s e r i o u s l y  considered f o r  a s s e s s i n q  e x i s t i n q  and f u t u r e  p o t e n t i a l l y  tox ic!  

d i scharges  i n  t h e  catchment. ' 
t o  t h e  use of biomonitor ing techniques ( f i s h  monitors) f o r  a b s t r a c t i o n s  

Some cons idera t ion  should a lso be given 
i 
1 

p o t e n t i a l l y  a t  r i s k  f r o m  contamination by metals or o t h e r  t ox ican t s .  

Such an a b s t r a c t i o n  i s  t h e  Limerick C i t y  a b s t r a c t i o n  from the Shannon a t  
I 

Cast leconnel l  downstream of t h e  Kilmastul la  River confluence. !This 

p l a n t  had t o  be s h u t  down a s  a precaut ionary measure following a spillage 

of l i q u o r  t o  t h e  Ki lmas tu l la  a t  Silvermimes which took p lace  i n  1980 

(M. Pleighan, Limerick Corporat ion,  pers. corn . ) .  

I 

I 

LOUGH DERG 

In t roduct ion  

I- 

3.26 Louah Derg i s ,  by f a r ,  t h e  l a r g e s t  l ake  i n  t h e  Lower Shannon Catchd 
1 

i t  and t h e  small  (11.5 h a )  Poulawee Lough nor th  of Nenaqh are t h e  only  td  
o u t  of t h e  45 named lakes i n  t h e  catchment f x  which r e c e n t  water  qua l i t y  

d a t a  are ava i l ab le .  The l a t t e r  lake w a s  assessed  as s t r o n g l y  e u t r o p h i c ;  

t h e  b a s i s  of surveys c a r r i e d  o u t  i n  1982-83; t h e s e  surveys w e r e  undertak! 
3 

t o  a s s e s s  t h e  impact of t h e  discharge of  t r e a t e d  sewage t o  a feeder  s t r e d  

i 13 

. d 

from a new p l a n t  a t  the v i l l a q e  of  Puckane. 
1 given i n  V o l u m e  5. I 

D e t a i l s  of t h e s e  surveys a. 1 

I 

3.27 Lough D e r g  i s  t h e  f o u r t h  l a r g e s t  l&e i n  I r e l a n d  and t h e  l a r g e s t  of 

t h e  Shannon lakes. I t  i s  t h e  major f e a t u r e  of t h e  Lower Shannon Catchme 

and is of considerable economic importance to the area. The major 

fea tures  of the l a k e  are set o u t  i n  Table 3.4. The l ake  i s  p r e s e n t l y  US 

as t h e  source for  t h e  Portumna water supply and a major abstraction i s  

planned i n  t he  n e a r  f u t u r e  to  provide a reg iona l  supply i n  Co. Tipperary 

( N R ) .  I n  addi t ion  t h e  major abstractions for  t h e  Limerick C i ty  supply 

taken from t h e  R i v e r  Shannon below Lough Derg are e s s e n t i a l l y  l a k e  water. 

The l ake  suppor ts  both salmonid (brown t r o u t )  and coarse f i s h  s tocks  and 

t h e s e  provide good angl ing .  Lough Derg i s  also a popular  pa r t  of t h e  

Shannon inland naviga t ion  system and a number o f  h i r e - c r u i s e r  operators 

are loca ted  i n  t h e  area;  boa t ing  and o t h e r  amenit ies  'have been cons t ruc t '  

a t  a number of p o i n t s  a long t h e  shore.  There has  been a number of 

complaints i n  r e c e n t  y e a r s  from anglers  and o t h e r s  regarding water  q u a l i ?  
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I 

TABLE 3 . 4  

Lough Derg : Summary o f  t h e  m o r p h o l o g i c a l  and t o p o g r a p h i c a l  
c h a r a c t e r i s t i c s .  

N a t i o n a l  G r i d  R e f e r e n c e  (lake c e n t r e )  R 800 900 

L a t i t u d e  . 52' 49' - 53' 06'N 

Longitude 8' 09' - 8' 31'W 

A l t i t u d e  ( m . 0 . D . )  33 .5  

S u r f a c e  Area ( A )  (km2) 117.5 

Maximum l e n g t h  (km) 35  

Maximum width 

Volume 

14.5 

887 x lo6 

Maximum depth (m) 3 6  

Average depth (volume 8 S u r f a c e  Area) (m) (z) 7 .55  

Length  o f  S h o r e l i n e  (L) ( I n c l u d i n g  I s l a n d s  (km)) 174*  

L 

(2Jlr X A) 
Development o f  S h o r e l i n e  ** 4.66 

Catchment Area (km2) ( i n c l .  lake) 10 ,400  

* Total  S h o r e l i n e  of I s l a n d s  - 2 4  km 

** i . e .  t h e  r a t i o  of t h e  s h o r e l i n e  l e n g t h  (L) t o  t h e  c i r c u m f e r e n c e  o f  
t h e  c ircle  which has t h e  same area (A) as t h e  lake. 
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condi t ions  i n  t h e  l a k e ,  e .q .  t h e  presence of a l q a l  scum and p e a t  s i l t  

accumulations along shore  l i n e s .  

a t i o n s  which are  included i n  those descr ibed below. 

.$ 
(4 

These have prompted a number of inv?! 

I 

3.28 

l imestone n a t u r e  of much of t h e  catchment, and p H  va lues  are  u s u a l l y  i n  

excess  of  8.0.  However, the water h a s  a d i s t i n c t  colour  a t  t i m e s  

(60-100 Hazen), p a r t i c u l a r l y  i n  t h e  upper s e c t i o n ,  t h i s  beinq a t t r i b u t &  

t o  t h e  l a r q e  p e a t  l ands  upstream of Portumna. The t ransparency of  the  

water i s  n o t  high on t h i s  account and may be reduced t o  l e s s  than 1.0 m 4 
P 
fl t h e  upper l ake  a t  t i m e  of high flow i n  t h e  River Shannon. 

The l ake  waters  are  r e l a t i v e l y  hard  ($200 mq/t CaCO,) , r e f l e c t i n g  ~ 

Water Oual i tv  I n v e s t i a a t i o n s  

3.29 The water  q u a l i t y  d a t a  a v a i l a b l e  i n  respect of Louqh Derg ar ise  fro1 

i n v e s t i g a t i o n s  c a r r i e d  o u t  by R. Southern and 4. C. Gardiner i n  1922-1923 

(Southern, 1935; Southern and Gardiner,  1926, 1932, 1938) and t h e  variou 

surveys c a r r i e d  o u t  by An Foras Forbartha s i n c e  1972. The m o s t  d e t a i l e d  

t h e  l a t t e r  i n v e s t i g a t i o n s  are those c a r r i e d  o u t  i n  t h e  per iod  1976-1978 

while  t h e  m o s t  r e c e n t  a r e  those  c a r r i e d  o u t  i n  Auqust 1982 and summer and 

autumn 1984 (Toner e t  a l ,  1973; Flanagan and Toner, 1975; Toner and Clabby, 

1375; Bowman, 1985) .  

< 

-- 

3.30 Survevs.of 1921-23 I n  t h e  1921-1923 i n v e s t i a a t i o n s  Southern and 

Gardiner c a r r i e d  o u t  a de ta i led  examination of t h e  phytoplankton and 

zooplankton of t h e  R i v e r  Shannon and Lough Derg. The g e n e r a l  composition 

and succession of  t h e  phytoplankton described i n  t h e  l ake  a t  t h a t  t i m e  i s  

c h a r a c t e r i s t i c  of a product ive  system wi th  t h e  blue-green form Uscillatoria' 

spp. a prominent component of t h e  a l g a l  s tanding crops. Extensive €ringin: 

reed beds w e r e  noted i n  m o s t  of t h e  bays and abundant growths of sessile 

a lgae  and o the r  a t t a c h e d  p l a n t s  w e r e  noted on t h e  sandy bottoms of many of 

t h e s e  bays. Furthermore, t h e  abundance of A s e l l u s  spp. i n  t h e  bottom faun? 

i n  1921-23 i s  a l so  an i n d i c a t i o n  of t h e  product ive s t a t u s  of t h e  l ake  a t  

t h a t  t i m e .  Considerable t u r b i d i t y  and hiqh colour  w e r e  noted i n  t h e  River 

Shannon and upper p a r t  o f  t h e  lake.  I n  these  f e a t u r e s  t h e  l ake  d i d  n o t  

d i f f e r  g r e a t l y  from t h e  s i t u a t i o n  observed i n  t h e  more r e c e n t  surveys.  

3.31 A.F.F. Survev - 1972 and 1974 General chemical and b i o l o q i c a l  

examinations of  t h e  water q u a l i t y  of  Louqh Derq were c a r r i e d  o u t  by An Foras 

Forbartha i n  J u l y  1972 and i n  February and J u l y  1974. These surveys 

ind ica ted  t h a t  a s u b s t a n t i a l  i n c r e a s e  i n  t h e  production of p lanktonic  a lqae I 
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and a d e c r e a s e  i n  water t r a n s p a r e n c y ,  had o c c u r r e d  since 1922-1923.  I t  was 

concluded from t h e  f i n d i n g s  of b o t h  of  t h e s e  s u r v e y s  t h a t  a s i g n i f i c a n t  

e n r i c h m e n t  o f  t h e  lake had o c c u r r e d  over t h e  p r e c e d i n g  f i f t y  years. 

3 . 3 2  A.F.F. Survey o f  1975 A d e t a i l e d  s u r v e y  o f  t h e  b e n t h i c  m a c r o i n v e r t e -  

b r a t e  fauna o f  Louqh Derg was c a r r i e d  o u t  i n  May 1975. The o b s e r v a t i o n s  on 

t h e  bottom fauna showed t h a t  t h i s  was t y p i c a l  o f  a e u t r o p h i c  l a k e .  The 

dominant organism i n  t h e  l i t t o r a l  and sub- l i t tora l  areas was A s e l l u s  spp. w i t h  

M o l l u s c a ,  Ol iqochaeta ,  Chironomids,  T r i c l a d i d a  and Hirudinea also o f  importance .  

The fauna of  t h e  deeper  muddy substrata was dominated by chironomids and 

o l i g o c h a e t a .  Some r e s t r i c t i o n  o f  f a u n a l  abundance w a s  i n d i c a t e d  i n  t h e  case 

o f  Portumna Bay and t h o s e  deep areas of t h e  n o r t h e r n ' s e c t i o n  o f  t h e  lake w i t h  

peat  s i l t  d e p o s i t s .  The s u r v e y  showed t h a t  peat s i l t  was p r e s e n t  on t h e  

s u b s t r a t u m  o f  t h e  deeper parts  o f  t h e  l a k e  as far s o u t h  as Hagans Rock. 

E x c e p t  for t h e  Portumna Bay a r e a  s i l t  was l y i n g  o u t s i d e  t h e  s u b - l i t t o r a l  z o n e ,  

g e n e r a l l y  a t  depths  q r e a t e r  t h a n  5 - 6  m. 

" .- I 
1'. 

3 . 3 3  A'.F:''F. Survey of 1 9 7 6 -  7 8  The principal  i n v e s t i g a t i o n  o f  t h e  water 

q u a l i t y  of Lough Derg was c a r r i e d  o u t  between 1976  and 1978. Sampling was 

c a r r i e d  o u t  a t  approximately  monthly i n t e r v a l s  a t  s e l e c t e d  l a k e  s t a t i o n s  and 

on t h e  feeder streams. The l o c a t i o n s  o f  t h e s e  l a k e  and f e e d e r  stream 

sampling s ta t ions  a r e  i n d i c a t e d  on F i g .  3 .1 .  Measurements made i n c l u d e d  t h e  

f o l l o w i n q  parameters o f  water q u a l i t y :  

phosphorus ,  o r t h o p h o s p h a t e ,  ammonia, o x i d i s e d  n i t r o g e n ,  c h l o r o p h y l l  - a and 

t r a n s p a r e n c y .  Examinat ions  of t h e  phyto-  and zooplankton were undertaken.  

I 

d i s s o l v e d  oxygen,  B . O . D . ,  total '  

3 .34  

for  water q u a l i t y  and r e l a t e d  parameters i s  g i v e n  i n  T a b l e  3 . 5 .  The 

A summary of t h e  v a l u e s  r e c o r d e d  i n  Lough Derg between 1976  and 1976 

h i g h e s t  c o n c e n t r a t i o n s  of phosphorus ,  n i t r o g e n ,  s i l i c a  and c h l o r o p h y l l  were 

r e c o r d e d  i n  t h e  upper s e c t i o n  o f  t h e  l ake ,  v a l u e s  g r a d u a l l y  r e d u c i n g  through 

t h e  middle and lower s e c t i o n s .  I n  contrast ,  t r a n s p a r e n c y  was h i g h e r  i n  t h e  

lower p a r t  o f  t h e  l a k e  compared t o  t h e  upper. T h e s e  d i f f e r e n c e s  are clearly 

a t t r i b u t a b l e  t o  t h e  i n f l o w  o f  t h e  R i v e r  Shannon a t  Portumna. I n  e a c h  section, 

however,  t h e  v a r i a t i o n s  between sampling d a t e s  o f  t h e  c o n c e n t r a t i o n s  o f  t h e  

n u t r i e n t s  (phosphorus,  n i t r o g e n  and s i l i c a )  showed t h e  typical s e a s o n a l  

p a t t e r n s  w i t h  l a t e  w i n t e r  or e a r l y  s p r i n g  maxima and summer m i n i m a .  

C h l o r o p h y l l  c o n c e n t r a t i o n s  peaked i n  s p r i n g  and i n  t h e  l a t e  summer and ear ly  

autumn, t h e  l a t t e r  r e p r e s e n t i n g  t h e  annual  maxima a t  most s t a t i o n s .  Trans-  

p a r e n c y  was a l so  g r e a t e s t  a t  t h e  time o f  h i g h  c h l o r o p h y l l  c o n c e n t r a t i o n s ,  

r e f l e c t i n q  t h e  g r e a t e r  i n f l u e n c e  of water c o l o u r  and,  p e r h a p s ,  o r q a n i c  s i l t  

_- 
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D 

FIG. 3.1. Louoh Derg. Showing l o c a t i o n s  of lake (A  - R) 
and stream ( 1  - 4 3 )  sampling p o i n t s ,  1376 - 7 8 .  
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TABLE 3.5 

Lough Derg : Summary of water q u a l i t y  and r e l a t e d  da t a  recorded dur ing  t h e  
per iod  January 1976 t o  December 1978 i n  t he  Upper, Middle and Lower s e c t i o n s  
of t he  lake .  
i nd iv idua l  survey and the  o v e r a l l  means ( i n  parentheses)  f o r  t he  per iod .  

ND : not  de t ec t ab le  ( < l  m g  P m - 3 ;  
T . :  Trace (<5 mg N r n - 3 )  

Figures  a r e  t h e  ranges of the  mean values  recorded i n  each 

<1 mg N m-3) 

PARAMETER 

~- 

Dissolved Oxygen 1 , % s a t .  

To ta l  Phosphorus, mg P m” 

Orthophosphate, mg P m-3’ 

Oxidised Nitrogen, m g  N m-3 

Ammonia, mg N m-3 

S i l i c a ,  mg si R” 

1 
Chlorophyll ,  mg m-3 

Transparency, m 

I 
I 

S : 78 - 13( 
(96) 

(86) 
B : 13 - 10; 

8 - 85 
(30) 

ND - 28 
( 8 )  

60 - 3740 
(960) 

T - 135 
(25) 

0.1 - 2.5 
(1.3) 

2.0 - 22 
(8.3) 

0.9 - 2.8 
(1.9) 

Lake Sect ion 

Middle 

S : 87 .- 11( 
(96) 

(90) 

5 - 55 
(22) 

B : 72 - 9: 

ND - 1.8 
(6 )  

250 - 2100 
(940) 

ND - 85 
(21) 

0.1 - 4.5 
(1.2) 

2.0 - 20 
(7.3) 

1.1 - 3.2 
(2.2) 

Lower 

D a t a  a r e  f o r  S t a t i o n  E (Upper S e c t i o n ) ,  S t a t i o n  L (Middle Sec t ion  and 
S t a t i o n  N (Lower Sec t ion)  and r e l a t e  t o  1976-77 only.  

S : Surface.  B : Bottom. ( S t a t .  E ,  10 m; S t a t .  L, 35 m; S t a t .  N ,  33 rn) 

37 

S : 87 - 11 
(96) 

(90) 
B :  7 2 - 9  

5 - 55 
(19) 

ND - 25 
(5 )  

300 - 2000 
(930-) 

ND - 80 
(19) 

0.1 - 2.4 
(1.1) 

2.0 - 16 
(7.3) 

1.8 - 4.5 
(2.7) 
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were der ived  from those  made f o r  t h e  l a r g e r  in f lows  by assuming constancy 

i] 
1; 
!\ (2 

6 

of n u t r i e n t  expor t  r a t e s  among ad jacen t  sub-catchments. I n p u t s  from waste 
I 

sources were es t imated  on t h e  b a s i s  of populat ion s i z e ,  i n d u s t r y  type and 

l e v e l  of  waste t rea tment .  

3.39 I t  i s  es t imated  t h a t  i n  t h e  pe r iod  t h e  i n p u t  of t o t a l  phosphorus from 

t h e  streams accounted f o r  98 per c e n t  of t he  t o t a l  i n p u t  t o  t h e  l a k e  of which 

7 7 - 8 0  per c e n t  was c a r r i e d  b y  t h e  River Shannon alone.  Wastes discharqe.1 

d i r e c t l y  t o  t h e  l ake  o r  a s h o r t  d i s t a n c e  from t h e  lake  w e r e  es t imated t o  

account €or  only 4 pe r  c e n t  of t h e  t o t a l  phosphorus inpu t .  I n  t h e  case of 

orthophosphate and d i s so lved  ino rgan ic  n i t rogen ,  r e s p e c t i v e l y ,  35 .7  per c e n t  

and 99.9 per cen t  of t h e  t o t a l  i n p u t  over t h e  t h r e e  yea r  per iod  w e r e  estimated 

t c  be a t t r i b u t a h l e  t o  t h e  inf lowing r i v e r s  and streams. 

The Trophic S t a t u s  of Lough Derg 

3.40 Three l imnological  c a t e g o r i e s ,  o l i g o t r o p h i c ,  mesotrophic and eu t roph ic ,  

have been used s i n c e  t h e  e a r l y  yea r s  of t he  century  t o  c l a s s i f y  l akes  

e>:hibi t ing inc reas ing  l e v e l s  of n u t r i e n t  a v a i l a b i l i t y .  Oligotrophic  l akes  

are cha rac t e r i s ed  by r e l a t i v e l y  l o w  n u t r i e n t  inpi i t  and consequentll- poor 

qrowth of a.lgae, and t h e  e u t r o p h i c  l a k e s  by r e l a t i v e l y  high n u t r i e n t  i n p u t  

and l a r g e  growths of a lgae .  The mesotrophic l a k e  i s  in t e rmed ia t e  between 

t h e  two former types .  The d e s c r i p t i o n  of these t r o p h i c  c a t e g o r i e s  h a s ,  u n t i l  

r e c e n t  years ,  been made i n  a q u a l i t a t i v e  manner. Recognising t h e  need to 

quan t i fy  t h e  above d e s c r i p t i v e  terminoloqy used i n  a sc r ib ing  a t r o p h i c  s t a t u s  

t o  a l ake  system, p a r t i c u l a r l y  from t h e  water q u a l i t y  management viewpoint,  

t h e  r e p o r t  o f  t h e  r e c e n t l y  completed O.E.C.D. s tudy  of eu t roph ica t ion  i n  lakes  

(O.E.C.D. ,  1982) proposed a quant i ta t . ive  c l a s s i f i c a t i o n  system €or l akes  

based on t h e  concen t r a t ions  of t o t a l  phosphorus and chlorophyll a and on w a t e r ?  

t ransparency (secchi  d i s c ) .  This  c l a s s i f i c a t i o n  scheme is  se t  out i n  

T a b l e  3.8.  I n  a d d i t i o n  t o  t h e  t h r e e  main ca t egor i e s  r e f e r r e d  t o  above t h e  

scheme i s  extended t o  inc lude  t h e  u l t r a - o l i g o t r o p h i c  l akes  of very  l o w  

n u t r i e n t  i n p u t  and a lgae  development and t h e  hypereutrophic l a k e s  with a very 

high l e v e l  of n u t r i e n t  i n p u t  and a lga l  development. 

designed s p e c i f i c a l l y  as a w a t e r  q u a l i t y  c l a s s i f i c a t i o n .  

p o s s i b i l i t y  of a r t i f i c i a l  eu t roph ica t ion  due t o  p o l l u t i o n  increases as va lues  

recorded f o r  t h e  parameters i n  Table 3.8 f a l l  wi th in  the  h igher  p a r t  of the  

eu t roph ic  ranges. 

l i k e l y  t o  i n d i c a t e  serious p o l l u t i o n  i n  most cases .  

- 

The scheme i s  n o t  

However, t h e  

Values f a l l i n q  wi th in  t h e  hypereutrophic ranges a r e  

4 1  
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Lake Category 

Ul t ra -  
Oligotrophic 

@liqo t roph ic  

Mesotrophic 

Eutrophic  

Mype re u t  r ophi c 

Year 

1976 

1977 

1978 

1982 

1984 

1982) .  (Annual Values) 

Tot. Phos. 
mq h’ 

M e  an 

<4 

< 10 

l o -  35 

35-  100 

3100 

~~ ~~ 

Chlorophyll  - a 
mcr/m3 

Me an 
~ 

<1  .o 
d2.5 

2.5 - 8 , 

0 -  25 

a2 5 

TABLE 3.9 

Tot .  Phos. 
rng P m-’ 

Mean 

25 

18 

2 0  

Max 

~ 2 . 5  

~8 

8 -  25 

25 - 75 

a7 5 

-~ 

Chlorophyll - a 
mg m-’ 

Mean 

8.2 

6.6 

6.8 

42 

Max* 

13.4 

14.7 

14.2 

38 

29 

We an 

a12 

>6 

6 -  3 

3 -  1.5 

G1.5 

- 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:43



-41 
..ilable f o r  a l l  f i v e  parameters ,  i . e .  a l l ow the  c a l c u l a t i o n  of annual means. 

he 1976- 78  survey  of Lough Derg provided s u f f i c i e n t  d a t a  f o r  t h i s  purpose. 

c l a s s i f i c a t i o n s  based on t h i s  scheme are m o s t  r e l i a b l e  when d a t a  a r e  

ile t h e  short  d u r a t i o n  of t h e  1982 and 1984 s u r v e y s  d i d  n o t  a l low the  

a l c u l a t i o n  o f  annual  mean va lues  Of the  r e l e v a n t  parameters f o r  those  yea r s  

h a s  been assumed t h a t  t h e  maximum c o n c e n t r a t i o n s  recorded f o r  ch lorophyl l  

u r ing  t h e s e  surveys  a r e  approximations of t h e  corresponding annual va lues  

nd t h e s e  have  b e e n  used t o  a s s e s s  the  t r o p h i c  ca tegory  of t h e  lake .  

3 - 4 2  The values  recorded i n  Lough Derg fo r  t o t a l  phosphorus and ch lorophyl l  - a 

and for  t ransparency i n  1976, 1977 and 3978 are s e t  ou t  i n  

3.9. When compared w i t h  t h e  c l a s s i f i c a t i o n  scheme i n  Table  3.8 these 

d a t a  i n d i c a t e  t h a t  t h e  t r o p h i c  s t a t u s  of t h e  l a k e  i n  those  y e a r s  w a s  t r a n s i t -  

rial between mesotrophic and eu t rophic .  However, t h e  assumed annual 

maximum c o n c e n t r a t i o n s  of ch lorophyl l  f o r  1982 and 1984 i n d i c a t e  a c l e a r l y  

eu t roph ic  c o n d i t i o n  f o r  Lough Derg i n  those  y e a r s .  I n  t u r n ,  t hese  c l a s s i f i c -  

a t i o n s  would s u g g e s t  t h a t  t h e  lake  w a s  s u b j e c t  t o  a s l i g h t  t o  moderate degree 

of a r t i f i c i a l  e u t r o p h i c a t i o n .  The c o n d i t i o n s  observed i n  1976-  1978 would be 

u n l i k e l y  t o  l e a d  t o  any adverse e f fec t  on b e n e f i c i a l  u s e s ;  however, t h e  l e v e l s  

of a l g a l  g r o w t h  observed i n  1982 a n d  1984,  i f  pe r s i s t en t ,  could  have an adverse 

e f f e c t  on game f i s h  angl ing ,  by c r e a t i n g  e x c e s s i v e  t u r b i d i t y ,  and on a b s t r a c t i o n s ,  

by i n c r e a s i n g  t h e  concen t r a t ions  Of p a r t i c u l a t e  and d i s s o l v e d  organic  matter i n  

the  w a t e r  go ing  t o  t rea tment .  

3.43 An examinat ion  of the  d a t a  on phy top lank ton  abundance i n  the  l a k e  i n  1922, 

based o n  t h e  w o r k  of Southern and Gardiner ,  mentioned above, has  been under- 

t a k e n .  While t h e r e  a r e  some d i f f i c u l t i e s  i n  comparing t h e s e  d a t a  with those 

a r i s i n g  from the more r e c e n t  survevs ,  t h e r e  i s  a clear i n d i c a t i o n  from t h e  

comparison t h a t  t he  abundance of p lank ton ic  algae has i n c r e a s e d  s i g n i f i c a n t l y  

t h e  lake over  the 50 - 60 yea r  period i n v o l v e d .  I n  a d d i t i o n  to t h e  genera l  

increase  i n  abundance, a lgae  commonly a s s o c i a t e d  with e u t r o p h i c  cond i t ions ,  e.g. 

Oscillatorid spp. have become more prominent  s i n c e  t h e  1920s. Some eut rophi -  

ca t ion  of  t h e  l a k e  over t h i s  pe r iod  i s  t o  be expec ted  i n  v i e w  of the  l a r g e  s i z e  

of t h e  catchment and t h e  va r ious  developments i n  both  t h e  urban and r u r a l  a reas  

which would have l e d  t o  inc reased  ' expor t '  of n u t r i e n t s  t o  t he  r i v e r s  and 

streams. I t  i s  p o s s i b l e ,  t h e r e f o r e ,  t h a t  s o m e  o r  a l l  of t h e  change i n  the  

l a k e ' s  p r o d u c t i v i t y  between t h e  1920s and t h e  1970s has  been i n e v i t a b l e  a n d ,  on 

t h i s  account ,  would be d i f f i c u l t  t o  r e v e r s e .  
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. . . . . . . . . . . - _. . .. . . . .  - . . . . . . . . . . . . . 
--- - -  - --- .. 

3 . 4 4  The increased  abundance of a lgae  i n  the  lake i n  the  summers of 1982 

and 1984 compared t o  t h a t  i n  t h e  main survey of 1976- 78 is  less e a s i l y  

explained.  

needs f u r t h e r  conf i rmat ion ,  they  would indicate  a s i g n i f i c a n t  i n t e n s i f i c a t i o n  

o f  eu t roph ica t ion  i n  t h e  lake over t h e  5 - 6  year  per iod involved. 

If t hese  most r e c e n t  measurements are r ep resen ta t ive ,  and t h i s  

Such a n  '! 
increase  of t h e  lakes  capac i ty  t o  produce a l g a l  growth would sugges t  a I 

i 
s i g n i f i c a n t l y  increased  n u t r i e n t  i npu t .  

t h i s  would have happened over such a s h o r t  per iod and the  m o s t  r ecen t  data 

ava i l ab le  f o r  t h e  feeder  streams provide no evidence €or such a change. I t  

i s  poss ib le  t h a t  t h e  

unusual cl imatic o r  hydro logica l  condi t ions.  Al te rna t ive ly ,  t h e  enhanced 

growth of tho p lanktonic  a lgae  could be the  r e s u l t  of a change i n  the ecology 

of the  lake whereby t h e  l a t t e r  organisms are now captur ing more of the 

ava i l ab le  n u t r i e n t  i n p u t  comDared t o  t h e  benth ic  a lqae and rooted  p l a n t s .  

Such a change has  been observed i n  many lakes  i n  the  course of a r t i f i c i a l  

eu t rophica t ion .  The s i t u a t i o n  i n  Lough Derg c l e a r l y  needs f u r t h e r  s tudy i n  

order  t o  c l a r i f y  the  mechanism involved i n  t he  v a r i a t i o n s  of a l g a l  abundance. 

I n  add i t ion ,  rou t ine  monitosing should be  i n s t i t u t e d ,  a t  l e a s t  €or the  

measurement of t h e  key parameters ,  e .g .  phosphorus and ch lorophyl l ,  so that 

However i t  i s  d i f f i c u l t  t o  see how 

enhanced growths of a lgae i n  1982 and 1984 were due t o  

h 

t 

r sp resen ta t iveness  of the  1992/1984 data e s t ab l i shed .  
- 
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CHAPTER FOUR 

BENEFICIAL USES 

INTRODUCTION 

4 . 1  

i ts  l akes  and main t r i b u t a r i e s  i s  given i n  Volume 4. The uses  t o  which 

these  waters are pu t  a t  p re sen t  and i n  t h e  f u t u r e  are of g r e a t  importance i n  

dec id ing  which water q u a l i t y  s tandards  are t o  be adopted f o r  waters i n  the 

catchment. These s tandards  are, i n  t u r n ,  a major considerat ion i n  the  

s e t t i n g  of  e f f l u e n t  s tandards  and o t h e r  w a s t e  i npu t  l i m i t a t i o n s  a t  s p e c i f i c  

s i t e s .  Thus ,  t he  e x i s t i n g  and p o t e n t i a l  b e n e f i c i a l  uses of water i n  the  

catchment have a major bear ing  on the  s c a l e  of expenditure on waste t rea tment  

and c o n t r o l  which must be borne. 

A d e t a i l e d  account of the  var ious  b e n e f i c i a l  uses of the  Lower Shannon, 

4 .2  The more important  b e n e f i c i a l  uses  of the  waters of t h e  Lower Shannon 

Catchment are a b s t r a c t i o n s  f o r  p u b l i c  and p r i v a t e  water supply, power 

genera t ion ,  p leasure  c ru i s ing ,  game and coarse f i s h  angling and commercial 

eel  f i sh ing .  Angling i s  a long e s t a b l i s h e d  t r a d i t i o n a l  past-time i n  the 

catchment; 

i s  gradual ly  becoming the more important .  A t  l e a s t  4,500 anglers  f i s h  i n  

the Lower Shannon Catchment and t h e i r  annual expenditure is conserva t ive ly  

est imated a t  El, 35 M. 

E3.45 M f o r  the Shannon a s  a whole and a f te r  su f fe r ing  some dec l ine  i n  

r ecen t  yea r s ,  mainly due t o  high VAT rates and the recession,  i s  s e t  t o  

up t o  r e c e n t l y  t h i s  concentrated on game f i s h  but  coarse angl ing  

' d e  p leasu re  c r u i s i n g  indus t ry  is valued a t  some 

recover and inc rease  i n  the coming years .  

i s  c a r r i e d  o u t  j u s t  downstream of t h e  catchment boundary is i n  s e r i o u s  

dec l ine  bu t  commercial e e l  f i s h i n g  has  p o t e n t i a l  f o r  expansion a t  present .  

Commercial salmon f i sh ing ,  which 

4 . 3  

P leasure  boa t ing ,  rowing r e g a t t a s ,  s a i l i n g  by boat and board, water s k i i n g ,  

canoeing, boa t  r a l l i e s ,  wild fowling and water s i d e  camping/caravanninq, and 

P icn ic  a reas .  I n  add i t ion ,  a number of areas of s c i e n t i f i c  i n t e r e s t  for  

e c o l o g i s t s ,  b o t a n i s t s  and o r n i t h o l i g i s t s ,  are loca ted  i n  the catchment. 

Other b e n e f i c i a l  uses  of the  w a t e r s  i n  the  catchment include swimming, 

4 - 4  Information on the pub l i c  and p r i v a t e  abs t r ac t ions  of water in t he  

catchment was obtained from t h e  Nat ional  Survey of Abstract ions and 

Discharges with updated information suppl ied  by the  l o c a l  a u t h o r i t i e s .  
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I 

Abst rac t ions  of less than 5 m3/day w e r e  excluded. The t o t a l  publ ic  f 

taken from s u r f a c e  waters and 10.6 x IO3  m3/day (20 .1  pe r  cent)  from ground- i 
5 

I 

1 abs t r ac t ion  i n  t h e  catchment,  which arises from 88 sources ,  amounts t o  

5 2 . 7  x l o 3  m’/day. Of t h i s  t o t a l ,  42.1 x lo3 m3/day (79.9 pe r  cent) i s  $ 

waters .  D i r e c t  a b s t r a c t i o n s  ( 5 0 )  by p r i v a t e  use r s  amount t o  33.0 X IO3 
1 
-3 m3/day; of t h i s  t o t a l  26.6 x lo3  m3/day (80 .7  pe r  c e n t )  is  taken from 

su r face  waters and 6.4 x lo’ m3/day (19.3 pe r  cent)  from groundwaters. 

&era l l ,  t h e r e f o r e ,  80 p e r  cen t  of waters abs t rac ted  i n  the catchment comes 

from su r face  sources .  

Upper Shannon Catchment. However, t h e  p o s i t i o n  i n  the l a t t e r  case i s  

This  compares wi th  a f igu re  of 90.6 per  cent  i n  the 1 

d i s t o r t e d  by  the  l a r g e  r i v e r  a b s t r a c t i o n s  f o r  cooling purposes i n  power i 

1 
7 

s t a t i o n s .  In  regard t o  p u b l i c  a b s t r a c t i o n s  i n  the Upper Catchment, the  

propor t ion  of water taken from groundwaters ( 5 1 . 9  per  cent)  i s  more than 

double the  corresponding f i g u r e  f o r  the  Lower Shannon Catchment. I 

4 . 5  The l a r g e s t  s i n g l e  a b s t r a c t i o n  i n  the  Lower Shannon Catchment i s  the 

Limerick Ci ty  supply (31,000 m3/day) which i s  taken from a s i d e  cana l  of theli 

main Shannon channel near  Cas t leconnel l .  
~ 

a b s t r a c t i o n  of 5,500 m3/day f u r t h e r  downriver a t  C la rev i l l e .  The only othej 

pub l i c  a b s t r a c t i o n  of more than  1,000 m3 /day i n  the  catchment i s  t h a t  

(2 ,500  m3/day) taken from a r e s e r v o i r  on t h e  Newtown River t o  supply Nenagh. 

There are only two p r i v a t e  a b s t r a c t i o n s  g r e a t e r  than 1,OOC m3/day; one of . 
these  (6  , 1 1 2  m3 /day) i s  taken f r o m  mine and sp r ing  water a c  Garryard f o r  a 

minerals  e x t r a c t i o n  p l a n t  and the  o t h e r  (4,000 m3/day) from the  main channel. 

below K i l l a l o e  f o r  an E .  S .  B. hatchery .  

This is  supplemented by another 

FISHERIES 

Analina 

4.6 While some salmon angl ing  i s  c a r r i e d  o u t  i n  the catchment, particular11 

on the main channel and the Mulkear River ,  brown t r o u t  angling is more wide- 

spread.  Good brown t r o u t  f i s h i n g  is a v a i l a b l e  a t  some loca t ions  e.g.  on 

p a r t s  of Lough Derg. Some angl ing  r ep resen ta t ives  c l a i m  t h a t  the upper 

reaches of t h a t  l ake  a r e  s u f f e r i n g  from p e a t  s i l t  depos i t s  which may be 

a f f e c t i n g  mayfly (Ephemera  danica) . Stud ies  by An Foras Forbartha (Toner & 

Clabby, 1975) d i d  n o t  support  t h i s  c l a i m :  however, more up t o  d a t e  d a t a  shou 

be gatnered t o  c l a r i f y  t h e  p r e s e n t  s i t u a t i o n .  

4 . 7  Coarse f i s h  angl ing  i s  growing r ap id ly  i n  importance, p a r t i c u l a r l y  i n  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:43



adve r t i s ing  i n  the  U.K. However, concern has been expressed about over- 

f i s h i n g  f o r  p i k e ,  p a r t i c u l a r l y  the  l a r g e r  ones,  as r e tu rns  from pike  angl ing 

competi t ions suggest  t h a t  t h e  average weight of pike caught i s  s t e a d i l y  

dec l in ina .  A se r ious  reduct ion  of t he  numbers of l a r q e r  f i s h  could a f f e c t  

spawning and thus  s tocks .  

Monetary Va lue  of Angling 

4 . 8  Because accura te  records  a r e  n o t  kep t  regarding revenue generated by 

l o c a l  and t o u r i s t  ang le r s  it i s  only poss ib l e  t o  make an est imate .  This 

es t imate  is based on known numbers of members of l o c a l  angling clubs and 

est imated numbers of salmon ang le r s  who bought l i cences  i n  the Shannon Fishery 

D i s t r i c t  i n  1982 (Department of F i s h e r i e s  and Fores t ry ,  1982). Such numbers 

would tend t o  be conserva t ive  and would omit those who f i s h  from c r u i s e r s ,  

casua l  anglers  who may not  be members of angl ing c lubs  o r  those who may no t  

purchazz a salmon l i cence .  Spending by the  estimated 5,000 anglers  is 

E1.348 M of which €0.778 M is  a t t r i b u t e d  t o  v i s i t o r s  and the rest t o  l o c a l  

anglers .  

Commercial F ish ing  

4.9 Commercial salmonid (salmon and sea t r o u t )  f i sh ing  i s  c a r r i e d  out 

downstream of the  catchment boundary although some of the f i s h  s tocks would 

have been r e c r u i t e d  from spawninq and nu r se r1  areas wi th in  the L o w e r  Shannon 

Catchment. P r i o r  t o  the  cons t ruc t ion  of the Ardnacrusha dam i n  t he  l a t e  

1920s t he  River Shannon w a s  a n  outs tanding  salmon r i v e r .  

decl ined f o r  a t i m e  b u t  improved a f t e r  t he  cons t ruc t ion  of f i s h  passes  and 

catches b u i l t  up again until t he  1970s. When d r i f t  ne t s  became widely 

ava i l ab le  a dec l ine  commenced which has become marked i n  recent  years.  

Since 1979 the  E.S .B.  have suspended n e t t i n g  a t  Thomond Weir and i n  the  

State  ne t s  i n  the  Shannon e s tua ry .  

The f i s h i n g  

4 . 1 0  

a t  Cloonlara on the HeadracO, Cas t leconnel l  and Ki l l a loe .  The h ighes t  y i e ld  

Of e e l s  recorded t o  date has  been 92 tonnes i n  1948. 

est imated t h a t  t h e  p o t e n t i a l  annual  y i e l d  f o r  Lough Dera alone is 233 

tonnes. 

Commercial ee l  f i s h i n g  on the Lower Shannon Catchment i s  c a r r i e d  ou t  

Moriart-y (1982) has 

4 . 1 1  The combined value of t h e  e s t u a r i n e  salmonid and the  freshwater e e l  

f i s h e r i e s  is est imated t o  have been €0 .38  PI i n  1983. 

est imated va lues  of angl ing and commercial f i s h i n g  gives  a t o t a l  value of 

€1.73 M, of  which the  former accounts  f o r -  78 per cent .  

Combininq the  
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' WATER POWER GENERATION 

4.16 

u n i t s  of e l e c t r i c i t y  p e r  annum (O'Leary, 1977) .  There are a l s o  some 

16 i d e n t i f i e d  s m a l l  scale hydro-e lec t r ic  genera t ion  si tes i n  t h e  Lower 

Shannon Catchment w i th  a p o t e n t i a l  genera t ion  capac i ty  of 681 KW. Two 

o f  t h e  16 s i t e s  are opera t ing  a t  p r e s e n t ,  one on t h e  K i l c r o w  River  and t h e  

o t h e r  on t h e  Nenagh River.  

former m i l l s  where conversion t a  power product ion would be r e l a t i v e l y  simple 

and inexpensive.  However, with s m a l l  scale hydro-e lec t r ic  power development, 

t h e  need t o  take the  necessary measures (e .g .  screening f i s h  passage)  i n  order  

t o  p r o t e c t  t he  e x i s t i n g  f i s h e r i e s  b e n e f i c i a l  use should be borne i n  mind. 

The Shannon hydroe lec t r i c  works a t  Ardnacrusha produces 310 m i l l i o n  

Many of  t h e  remaining sites are loca ted  a t  

AREAS OF SCIENTIFIC INTEREST 

4.17 There are 29 areas of s c i e n t i f i c  i n t e r e s t  i n  t he  Lower Shannon 

Catchment (see Map 3, i n s i d e  back cove r ) .  S i x  of these  are of na t iona l  

importance, 13 of r eg iona l  and t e n  of l o c a l  importance. The areas include 

oakwoods, marshes, weed-fringed s h o r e l i n e s ,  o r n i t h o l o g i c a l l y  important  

I wildfowl areas, bogs,  f ens ,  q u a r r i e s  w i th  i n t e r e s t i n g  geologica l  s t r a t a  and 

a tur lough (see Chapter 3 of Volume 4 f o r  detai ls) .  

OTHER ACTIVITIES 

4.18 Pea t  S i l t  Commercial ha rves t ing  of  peat lands upstream of Portumna 

has led t o  t h e  ing res s  of p e a t  s i l t  t o  l o c a l  waters. This  has  been c a r r i e d  

i n t o  t h e  main r i v e r  t o  form l a r g e  concent ra t ions  t h e r e  and i n  t h e  upper 

reaches of  Lough Derg e s p e c i a l l y  i n  Portumna Bay. Anglers c l a i m  t h a t  such 

despos i t s  are reducing mayfly (Ephemera danica)  hatches and thu6 t r o u t  

catches.  Inves t iga t ions  by An Fbras  ForDartha (Toner and Clabby,1975) 

d id  n o t  produce evidence t o  support  t h i s .  However, l a rge  p e a t  s i l t  

d e p o s i t s  w e r e  found i n  deep w a t e r  a t  t h e  nor thern  end o f  t h e  lake.  A 

f u r t h e r  survey i s  now requi red  t o  update t h i s  information. 

4.19 Drainage 

less s e r i o u s  than t h a t  which occurs  i n  t h e  Upper Catchment where t h e  flow of 

the main  r iver  exceeds the  channel capac i ty  15 per  c e n t  of  t h e  t i m e  (Lynn, 

1977). Some Lough Derg t r i b u t a r i e s  have been subjected t o  drainage 

schemes i n  t h e  l a s t  25 years  and t h e s e  inc lude  the  Clareen,  Car r igahor ig ,  

Ballyglass/Knockcroghery streams and t h e  Nenagh and Killmor Rivers and 

their t r i b u t a r i e s .  I n  1984 the  lower reaches  of t h e  Ballyfinboy River  

Flooding i n  t h e  Lower Shannon Catchment i s  usua l ly  much 
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CHAPTER FIVE 

WATER QUALITY CRITERIA AND STANDARDS 

INTRODUCTION I 
I 

5 .1  

ou t l i ned  i n  Chapter 4. 

necessary t o  p r o t e c t  such uses .  

f o r  determining e f f l u e n t  q u a l i t y  s t anda rds ,  the  former play a key r o l e  i n  

c o n t r o l l i n g  water p o l l u t i o n  as w e l l  as i n  w a t e r  q u a l i t y  manaqement. I n  

spec i fy ing  w a t e r  q u a l i t y  s tandards  f o r  t h e  catchment i t  i s  necessary t o  

consider  t h e  needs of t h e  most water qua l i t y - sens i t i ve  uses and of those 

which a re  m o s t  commonly exerc ised .  The information already Dresented shows 

t h a t  s p o r t s  f i s h e r i e s  c o n s t i t u t e  t he  m o s t  widespread u s e  of water resources  

i n  t h e  catchment; it w a s  also shown i n  t h i s  connection t h a t  v i r t u a l l y  a l l  

waters  i n  the  catchment harbour salmonid f i s h  although coarse f i s h  a l s o  occur 

i n  many of  t h e  waters. 

water for p u b l i c  and p r i v a t e  supply: 

The b e n e f i c i a l  uses  of  water i n  t h e  Lower  Shannon Catchment have been 

This Chapter cons iders  t he  water q u a l i t y  s tandards  

Since water q u a l i t y  s tandards are t h e  b a s i s  

The most important use i s  t h e  a b s t r a c t i o n  o f  

however, t h i s  use is p r a c t i s e d  a t  

r e l a t i v e l y  few loca t ions  i n  t h e  catchment,  t h e  a b s t r a c t i o n  p o i n t s  for t h e ,  

Limerick C i ty  supply being t h e  m o s t  no tab le .  

I 

5.2 An examination of publ i shed  sources  shows t h a t  the w a t e r  q u a l i t y  

c r i t e r i a  €or salmonid w a t e r s  would be , i n  qenera l  , s u f f i c i e n t l y  s t r ingent  t o  
meet t h e  requirement of a l l  o t h e r  u ses ,  inc luding  w a t e r  abstracted f o r  domestic 

use. I n  t h e  l a t t e r  case t h e r e  are a ve ry  f e w  parameters ,  e.g. n i t r a t e  and 

pathogens f o r  which t h e  c r i t e r i a  €or f i s h e r y  waters would n o t  be s u f f i c i e n t l y  

s t r i n g e n t .  N i t r a t e  levels i n  t h e  su r face  waters of t h e  catchment axe,  however, 

w e l l  w i th in  the  l i m i t  of  11 mg/R N set  by t h e  E.E.C. and o the r  a u t h o r i t i e s  t o  

p r o t e c t  w a t e r  abs t r ac t ed  f o r  dr inking  purposes and are un l ike ly  to  reach t h a t  

l e v e l  i n  fu tu re .  

by t h e  presence of  coliform bacteria,  which is  not  important where f i s h e r i e s  are 

concerned i s ,  however, of major importance i n  water a b s t r a c t i o n  and water contac t  

Spor t s ,  e s p e c i a l l y  swimming. A s  it i s  imprac t i ca l  t o  i n s i s t  t h a t  a l l  su r f ace  

waters i n  t h e  catchment comply with microbio logica l  s tandards  €or a b s t r a c t i o n  

o r  bathing waters, only waters immediately upstream of si tes used f o r  such 

Purposes should be considered €or microbio logica l  q u a l i t y  cont ro l .  

Contamination of water by pathogenic  organisms, as ind ica ted  

5 .3  I n  view, the re fo re ,  of the  ubiqui tous  occurrence of salmonid f i s h  i n  

the catchme.nt and of  t he  gene ra l ly  high l e v e l  o f  water q u a l i t y  required t o  

ensure t h e  h e a l t h  of such f i s h  i t  i s  proposed t h a t  t he  water q u a l i t y  

standards for t he  Lower Shannon Catchment should be derived from water q u a l i t y  

5 1  
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d i l u t i o n .  

p a r t i c u l a r l y ,  water q u a l i t y  a t  p o i n t s  unaffected by waste discharges may 

not comply with spec i f i ed  s tandard  l i m i t s  e.g. f o r  D.O. and ammonia 

concentrat ions.  

maintain water q u a l i t y  s tandards  a t  very low flows may p u t  u n r e a l i s t i c  

l i m i t s  on t h e  s i z e  of such d ischarges  i f  it i s  kept  i n  mind t h a t  t h e  r e t u r n  

per iod of the  dry weather flow may be of t h e  order  of  50 years .  Therefore,  

it may be uneconomical t o  provide t h e  necessary l e v e l  of waste t reatment  to 

ensure f u l l  compliance wi th  water q u a l i t y  s tandards  a t  very l o w  flows and 

other  measures may be more appropr ia te  e .g .  waste s torage  or flow augmen- 

t a t i o n .  Such problems a r e  unl ike ly  t o  a r i s e  i n  t h e  main channel of t he  

Lower River Shannon due t o  s u f f i c i e n t  d i l u t i o n  being ava i l ab le  over t h e  f u l l  

range of r i v e r  flows. The s t a t u t o r y  compensation flow i n  t h i s  channel,  

downstream of t h e  head-race d i v i s i o n ,  i s  10 m3/sec, although i n  emergency 

During such pe r iods  it i s  poss ib l e  t h a t ,  i n  small  t r i b u t a r i e s  

In  a reas  where waste discharges occur the  necess i ty  t o  

U 

s i t u a t i o n s  t h i s  can reduce t o  6 m’/sec. In  t h e  f u t u r e ,  even with g r e a t l y  

incre3sed w a t e r  a b s t r a c t i o n ,  flows of t h i s  order  are unl ike ly  t o  give rise 

t o  problems along t h e  main channel.  Thus, it i s  proposed t h a t  t h e  water 

q u a l i t y  s tandards recommended f o r  t he  L o w e r  Shannon should be adhered t o  

a t  a l l  flows i n  the  main channel between K i l l a l ~ e  and Limerick. However, 

t h i s  approach i s  l i k e l y  t o  be excess ive ly  s t r i n g e n t  i n  the  t r i b u t a r i e s  where 

dry  weather flows are a t  least  an order  of magnitude lower than t h a t  of t h e  

main  channel. I t  i s ,  t h e r e f o r e ,  recommended t h a t ,  i n  t he  case of t h e  

t r i b u t a r i e s ,  t he  95 p e r c e n t i l e  flow should be taken as the  flow a t  and 

above which the  recommended s tandards  should be m e t .  I n  t he  case of B.O.D., 

designat ion of these c r i t i c a l  flows f o r  t he  main channel and t r i b u t a r i e s  

i s  e s s e n t i a l  as corresponding flows have been used t o  ca l cu la t e  waste 

loads,  as B.O.D. ,  f o r  t h e  t w o  p a r t s  of  t h e  system. 

5 . 8  

t he  f i v e  parameters r e f l e c t i n g  p o l l u t i o n  by biodegradable, organic wastes. 

Where tox ic  and/or p e r s i s t e n t  p o l l u t a n t s  a r e  concerned it i s  proposed t h a t ,  

i n  a l l  waters ,  compliance with the  s tandards  be required across the  f u l l  

I t  i s  important t o  ngte t h a t  t h e s e  proposals  apply only i n  the  case of 

flow spectrum. 

a s s imi l a t ion  capac i ty  f o r  such p o l l u t a n t s .  

t h a t ,  f o r  reasons of s i m p l i c i t y ,  t h e  assessment of compliance of lake waters 

with the s tandards s p e c i f i e d  should be based on samples taken under a l l  

hydrological  condi t ions.  

A similar approach i s  taken i n  regard t o  def in ing  waste 

In  addi t ion ,  it i s  proposed 

Dissolved Oxygen (D.O. J 

5.9 The maintenance of wel l  oxygenated condi t ions in .wa te r  is  Dar t i cu la r ly  
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a t  those s t a t i o n s  where D.O. minima below 5 mg/R occur.  

5.11 The fol lowing s t anda rds  are proposed €or  D.O. i n  t he  waters of the 

Lower Shannon Catchment and take  account of the l i m i t s  f o r  t he  parameter 

s e t  ou t  i n  t h e  E.E.C. Freshwater F i sh  Direc t ive ,  (C.E.C., 1978) and i n  

'Water Qual i ty  Guide l ines '  (Technical  Committee cm Eff luen t  and Water 

Qual i ty  Standards,  1978). 

99.9 p e r c e n t i l e  l i m i t  : 4 mg/L 0, ( e f f e c t i v e  minimum) 

95 p e r c e n t i l e  l i m i t  : 6 mg/l 0, 

50 p e r c e n t i l e  l i m i t  : 9 mg/L 0, (median) 

(Assessment of compliance t o  be based on d a t a  r ep resen ta t ive  

of t h e  lowest  l e v e l s  l i k e l y  t o  occur over 24 hour pe r iods ;  

where l e v e l s  less  than 6 mg/l 0, occur it must be shown t h a t  

t he re  are no adverse impl ica t ions  f o r  f i s h  s t o c k s ) .  

Biochemical Oxygen Demand (B.O.D.) 

5.12 The B.O.D. t e s t  has  been i n  use f o r  almost a century as a genera l  

important where f i s h ,  e s p e c i a l l y  salmonids,  a r e  concerned and, therefore ,  

should have a high p r i o r i t y  i n  a w a t e r  q u a l i t y  management plan.  Salmoni 

a r e  more s e n s i t i y e  t o  reduced D.O. l e v e l s  than coarse f i s h .  D.O. 

concent ra t ions  below 3 m g / %  0, a r e  soon l e t h a l  t o  salmonids b u t  sub-letha 

phys io logica l  e f f e c t s  on growth and reproduct ion may occur where D.O. va 

remain below 5 m g / %  0, €or  long per iods .  Hea l th i e s t  populat ions of 

*ids occur i n  waters cons t an t ly  a t  o r  near f u l l  s a tu ra t ion .  

& . l o  Avai lable  d a t a  €or  D.O. concent ra t ions  i n  the Lower River Shannon 

ment are l a r g e l y  based on d a y l i g h t  samplinq, Eowever, minimum values  U 

occur ( i n  summer p a r t i c u l a r l y )  a t  n i g h t  o r  e a r l y  i n  t he  morning, due t o  

continued r e s p i r a t i o n  of t h e  aqua t i c  b i o t a  a f t e r  the  cessa t ion  of photo- 

slrnthesis durinq t h e  hours  of darkness .  Thus, it i s  imverative,  during 

c r i t i c a l  summer months, t o  record  a t  leasf e a r l y  morning (0.500 - 07.00) 

D.O. l e v e l s  and t o  determine the  du ra t ion  of low D.O. l e v e l s  over 24 hours 

index of the  e f f e c t s  of biodegradable waste on r i v e r s .  The m o s t  s t r i k i n g  1 

e f f e c t  of such wastes i s  t h a t  of deoxygenation, although no d i r e c t  

r e l a t i o n s h i p  e x i s t s  between B.O.D. and D.O. concentrat ion due t o  complic- 

a t i n g  f a c t o r s  such as photosynthes is  and r e s p i r a t i o n  by aquat ic  p l a n t s  , 
sediment r e s p i r a t i o n  and, i n  p a r t i c u l a r ,  r eae ra t ion  r a t e s .  The r eae ra t ion  

capac i ty  of a r i v e r  i s  mainly dependent on depth and cur ren t  ve loc i ty .  I n  

a f a s t  flowinq reach of r i v e r  t h e  r e a e r a t i o n  r a t e  may be s u f f i c i e n t l y  high 

tc prevent  severe D.O. dep le t ion  even where high B.O.Ds occur (e.g. >LO mq/R) i 

i n  c o n t r a s t ,  in deep,  slow moving r i v e r s ,  such as t h e  m a i n  channel of the 

River Shannon, hiqh B.O.D. values  could produce anaerobic condi t ions ,  

* .  

e s p e c i a l l y  i n  eu t roph ic  waters w i t h  abundant weed and a l g a l  growths. As a 

- 5 4  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:43



5 

10 

15 

20 

25 

30 

r u l e ,  concent ra t ions  of B.O.D. apprec iab ly  above background should be 

regarded as  undesirable  and indeed increased  organic  c o n t e n t  i n  water used 

f o r  a b s t r a c t i o n  purposes may l ead  t o  problems i n  t reatment  and supply. 

5 . 1 3  I n  cons idera t ion  of t h e  above and of t he  l i m i t s  suggested i n  the 

Freshwater Fish Di rec t ive  and 'Water Qual i ty  Guide l ines ' ,  t he  following 

s tandards  are recommended f o r  B.O.D. concent ra t ions  i n  the  Lower Shannon 

Catchment:- 

99.9 p e r c e n t i l e  l i m i t  : no proposal a t  present  

95 p e r c e n t i l e  l i m i t  : 5 mg/L 

50 p e r c e n t i l e  l i m i t  : 3 mq/R 

Ammonia 

5.14 Ammonia i n  the  un-ionised form i s  t o x i c  t o  aquat ic  l i f e .  The proport ion 

of ammonia p re sen t  i n  water i n  t h e  un-ionised form increases  with increase  i n  

pH and temperature.  

i n  w a t e r  t reatment ,  reducing t h e  e f f e c t i v e n e s s  of the  d i s i n f e c t i o n  process.  

S t u d i e s  have shown t h a t  a concent ra t ion  of 0.025 mg/& N H 3  (g0.02 mq/& N) of 

un-ionised ammonia i s  t h e  'no e f f e c t '  l i m i t  below which adverse e f f e c t s  on 

salmonid and coarse f i s h  w i l l  no t  occur .  The concentrat ions of t o t a l  

ammonia (mg/R N) giv ing  rise t o  0.02 mg/L N of un-ioni.sed ammonia, a t  d i f f e r e n t  

pH and temperature va lues ,  are g iven  below. The above 'no e f f e c t '  c r i t e r i o n  i s  

recommended by EIFAC (Alabaster and Lloyd, 1980) and is a l i t t l e  less s t r i n g e n t  

than  t h a t  recommended by Ithe E.P.A. (1976) and t h e  Technical Committee on 

E f f l u e n t  and Water Qua l i ty  S tanda rds ( l978) ;  

(-0.016 mg/L N). 

High concent ra t ions  of ammonia may react with ch lo r ine  

t h e i r  value i s  0.02 mg/R N H 3  

6.5 7.0  

52.1 16.5 

34.9 11.0 

23.8 7.6 

16.5 5.2 

11.4 3.6 

8.1 2.6 

7.5 
~~ 

5.2 

3.5 

2.4 

1.6 

1.2 

0 . 8  

8.0 8.5 

1.6 0.54 

1.2 0.37 

0.77 0.26 

0.54 0.18 

0.38 0.13 

0.28 0.10 

9.0 

0.19 

0.13 

0.10 

0.072 

0.057 

0.046 

5.15  

be i n  summer when high temperatures  and s i g n i f i c a n t l y  a l k a l i n e  pH due t o  

I n  I re land  t h e  most c r i t i c a l  t i m e  f o r  high ammonia concentrat ions would 
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- . . - - - - - - - . . . - .- . . . . . . . . . . . - . . . . - . . . . . . . . - 

I 
n -  

photosynthesis  may occur .  

1 5 -  20 OC o r  h igher  and from 8.0 t o  8.5;  such condi t ions would produce a 

'no  e f f e c t '  l e v e l  of un-ionised ammonia (0.02 mq/R N )  i n  t he  presence of 

t o t a l  ammonia ranging from 0.18 t o  0.77 mg/R N. 

Direc t ive  (C .E .C . ,  1978) sets mandatory ( I )  l i m i t s  of 0.8 mq/R N f o r  t o t a l  

ammonia and 0 .02  mg/R N f o r  un-ionised ammonia. 

These condi t ions  a r e  l i k e l y  t o  vary from 

The E.E.C. Freshwater F i s  

5.16 In  cons idera t ion  of t h e  foreqoing t h e  following s tandards a r e  

recommended fo r  ammonia i n  t h e  waters of t h e  Lower Shannon Catchment:- 

95 p e r c e n t i l e  l i m i t  : 0.5 mg/l N ( t o t a l ) ;  0.02 mg/L N (un-ionised) 

50 p e r c e n t i l e  l i m i t  : 0 . 2  mg/R N ( t o t a l )  

Oxidised Nitrouen ( N i t r a t e  and N i t r i t e )  

5.17 Excessive concent ra t ions  of  n i t r a t e  may arise from f e r t i l i s e r s  

leaching from land o r  from organic  w a s t e  d ischarges.  N i t r a t e  l e v e l s  i n  

;excess  of 20 mg/R N may cause methaemoglobinaemia i n  b o t t l e  fed  babies .  In  
! 
' a d d i t i o n ,  high n i t r a t e  l e v e l s  show poss ib l e  links with stomach cancer 

(Fraser  and Ch i lve r s ,  1981; Mason, 1983) .  In view of the  poss ib le  hea l th  

r i s k s  it i s  accepted by leading  a u t h o r i t i e s  t h a t  n i t r a t e  l e v e l s  i n  abstracted 

w a t e r  used f o r  pub l i c  consumption should not exceed hbout 11 ng/R N .  

5.18 I n  t e r m s  of eu t roph ica t ion  i n  lakes high n i t r a t e  l eve l s  have been 

assoc ia ted  with excess ive  p l a n t  growth. However, i n  most f reshwaters  

enhanced p l a n t  growth i s  a t t r i b u t e d  t o  increased phosphorus supply and i n  

unpolluted waters n i t r a t e  i s  usua l ly  no t  the  l imi t inq  f a c t o r  for plant grow 

5.19 The following s t anda rds  are recommended f o r  oxidised ni t rogen i n  t h e  

L o w e r  Shannon Catchment. As t h e  concentrat ions of n i t r i t e  a r e  usua l ly  ve 

low i n  surface waters (<0.01 mg/R N ) ,  these standards may be appl ied also to 

n i t r a t e  : 

99.9 p e r c e n t i l e  l i m i t  : 11 mg/L N 

95 p e r c e n t i l e  l i m i t  : 5 mq/R N 

50 p e r c e n t i l e  l i m i t  : 3 mg/R N 

Phosnhorus (Tota l  and Orthophosphate) 

5.20 The e f f e c t  of increased  phosphorus inputs  t o  waters ,  e spec ia l ly  f resh-  

waters ,  i s  to  promote t h e  growth of green p l a n t s .  This usua l ly  involves 

rooted p l a n t s  and a t t ached  a lgae  i n  r i v e r s  and planktonic  a lgae i n  l akes .  

5 G 
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Excessive p l a n t  growth i s  l i k e l y  t o  have adverse e f f e c t s  on most uses of 

water.  

waters  because of t h e  presence of suspended algae.  

The w o r s t  e f f e c t s  are l i k e l y  t o  be experienced with s tanding 

5 .21  

i s  due t o  i t s  s t a t u s  as the  growth ' l i m i t i n g  f a c t o r '  i n  freshwaters;  

increased  amounts enhance and reduced amounts diminish p l a n t  Droduction. 

However, because of t h e  i n t e r r e l a t i o n s h i p s  with o ther  f a c t o r s  such as l i g h t ,  

temperature,  depth and c u r r e n t  speed it has proved d i f f i c u l t  t o  develop 

c lear -cu t  c r i t e r i a  €or phosphorus. I n  add i t ion ,  t he re  i s  no general  

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

agreement o n  t he  t o l e r a b l e  l e v e l s  of p l a n t  biomass i n  standing or running 

waters. Recent s t u d i e s  co-ordinated by the  0.E.C.D: (1982) have shown 

s i g n i f i c a n t  c o r r e l a t i o n  between phosphorus inpu t  and in-lake phosphorus and 

ch lorophyl l  concent ra t ions  ; however , the  confidence l i m i t s  for t hese  

c o r r e l a t i o n s  a r e  s t i l l  q u i t e  wide. 

5.22 Rivers  

i n  severe pre-dawn deoxygenation i n  rivers and streams i n  la te  summer/early 

autumn. Jorga  and Weise (1977) suggested t h a t  the ' c r i t i c a l  biomass' (viz .  

biomass above which r e s p i r a t i o n  i s  l i k e l y  t o  produce s i g n i f i c a n t  deoxygen- 

a t i o n )  of rooted p l a n t s  i n  r i v e r s  i s  250 g d ry  weight/m2. However, s tud iey  

by Horkan (unpub.) on t h e  River S u i r  have shown t h a t  a t tached algae such as 

Cladophora may have a g r e a t e r  impact p e r  u n i t  weight than rooted p l an t s .  

P i t c a i r n  and Hawkes (1973) found t h a t  excess ive  growths of these algae only 

occurred a t  concent ra t ions  exceeding 1 mg/R P. Median orthophosphate l e v e l s  

i n  t h e  Lbwer Shannon Catchment are,  i n  gene ra l ,  much less than one-tenth of 

Respi ra t ion  and decay of excessive p l a n t  growths can r e s u l t  

t h i s  value.  

2 
5.23 I n  the  absence of c lea r - cu t  c r i t e r i a ,  Toner e t  a1 (1981) suggested 

t h a t  s tandards  for orthophosphate i n  t h e  River Su i r  should be based on 

maximum and median values a t  c l ean  water s t a t i o n s ,  these  values being 

designated,  r e s p e c t i v e l y ,  as t h e  95 p e r c e n t i l e  and 50 nercen t i l e  concentrat ions.  

I n  the  Lower River Shannon and t r i b u t a r i e s  t he  maximum and median concentrat-  

ions  of orthophosphate a t  such s t a t i o n s  range, respec t ive ly ,  from 0.03-0.41 

less than 

A t  p r e s e n t ,  the  cause/effect  r e l a t i o n s h i p  of 0.13 mg/R P and 0 .03  mg/R P .  

phosphate i n  the  r i v e r  i s  n o t  c l ea r ,  so it i s  considered prudent t o  adopt 

V a l u e s  somewhat g r e a t e r  than t h e  l a t t e r  values  a s  appropriate  p e r c e n t i l e  

5, 

1 
k k limits for o r t h o o h o s u h a t e .  Thus t h e  fol lowina t e n t a t i v e  l i m i t s  are proposed 

\ 

E 
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for orthophosphate i n  the  flowing waters of the  Lower Shannon Catchment. 

95 p e r c e n t i l e  l i m i t  : 0.15 mg/R P 

50 p e r c e n t i l e  l i m i t  : 0.05 mg/k P 

N.B. More s t r i n g e n t  l i m i t s  may be required i n  t h e  l a r g e r  r i v e r s  

and streams discharging i n t o  lake  waters.  

5 .24  Lakes Increased phosphorus loading t o  lakes  usua l ly  r e s u l t s  i n  

enhanced growth of p lanktonic  a lgae  which may become excessive leading t o  

adverse e f f e c t s  on some o r  a l l  b e n e f i c i a l  uses.  I n  shallow lakes growth 

of a t tached p l a n t s  may also be s t imula ted  by increased phosphorus loadinqs. 

The po in t  a t  which 'nuisance '  growth occurs depends, t o  a la rge  ex ten t ,  on 

l o c a l  circumstances e.g. where water i s  abs,firacted, the  degree of treatment 

i s  an important f a c t o r  determining the  l i k e l y  e f f e c t  of excessive a l g a l  

growths. Game f i s h e r i e s  a r e  a l s o  adversely a f fec ted  by such growths; i n  

c o n t r a s t ,  coarse  f i s h e r i e s  may be only moderately or  no t  a t  a l l  a f fec ted  

by such developments although the  appearance of a l g a l  scums or discoloured 

water may d e t e r  anglers .  

5.25 

of t h e  water .  This  i s  used i n  t h e  0.E.C.D" (1982) c l a s s i f i c a t i o n  of the  

lake waters (which a l s o  t akes  i n t o  account t o t a l  phosphorus concentrations 

and water t ransvarency)  shown i n  T a b l e  5.1. The lake ca tegor ies  given are 

Phytoplankton biomass is usual ly  assessed by the  chlorophyl l  - a content 

TABLE 5.1 

C l a s s i f i c a t i o n  of Lake Waters on the  Basis  of t h e  Concentrations of 
- Tota l  Phosphorus an& - -  

1982).  (Annual Values) 
I ChloroDhyll a and on Transparency ( O . E . C . D . ,  1 

T o t .  Phos. Ch 1 or 
Lake Category 

Mean I4ean 

0 1 i qo tr oph i c 

Mesotrophic 10 - 35 2.5 - 8 

Eutrophic 35 - 100 8 - 2 5  

4 10 4 2.5 

HFereu t roph lc  2- 100 & 25 

Ihyll a Transparency 
m - I  m 

Max I Mean I Fin 

< 2.5 >,12 36 

< 8  > 6  > 3  

8 - 2 5  6 - 3  3 - 1.5 

25- 75 I 3 - 1.5 1 1 . 5 -  0.7 

those of  c l a s s i c a l  limnology and do n o t  r e f e r  s p e c i f i c a l l y  t o  water qua l i t y .  

However, the l i ke l ihood  t h a t  t he  values  observed i n  respec t  of the parameters 

i n  t h i s  t a b l e  r e s u l t  from ? o l l u t i o n  induced eutroDhication increases  with .the 

higher values  i n  t he  eu t rophic  range and i s  v i r t u a l l y  a c e r t a i n t y  i n  the case 

of values  i n  t h e  B p e r e u t r o p h i c  range. 
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5.26 A s  the  e f f e c t s  of  increased  phosphorus concentrat ions i n  lakes  are 

mainly expressed through incr’eases i n  a l g a l  growth it i s  e s s e n t i a l  t o  

consider  t he  ch lorophyl l  - a ranges i n  T a b l e  5 .1  i n  r e spec t  of water q u a l i t y  

requirements.  Because of t h e  r e l a t i v e l y  s t r i n g e n t  requirements f o r  water 

a b s t r a c t i o n  and salmonid f i s h e r i e s ,  i nd ica t ed  ear l ie r ,  it i s  suggested t h a t  

s u i t a b l e  condi t ions  f o r  t h e s e  uses  would be present  only where the  

chlorophyl l  a conten t  of t h e  l ake  d i d  no t  exceed the  lower p a r t  of t h e  

eu t rophic  range i n  Table 5.1.  Thus, s u i t a b l e  guide l ines  f o r  maximum 

acceptab le  a l g a l  product ion i n  such l akes  might be a n  annual mean concen- 

- 

t r a t i o n  not  q r e a t e r  than  12 mg/m3 and an annual maximum chlorophyl l  a 

concentrat ion not  g r e a t e r  than 35 mg/m’. 
- 

5.27 An examination of  t h e  O.E.C.D. c l a s s i f i ca t ion ’ scheme  given i n  Table 

5 .1  i n d i c a t e s  t h a t  t hese  gu ide l ine  va lues  f o r  chlorophyl l  would equate wi th  

an annual mean t o t a l  phosphorus concent ra t ion  of 50 mg/m3. 

d a t a  a v a i l a b l e  suggest  t h a t  t h i s  r e l a t i o n s h i p  i s  no t  v a l i d  f o r  I r i s h  lakes  and 

t h a t  a considerably l o w e r  phosphorus concent ra t ion  l i m i t  i s  appl icable .  I n  

l akes  such as Loughs EnneLl and Shee l in ,  it i s  probable t h a t  annual mean 

t o t a l  phosphorus concent ra t ions  as low as 20 mg/m3 could give r i s e  t o  

chlorophyl l  l e v e l s  similar t o  t h e  guide l ine  l i m i t s  suggested, However, higher  

annual mean concent ra t ions  o f  t o t a l  phosphorus are l i k e l y  to  occur i n  markedly 

coloured l akes  and these  would need s p e c i a l  considerat ion.  I t  must be . 

remembered a l s o  t h a t  permiss ib le  increases o f  phosphorus concent ra t ions  i n  l akes  

should take  account of the  g r e a t e r  b i o a v a i l a b i l i t y  of t h e  e lement  i n  wastes 

compared t o  i t s  composition i n  n a t u r a l  sources .  

However, t h e  

5.28 

phasphorus i n  lake  waters used for a b s t r a c t i o n s  and f o r  game f i s h e r i e s  

i s  as follows:- 

I n  cons idera t ion  of t h e  foregoing a t e n t a t i v e  guide l ine  f o r  t o t a l  

Mean annual concent ra t ion  no t  t o  exceed 25 mg/m3 P 

(N.B. 
l o w  coloured l akes  and may be too  s t r i n g e n t  f o r  those of high 
colour)  . 

This l i m i t  may n o t  be s u f f i c i e n t l y  s t r i n g e n t  f o r  very 

Other Parameters 

5.29 

of t he  bulk of  w a s t e  i npu t s  t o  the  Lower Shannon Catchment. 

however, t h a t  water q u a l i t y  monitoring be expanded t o  take i n t o  account 

parameters which r e f l e c t  contamination by non-biodegradable wastes such as 

p e s t i c i d e s  and metals .  

a b s t r a c t i o n s  p re sen t ly  made o r  those planned i n  the  catchment and a l s o  

because of r e c e n t  mining a c t i v i t y  a t  two s i t e s  which has r e su l t ed  i n  water 

p o l l u t i o n  problems i n  the  p a s t .  

The above parameters w i l l  adequately assess water q u a l i t y  i n  r e spec t  

I t  i s  des i r ab le ,  

Th i s  i s  p a r t i c u l a r l y  important because of the  water 

59 
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criteria nor requirements otharwise appZicable to the receiving water. 
damage may be i n f l i c t e d  on t h e  aqua t i c  resource by a par t ia l ly-mixed d ischarge ,  

As  

t he  permiss ib le  s i z e  of  t h e  mixing zone depends on t h e  s t r e n g t h  of  mixing 

forces  (such as r i v e r  f l o w ) ,  t h e  exchange ra te  and t h e  s i z e  o f  t h e  r ece iv ing  

water body and whether o t h e r  mixing zones are involved. Thus t h e  permi t ted  

e x t e n t  of  t he  mixing zone depends on a s i t e - s p e c i f i c  c h a r a c t e r i s t i c s  and 

requirements.  

5.35 The q u a l i t y  gu ide l ine  suggested by the  E.P.A. (1976) i s  t h a t ,  ' t h e  

q u a l i t y  f o r  l i f e  wi th in  a mixing zone should be such t h a t  the  96-hour LC50 

for b i o t a  s i q n i f i c a n t  t o  t h e  indigenous aqua t i c  community i s  not  exceeded; 

the mixing zone should be f r e e  from e f f l u e n t  substances t h a t  w i l l  s e t t l e  t o  

foLm objec t ionable  d e p o s i t s ,  f r e e  from ef f luent -assoc ia ted  substances t h a t  

form uns ight ly  masses and f r e e  from e f f luen t - a s soc ia t ed  substances t h a t  

produce objec t ionable  colour ,  odour o r  t u r b i d i t y .  

5.36 Recause shallow waters  tend t o  be important f r o m  an  ecologica l  p o i n t  

of view, providing spwaning and nursery  a reas  f o r  f i s h  and supporting 

r e l a t i v e l y  abundant i n v e r t e b r a t e  fauna,  it i s  des i r ab le ,  where poss ib l e ,  t o  

ensure t h a t  mixing zones be confined t o  deeper waters. Likewise, t h e  zone 

should not  form a barr ier  t o  migrat ing f i s h .  Bearing these  cons idera t ions  

i n  mind, it i s  l o g i c a l  t o  l o c a t e  t h e  mixing zones where maximum pro tec t ion-  

is  af forded  t o  aqua t i c  l i f e  and l e a s t  impairment occurs  t o  o the r  b e n e f i c i a l  

uses.  

p l a n t s  an& animals,  

- concentrat ions of p o l l u t a n t s  i n  the  mixinu zones should 

not  g ive  r i s e  t o  acute  t o x i c i t y ,  e.g.  the 96-hour LC50 

va lue  for indigenous organisms should not be exceeded, 

61  

5.37 The recommended s tandard  f o r  mixing zones i n  t h e  Lower Shannon 

Catchment i s  :- 

Althouqh water q u a l i t y  c h a r a c t e r i s t i c s  i n  mixing zones may 

d i f f e r  from those i n  r e c e i v i n g  sys tems ,  t o  protect u s e s  i n  

both reg ions  i t  i s  recommended t h a t  mixing zones be f r e e  of 

substances a t t r i b u t a b l e  t o  d ischarges  o r  w a s t e s  as follows:- 

- materials which form ob jec t ionab le  deposi ts , .  

- scum, o i l  and f l o a t i n g  d e b r i s ,  

- substances producing objec t ionable  odour, co lour ,  t a s t e  

o r  t u r b i d i t y ,  

- condi t ions which produce objec t ionable  growth of nuisance 
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t h e  n ix ing  zone should be s i ted  and s ized  to  ensure the 

f r e e  passage of migratory f i s h  and the maximum protection 

of fish and o t h e r  aquat ic  l i f e .  The permissible  s i z e  o f  

a mixing zone w i l l  depend on the  s t r eng th  of mixing forces 

such as r iver  flow, the  exchange r a t e  of the  waterbody and 

the  number of d i scharges .  Where a number of  mixing zones 

are involved each must be small enough t o  avoid overlap and 

t o  maintain an appropr ia te  ratio of mixing zone t o  waterbody. 
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CHAPTER S I X  

WASTE ASSI@ILATI.ON CAPACITY IN THE LOWER SHANNON 

CATCHMENT 

RIVERS 

6.1 General Comments The d ischarge  of w a s t e  t o  a r i v e r  channel mus t  of  

necess i ty  a l te r  tne  q u a l i t y  of t h e  w a t e r  i n  t h a t  r i v e r  CO some exten t .  The 

l i m i t s  wi thin which such a change i n  q u a l i t y  must be con t ro l l ed  a r e  

governed by t h e  r i v e r  water q u a l i t y  s tandards spec i f i ed  f o r  t he  pro tec t ion  

of the  bene f i c i a l  uses  of those  waters .  

a r i v e r  a t  any p a r t i c u l a r  l oca t ion  may be defined as the  maximum quan t i ty  

of waste which may be discharged under s e t  condi t ions  of r i v e r  flow t h a t  

does no t  l ead  t o  any s i g n i f i c a n t  exceedance of  t he  s p e c i f i e d  w a t e r  q u a l i t y  

s tandards  outs ide  the  mixing zone o f  t he  discharge loca t ion .  This capaci ty  

f o r  waste a s s imi l a t ion  provides  the  l i n k  between w a t e r  q u a l i t y  s tandards 

and e f f l u e n t  emission s tandards  and therkby determines the  degree of treat- 

ment which must be provided t o  wastes before  they are discharged t o  a 

r i v e r  system. The management of water q u a l i t y  i n  a r i v e r  system must 

t he re fo re  be exercised wi th in  the  l i m i t s  set  €or t h e  waste a s s imi l a t ion  

capac i ty  as def ined above. 

The w a s t e  a s s imi l a t ion  capaci ty  of 

6 . 2  The concept of w a s t e  a s s i m i l a t i o n  capaci ty  as def ined above i s  

sometimes r e f e r r e d  t o  as the  'Environmental Qual i ty  Object ives '  (EQO) 

approach and represents  t he  m o s t  l o g i c a l  and economical strategy f o r  

water  q u a l i t y  management. Other approaches t o  water q u a l i t y  management 

have been .proposed - both i n  t h e  U . S .  and i n  Europe which include a system Of 

uniform o r  f ixed  emission s tandards .  I n  this system, d i scha rge r s  w o u l d  

be required t o  br ing  t h e i r  e f f l u e n t s  t o  a uniform l e v e l  of q u a l i t y  regard less  

of  t he  a s s imi l a t ion  capac i ty  of t h e  rece iv ing  water,  provided t h e  rece iv ing  

w a t e r  q u a l i t y  ob jec t ives  are m e t .  While such a system has mer i t  where 

p e r s i s t e n t  o r  t o x i c  substances are concerned, i n  the  case of the  L o w e r  

Shannon River, whexe t h e  v a s t  major i ty  of the  wastes discharged are Of an 

organic  biodegradable na ture ,  t h i s  system would l ead  to  an undesirable  

degree of i n f l e x i b i l i t y  and i n  s o m e  cases  unnecessary expense i n  r e l a t i o n  

t o  the  t reatment  of conventional waste. 

7 3  
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6.3 

provides f o r  t h e  e f f i c i e n t  use of water r e sources  v h i l e  q t  t h e  swe time 

The p r a c t i c a l  adyantage of  adopt ing the  EQQ gppxoach is t h a t  it 

providing m a x i m u m  Eene f i t  from t h e  c a p i t a l  inyes-ent i n  e f f l u e n t  t reatment  

f a c i l i t i e s .  I n  T t s  a p p l i c a t i o n  however, t h e  use of the a s s i h i l a t f o n  capac i ty  

of the  r i v e r  as Being the  maximum amount of  a p a r t i c u l a r  waste which can 

be accommodated by a rece iv ing  water may no t  be the  m o s t  de s i r ab le  approach 

and it may be considered m o r e  prudent  to  discharge a lesser waste load 

thereby providing a reserve  capac i ty  i n  the  rece iv ing  water t o  accommodate 

fu tu re  development. 

THE DETERMINATION OF WASTE ASSIMILATION CAPACTTY 

6 .4  The capaci ty  of a r i v e r  o r  any water body t o  assimilate waste is  

l a r g e l y  a func t ion  of t he  amount of d i l u t i o n  afforded t o  the  waste by the  

rece iv ing  water.  I n  add i t ion ,  the  n a t u r a l  c h a r a c t e r i s t i c s  of  t h e  rece iv ing  

water ,  phys ica l ,  chemical and b i o l o g i c a l ,  may have a modifying e f f e c t  on 

the  f a t e  of p o l l u t a n t s  a f t e r  discharge;  f o r  ins tance ,  heavy metals such 

as zinc and copper w i l l  be p r e c i p i t a t e d  i n  hard waters while t h e  deoxygena- 

t i o n  caused by the  presence of biodegradable p o l l u t a n t s  may be lessened 

or  completely compensated f o r  by r a p i d  r eae ra t ion  i n  shallow, f a s t  flowing 

streams. In  c o n t r a s t ,  i n  a c i d i c  waters  of l o w  hardness,  m e t a l s  may'remain 

i n  s6luble form and exe rc i se  a t o x i c  e f f e c t  a t  r e l a t i v e l y  l o w  concentrat ions;  

again,  i n  s l o w  flowing, deep r i v e r s  even moderate inc reases  i n  concentrat ions 

of biodegradable waste (B .O.D. )  may l ead  t o  excessive deoxygenation. 

6.5  Most of the  wastes discharged t o  I r i s h  r ivers  are organic ,  biodegrad- 

ab le  substances and, as the  information given i n  Volume 3 demonstrates,  t h i s  

gene ra l i t y  holds  f o r  the L o w e r  Shannon Catchment. The main e f f e c t s  of such 

wastes are deoxygenation and eu t rophica t ion ;  i n  some cases a t o x i c  e f f e c t  

may be exerc ised ,  p a r t i c u l a r l y  i n  t h e  case of  septic wastes ,  through the  

presence of  ammonia or  o t h e r  reduced compounds i n  high concentrat ions.  

it i s  r a r e l y  poss ib l e  t o  demonstrate a s t ra ight forward  r e l a t i o n s h i p  between 

B.O.D.  and t h e  above e f f e c t s ,  t h i s  parameter i s  the  most u se fu l  and commonly 

employed measure of p o l l u t i o n  by organic  biodegradable w a s t e s .  This app l i e s  

p a r t i c u l a r l y  t o  r i v e r s  and e s t u a r i e s ;  i n  t h e  case of l akes ,  where the  

m a i n  e f f e c t  of importance i s  eu t roph ica t ion ,  the  phosphorus content  of 

organic  wastes is  a more appropr ia te  basis f o r  assessment of t he  s i t u a t i o n  

l i k e l y  t o  a r i s e  from t h e  d ischarges  of such wastes than i s  the  B.O.D. content .  

A f u r t h e r  advantage of t h e  use of B.O.D.  concentrat ion t o  cha rac t e r i s e  the 

While 
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degree of p o l l u t i o n  by organic  wastes is tha t  t h e  waste loads  may be 

quan t i f i ed  i n  a r e a d i l y  apprec ia ted  form e .g .  a s  the amount of B.O.D. (as kg) 

discharged per  u n i t  time. 

6.6 

waters ,  on the  b a s i s  of  t h e i r  B.O.D.  conten t ,  i s  not  e a s i l y  achieved. This 

The accura te  p red ic t ion  of the  e f f e c t s  of organic  wastes on rece iv ing  

i s  due t o  the complex of factors,  chemical, phys i ca l  and b io log ica l ,  which 

a r e  involved i n  the  process  of  s e l f - p u r i f i c a t i o n .  A v a r i e t y  of mathematical 

modelling procedures have been developed over the  yea r s  t o  dea l  with t h i s  

s i t u a t i o n  p a r t i c u l a r l y  i n  r e spec t  of e f f e c t s  on t h e  d isso lved  oxygen regime. 

The e a r l i e s t  e f f o r t s  i n  t h i s  d i r e c t i o n  w e r e  those of S t r e e t e r  and Phelps who 

developed a mathematical model f o r  d i sso lved  oxygen p red ic t ion  i n  t h e  Ohio 

River i n  the  U S ;  t h i s  model i s  the  b a s i s  f o r  most of t h e  more r ecen t ly  

developed procedures. The mathematical modelling approach i s  p a r t i c u l a r l y  

use fu l  where the re  i s  a number of  l a r g e  waste discharges and w a t e r  abs t rac-  

t i o n s  concentrated along r e l a t i v e l y  s h o r t  s t r e t c h e s  of  a r i v e r  and where, 

t he re fo re ,  t he  f u l l  e x t e n t  o f  t h e  a s s i m i l a t i v e  capac i ty  may be requi red  t o  

e f f e c t  t he  necessary c o n t r o l s .  However, i n  t he  case of r i v e r s  rece iv ing  

r e l a t i v e l y  s m a l l  waste discharges a t  loca t ions  w e l l  separa ted ,  as i s  the  

case  on most I r i s h  r i v e r s ,  t h e  advantage of the  modelling approach i s -  

probably marginal. In  these  cases  a simple m a s s  balance approach to  the  

c a l c u l a t i o n  o f -  a s s i h i l a t i v e  capac i ty  seems s u f f i c i e n t ,  i . e .  t o  t r e a t  B.O.D. 

as a conservat ive parameter so t h a t  only d i l u t i o n  need be taken i n t o  account. 

There i s  the  f u r t h e r  cons idera t ion  t h a t  it i s  des i r ab le  t o  maintain B.O.D.  

concentrat ions a t  r e l a t i v e l y  l o w  l e v e l s  i n  rece iv ing  waters i n  order  t o  

p r o t e c t  both the  n a t u r a l  ecosystem and t h e  q u a l i t y  f o r  uses such as a 

source of pub l i c  w a t e r  supply.  Therefore,  it may n o t  be advisable  t o  take 

advantage of the capaci ty  of w e l l  ae ra t ed  streams and rivers t o  maintain 

s a t i s f a c t o r y  dissolved oxygen l e v e l s  i n  the  presence of r e l a t i v e l y  high 

B.O.D. concentrat ions.  

6 .7  Two f a c t o r s  only a r e  considered,  t he re fo re ,  i n  t h e  ca l cu la t ion  of 

the  a s s imi l a t ive  capaci ty  i n  t h e  p re sen t  context ;  t hese  are the  m a x i m u m  

permissible  concentrat ion of B.O.D. and t h e  r i v e r  f l o w ,  the  product of 

these  being a waste load. 

khe cons idera t ions  discussed i n  the  foregoing chapter  and i n  Volume 4 suggest  

In  the  case of the  Shannon r i v e r  and i t s  t r i b u t a r i e s  

t h a t  the  upper l i m i t  f o r  B.O.D. should be 5 mg/L (95 p e r c e n t i l e  limit).However, 

it i s  considered des i r ab le ,  f o r  t he  purpose of c a l c u l a t i n g  waste a s s imi l a t ion  
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capac i ty ,  t h a t  t h i s  shQuld be reduced t o  4 m g / l  i n  oxdex t o  l e s sen \ , t he  

p o s s i b i l i t y  of ca r ry  Oyer o f  wastes between loca t ions  qnd q consequent 

increase  i n  background B.O.D. concent ra t ion  a t  t he  downstrew loca t ion .  

I d e a l l y  this maximum l i m i t  on B.O.D. concent ra t ions  should be adhered t o  

under all flow condi t ions .  To a c t  on this b a s i s  howeyer, p a r t i c u l a r l y  i n  

the  case of small  r i v e r s  feeding Lough Derg, would severely l i m i t  t he  

amount of waste which could be discharged a t  d i f f e r e n t  loca t ions ;  

cases  such a r e s t r i c t i o n  would be completely imprac t i ca l .  The genera l  

p r a c t i c e ,  which i s  followed he re ,  i s  t o  adopt the 95 pe rcen t i l e  flow a s  

i n  these  

the lowest i n  which the B.O.D. l i m i t  should be met. This i s  a r e l a t i v e l y  

l o w  flow and represents  a reasonable  compromise f o r  management purposes.  

6.8 I n  t he  case of the  main Shannon ‘River where the  flow i s  con t ro l l ed  

f o r  hydro-e lec t r ic  power genera t ion  the flow c r i t e r i a  which might be adopted 

f o r  p o l l u t i o n  abatement purposes r equ i r e s  a d i f f e r e n t  approach t o  t h a t  which 

i s  used f o r  uncontrol led n a t u r a l  channels.  The Shannon r i v e r  a s  i t  e n t e r s  

Lough Derg i s  a la rge  r i v e r  even a t  very l o w  flows and provides many 

d i l u t i o n s  t o  the  r e l a t i v e l y  small  volumes of wastes discharged t o  it. 

Because of t h i s  and a l s o  because of i t s  importance a s  a salmonid r i v e r  

it i s  considered acceptable  t o  adopt a flow i n  the  order  of the est-imated 

dry  weather flow as  t h e  appropr ia te  flow c r i t e r i o n  which might be adopted 

f o r  pol lut5on abatement purposes.  Downstream of Lough Derg a t  Par teen  

W e i r ,  t he  ESB i s  obl iged t o  discharge a m i n i m u m  flow of 10 m 3 / s  compensa- 

t i o n  flow down the  o l d  r i v e r  channel and it i s  only i n  emergency s i t u a t i o n s  

t h a t  flows i n  t he  o l d  r i v e r  channel were l e s s  than t h i s .  I n  these  

circumstances,  t h e r e f o r e ,  it i s  considered reasonable t o  adopt t h i s  

compensation flow a s  the  flow c r i t e r i o n  which should be adopted i n  t h e  

lower Shannon f o r  p o l l u t i o n  abatement purposes downstream of Parteen  Weir. 

The flow i n  t h i s  channel is augmented by the  th ree  t r i b u t a r i e s  - Kilrnastulla,  

Mulkear and the Groody a l l  of which e n t e r  the  l e f t  bank of the  channel 

upstream of Limerick. 

augmented should be taken a s  t h e  95 p e r c e n t i l e  f l o w  i n  these t r i b u t a r y  

streams which i s  the  flow c r i t e r i o n  adopted f o r  p o l l u t i o n  abatement purposes 

i n  all t r i b u t a r i e s  streams of t h e  lower Shannon r i v e r .  

The amount of which the  compensation flow i s  

6.9 The r e s t r i c t i o n  of waste a s s imi l a t ion  capac i ty  t o  the  d i l u t i o n  

ava i l ab le  a t  95 p e r c e n t i l e  flow i n  t h e  t r i b u t a r y  streams implies  t h a t  
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t he re  i s  a wide spectwum of r i y e r  condi t ions  providing g r e a t e r  d i l u t i o n s  

of  which advantage cannot be  taken.  This drawback c3n he oYercOae where 

i t  i s  f e a s i b l e  t o  s t o r e  wastes during per iods  of l o w  flow and to discharge 

them when adequate d i l u t i o n  condi t ions  a r e  ava i l ab le .  This  i s  a p r a c t i c a l  

p ropos i t ion  i n  the  case of some industr ia-1 w a s t e s  bu t  f o r  many o the r s  and f o r  

domestic was tes ,  i n  genera l ,  longterm s torage  would be impract ical  o r  else 

unacceptable on a e s t h e t i c  o r  pub l i c  h e a l t h  grounds. A f u r t h e r  s t r a t e g y  t o  

overcome the  drawback of l imi t ed  waste a s s imi l a t ion  capac i ty  i s  augmentation 

c y f  l o w  f l o w  from in- r iver  o r  r e s e r v o i r  s to rage  or  from groundwaters. This  

: -3 ; j , i  n o t  be a p r a c t i c a l  p ropos i t ion  i n  seme cases ,  e.g. f o r  waste discharges 

j '  >t-r-.d on the  per iphery of the  r i v e r  catchment; i n  addi t ion  the re  are 

~ . t : , ~ . ; i t A  t ' jtions of  e x t r a  c o s t s ,  the  q u a l i t y  of  t he  s to red  water and the  changes 

i n  rc-e,r-:+ion and deoxygenation cons t an t s  wi th  change i n  flow of the  r i v e r .  

6-10 I t  i s  probably less acceptab le  t h a t  the  c r i t e r i o n  for d i l u t i o n  

should be the  95 p e r c e n t i l e  flow where t o x i c  substances are concerned 

than i t  i s  f o r  organic  biodegradable wastes.  While the  ava i l ab le  da t a  

suggest t h a t  po l lu t ion  with tox ican t s  i s  n o t  a s i g n i f i c a n t  problem i n  the  

lower Shannon Catchment a t  p r e s e n t ,  it i s  opportune t o  consider  t h e  appro- 

p r i a t e  c o n t r o l s  which should be adopted f o r  wastes containing these  substances.  

The m a x i m u m  permiss ib le  concent ra t ions  of t h e  commoner tox ican t s  l i k e l y  t o  

occur i n  w a t e r  borne wastes have been given i n  Tables  5.2 and 5 .3 .  These are 

based on  the most up t o  d a t e  information and o f f e r  a reliable basis on 

which t o  determine a s s i m i l a t i v e  capac i ty .  I n  view of  the  d i r e c t  e f f e c t s  

of  t ox ican t s  on organisms and t h e  tendency of  some, such as p e s t i c i d e s ,  

t o  accumulate i n  the  environment, it s e e m s  desirable t h a t  the  t o t a l  amounts 

discharged should be kep t  t o  a minimum. Therefore it i s  proposed t h a t  

t he  permiss ib le  concent ra t ion  l i m i t s  f o r  t ox ican t s  should be adhered t o  

ac ross  the  whole flow spectrum; i n  p r a c t i c a l  terms t h i s  implies  t h a t  

t he  a s s imi l a t ion  capac i ty  for  tox ican t s  should be ca l cu la t ed  as the  product 

of the maximum permiss ib le  concent ra t ion  and t h e  Dry  Weather F l o w .  I n  

t he  case of  mixtures of t ox ican t s  (e .g .  a waste conta in ing  th ree  tox ic  

heavy metals) recent  work sugges ts  t h a t  where t h e  r e s u l t a n t  concentrat ions 

of ths i nd iv idua l  substances i n  t h e  r ece iv ing  w a t e r  are less than the  

l i m i t s  suggested a s  c r i te r ia  (E.I.F.A.C., 1980) t h e  p o s s i b i l i t y  of an 

add i t ive  e f f e c t  may be ignored. 
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R 

I 

ASSIMILATION CAPACITY AT IMPORTANT LOCATIONS ON @IYl%S 

CATCHMENT 

6.11 The waste a s s i m i l a t i o n  capac i ty  (WAC) as ou t l ined  above f o r  organic  

biodegradable wastes expressed as kilograms of R.O.D. per day a t  a number 

of key loca t ions  i n  t h e  lower Shannon has  been calculated as follows: 

THE LOWER SHANNON 

WAC = {C - } x Fg5 x 86.4 kg B.O.D./day 
max ‘back 

where C = maximum permissibl-e I3.O.D. concent ra t ion  ( 4  mg/!. f o r  
max 

salmonid w a t e r s )  

= background B .O . D. concent ra t ion  (rng/l, upstream of ‘back 
t he  discharge l o c a t i o n  

= 95 p e r c e n t i l e  flow ( m 3 / s )  F95 
86 .4  = f a c t o r  t o  conver t  WAC t o  a d a i l y  Load (kg B.O.D,/day) when 

are expressed i n  mg/l and F i s  expressed 95 and C ‘max back 
as m 3 / s  

The d e t a i l s  and r e s u l t s  of t hese  c a l c u l a t i o n s  are set o u t  i n  Table 6.1 f o r  

towns and l a r g e  v i l l a g e s  (populat ion g r e a t e r  than 400) i n  t h e  catchment. 

The c a l c u l a t i o n s  are based on an estimate of t h e  95 p e r c e n t i l e  flow which 

i s  der ived  from processed records  where ava i l ab le .  I n  a number of cases, t h e  

95 p e r c e n t i l e  flow i s  estimated from o t h e r  l oca t ions  i n  t h e  catchment which 

have s i m i l a r  catchment c h a r a c t e r i s t i c s .  While these  estimates are su f f i c i en t ly  

accurate f o r  planning purposes they  would need t o  be r e f ined  i n  t i m e  as 

add i t iona l  gauges are i n s t a l l e d  and m o r e  records  become available. The back- 

ground B.O.D. concent ra t ions  used are t h e  medians of t h e  va lues  recorded a t  

t h e  nea res t  sampling s t a t i o n  upstream of t h e  discharge a t  t h e  loca t ion  i n  

ques t ion .  I n  cases where no chemical data are a v a i l a b l e  and b i o l o g i c a l  

surveys show t h e  r iver  w a t e r  q u a l i t y  t o  be good, a background concentration 

of  2 m g / R  B.O.D. i s  assumed f o r  t h e  r i v e r  upstream of t h e  discharge poin t .  

LAKES 

6.12 I n  t h e  case of organ ic  biodegradable  wastes, which are the main 

concern i n  t h e  p r e s e n t  case, t h e  p o t e n t i a l  effect  of g r e a t e s t  importance, 

i n  respect of d ischarges  t o  l a k e s  and o t h e r  s tanding  waters, is  eutrophica- 

t i o n  and t h e  a s soc ia t ed  i n c r e a s e  i n  the growth of green p l a n t s ,  i n  

78 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:44



c 
0 

C a 

k 

0 
k-7 

aJ c 
E 
c 
H 

cn 
k 
a, 
3 
-4 
p: 

0 
E 
U) 
a, 
tJ 
k 
a c 
U 
U] 
7-4 

U 

I 

? 
-4 
3 tv w 

a 
0 
14 

a 
0 
& 

\ a 
d 
m a  a h  
\a 
b 
x 

0 0  0 0 0 0 0 0  0 0 0 0  0 0 0  
L n - G  O N m L n w L O  cn w * p r u  N N q  
L n N  w o  m c n  ul 

CO r - 4  m 
. . .  . 

4 4 

0 0  0 0 0 0 0 0  0 0 0 0  0 0 0  
0 0  0 C O T r W O r - l  0 4 w - 3  e f e f w  
4 -  p r u q p r u m r - - +  N 4 r- 
4 N  L n N  N r- 

c .  . .  . 
m 

0 0 3 0  0 0  

h l c v  p r u 4 4 4 4 v - i  .-I 4 N N  N d p r u  
a . .  

0 CO Ln m . 0 4  -3 a, m o o  . . . . . .  . . .  . .  

% %  
I n L n  O W W N O m  w m N d  d o n  

O N O  m - 4  o w o ~ w o  0 0 0 0  

0 0 0 0  O N O  0 0  ~ 0 0 0 0 0  
. .  . . . . . .  . . .  . . .  

4 -4 

h 

0 
k 
W 

B 

44 Li 
B 0 
2 

h c, 
4J 
0 
4J 
C 
-4 
4 
4 
Id a 

7 
a, a 

k 
id 
a, x 

c 

4 
4 

l a ,  c cuc 
P r l I =  
a + J o  c m u  
a l a  z u  

44 
w 
-4 
k 
k a 
U 
m 

a, c 
(d 
x 
0 
m 
-4 
k 
k 
0 
m 

4J 
k 

i a, 

z 

a, 
k 

8 
9 
U 

c 
0 
0 n 

a, 
4J 
-4 
G 
3 
Id a 
U 
4 

id 
d 
0 
0 

3 
0 
Fi 
h 

k 
a, 
G 
4J 
Id 

s” 
2 a 
a 
a, 
4J 
id 
E 
4 
4J 
m w 
c 

[r: 
aJ 
4.J 

+J 
(II 
a! 
k 
rd 
aJ 
C 

0 
c, 
w 
w 
0 

a 
a, 

=I 
0 
k 
cn 
a, 
k 

-4 
w 

2 

2 a 
\ 
b, x 
-3 
m 
0 

0 

44 
0 

n 

m 
0 

(d 
4J 
-4 
pc 
(d 
U 

k 
a, a 
ld 
bl 
c 

‘3 m 

2 
% 
% 

79 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:44



p a r t i c u l a r  t he  p l a n k t o n i c  a lgae .  The primary (B.O.D.) e f f e c t  of organic  

wastes is usua l ly  not very marked i n  such waters due t o  a suf f ic iency  of  

d i lu t ion  and t o  r a p i d  r e a e r a t i o n  rates although s i g n i f i c a n t  po l lu t ion  can 

arise i n  local ised a r e a s ,  e .g .  s m a l l ,  narrow-necked bays,  due t o  poor 

d i s p e r s a l  of waste .  

t o  have a p p r e c i a b l e  effects On Water q u a l i t y  i n  most lakes. 

s t imu la to ry  e f f e c t  of t h e s e  n u t r i e n t s  on a l g a l  growth depends n o t  only on 

the concen t r a t ions  of such substances i n  t h e  lake water b u t  a l s o  on the  

length of time ove r  which the  n u t r i e n t s  and algae remain i n  the lake  water. 

I n  very r a p i d l y  f lu shed  l a k e s  t h e r e  may no t  be any s i g n i f i c a n t  growth of 

p lanktonic  a lgae because the  water res idence t i m e  i s  too s h o r t  t o  allow 

the a lgae  t o  complete t h e i r  l i f e  cycle .  

6.13 A c c u r a t e  p r e d i c t i o n  of t he  response of a lgae i n  lakes to  n u t r i e n t  

input  is d i f f i c u l t  because of t he  many varkables  involved. 

20 yea r s  mathematical modelling has  been used and many of  t he  models 

devised have s u c c e s s f u l l y  p red ic t ed  a l g a l  growth va r i a t ion  i n  p a r t i c u l a r  

lakes .  However, t h e  genera l  app l i ca t ion  of such models i s  d i f f i c u l t  

because of  t he  n e c e s s i t y  t o  make f r e s h  measurements of the var ious model 

parameters i n  each case and o f  t h e  need f o r  computing f a c i l i t i e s  t o  

In c o n t r a s t ,  the  inpu t  of excess  n u t r i e n t s  i s  l i k e l y  

The 

Over the  l a s t  

allow quick so lu t ions .  A more s impl i f i ed  approach, which has received 

wide acceptance i n  r e c e n t  years ,  i s  t h a t  developed by Vollenweider (1971, 

1975, 1976). From e x i s t i n g  d a t a  Vollenweider w a s  able t o  show t h a t  

concent ra t ions  of phosphorus i n  lake  waters  could be p red ic t ed  from 

annual phosphorus inpu t s  ( i . e .  t h e  sum of the  loads c a r r i e d  by feeder  

streams and the d i r e c t  i n p u t s  from w a s t e  d i scharges) .  This w a s  achieved 

using a simple input-output model the  main modifying parameters of which 

are mean depth and water r e t e n t i o n  t i m e  (Vollenweider, 1975). I n  addi t ion,  

r e l a t i o n s h i p s  w e r e  also established between phosphorus inputs and lake 

concent ra t ions ,  on t h e  one hand, and a l g a l  growth, expressed as chlorophyll  

a concentrations,  on the  o t h e r  (Vollenweider, 1976).  The l a t t e r  

r e l a t i o n s h i p s  have been e s t a b l i s h e d  also by o the r ,  independent inves t iga-  

t i ons .  The main assumptions i n  Vollenweider 's  apDroach a r e  t h e  ' l i m i t i n g  

n u t r i e n t '  s t a t u s  of phosphorus (and, therecore ,  i n  cases of  a r t i f i c i a l  

- 

eut rophica t ion  the  s t imu la t ion  of a lgal  growth i s  mainly a t t r i b u t a b l e  t o  

ph0sphorus)and t h a t  l akes  opera te  as completely mixed reactors. 

f irst  of these  assumptions is  more j u s t i f i e d  than t h e  second. 

The 
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i 

6.14 Vollenweider 's  s i m p l i f i e d  modelling approach w a s  used i n  assess ing  

t h e  r e s u l t s  o f  an i n t e r n a t i o n a l  project on lake eut rophica t ion  which w a s  

undertaken between 1973 and 1978 under the auspices o f  the O.E.C.D. 

(O.E.C.D., 1982).  The model w a s  l a r g e l y  v ind ica t ed  by t h e  data generated,  

e .g .  concent ra t ions  o f  phosphorus measured i n  t h e  lakes were i n  reasonable 

agreement with those p r e d i c t e d  by t h e  model f r o m  t h e  annual phosphorus 

inpu t s .  The d a t a  w e r e  subjected to  s t a t i s t i ca l  a n a l y s i s  i n  o rde r  t o  

determine q u a n t i t a t i v e  r e l a t i o n s h i p s  between phosphorus loading,  phosphorus 

concent ra t ions  and a l g a l  growth ( d i r e c t l y  measured as chlorophyl l  - a 

concent ra t ions  o r  i n d i r e c t l y  by w a t e r  t ransparency) .  The most u se fu l  o f  

t he  r e l a t i o n s h i p s  e s t a b l i s h e d  are those  between phosphorus inpu t s  and 

annual  average and annual m a x i m u m  ch lorophyl l  a concentrat ions.  The 

r eg res s ion  equat ions  f o r  t hese  r e l a t i o n s h i p s  are a s  follows: 
- 

(a )  f o r  annual average ch lorophyl l  a concent ra t ion ,  [Cxl] - 

I-thl-1 = 0.37 {LI']. / (l+E } 0.79 
3 w 

(b) f o r  annual maximum chlorophyl l  - a concent ra t ion ,  E:l 

wherein @ia is  t h e  annual average ch lorophyl l  concentrat ion (mg m-3) 

EEj t he  annual  maximum chlorophyl l  concent ra t ion  (mg I Q - ~ ) ,  [PIj t h e  

annual  average concent ra t ion  of phosphorus i n  the  inf low !i.e. t h e  yea r ly  

i n p u t  of phosphorus d iv ided  by t h e  to ta l  w a t e r  flow) (mg  m 3 ,  and C.W 

t h e  w a t e r  r e t e n t i o n  t i m e  ( i . e .  l ake  volume d iv ided  by t h e  inflow) (y r )  . 
The t e r m  on t h e  r i g h t  hand side of t h e s e  equat ions  i s  r e f e r r e d  to  as t h e  

' f l u s h i n g  co r rec t ed '  annual  average inf low concent ra t ion  of  phosphorus. 
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6.15 

Fig.  6.1; 

r e l a t i o n s h i p  i n  each case.  

a l s o  shown i n  the  f i g u r e s  and, as may be seen,  these  are r e l a t i v e l y  w i d e .  

The regress ion  l i n e s  f o r  t h e  l a t te r  t w o  equat ions a r e  shown 

t he  log  s c a l e s  a r e  necessary t o  g ive  a s t r a i g h t - l i n e  

i n  

The 80 and 95 percent  confidence limits are 

This i s  a r e f l e c t i o n  of t h e  heterogeneous na tu re  of the  group of  lakes  

and r e s e r v o i r s  included i n  the  0.E.C.D study and on the  c h a r a c t e r i s t i c s  

of  which t h e  r e l a t i o n s h i p s  are based. I n  the  use of  t h e  f i g u r e s  it i s  

suggested (O.E.C.D., 1982) t h a t  t h e  80 pe rcen t  confidence limits provide 

a working re ference ;  thus  i f  new d a t a  p o i n t s  l i e  ou t s ide  these  limits 

they probably o r  c e r t a i n l y  r e f l e c t  non-conforming s p e c i a l  cases  o r  e l s e  

i n d i c a t e  t h a t  the  d a t a  a r e  un re l i ab le .  A f u r t h e r  drawback i n  t h e  scheme 

i s  the  use of t o t a l  phosphorus ( i . e .  a l l  forms of the  element, o rganic  

and inorganic)  as a measure of t he  n u t r i e n t  supply f o r  a lgae .  Many 

n a t u r a l l y  occurr ing forms of phosphorus (e .g  a p a t i t e s )  a r e  only spar ingly  

or no t  a t  a l l  ava i l ab le  t o  growing a lgae  because they a r e  no t  r e a d i l y  

hydrolysed t o  the  orthophosphate form. Thus the  a l g a l  growth response 

t o  u n i t  a r e a l  loadings of phosphorus from d i f f e r e n t  lake  catchments may 

vary widely; where the  phosphorus load i s  der ived  mainly from n a t u r a l  

sources  t h e  response may be r e l a t i v e l y  moderate? where, however, t he  

load is dominated by a r t i f i c i a l  sources ,  e .g .  sewage and s i m i l a r  wastes,  

\ 

i n  which phosphorus i s  p resen t  mainly a s  orthophosphate,  t he  response is 

l i k e l y  t o  be marked and t o  r e s u l t  i n  abundant growths. This ,  undoubtedly, 

i s  a major f a c t o r  inducing t h e  r e l a t i v e l y  wide confidence l i m i t s  f o r t h e s e  

s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s .  

6.16 Bearing these  r e se rva t ions  i n  mind it i s  poss ib l e  t o  make use of 

t he  0.E.C.D p r e d i c t i v e  equat ions t o  assess t h e  waste a s s imi l a t ion  capac i ty  

for a lake ;  t h i s  assumes t h a t  t h e  waste f r a c t i o n  of g r e a t e s t  i n t e r e s t  i s  

phosphorus because of its key role i n  promoting t h e  growth of algae and 

o t h e r  p l a n t s .  Before such p r e d i c t i o n s  can be made it i s  necessary t o  

consider  what l e v e l s  of  a l g a l  growth are compatible with the  U S ~ S  of a 

par t icu lar  lake.  This topic has  been d iscussed  above i n  Chapter 5. It 

w a s  concluded t h a t  t he  waters  of  t h e  Lower Shannon could be c l a s s i f i e d  

p r imar i ly  as salmonid waters and t h a t  maintenance of  water q u a l i t y  

condi t ions  appropr ia te  t o  t h i s  des igna t ion  would be a general  assurance 

of f i t n e s s  f o r  a l l  o t h e r  uses. 

i n  l a k e s  i n  the  catchment it w a s  t h e r e f o r e  concluded t h a t  t h i s  should be 

I n  regard  s p e c i f i c a l l y  t o  a l g a l  growth 
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kept  t o  a r e l a t i v e l y  l o w  level v iz  the  annual mean and maximum concentra- 

t i o n s  o f  chlorophyl l  - a 

35 mg m- 3 ,  t hese  values  f a l l i n g  i n  t h e  lower p a r t  of the  eutrophic  range 

as def ined  i n  the  0.E.C.D c l a s s i f i c a t i o n  scheme shown i n  Table 5.1. In  

order  t o  keep a l g a l  growth t o  these  l e v e l s  it w a s  proposed t h a t  t he  annual 

mean concentrat ion of t o t a l  phosphorus i n  the  lake  should no t  exceed 

50 mg m . 

should not  exceed, r e spec t ive ly ,  1 2  mg m- 3and 

- 3  

6.17  Using the  diagrams i n  Fig 6.1 or the  regress ion  equat ions,  t h e  

annual inputs  of phosphorus corresponding to  the  above chlorophyl l  values  

may be obtained. The i n p u t s  obtained a r e ,  i n  theory a t  Least, those 

which should n o t  be exceeded Af chlorophyl l  l e v e l s  a r e  t o  be maintained 

a t  o r  below the  l i m i t s  decided on i n  each case.  Where ac tua l  measurements 

of chlorophyl l  - a concent ra t ions  and phosphorus inpu t  a r e  n o t  ava i l ab le  the  

p r e d i c t i o n s  must  be made us ing  t h e  main regress ion  l i n e  i n  Fig.6.1 In  

such cases  a ' p e s s i m i s t i c '  p red ic t ion  must also be considered t h i s  

corresponding t o  the i n t e r c e p t  with the  upper 80 pe r  cent  confidence 

l i m i t .  However, i n  cases where da t a  are a v a i l a b l e  a n d  p lo t  within the  

80 p e r  cent  confidence l i m i t s ,  Jones and Lee  (1982) have suggested t h a t  

p r e d i c t i o n s  should be based on i n t e r c e p t s  with a l i n e  dxawn through t h i s  

regress ion  p o i n t  p a r a l l e l  t o  t h e  main regress ion  l i n e .  This approach 

i s  j u s t i f i e d  by observa t ions  made on the  changes i n  lakes  sub jec t  t o  phos- 

phorus input  reducti'on whfch showed t h a t  t he  regress ion  po in t s  for chlorophyll  

- a a g a i n s t  phosphorus i n p u t  a t  d i f f e r e n t  s t ages  i n  the recovery process  

tended t o  l i e  p a r a l l e l  t o  t h e  main regress ion  l i n e  i n  the  diagram. Jones 

and L e e  f u r t h e r  argued t h a t  i n  using t h e  diagram i n  t h i s  fashion the  

. confidence l i m i t s  d id  n o t  apply.  

6.18 In  the  lower Shannon catchment t h e  d a t a  requi red  t o  make an  

assessment of waste (phosphorus) a s s imi l a t ion  capac i ty ,  using t h e  O.E.C.D. 

p r e d i c t i v e  equat ions i n  t h e  manner descr ibed above, are ava i l ab le  f o r  

only one lake ,  Lough Derg. This  lake  r ep resen t s ,  however, a major 

f r a c t i o n  of the  water resources of  the  catchment. Information on 

phosphorus inpu t s  t o  and chlorophyl l  - a 

a v a i l a b l e  from the  i n v e s t i g a t i o n s  c a r r i e d  out  by A . F . F .  i n  the  per iod  

1976 - 78 (Bowman, 1985). The appropr ia te  data f r o m  t h i s  study (using 

averages of  the  t h r e e  yea r s )  have been p l o t t e d  i n  the  diagram, Fig.6.2., 

concent ra t ions  i n  Lough Derg are 

8 3  
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1 I I I  I l l l l  I 1 I I I l l l l  I I I I 1  
10 

Fig.  6.1 Regressions of annual average,  k g 4  , and 
annual a concent ra t ion  on 

inf low 
concent ra t ion  of  t o t a l  phosphorus (O.E.C.D., 1982).  
Broken l i n e s  i n d i c a t e  t h e  80 p e r  cen t  confidence l i m i t s .  
See t e x t  f o r  r eg res s ion  equat ions .  
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Fig.  6.2 Regression l i n e  (11 ,  with 80 p e r  c e n t  confidence l i m i t s  (21, of 
t h e  annual average ch lorophyl l  a concent ra t ion ,  Egg, on the  
f lu sh ing  co r rec t ed  annual  ave ra t e  inf low concent ra t ion  of t o t a l  
phosphorus based on the  O . E . C . D .  equat ion given i n  t h e  t e x t .  
Regression p o i n t s  are  shown €or t h e  d a t a  sets for  Lough Derg 
(1976 - 1978) (D) , Lough Ennel l  1984 ( E ) ,  Lough Key 1976 (K) 
and Lough Muckno 1978 (MI. The i n t e r c e p t s  of l i n e s  drawn 
through these  p o i n t s ,  p a r a l l e l  t o  the  main r eg res s ion  l i n e ,  
with the  l i n e  r ep resen t ing  a value of 12  mg m-3 f o r  annual 
average ch lorophyl l  a concen t r a t ion  are a l s o  shown ( D ' , E ' ,  K', MI). 
The corresponding va iues  f o r  t he  f lush ing  co r rec t ed  annual 
average inf low concent ra t ions  of t o t a l  phosphorus ( ind ica t ed  by 
arrows) are given i n  Table6.2together  with t h e  t o t a l  i n p u t s  
represented  by t h e s e  concent ra t ions .  See t e x t  f o r  f u r t h e r  
explana t ion .  
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which shows t h e  0.E.C.D r e l a t i o n s h i p  between t h e  annual average 

ch lorophyl l  5 concentrat ion and t h e  ' f l u s h i n g  corrected' annual average 

inf low concentrat ion of t o t a l  phosphorus. Also shown are regress ion  

p o i n t s  f o r  three other  l a k e s ,  Loughs Ennel l ,  K e y  and Muckno s tud ied  by 

A.F.F. i n  r e c e n t  years .  

wi th in  t h e  80 per cen t  confidence l i m i t s  and may be regarded, t h e r e f o r e ,  

as provid ing  a reasonable  working r e fe rence .  

suggest ion o f  Jones and Lee ,  l i n e s  have been drawn through these  p o i n t s  

para l le l  t o  t h b  main r eg res s ion  l i n e  t o  i n t e r c 6 p t  with t h e  l i n e  represent -  

i n g  an annual average ch lorophyl l  - a 

t h e  two guide l ine  l i m i t s  recommended i n  Chapter 5 f o r  t h i s  parameter i n  

salmonid waters. Vertical l i n e s  have been dropped from these  i n t e r c e p t s  

t o  g ive  t h e  corresponding va lues  €or t h e  f lu sh ing  co r rec t ed  inflow 

concent ra t ion  of phosphorus. 

I n  a l l  f o u r  cases t h e  regress ion  p o i n t s  p lo t  

I n  l i n e  with t h e  above 

- 
concent ra t ion  of 1 2  mg m 3, one o f  

6-19 The values  obta ined  are se t  o u t  i n  Table  6 . 2  t oge the r  w i t h  t h e  

equ iva len t  annual i npu t s .  

Owe1 i n  the T a b l e .  Since an estimate of t o t a l  phosphorus input  is  no t  

a v a i l a b l e ,  a s p e c i f i c  r eg res s ion  p o i n t  €or t h i s  lake  cannot be p l o t t e d  

Predicted va lues  are a l s o  shown f o r  Lough 

on Fig,. 6.2 and the  p r e d i c t i o n  i s  obta ined  from the  i n t e r c e p t  w i t h  the 

main r eg res s ion  l i n e .  In t h i s  case, therefore, a 'pessimistic '  

p r e d i c t i o n  must be considered ( i n t e r c e p t  wi th  the  upper 80 pe r  cen t  

confidence l i m i t ) .  This i n t e r c e p t  i n d i c a t e s  a value of 30 mg m for  

the f lu sh ing  cor rec ted  inf low concent ra t ion  of phosphorus or  

1.5 tonnes P f o r  t h e  annual i npu t .  T h i s  c o n t r a s t s  w i t h  va lues  of 

- 3  

- 3  81 mg m and 4 .1  tonnes i n d i c a t e d  by t h e  i n t e r c e p t  w i t h  t h e  main 

regress ion  l ine .  

6.20 Of t h e  f i v e  l a k e s  deal t  w i t h  i n  Table  6 . 2  only one, Lough .Muckno 

had an annual  chlorophyl l  5 concent ra t ion  greater than 12 mg m 
-3 . The 

p r e d i c t i o n s  i n d i c a t e  t h a t  the i n p u t  of 7 .1  tonnes es t imated  for th i s  lake  

i n  1978 would have t o  be reduced t o  5.4 tonnes to  b r i n g  the  average 

chlorophyl l  5 concent ra t ion  down t o  12 mg m 

t h e  p r e d i c t i o n s  i n d i c a t e  t h a t  s u b s t a n t i a l  i nc reases  o f  phosphorus loadings 

would be requi red  t o  i n c r e a s e  t h e  annual  average chlorophyl l  - a concentra- 
-- 3 

t i o n  t o  12 mg m . 

- '. I n  the  o the r  four  cases 

H o w e v e r ,  t h e s e  p r e d i c t i o n s  must be treated with 
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caut ion as the  t o l e r a b l e  inc reases  of phosphorus inpu t  i nd ica t ed  a r e  l i k e l y  

t o  be v a l i d  only i f  such inc reases  arise from the  s a m e  type o r  types of 

sources  as give rise t o  the  p re sen t  loadings.  I n  a l l  f i v e  lakes,  

p a r t i c u l a r l y  i n  Loughs:I?mg and Key, t h e  bulk of t h e  phosphorus a r i s e s  

from n a t u r a l  sources;  because of  t he  r e l a t i v e l y  low b i o a v a i l a b i l i t y  of 

such phosphorus the  p re sen t  i npu t s  t o  these  lakes  would have a much 

smaller  e f f e c t  on a l g a l  growth than would a r i s e  i f  they were a t t r i b u t a b l e  

t o  a r t i f i c i a l  sources  such as sewage t reatment  plants. Thus, the  

a s s imi l a t ion  c a p a c i t i e s  f o r  phosphorus ind ica t ed  i n  Table  6.2 f o r  t he  

f i v e  l akes  i n  ques t ion  a r e  l i k e l y  t o  be very much overestimated i f  only 

a r t i f i c i a l  i npu t s  a r e  being considered. A f u r t h e r  p o i n t  t o  be noted is 

t h a t  i f  t he  hydro logica l  condi t ions  change s u b s t a n t i a l l y ,  thereby leading 

t o  an increase  o r  decrease of r e t en t ion  time and inflow, the  na ture  of 

the  r e l a t i o n s h i p  between phosphorus input  and a l g a l  growth may no t  

the  same a s  t h a t  ope ra t ing  under the  previous hydrological  regime. 

6.21 Thus the  usefu lness  f o r  management purposes of  t h e  value of  

tonnes o f  phosphorus p e r  annum a s  a guide l ine  l i m i t  t o  con t ro l l i ng  

a l g a l  growth i n  Lough Derg is  l imi ted .  However, s o m e  improvement of  the  

pos i t i on  i s  p o s s i b l e  i f  t h e  r e l a t i v e  b i o a v a i l a b i l i t i e s  of phosphorus 

from n a t u r a l  and a r t i f i c i a l  sources  are considered. Recent research 

(e.g.  St-evens and S t e w a r t ,  1982; Lee e t  a l ,  1980; P e t e r s ,  1981; 

Cowen e t  a l ,  1978) has  shown that the  bulk of  phosphorus from n a t u r a l  

sources  i s  n o t  a v a i l a b l e  for p l a n t  growth due mainly t o  i t s  being he ld  

i n  r e f r a c t o r y  complexes of an organic  o r  inorganic  na ture .  Bioavai lable  

f r a c t i o n s  f o r  t h i s  type o f  phosphorus have been shown t o  vary from l e s s  

than 20  per cen t  t o  about 40 p e r  cent .  

i n  wastes such as sewage t reatment  p l a n t  e f f l u e n t  and the  run-off from 

a g r i c u l t u r a l  wastes such as manure s l u r r i e s  is l i k e l y  t o  be fully a v a i l -  

ab l e  t o  growing p l a n t s .  This  i s  due t o  the  n u t r i e n t  being present  i n  

I 

-- 
-- 

In  c o n t r a s t ,  t he  phosphorus 

remain 

397 

such wastes as the  mineral ised phosphate o r  as compounds r e a d i l y  

hydrolysed to  the  f r e e  phosphate; t h i s  i s  t he  form i n  which the  

n u t r i e n t  i s  taken up by the  growing p l an t s .  

value of  10 per cen t  as t h e  b ioava i l ab le  f r a c t i o n  of  phosphorus from 

n a t u r a l  sources ,  it would seem advisable  t h a t  a r t i f i c i a l  inputs  of 

phosphorus should be weighted by a fac to?  o f  10 before  adding them t o  

the  n a t u r a l  sources  t o  ob ta in  t h e  t o t a l  i n p u t .  

Thus, t ak ing  a conservative 
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6.22 ou t  above t h a t  t he  bulk o f  t h e  phosphorus inpu t  

t o  Lough Derg i s  l i k e l y  t o  be of n a t u r a l  o r i g i n  and t h a t  t h e  increased 

load p red ic t ed  by the  0.E.C.D equat ion necessary t o  inc rease  the  annual 

average chlorophyl l  concent ra t ion  t o  12 mg m must be i n t e r p r e t e d  a s  
&omin9 from s i m i l a r  sources .  Thus, a cons idera t ion  of the re lat ive 

b i o a v a i l a b i l i t i e s  of n a t u r a l  and a r t i f i c i a l  phosphorus i n p u t s  discussed 

i n  the  preceding paragraph sugges ts  t h a t  the  p red ic t ed  increase  of 

phosphorus input  t o  Lough Derg corresponding t o  an increase of average 

chlorophyl l  concent ra t ions  t o  12 mg m- (397 - 204 = 193 tonnes P I  see 

T a b l e  6 . 2 )  would have t o  be reduced by a f a c t o r  of 10 i f  the increase  

w e r e  t o  be brought about by a r t i f i c i a l  scurces. 

I t  was poin ted  

- 3  

6.23 This approach sugges ts ,  t he re fo re ,  t h a t  the a s s imi l a t ion  capaci ty  

f o r  waste-derived phosphorus i n  Lough Derg should be taken t o  be of the  

order  of 20 tonnes. Assuming a p e r  capita value of  2 .5  g P p e r  day i n  

domestic sewage and no removal of phosphorus i n  convent ional  t reatment  

t h i s  i npu t  i s  equiva len t  t o  t h e  w a s t e  from a populat ion of some 21,000 

persons.  However, i t  must be remembered t h a t  t h i s  e x t r a  load i s  l i k e l y  
- 3  

t o  increase  t h e  annual average chlorophyl l  concentrat ion t o  12 mg m ; 

t h i s  compares with a value of around 7 mg m recorded i n  1976 - 78 so 

t h a t  the  inc rease  of a l g a l  growth would be appreciable .  I f  it w a s - f e l t  

d e s i r a b l e  t o  maintain a l g a l  growth a t  t h e  more moderate l e v e l  represented 

by e.g., an annual average ch lorophyl l  concentrat ion o f  9 mg m , use of 

Fig. 6 . 2  shows t h a t  t h e  corresponding phosphorus inpu t  would be of  t he  

order  of 280 tonnes. This would imply an incxease of about 80 tonnes 

over t h e  average load f o r  1976 - 78 and, on the  b a s i s  discussed above, 

-3 
, .  

- 3  

would be equiva len t  t o  an a d d i t i o n  of 8 tonnes of waste-derived phosphorus. 

6.24 Two q u a l i f i c a t i o n s  must be added a t  t h i s  p o i n t .  F i r s t l y ,  as 

poin ted  o u t  i n  Chapter 3 ,  concent ra t ions  o f  chlorophyl l  a 

Lough Derg i n  the  summer-autumn pe r iod  of  1982 and 1984 were appreciably 

h igher  than those measured i n  t h e  main survey of 1976~78.  These later 

concent ra t ions ,  i f  taken as t h e  annual maxima, would i n d i c a t e  a c leaxly  

eu t rophic  s t a t u s  f o r  t he  l a k e  according t o  the  values given f o r  annual 

m a x i m u m  chlorophyl l  a concent ra t ions  i n  t h e  0.E.C.D c l a s s i f i c a t i o n  scheme 

measured i n  - 

- 
se t  o u t  i n  T a b l e  5.1. The representa t iveness  of the r e l a t i v e l y  high 

ch lorophyl l  l e v e l s  measured i n  1982 and 1984 remain t o  be es t ab l i shed  as 
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t he re  i s  a p o s s i b i l i t y  t h a t  they  were due t o  unusual c l ima t i c  or 

hydrological  condi t ions.  However, they suggest t h a t  t h e  phosphorus inpu t /  

a l g a l  growth r e l a t i o n s h i p  e s t a b l i s h e d  o n  t he  b a s i s  of the  1976 -78 inves t iga-  

t i o n  d a t a  should be t r e a t e d  as t e n t a t i v e .  Secondly, the  proposal t h a t  t h e  

a s s imi l a t ion  capac i ty  f o r  waste-derived phosphorus i n  Lough Derg should be 

taken a s  20 tonnes has imp l i ca t ions  f o r  the  recommended guide l ine  l i m i t  of 
-3  50 mg m f o r  the  annual average concent ra t ion  of t o t a l  phosphorus i n  t h e  

l a k e  ( see  paragraph 5.28) .  This  l i m i t  was based on a d i r e c t  c o r r e l a t i o n  

with t h e  recommended chlorophyl l  - a concentrat ion l i m i t s  using the  0.E.C.D 

es t ab l i shed  r e l a t ionsh ips  between these  parameters. However t h i s  does not 

take  account of t he  f a c t  t h a t  any added phosphorus which r a i s e s  the  present  

concent ra t ion  l e v e l s  is l i k e l y  t o  be more b ioavai lab le  than t h a t  accounting 

f o r  t he  bulk of the  l a t t e r  concent ra t ions .  It  is  necessary the re fo re  t h a t  
-3  t h e  recommended l i m i t  of 50 mg m f o r  t o t a l  phosphorus be kept under c lose  

review and t h a t  f u r t h e r  i n v e s t i g a t i o n s  be c a r r i e d  out  t o  enable the  

des igna t ion  of a more r e a l i s t i c  l i m i t .  

6 .25  

p r e s e n t l y  ava i l ab le  f o r  a s ses s ing  t h e  impact of phosphorus inputs 'on  

freshwater  lakes  they can be regarded only as g iv ing  a genera l  guidel ine.  

It is  des i r ab le  t h a t  each lake  should be considered i n  i t s  own context ,  

v i z .  with respec t  t o  i t s  uses ,  s u s c e p t i b i l i t y  t o  eu t rophica t ion  and 

t h e  na tu re  of  t he  waste sources l i k e l y  t o  a f f e c t  i t s  water q u a l i t y .  

Information of t h i s  na tu re ,  inc luding  hydrological  a spec t s ,  needs t o  be 

obtained f o r  a l l  of t h e  l a k e s  i n  the  Lower Shannon catchment so t h a t  

a t e n t a t i v e  assessment of  t h e i r  s u s c e p t i b i l i t y  t o  waste inpu t s ,  

p a r t i c u l a r l y  phosphorus, can be m a d e .  However, as an in t e r im  measure 

and fol lowing on from the  arguments made above, it might be suggested 

t h a t  waste-derived phosphorus i n p u t s  t o  these  o t h e r  lakes be r e s t r i c t e d  

t o  10 - 20 pe r  cen t  o f  t he  n a t u r a l  input .  The la t te r  may be derived from 

t h e  catchment a rea  assuming t h a t  t he  n a t u r a l  ' expor t '  0' phosphorus i s  of 

t h e  o rde r  of 25 mg m p e r  annum. This value i s  f a i r l y  typical o f  

unpol luted lake catchments i nves t iga t ed  i n  de t a i l  i n  r ecen t  years  (e.  g 

see Bowman, 1985, p .71) .  I n  c a l c u l a t i n g  acceptable  phosphorus inputs  

While the  0.E.C-D. equat ions  a r e  the  only r e a d i l y  used means 

-2 

i n  t h i s  manner both p o i n t  and non-point sources  of waste must be 

considered. 

I 
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CHAPTER SEVEN 

WASTE LOADS AND WATER AEGTRACTIONS 

INTRODUCTION 

7.1 The v a s t  major i ty  of t h e  waste loads discharged t o  the  Lower 

Shannon r i v e r ,  i t s  t r i b u t a r i e s  and the  feeder  streams t o  Lough Derg are 

o rgan ic  i n  nature .  These waste loads  arise from two main sources;  

f i r s t l y ,  domestic wastes which are discharged t o  the  r i v e r  system from 

l o c a l  au tho r i ty  sewerage schemes, and secondly, waste loads which arise 

f r o m  e s t ab l i shed  indus t ry  i n  t h e  area which i n  t h i s  case i s  taken t o  

inc lude  non-manufacturing a c t i v i t i e s  such a s  m i l k  c o l l e c t i n g  s t a t i o n s ,  and 

ca t t le  m a r t s .  

owned t reatment  p l a n t s  from which they d ischarge  d i r e c t l y  t o  sur face  w a t e r s ;  

o t h e r s  discharge t h e i r  wastewater, un t rea ted ,  d i r e c t l y  t o  sur face  water 

cour ses ,  o r  spread them on land,  while o t h e r s  discharge t h e i r  wastewater 

t r e a t e d  or untreated t o  l o c a l  a u t h o r i t y  o r  i n d u s t r i a l  e s t a t e  sewers. 

Some of the  i n d u s t r i a l  wastewaters are t r e a t e d  i n  company 

7.2 

d i f f u s e  sources  such as the  run-off f r o m  a g r i c u l t u r a l  land and the-run-off 

f r o m  b u i l t  up urban and i n d u s t r i a l  areas, b u t  no attempt i s  made i n  t h i s  

chap te r  t o  quant i fy  t h e  magnitude of the  wastes en te r ing  the  r i v e r  i n  t h i s  

w a y .  In  t h e  contex t  of the water  q u a l i t y  management p lan ,  conservat ive 

w a s t e s ,  as d i s t i n c t  f r o m  t he  o rgan ic  wastes r e f e r r e d  t o  above, w i l l  be 

dealt  with on an ind iv idua l  basis where they arise, having regard t o  t h e  

w a t e r  q u a l i t y  c r i t e r i a  r e l a t i n g  t o  the  c o n s t i t u e n t s  of the  waste and the  

Some add i t iona l  wastes e n t e r  the  r i v e r  system from non-point o r  

l o w  f l o w  i n  the  r i v e r  a t  t h e  p a r t i c u l a r  discharge poin t .  

ESTIMATED EXISTING WASTE LOADS 

7.3 Spec i f i c  d e t a i l s  of e x i s t i n g  domestic and i n d u s t r i a l  wastewater 

d i scharges  i n  the  L o w e r  Shannon are given i n  Volume 3 - 'Abstract ions and 

Discharges'. E s t i m a t e s  of domestic waste loads generated and discharged 

w e r e  made using da ta  submit ted by t h e  l o c a l  a u t h o r i t i e s .  The es t imates  of  

t he  generated domestic waste load were made using a load f a c t o r  o f  

0.054 kg BOD/head/day t o  the popula t ion  con t r ibu t ing  t o  the  scheme, and 

the  discharged w a s t e  load w a s  es t imated  i n  most cases  based on information 

suppl ied  by the  l o c a l  a u t h o r i t i e s  on e f f l u e n t  B.O.D. concentrat ions.  I n  

the  absence o f  t h i s  information t h e  discharged waste loads were est imated 
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on t h e  basis of t h e  l e v e l  of t r ea tmen t  provided, dhere primary t reatment  

i s  provided a reduct ion of  40% i n  the generated waste load w a s  assumed 

and where secondary t r ea tmen t  i s  provided a reduction of 85% of t h e  

generated waste load  w a s  assumed. 

7.4 I n d u s t r i a l  waste loads were es t imated  a lso on the  basis o f  

information suppl ied by the  local a u t h o r i t i e s  having regard  t o  e f f l u e n t  

d i scharge  condi t ions  l a i d  down i n  l i c e n c e s  i s sued  under t h e  Local 

Government (Water Po l lu t ion )  A c t  1977. I n  cases where licences w e r e  no t  

i s s u e d ,  i n d u s t r i a l  waste loads  w e r e  es t imated  from l i t e r a t u r e  da ta  

a v a i l a b l e  f o r  t h e  indus t ry  type and t h e  i n t e n s i t y  o f  production i n  each 

case. D a t a  w a s  a l s o  a v a i l a b l e  a t  An Foras  Forbartha from e f f l u e n t  surveys 

c a r r i e d  o u t  by the  I n s t i t u t e  o f  I n d u s t r i a l  Research and Standards i n  t h e  

ope ra t ion  o f  the  j o i n t  A.F.F/I.I.R.S i n d u s t r i a l  e f f l u e n t  advisory se rv ice  

provided t o  the  I n d u s t r i a l  Development Authori ty .  

7 .5  For ease of re ference  t h e  es t imated  generated and discharged waste 

loads a t  t h e  var ious populat ion centres i n  t h e  Lower Shannon have been 

summarised and set  o u t  i n  Table 7.1. I t  i s  c l e a r  from t h e  table t h a t  a t  

a l l  b u t  one loca t ion  - B a l l i n a  - s o m e  reduct ion i n  t h e  t o t a l  generated w a s t e  

load i s  achieved before  t h e  w a s t e w a t e r  i s  discharged. The totaL w a s t e  load 

generated a t  populat ion c e n t r e s  i n  t h e  catchment i s  4117 kg B.O.D/day and 

t h e  t o t a l  load discharged i s  estimated t o  be 830 kg B.O.D./day; t h i s  

r e p r e s e n t s  an o v e r a l l  reduct ion  of 80% i n  t h e  t o t a l  w a s t e  load generated. 

Overall  i n  t h e  area, t h e  r a t io  of t h e  domestic t o  t h e  i n d u s t r i a l  generated 

w a s t e  loads is  1 : 1.3.;  however, t ak ing  t h e  1-ocations i n  t he  area having a 

popula t ion  equiva len t  of  1000 persons o r  more (Total  load generated > 54 kg 

B.O.D./day) t h i s  r a t io  i s  increased  t o  1 : 1.5 

ESTIMATED FUTURE WASTE LOADS 

7.6 In  t h e  f i f t e e n  yea r  pe r iod  between 1966 and 1981 the  populat ion of 

t h e  Lower Shannon increased  by 19% and t h i s  t r e n d  i s  expected t o  continue. 

With continued populat ion growth-and f u t u r e  i n d u s t r i a l  development the  

maghitude of  t h e  w a s t e  l o a d s  generated w i l l  also continue t o  increase .  The 

popula t ion  of  t h e  catchment i s  p ro jec t ed  t o  increase  t o  about 100,000 

persons by 2006 A.D.  and t h i s  w i l l  r e s u l t  i n  an increase  i n  t h e  

magnitude of the  domestic w a s t e  load  generated.  I n  re la tkon  t o  the  

f u t u r e  generated domestic w a s t e  l oad ,  it must be borne i n  mind t h a t  
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TABLE 7.1 

Estimated Waste Loads Generated and Discharged a t  Population Centres - 

i n  t h e  Lower Shannon 

PopulatLon 
Centre 

Borrisokane 

Clogh j ordan 

Moneygall 

Toomevara 

Nenagh 

Portroe 

Juckaun 

a a l l i n a  

Si lvermine s 

Vewport 

zappawhi t e  

loon 

Zappamore 

Jaher con li sh  

’allas Green 

lola 

loroe 

:as t l e  conne 1 1 

l a s t l e t r o  y 

’ortumna 

Joodf ord  

;i 1 limor 

:i llaloe 

hi t e g a t e  

Shannon Banks 

Parteen 

S c a r r i f f  . 

Waste Load Generated 

(kg BODiday) 

Domestic 

62 

26 

17 

24 

600 

22 

19 

28 

12 

38 

22 

36 

60 

48 

9 

30 

2 3  

‘ 84 

330 

49 

14 

11 

65 

11 

56 

20 

74 

I n d u s t r i a l  Total  

128 

26 

17 

32 

2600 

22 

’ 19 

30 

20 

78 

22 

36 

07 

48 

9 

3Q 

2 3  

84 

350 

55 

14 

23 

65 

13 

56 

49 

113 

Waste Load Discharged 

(kg BOD/day) 

Domestic 

1 

1 

2 

1 

32 I 

1 

1 

28 

2 

1 

9 

4 

8 

7 

2 

2 

0.4 

40 

100 

19 

5 

4 

40 

1 

43 

12 

70 

Tota l  

2 

1 

2 

9 

75 

1 

1 

30 

10 

41  

9 

4 

35 

7 

2 

2 

0.4 

40 

100 

21  

5 

16 

40 

3 

43 

41  

109 

9 3  - 
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l i v i n g  standards and personal hygiene practices are improving and t h i s  

t r end  w i l l  cont inue t o  develop. 

s i n k  d i s p o s a l  u n i t s ,  washing machines, dishwashers and s imi la r  domestic 

The inc reas ing  and more frequent  use of 

appl iances  w i l l  mean t h a t  t h e  u n i t  domestic organic  waste load w i l l  

increase. For planning purposes,  i n  e s t ima t ing  the  f u t u r e  generated 

domestic load,  it i s  assumed t h a t  t h e  u n i t  B.O.D. Load w i l l  increase 

from 0.054 t o  0.07 kg B.O.D/person/day by the  beginning of t h e  next  

century.  

7 .7  

s u s t a i n  the  p ro jec t ed  inc rease  i n  populat ion i n  t h e  catchment. 

d i f f i c u l t  t o  a n t i c i p a t e  what type o f  i ndus t ry  might bo e s t a b l i s h e d  i n  t h e  

catchment i n  the f u t u r e  o r  a t  what l o c a t i o n s  i n  the  catchment such new 

indus t ry  might be e s t ab l i shed .  

t he  Plan it  i s  assumed t h a t  new i n d u s t r i e s  would be attracted t o  t h e  l a r g e r  

popula t ion  c e n t r e s  i n  t h e  catchment or t o  loca t ions  where an e x i s t i n g  

i n d u s t r i a l  t r a d i t i o n  e x i s t s .  On the  basis of t h i s ,  ,'€able 7.2 s e t s  out  the 

estimated f u t u r e  (2006) w a s t e  l oads  a t  the  main populat ion cen t r e s  i n  t he  

catchinent. The f u t u r e  generated w a s t e  loads  are estimated on the  basis of 

a u n i t  domestic waste load  f a c t o r  of 0.07 kg B.O.D./person/day, and- the  

p r o j e c t e d  inc rease  i n  t h e  i n d u s t r i a l  load  i s  ca l cu la t ed  on t h e  b a s i s  of t he  

domestic t o  i n d u s t r i a l  w a s t e  load r a t io  of 1 : 1.5 a s  a l ready  e s t ab l i shed  

f o r  t h e  l a r g e r  popula t ion  c e n t r e s ,  appl ied  t o  t h e  pro jec ted  increase  i n  

populat ion.  

Continued i n d u s t r i a l  development and expansion w i l l  be necessary t o  

I t  i s  

For planning purposes i n  the  context  of 

EXISTING WATER ABSTRACTIONS 

7.8 A t o t a l  of 86,000 m3/day o f  w a t e r  is abstracted from sur face  and 

groundwaters i n  t h e  catchment and 80% of t h i s  water i s  abs t r ac t ed  from 

su r face  w a t e r s .  The main w a t e r  abstractors are "Public Bodies" who a b s t r a c t  

about 53,000 m3 /day, and of t h i s  , 37,000 m3 /day i s  exported ac ross  the  

catchment boundary t o  serve  L i m e r i c k  c i t y .  Indus t ry  and o t h e r s  a b s t r a c t  

33,000 m3/day i n  t h e  catchment. 

of 26,000 m3/day which i s  taken by t h e  E.S.B. €or t h e  f i s h  hatchery a t  

B i r d h i l l ,  t he  remaining 7,000 m3/day i s  used f o r  normal i n d u s t r i a l  purposes 

i n  t h e  catchment. 

Included i n  t h i s  f i g u r e  i s  an a b s t r a c t i o n  
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CIlAPTER EIGHT 

EFFLeUENT TREATMENT CONS IDERATIONS 

INTRODUCTION 

8.1 I n  t h e  foregoing chap te r s  estimates have been made of the  waste 

a s s i m i l a t i o n  capac i ty  of r ece iv ing  waters i n  t h e  Lower Shannon toge ther  

wi th  estimates of the e x i s t i n g  waste loads  discharged t o  these  waters, 

and t h e  p ro jec t ed  f u t u r e  waste loads  l i k e l y  t o  be discharged as a r e s u l t  

of f u t u r e  developments i n  t h e  catchment. This chapter  deals with the  

f i n a l  s t e p  i n  the  implementation o f  water q u a l i t y  management, t h a t  i s  

the  s e t t i n g  of standards f o r  e f f l u e n t s  and the  degree of  t reatment  requi red  

t o  achieve such s tandards .  O f  prime importance i n  t h i s  contex t  are t h e  

e f f l u e n t  c o n t r o l s  necessary i n  t h e  f i r s t  place t o  e l imina te  or abate any 

e x i s t i n g  p o l l u t i o n  and secondly t h e  c o n t r o l s  requi red  t o  maintain the  

desired level  of water q u a l i t y  i n  t h e  f u t u r e  tak ing  i n t o  account t he  pro jec ted  

i n c r e a s e  , i n  t he  wastes generated by t h e  p ro jec t ed  inc rease  i n  populat ion 

and t h e  4ypansion i n  i n d u s t r i a l  and a g r i c u l t u r a l  act ivi t ies .  
Y 

i 

~ 

8 . 2  

more d e t a i l  i n  Volume 5 i n d i c a t e s  a number o f  l oca t ions  where w a t e r  q u a l i t y  

The w a t e r  q u a l i t y  information d iscussed  i n  Chapter 3 and given i n  

condi t ions  are unsa t i s f ac to ry  and r equ i r e  '.improvement. It  i s  necessary 

the re fo re ,  t o  examine these  s i t u a t i o n s  i n  d e t a i l  i n  o rde r  t o  e s t a b l i s h  

t h e  na tu re  of  t he  improvements r equ i r ed  and how these  might be e f f e c t e d .  

I t  is  a l s o  opportune a t  t h i s  s t a g e  t o  c a r r y  o u t  a s i m i l a r  examination a t  

l o c a t i o n s  where s i g n i f i c a n t  w a s t e s  are discharged and w a t e r  q u a l i t y  con- 

d i t i o n s  are a t  p re sen t  s a t i s f a c t o r y  i n  o rde r  to  ga in  a b e t t e r  perspec t ive  

of t h e  r e s i d u a l  waste capac i ty  which may be a v a i l a b l e  a t  these  loca t ions  

and t h e  e x t e n t  t o  which a d d i t i o n a l  w a s t e s  could be accommodated. 

RIVERS 

General Considerat ions 

8.3 

m a d e  o f  t h e  c a l c u l a t i o n s  and estimates of w a s t e  a s s i m i l a t i o n  capac i ty  

a l r eady  undertaken i n  Chapter 6 and of  t he  es t imated  e x i s t i n g  and pro jec ted  

f u t u r e  waste loads as set  o u t  i n  Chapter 7 .  I n  add i t ion ,  a number of o ther  

assumptions have been made and these  are l i s t e d  below: 

I n  the  examination of w a s t e  t reatment  requirements,  use has  been 
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(a) A s  t h e  bulk of  t h e  wa tes discharged t o  waters i n  t h e  catchment are 

o f  an organic  biodegradable n a t u r e ,  t h e  main w a t e r  q u a l i t y  parameter 

t o  be considered i s  B.O.D. 

(b )  The c o n t r o l  of e f f l u e n t s  i s  based on t h e  Environmental Qual i ty  

Object ives  approach i . e .  the t o t a l  amount of w a s t e  (as B.O.D.) i n  

t h e  case of r i v e r s  which may be discharged a t  any l o c a t i o n  i n  

r e l a t i o n  t o  t h e  waste a s s i m i l a t i o n  c a p a c i t y  as determined f o r  t h e  

d ischarge  po in t .  

In t h e  case of l akes ,  it is  t h e  t o t a l  amount of n u t r i e n t  (as P) 

est imated t o  give r ise to  acceptab le  l e v e l s  of chlorophyl l  "a'' i n  

t h e  w a t e r  body concerned. 

( c )  For t h e  purpose of determining t h e  w a s t e  t reatment  s t r a t e g y  t o  be 

followed i n  t h e  p r e s e n t  and f u t u r e  con tex t ,  t h r e e  discrete l e v e l s  

o f  t reatment  are considered each removing a s p e c i f i c  percentage of 

B.O.D. from t h e  i n f l u e n t  load to  t h e  t reatment  works. These are,  

f o r  primary ( inc lud ing  pre l iminary)  t reatment  - 40% removal, f o r  

secondary t reatment  - 85% removal, and f o r  t e r t i a r y  t reatment  - 

95% removal. Where de ta i led  information w a s  avai lable  from e f f l u e n t  

samples taken a t  e x i s t i n g  t rea tment  works, t h i s  w a s  also used. 

A l l  w a s t e s  are discharged a t  a uniform rate and wi th  a cons tan t  

composition. 

(e) The w a t e r  q u a l i t y  s tandards  €or B.O.D. i n  t h e  Shannon t r i b u t a r i e s  

and t h e  feeder streams to Lough D e r g  must be m e t  a t  t h e  95 p e r c e n t i l e  

f l o w  ra te .  I n  t h e  main Shannon channel t h e s e  s tandards  must be m e t  

a t  a l o w e r  f l o w  rate which i s  i n  t h e  order of t h e  d r y  weather f l o w .  

( f )  Primary t reatment  w i l l  be provided t o  a l l  w a s t e  d i scharges  as a 

minimum measure i n  order t o  prevent  p u b l i c  nuisance and t o  enhance 

t h e  use of t h e  r iver  system fo r  amenity and r e c r e a t i o n a l  purposes. 
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8.4 

c a l c u l a t i o n  of  t he  waste d ischarges  which would r e s u l t  f1QD the  l e y e l  

of  t reatment  now provided f o r  domestic and i n d u s t r i a l  waste loads ,  and 

also f o r  t he  pro jec ted  inc rease  i n  these  loads.  Where d e t a i l e d  information 

w a s  a v a i l a b l e  i n  re la t ion  t o  t h e  q u a l i t y  o f  the  e f f l u e n t  discharged,  

e s t ima tes  were made of t h e  discharged load based on the  average B.O.D.  concen- 

t r a t i o n  i n  t h e  e f f l u e n t  a s  der ived from samples taken and the  volume of w a s t e  

d ischarged.  Using this information toge ther  with the  d e t a i l e d  information 

on background B.O.D. l e v e l s  i n  the  r i v e r  upstream of the  discharge 

po in t  as e s t ab l i shed  from the  water  q u a l i t y  surveys c a r r i e d  out ,  r e s u l t a n t  

B .O .D .  concent ra t ions  a r i s i n g  downstream of each loca t ion  were ca l cu la t ed  

using a simple mass balance equat ion .  

waste load discharges was made on the  b a s i s  of  the  pro jec ted  increase  i n  

populat ion assuming the  e x i s t i k g  r a t e s  of  water consumption a r e  maintained 

and the  c u r r e n t  l e v e l  of t rea tment  provided. Resul tan t  B.O.D. concentra- 

t i o n s  downstream of the  discharge p o i n t  a r i s i n g  from t h e  e x i s t i n g  and 

p ro jec t ed  f u t u r e  waste d ischarges  w e r e  used t o  assess what change, i f  any, 

would be requi red  i n  the  e x i s t i n g  t rea tment  provided. For salmonid waters 

when the r e s L l t a n t  B.O.D. concent ra t ions  a r i s i n g  downstream of the  discharge 

p o i n t  i s  4 mg/'k? or  less an acceptable  s i t u a t i o n  i s  ind ica t ed .  

The a n a l y s i s  c a r r i e d  out  for riyers i n  the catchment inyolyes  the  

The es t imate  of the  pro jec ted  fu tu re  

Where-the 

waste a s s imi l a t ion  capac i ty  i s  exceeded some degree of improvement is  

d e s i r a b l e ,  p a r t i c u l a r l y  i f  the r e s u l t a n t  B.O.D. concentrat ion exceeds the  

recommended 95 p e r c e n t i l e  l i m i t  of  5 mg/l. 

t reatment  which i s  d e s i r a b l e  or necessary it must be borm i n  mind t h a t  

I n  deciding on  the  degree of  

t he  c a l c u l a t i o n s  c a r r i e d  out  a r e  l a r g e l y  t h e o r e t i c a l  and should be regarded 

as a genera l  index of t h e  na ture  of the s i t u a t i o n  a t  each p o i n t  considered 

r a t h e r  than  a p rec i se  measure of t h e  e f f e c t s  of the  separa te  discharges 

considered on the  r i v e r  s t r e t c h e s  i n  ques t ion .  While t h e  B.O.D. l e v e l s  

i n  the  r i v e r  are a very good i n d i c a t i o n  of the l e v e l  of organic p o l l u t i o n  

p resen t ,  from a f i s h e r i e s  p o i n t  of view, it i s  t h e  e x t e n t  t o  which these  

l e v e l s  a f f e c t  the  d isso lved  oxygen (D.Q.) l e v e l  i n  t h e  r i v e r  which i s  of 

prime importance. 

8.5 The a n a l y s i s  a t  each l o c a t i o n  involves  the  c a l c u l a t i o n  of  the  B.O.D. 

concentrat ion which would r e s u l t  f r o m  t h e  discharge of t he  waste loads 

produced by t h e  d i s c r e t e  l e v e l s  of t reatment  considered and t h e  flow c r i t e r i a  
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8.7 There a r e  t w o  l i censed  d ischarges  i n  the  town, bc th  of  which a r e  

l imi t ed  t o  a B.O.D. concentrat ion of  20 mg/Q i n  t h e i r  l i cence  condi t ions.  

I f  t he  e f f l u e n t  discharged from t h e  town sewage works w a s  a l s o  t o  be 

reduced t o  a B.O.D. concent ra t ion  of 20 rng/Q the  e f f e c t  of t h e  combined 

d ischarges  would be t o  raise t h e  B.O.D. i n  t h e  r iver  t o  4.6 m g / Q  down- 

stream of t h e  town. While t h i s  provides  only a s l i g h t  improvement on 

adopted f o r  po l lu t ion  abatement purposes. 

by simple mass balance using t h e  equat ion:  

The ca l cu la t ions  have been made 

F C  + f c  
F +  f T =  

where T is  the  concent ra t ion  i n  t h e  r i v e r  downstream of  the  discharge 

po in t  ( a f t e r  complete mixing) F and f are the  discharge rates respec t ive ly  

of t h e  r i v e r  and the  e f f l u e n t ,  and C and c a r e  t h e  B.O.D. concentrat ions 

r e spec t ive ly  i n  t h e  r i v e r  upstream o f  t h e  discharge po in t  and i n  t he  

e f f l u e n t .  I n  the  case of t he  Shannon t r i b u t a r i e s  and feeder  streams t o  

Lough Derg the  flow c r i t e r i a  adopted w i l l  be the  95 p e r c e n t i l e  flow. In  

the  Shannon r i v e r  a lower flow c r i t e r i a  has been adopted which is  i n  t he  

order  of  t h e  dry weather flow. In  consider ing e f f l u e n t  discharges to  the  

Shannon r i v e r  t h e  d ischarge  rate €or e f f l u e n t  (f) can be disregarded as i n  

all cases  t h i s  discharge r a t e  i s  i n s i g n i f i c a n t  i n  r e l a t i o n  t o  the  r i v e r  

flow. I n  the  following sec t ion  each discharge is sepa ra t e ly  considered fo r  

t he  main populat ion cen t r e s  i n  the  catchment. 

Discharses  t o  Rivers  

8.6 A t  the  p re sen t  time 75 kg B.O.D./day a r e  discharged t o  the  

Nenagh r i v e r ,  32  kg of which are discharged from the  town sewage works. 

f u r t h e r  27 kg B.O.D./day are discharged t o  a t r i b u t a r y  immediately upstream 

of i t s  confluence with t h e  Nenagh r i v e r .  

t he  r i v e r  i s  the re fo re  equiva len t  t o  102 kg B.O.D./day i n  an est imated 

volume of 5174 m3/day. 

measured i n  the  r i v e r  ( 2  mg/R) upstream of Nenagh the  eEfec t  of these  

combined d ischarges  would be t o  raise t h e  B.O.D. i q  t he  r i v e r  down- 

stream of t h e  town t o  4.6 mg/Q. Reduction i n  the  o v e r a l l  load i s  des i r ab le  

t o  a l l o w  €or f u t u r e  expansion i n  the  town. 

-~ 

Nenagh 

A 

The t o t a l  load discharged t o  

Having regard to  the  median B.O.D. concentrat ion 
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t h e  e x i s t i n g  s i t u a t i o n  it would n e v e r t h e l e s s  provide s a t i s f a c t o r y  protection 

f o r  t h e  r i v e r  i n  t h e  s h o r t  t e r m  a t  l eas t .  . 

8.8. A new sewage w o r k s  comprising an Oxidat ion Ditch,  F i n a l  C l a r i f i e r ,  

P i cke t  Fence Thickener and Sludge Drying B e d s  has been r e c e n t l y  commissioned 

and i s  producing a f i n a l  e f f l u e n t  w i th  a B.O.D. concent ra t ion  between 

7 and 8 mg/R. 

a t  least. I n  t h e  long term a d d i t i o n a l  and a more r e f ined  level of t reatment  

may be requi red  as t h e  town cont inues  t o  expand and develop. In  the  meantime 

This  w i l l  p rovide  a s a t i s f a c t o r y  s i t u a t i o n  i n  the  s h o r t  term 

it i s  considered t h a t  the  performance of  t h e  new treatment  p l a n t  should be 

monitored i n  o rde r  t o  assess t h e  e f f e c t  o f  t h e  new discharge  on water 

q u a l i t y  i n  t h e  r i v e r .  

8.9 Cas t leconnel l  The t o t a l  waste load discharged t o  t h e  Shannon r i v e r  

a t  Cas t leconnel l  i s  40 kg B.O.D./day i n  a volume which i s  i n s i g n i f i c a n t  when 

compared t o  t h e  f l o w  i n  t h e  r i v e r .  The e . f fec t  of t h i s  discharge would be t o  

raise B.O.D.  i n  the  r i v e r  by 0.05 mg/l which i s  of no s ign i f i cance  as f a r  

as water q u a l i t y  i n  the  r i v e r  i s  concerned. Nei ther  t h e  e x i s t i n g  nor 

projected f u t u r e  w a s t e  load  w i l l  have any s ignj . f ican t  e f f e c t  on water q u a l i t y  

i n  the  Shannon and the  only a s p e c t  t o  be watched i s  t o  ensure the  e x i s t i n g  

p l a n t  i s  p rope r ly  maintained i n  order t o  prevent  problems of a l o c a l i s e d  

a e s t h e t i c  na ture  a r i s i n g ' i n  t h e  f u t u r e .  

8.10 K i l l a l o e  There are two separate sewerage schemes i n  Killaloe a t  

t h e  p r e s e n t  t i m e  bo th  of  which d ischarge  t o  the Shannon r i v e r  downstream 

of Lough Derg. Scheme A c o n s i s t s  of sedimentation tank and pe rco la t ing  

f i l t e r  and Scheme B c o n s i s t s  of a septic tank; both schemes have sludge 

drying beds and both are cons idered  t o  be overloaded. While the  o v e r a l l  

load  d ischarged  t o  the  Shannon (40 kg B.O.D./day) would have no apprec iab le  

e f f e c t  on w a t e r  q u a l i t y  i n  t h e  r i v e r ,  aestetic a f f e c t s  could be not iceable  

as both schemes are overloaded. There i s  a cu r ren t  proposal  t o  rep lace  

both schemes wi th  a n  activated s ludge  t rea tment  p l a n t  which would ensure 

s a t i s f a c t o r y  water q u a l i t y  cond i t ions  i n  t h e  Shannon and obvia te  any 

problems a r i s i n g  i n  t h e  f u t u r e .  

8.11 S c a r r i f f  The t o t a l  w a s t e  l oad  discharged t o  t h e  Graney r i v e r  

a t  S c a r r i f f  i s  estimated t o  be 109 kg B.O.D./day and t h e  w a s t e  a s s imi l a t ion  
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of t h e  r i v e r  is  est imated t o  be 133 kg B.O.D./day (Table 6 .1) .  While the  

water q u a l i t y  surveys show t h a t  t h e  q u a l i t y  of t h e  water i n  the  r i v e r  i s  

s a t i s f a c t o r y ,  t h e r e  i s  only a s m a l l  r eserve  capac i ty  t o  accommodate f u t u r e  

development i n  the  town. The t o t a l  p ro j ec t ed  f u t u r e  waste load a t  S c a r i f f  

i s  est imated t o  be 191 kg B.O.D/day. 

8.12 The bulk of t h e  waste discharged t o  t h e  Graney (64%) a r i s e s  from 

the  S c a r r i f f  Sewerage Scheme which i s  a t  p re sen t  t r e a t e d  i n  s e p t i c  tanks.  

The remainder of t he  wastes c o n s i s t s  of t h r e e  separa te  i n d u s t r i a l  discharges 

each having ind iv idua l  o u t f a l l s  t o  the  r i v e r .  The e x i s t i n g  t reatment  works 

a t  S c a r r i f f  should be upgraded i n  order  t o  provide f o r  f u t u r e  development 

i n  t he  town. The f e a s i b i l i t y  of  i n t e r c e p t i n g  t h e  th ree  separa te  i n d u s t r i a l  

d i scharges  t o  incorpora te  these  i n  t h e  S c a r r i f f  Sewerage Scheme should also 

be examined with the  view t o  reducing t h e  number of  o u t f a l l s  t o  t h e  r i v e r  

101 

a t  S c a r r i f f  thereby providing b e t t e r  o v e r a l l  con t ro l  over the  q u a l i t y  of 

e f f l u e n t s  discharged. 

8.13 Borrisokane The t rea tment  works  a t  Borrisokane was r ecen t ly  

coni-tructed (1981) and produces a high q i a l i t y  e f f l u e n t  having a B.O.D. 

load: of 1 kg B.O.D./day discharged t o  t h e  Ballyfinboy r i v e r .  The waste 

i 4 

ass imi l a t ion  capac i ty  of t h e  r i v e r  a t  Borrisokane (Table 6.1) is estimated 

t o  be 1 2  kg B.O.D./day and accordingly t h e  discharge from the  sewage 

t reatment  works on i t s  own would be s a t i s f a c t o r y  and a l l o w  adequate reserve  

capac i ty  i n  the  r i v e r  f o r  f u t u r e  developments. I n  t h e  p a s t ,  a second 

d ischarge  t o  t h e  r i v e r  a t  Borrisokane d i d  e x i s t  which could have been 

as high as 66 kg B.O.D./day a t  peak production. 

of t h e  opera t ion ,  peak product ion w a s  l i k e l y  t o  occur i n  the  surnqer 

per iod  when r i v e r  flows are l i k e l y  t o  be l o w .  The w a s t e  load discharged 

from t h i s  opera t ion  has now been reduced under a l i cence  issued by the  

l o c a l  au tho r i ty  and t h e  reduced w a s t e  load i s  now discharged t o  the  local 

a u t h o r i t y  sewer. 

Because of the  na ture  

8.14 Newport The s i t u a t i o n  i n  N e w p o r t  is  s i m i l a r  t o  t h a t  i n  Borrisokane, 

i n  t h i s  case,  however, t he  waste a s s imi l a t ion  capac i ty  o f  the  r iver  (51 kg 

B.O.D./day) is fou r  t imes g r e a t e r  than t h a t  i n  t h e  Ballyfinboy r iver  a t  
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I 

E 
I 
I 

Borrisokane. Newport has  a new sewage t reatment  works (1983) which i s  

reported t o  achieve a very high q u a l i t y  e f f l u e n t  and the  waste load 

discharged t o  t h e  Newport R i v e r  i s  est imated t o  be 1 kg B.O.D./day. There 

was a second discharge t o  t h e  r i v e r  i n  t h e  t o w n  (40 kg B.O.D./day approx) 

which w a s  of  an i n t e r m i t t e n t  na ture ,  about  once a f o r t n i g h t ,  and t h i s  was 

discharged t o  the  r i v e r  over a s h o r t  per iod  of about 1 t o  2 hours. mile 
the  waste a s s imi l a t ion  capac i ty  of  t h e  r i v e r  when considered on a d a i l y  

b a s i s  could accommodate t h i s  load,  t h e  d ischarge  of t h i s  shock load t o  

the  r i v e r  should be avoided and t h e  d ischarge  per iod extended t o  12 hours 

a t  l e a s t .  I n  the  recent  past, an e f f l u e n t  holding tank and pump have 

been provided and the  e f f l u e n t  i s  now discharged t o  t h e  l o c a l  au thor i ty  

sewer. Having regard t o  the  spare  a s s imi l a t ion  capaci ty  ava i l ab le  i n  the  

r i v e r  and the  spare  t rea tment  capac i ty  ava i l ab le  i n  t he  n e w  treatment 

works t h e  e x i s t i n g  t reatment  f a c i l i t i e s  a v a i l a b l e  i n  Newport should 

provj.de adequate p ro tec t ion  t o  water q u a l i t y  i n  the  r i v e r  f o r  t he  

foreseeable  f u t u r e  - 

8.15 

Cappamore Y;s 35 kg B.O.D./day from domestic sources and es tab l i shed  industry 

i n  the  town. 

kg B.O.D./day and the  r e s u l t s  of  t h e  w a t e r  q u a l i t y  surveys show t h a t  t he  

r i v e r  i s  unpolluted (Qual i ty  C l a s s  A )  downstrenm of t h e  town. The population 

of  Cappamore is pro jec ted  t o  inc rease  by about 340 people t o  t h e  year 

2006 A.D., and the  t o t a l  generated (unt rea ted)  waste load is  projected t o  

inc rease  t o  139 kg B.O.D./day (Table 7.2) by t h e  year  2006 A.D. It is clear, 

t h e r e f o r e ,  t h a t  t h e  spare a s s i m i l a t i o n  capac i ty  now a v a i l a b l e  i n  t h e  Bilboa 

r ive r  i s  s u f f i c i e n t  to  accommodate t h e  pro jec ted  increase  i n  waste loads a t  

Cappamore f o r  the foreseeable fu tu re .  The e x i s t i n g  independent i n d u s t r i a l  

d i scharge  a t  Cappamore w i l l  be reducing with r a t i o n a l i s a t i o n  i n  the  

indus t ry ,  never the less ,  t h e  f e a s i b i l i t y  of  i n t e r c e p t i n g  t h i s  discharge 

a t  Cappamore i n t o  the  town t rea tment  works should be examined i n  order  t o  

have b e t t e r  o v e r a l l  c o n t r o l  over  t h e  waste loads discharged. 

--- Cappamore The t o t a l  w a s t e  load discharged t o  the  Bilboa r i v e r  a t  

The a s s imi l a t ion  capac i ty  of t h e  r i v e r  i s  estimated t o  be 145 

8.16 - Caherconlish Caherconlish i s  s i t u a t e d  near t h e  headwaters of 

t he  Groody r i v e r  and because of t h i s  t h e  volume of w a t e r  ava i l ab le  t o  

d i l u t e  waste discharges and t h e  capac i ty  of t h e  r i v e r . t o  assimilate waste 

loads i s  very low. The sewage t rea tment  works a t  Caherconlish w a s  b u i l t  
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about twelve years  ago and a t  p re sen t  it i s  producing e f f l u e n t  having a 

B.O.D. concentrat ion of around 40 mg/R. The waste load discharged t o  t h e  

r i v e r  is est imated t o  be 7 kg B.O.D./day. There w a s  another discharge of 

unt rea ted  i n d u s t r i a l  e f f l u e n t  t o  a t r i b u t a r y  of t he  Groody r i v e r  c lose  by 

which i s  est imated t o  have been about 2 3  kg B.O.D./day. This  a c t i v i t y  

has now ceased opera t ions  and t h e  d ischarge  of  i n d u s t r i a l  e f f l u e n t  CO 

longer app l i e s .  

8.17 

t r i b u t a r y  of t he  Ballyfinboy r i v e r  from the  sewage t reatment  works  a t  

Cloghjordan. The waste a s s imi l a t ion  capac i ty  of t he  r i v e r  a t  Cloghjordan 

is est imated t o  be 6 kg B.O.D./day. The pro jec ted  increase  i n  population i n  

Cloghjordan i s  not s i g n i f i c a n t  and accordingly the  e x i s t i n g  treatment works 

are adequate.  

Cloghjordan A waste load of  1 kg B.O.D./day is  discharged t o  a 

8.18 The water q u a l i t y  surveys ( b i o l o g i c a l )  i n  t he  Bal l f inboy r i v e r  

i n  1984 show t h a t  t he  r i v e r  w a s  moderately po l lu t ed  both upstream and 

downstream of Cloghjordan. The cause of t h i s  p o l l u t i o n ,  which was 

a t t r i b u t e d  t o  a g r i c u l t u r a l  a c t i v i t i e s  i n  the  upper reaches of the  r i v e r  

would n e e d  t o  be f u r t h e r  i nves t iga t ed  before  appropr ia te  remedial measures 

could be recommended. 

8.19 Toomevara The water q u a l i t y  surveys show t h a t  the  B a l l i n t o t t y  

r i v e r  is se r ious ly  po l lu t ed  downstream of Toomevara. The cause of t h i s  

p o l l u t i o n  has  been a t t r i b u t e d  t o  an i n d u s t r i a l  discharge and farm wastes. 

8.20 The B a l l i n t o t t y  r i v e r  i s  only a small  s t r e a m  a t  Toomevara having 

an  es t imated  waste a s s imi l a t ion  capacity of 3 kg B.O.D./day. 

t reatment  works  produces a high q u a l i t y  e f f l u e n t  which corresponds t o  a waste 

load of 1 kg ~ .O.D. /day  discharged t o  t h e  r i v e r .  

t o  t he  r i v e r  which i s  est imated t o  be 8 kg B.O.D./day. The discharger  i n  

The sewage 

There i s  a separa te  discharge 

t h i s  case has a l i cence  i ssued  under t h e  Local Government (Water Pol lu t ion)  

Act 1977 which r equ i r e s  t h a t  the  discharge be eventua l ly  connected t o  t h e  

town sewer. The implementation o f  t h i s  condi t ion would e f f e c t  a considerable  

10 3 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:45



- -  - - -  - -  - - -  - 

reduct ion i n  t h e  t o t a l  w a s t e  load discharged a t  Toomevara. Agr icu l tura l  

waste d i sposa l  p r a c t i c e s  i n  t h e  a r e a  would need t o  be examined and remedial 

measures as appropr ia te  should be t a k e n  t o  con t ro l  po l lu t ion  a r i s i n g  from 

such p r a c t i c e s .  

8.21 Doon The e f f l u e n t  from t h e  Doon Sewerage Scheme, having a B.O.D. 

concent ra t ion  of  about 40 mg/R , i s  discharged t o  a s m a l l  t r i b u t a r y  of t he  

Dead r i v e r .  

day. The catchment a r e a  of t h e  r i v e r  t o  the  treatment works o u t f a l l  is very 

s m a l l  ( 2  km2) and because of t h i s  and i n  t he  absence of any long term hydro- 

metr ic  da t a  i t  is not  poss ib l e  t o  give a r e l i a b l e  es t imate  of what the flow 

i n  t h e  r i v e r  might be f o r  any s t a t e d  percentage of t i m e .  I t  could be 

poss ib l e  t h a t  i n  prolonged d ry  per iods  the  r i v e r  a t  Doon would f o r  a l l  

p r a c t i c a l  purposes be dry.  

Doon has been p rov i s iona l ly  es t imated t o  be 2 Icg B.O.D./day. An improvement 

i n  t h e  q u a l i t y  of the  B.O.D. concent ra t ion  of  the  e f f l u e n t  discharged t o  

20 mg/R would reduce t h e  waste load discharged t o  an acceptable  l e v e l  i n  t he  

s h o r t  term a t  l e a s t .  I n  these  circumstances the  q u a l i t y  of t he  e f f l u e n t  

discharged from the  Doon Sewage Treatment Works would need t o  be improved to  

t h e  hight s t  s tandard which i s  p r a c t i c a b l e .  

The t o t a l  load discharged is est imated t o  be about 4 kg B.O.D/ 

The waste a s s imi l a t ion  capac i ty  of t he  r i v e r  a t  

8.22 The w a t e r  q u a l i t y  surveys show t h a t  t he  Doon stream is s l i g h t l y  t o  

moderately po l lu t ed  downstream of t h e  v i l l a g e  and an improvement i n  the  

q u a l i t y  of t he  e f f l u e n t  discharged from t h e  Doon Treatment Works should be 

r e f l e c t e d  by an improvement i n  the  q u a l i t y  of the  water i n  the  Doon stream. 

The Dead r i v e r  downstream of t h e  confluence of the  Doon stream i s  shown 

to  be unpol luted,  so t h e r e  i s  no evidence a t  the  p re sen t  t i m e  of the  ca r ry  

over of waste from the Doon stream having any adverse a f f ec t  on water 

q u a l i t y  i n  t h e  Dead r i v e r .  

8.23 

the  Shannon r i v e r  downstream of  the  o u t f a l l  of t he  Mulkear. I t  i s  proposed 

i n  t h e  fu tu re  t o  i n t e r c e p t  t h i s  d i scharge  to  t h e  Cas t l e t roy  sewerage 

scheme. 

Annacotty The dis,charge from t h e  Annacotty Sewerage Scheme is  t o  

8 .24  There are t w o  s epa ra t e  i n d u s t r i a l  d i scharges  a t  Annacotty. The 

F i r s t  d ischarge of about 10 kg B.O.D./day i s  t o  t h e  r4ulkear r i v e r  from 
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creamery operat ion.  The a s s imi l a t ion  capac i ty  of  t h e  Mulkear a t  Annacotty , 

is est imated t o  be about 418 kg B.O.D./day. 

here  i s  s a t i s f a c t o r y .  The second d ischarge  i s  from the  Annacotty 

I n d u s t r i a l  Estate t o  t h e  main Shannon r i v e r  and t h e  t o t a l  load 

discharged from the  e f f l u e n t  t rea tment  p l a n t  on t h e  estate amounts t o  

about 11 kg B.O.D./day. The a s s i m i l a t i o n  capac i ty  of r ive r  is  many 

t i m e s  g r e a t e r  than t h e  waste load discharged.  A t h i r d  d ischarge  a t  

Annacotty which w a s  t o  t h e  Mulkear r i v e r  d id  e x i s t  i n  t h e  p a s t  bu t  

t h i s  a c t i v i t y  has now ceased opera t ing .  

In  t h i s  case  t h e  s i t u a t i o n  

8.25. Oola The r e s u l t s  of t h e  water q u a l i t y  surveys showed t h a t  

t h e  small  stream a t  Oola was moderately po l lu t ed  a t  a t i m e  when t h e r e  

were t w o  separa te  d ischarges  t o  t h e  stream. The upstream discharge from 

an i n d u s t r i a l  concern w a s  about 45 kg B.O.D./day and t h e  downstream 

discharge  from the  O o l a  sewerage t reatment  works w a s  about 2 kg B.O.D./day. 

The i n d u s t r i a l  concern has now been closed down and t h e  d ischarge  of t h i s  

r e l a t i v e l y  la rge  load has ceased. 

8.26 The q u a l i t y  of t h e  e f f l u e n t  discharged from t h e  Oola Sewerage 

Scheme is  of a high s tandard  having an average B.O.D. concent ra t ion  

of 15 mg/R and t h i s  corresponds t o  a w a s t e  load of 2 kg B.O.D./day. 

The w a s t e  a s s imi l a t ion  capac i ty  of t h e  s m a l l  stream a t  O o l a  has been 

est imated t o  be about 3 kg B.O.D./day and t h i s  provides  a s m a l l  

r e se rve  capac i ty  i n  t h e  s t r e a m  t o  accommodate some f u t u r e  development 

i n  O o l a  i n  t he  s h o r t  t e r m  a t  least. 

8.27 Cas t l e t roy  The discharge  from t h e  Cas t l e t roy  Sewerage Scheme 

is t o  t h e  lower reaches o f  t h e  Groody r iver  and amounts t o  about 

100 kg B.O.D./day. This  inc ludes  t h e  d ischarge  from t h e  N I H E ,  Thomond 

College plus two i n d u s t r i a l  d i scharges .  

of t he  Groody r i v e r  near  i t s  o u t f a l l  t o  the  Shannon i s  estimated t o  be 

11 kg B.O.D./day which i s  cons iderably  less than the  w a s t e  load p resen t ly  

discharged.  

The waste a s s imi l a t ion  capac i ty  

The e x i s t i n g  t r ea tmen t  p l a n t  a t  Cas t l e t roy  is  overloaded 

and a new treatment  p l a n t  i s  proposed with a des ign  capac i ty  of 18,000 

105 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:45



populat ion equiva len t  and provis ion  t o  al low f o r  staged extensions 

up t o  a t o t a l  of  72,000 populat ion equ iva len t s  i n  f u t u r e  years ,  a s  

p a r t  of t h e  Limerick Suburban Development Programme. The e f f l u e n t  

from t h e  proposed new sewage t reatment  p l a n t  w i l l  be discharqed t o  

t h e  Shannon r i v e r .  

8.28 Between the  o u t f a l l  of  t h e  Groody and the  upper l i m i t  of t he  

t i d a l  reach a t  Limerick, t h e r e  is a n  area of t he  r i v e r  which i s  used 

f o r  swimming by some l o c a l  r e s i d e n t s .  While the  s t r a t e g i e s  ou t l ined  

above w i l l  provide adequate p r o t e c t i o n  f o r  water q u a l i t y  i n  the  r i v e r  

from t h e  po in t  of view of p o l l u t i o n  by organic  biodegradable mat ter  

t h e  p o s s i b i l i t y  of  p o l l u t i o n  of a bac te r io log ica l  na ture  has not been 

considered. 

8 . 2 9  The Department of  t h e  Environment i n  a c i r c u l a r  le t ter  issued 

t o  l o c a l  a u t h o r i t i e s  (ENV 3/80) recommended National L i m i t  Values i n  

r e l a t i o d t o  b a c t e r i o l o g i c a l  parameters of  q u a l i t y  f o r  Bathing Water. 

While these  l i m i t  values  have no s t r i c t  l e g a l  s tanding a t  the  present  

t ime,  they are l i s t e d  below f o r  cons idera t ion  i n  r e l a t i o n  t o  loca t ions  

on Lough Derg o r  a reas  on t h e  r i v e r  where bathing/swimming o r  o the r  

<' 
< 

water contac t  s p o r t s  might be  p rac t i ced  by a l a rge  number of persons.  

Recommended Nat ional  L i m i t  Values €or Bathing Waters 

Total coliforms/lOO mR 5,000 (80% compliance) 

Faecal coliforms/100 mR 1,000 (80% compliance) 

Faecal streptococci/ lOO mR 300 (90% compliance) 

1 
For the  purpose of the  p l an ,  i t  is recommended t h a t  the  po l i cy  of t h e  l o c a l  

a u t h o r i t i e s  s h a l l  be t o  au tho r i se  b a t h i n g / s w h i n g  only i n  i d e n t i f i e d  a reas  

of  t h e  r i v e r s  o r  t he  l a k e  where compliance with the  recommended National 

L i m i t e  Values can be confirmed. To t h i s  end, w a t e r  q u a l i t y  monitoring 

programmes f o r  t h e  b a c t e r i o l o g i c a l  parameters ou t l ined  above should be 

i n i t i a t e d  a t  a reas  which have been i d e n t i f i e d  as being r egu la r ly  frequented 

by s i g n i f i c a n t  numbers of ba the r s  and t h i s  monitoring should be continued 

on a r egu la r  b a s i s  during the  bathing season. 
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8.30 

moderately po l lu t ed  and t h e  cause of t h i s  has  been a t t r i b u t e d  t o  the  discharge 

of sewage e f f l u e n t  a t  Cappawhite. 

of  an Imhoff tank and dry ing  beds and t h e  B.O.D.  concentrat ion of the  e f f l u e n t  

i s  est imated t o  be about 105 mg/R and t h e  t o t a l  w a s t e  discharged is  est imated 

t o  be 9 kg B.O.D./day. 

Mulkear/Dead River Catchment and t h e  catchment a rea  t o  t h e  o u t f a l l  from the  

sewerage works is  est imated t o  be 6 Ian2. 

r i v e r  a t  Cappawhite i s  l i k e l y  t o  be very small .  

term hydrometric records a p rov i s iona l  estimate of the  waste a s s imi l a t ion  

capac i ty  of  the  r i v e r  a t  Cappawhite ( 2  kg B.O.D./day) has been made i n  Table 

6 .1 .  I n  the  l i g h t  of t h i s ,  it i s  recommended t h a t  t he  t reatment  w o r k s  a t  

Cappawhite should be upgraded t o  a secondary l e v e l  and producing 20/30 (B.O.D./ 

s . s . )  eEf luent .  T h i s  would e f f e c t  a very considerable  improvement i n  water 

q u a l i t y  i n  the  r i v e r .  

capac i ty  of the  r i v e r  i s  l i k e l y  t o  be f u l l y  u t i l i s e d  and water q u a l i t y  i n  the  

r i v e r  sholrld continue t o  be monitored i n  t he  l i g h t  of f u t u r e  developments i n  

Cappawhite The Cappawhite stream has  been shown t o  be s l i g h t l y  t o  

The t reatment  works a t  Cappawhite c o n s i s t s  

Cappawhite i s  s i t u a t e d  i n  t h e  upper reaches of  t he  

I n  a dry  per iod ,  t he  flow i n  the  

I n  the  absence of any long 

A t  t h i s  l e v e l  of t r e a t m e n t  the  w a s t e  a s s imi l a t ion  

Cappawhite. 

8.31 Kill imor Kill imor has a new sewage t reatment  p l a n t  which was 

commissioned i n  1983 and produces a high q u a l i t y  e f f l u e n t  es t imated t o  

be 4 kg B.O.D./day. There is a second d ischarge  i n  the  town from an 

i n d u s t r i a l  concern which d ischarges  12 kg B.O.D./day t o  the  r i v e r .  The 

t o t a l  discharge t o  the  r i v e r  i s ,  t h e r e f o r e ,  16 kg B.O.D./day. The 

a s s i m i l a t i o n  capac i ty  o f  t h e  r i v e r  a t  Kil l imor based on a 95 p e r c e n t i l e  

flow of 0.04 m 3 / s  i n  t h e  r i v e r  and a median background B.O.D. 

concent ra t ion  of  2 . 0  m g / l  i s  es t imated  t o  be 7 kg B.O.D./day. 

no r e se rve  capac i ty  in t h e  r i v e r  a t  t h e  p r e s e n t  time €or f u t u r e  development 

i n  K i l l i m o r .  The flow i n  t he  Kilcrow r i v e r  0.5 Irm approximately downstream 

of Kil l imor i s  augmented by a t r i b u t a r y  which increases  t h e  a s s imi l a t ion  

capac i ty  t o  the  r i v e r  t o  16 kg B.O.D./day. A l i cence  has been granted i n  

r e l a t i o n  t o  the  i n d u s t r i a l  discharged r e f e r r e d  t o  above which provides  f o r  

t he  i n t e r c e p t i o n  of t h i s  d i scharge  i n t o  t h e  pub l i c  sewer. While t h i s  mode 

of d i s p o s a l  i s  not  y e t  ope ra t iona l ,  t he  i n t e r c e p t i o n  of  t h i s  discharge t o  

the  p u b l i c  sewer and t reatment  i n  t h e  sewerage t reatment  p l a n t  would 

considerably reduce the  waste load discharged t o  t h e  r i v e r  a t  Kil l imor.  

This allows 
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8.32 While t h e  r i v e r  downstream of K i l l i m o r  has  been shown t o  be moderately 

po l lu t ed ,  par t  of  t h i s  impairment i n  q u a l i t y  could be a t t r i b u t e d  t o  the  ! e 
t car ry  over of waste from t h e  Lisduff r i v e r  which d r a i n s  from t h e  a r e a  of 

t he  o l d  Tynagh mining opera t ions .  The f u l l  recovery of  t h e  Kilcrow r i v e r  

t o  s a t i s f a c t o r y  w a t e r  q u a l i t y  condi t ions  may be dependant on improved water 

q u a l i t y  i n  t h e  Lisduff r i v e r  and t h i s  should be monitored as p a r t  of  t h e  

Plan. 

8.33 Por t roe  The Por t roe  Sewage Treatment Works which w a s  b u i l t  i n  1974 

f o r  a design populat ion of 500 is  now s e r v i n g  a population of some 400 

persons.  The q u a l i t y  o f  t he  t r e a t e d  e f f l u e n t  i s  good, g iv ing  a t o t a l  

load o f  1 kg B.O.D./day discharged t o  t h e  Youghal r i v e r .  The q u a l i t y  of 

the  water i n  the  Youghal r iver i s  good having a median background B.O.D. 

concent ra t ion  of 1.5 m g / l .  On t h e  basis of t h i s  and an est imated 95 

p e r c e n t i l e  flow o f  0.036 m3 /s t he  a s s i m i l a t i o n  capac i ty  o f  t he  r iver 

is  es t imated  t o  be a b o u t  8 kg B.O.D./day. I t  i s  clear f r o m  t h i s  t ha t  

t h e r e  i s  s u f f i c i e n t  reserve  capac i ty  both  i n  the  t reatment  works and i n  

the  Youghal r i v e r  t o  provide f o r  f u t u r e  development i n  Por t roe  i n  the  

s h o r t  t e . r m  a t  least .  

8 -34 ;ilvermines There are t w o  d i scharges  t o  a t r i h u t a r y  Stream 

of  the  Ki lmas tu l la  r iver  a t  Si lvermines,  t h e  f i r s t  from t h e  sewerag'e scheme 

and t h e  second From an i n d u s t r i a l  concern i n  Khe town. The t o t a l  load 

discharged is 10 kg B.O.D./day, which i s  made up o f  2 kg B.O.D. from the  

sewerage scheme and 8 kg B.O.D. from the  i n d u s t r i a l  concezn. The r iver  

a t  Si lvermines is uexy small having a catchment area of approxlmately 

3 km2. I n  these circumstances the 95 p e r c e n t i l e  flow and the as s imi l a t iou  

capac i ty  of t h e  r iver  a t  Silwermines i s  also very s m a l l  and would cerha in ly  

be less than 10 kg B.O.D./day. It  is  clear  t h e r e f o r e  t h a t  a reduct ion  

i n  t h e  organic  w a s t e  load i s  desirable. 

8.35 The Ki lmas tu l la  r i v e r  i s  shown to  be moderately po l lu t ed  f o r  most of 

i t s  length  except  f o r  t he  lower reach of t h e  r i v e r  a t  i t s  o u t f a l l  t o  t h e  

Shannon. The cause of t h i s  d e t e r i o r a t i o n  i n  water q u a l i t y  has  been 

a t t r i b u t e d  to  mining ope ra t ions  i n  the  Si lvermines area i n  the  upper reaches 

of t h e  catchment. 

are m e t a l s  (Zn and CUI and the  organic  load discharged is gene ra l ly  

i n s i g n i f i c a n t .  While the r iver  i s  r epor t ed  to  be moderately po l lu t ed  a t  

present,  the r e s u l t s  of t h e  most r e c e n t  w a t e r  q u a l i t y  surveys show an 

improvement i n  w a t e r  q u a l i t y  i n  the  r i v e r  over  and above t h a t  which was 

recorded i n  ea r l i e r  surveys.  A t  the  p r e s e n t  t i m e  a l i cence  i s  being prepared 

The main contaminants discharged from these  opera t ions  
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f o r  t h e  discharge of e f f l u e n t  from the  mining ope ra t ions  and compliance with 

the  condi t ions  set i n  t h i s  l icence should gradual ly  e f f e c t  a f u r t h e r  

improvement i n  water q u a l i t y  i n  t h e  Ki lmas tu l l a  r i v e r .  

reduct ion  of t he  organic  w a s t e  load discharged t o  the  t r i b u t a r y  w i l l  n o t  

apprec iab ly  a l t e r  the  q u a l i t y  c l a s s i f i c a t i o n  o f  t he  r i v e r  never the less  such 

a reduct ion  i s  des i r ab le .  

As mentioned, while  

8 .  36 Shannon Banks The t o t a l  w a s t e  load discharged a t  the  upper l i m i t  

of t h e  t i d a l  reach o f  t he  Shannon r i v e r  from the Shannon Banks Sewerage 

Scheme i s  43  kg B.O.D./day. The e f f e c t  o f  this load  on w a t e r  q u a l i t y  i n  

t h e  r i v e r  i s  i n s i g n i f i c a n t .  The t rea tment  works which c o n s i s t s  o f  t h ree  

primary s e t t l i n g  tanks now serves a popula t ion  of 1350 and w a s  designed 

f o r  a populat ion equivalent- of 4000. 

overloaded a t  t i m e s  due t o  s torm w a t e r  inf lows and it is  proposed t o  

The scheme however is hydrau l i ca l ly  

i n t e r c e p t  these  flows to  a sepa ra t e  discharge.  I n  the  long t e r m  however, 

t h e  l e v e l  of t reatment  should he upgraded to  provide secondary t reatment  

i n  accordance with t h e  p o l i c y  commitment i n  the p lan  which s ta tes  t h a t  

secondary t reatment  should be provided f o r  a l l  l a r g e  c e n t r e s  of populat ion.  

A s  an a l t e r n a t i v e  the  f e a s i b i l i t y  of i n t e r c e p t i n g  t h i s  discharge i n t o  

t h e  Limerick Main Drainage Scheme should be inves t iga ted .  

8 . 3 7  The e f f l u e n t  f r o m  t h e  B a l l i n a  Sewerqge Scheme is discharged 

un t r ea t ed  t o  the  Shannon r i v e r  a t  i t s  o u t f a l l  from Lough D e r g .  

load  generated and t h e  waste load  discharged f r o m  t h e  scheme a r e  i n s i g n i f i c a n t  

i n  r e l a t i o n  t o  the  w a s t e  a s s i m i l a t i o n  capac i ty  of t h e  ri’ver a t  t h i s  loca t ion .  

IFa l l ina  

The waste 

This  i s  a combined scheme and t h e  q u a l i t y  o f  t h e  discharge e f f l u e n t  i s  

repor ted  t o  be considerably b e t t e r  than  t ha t  which is  normally taken 

for r a w  sewage. 

B.O.D. or reduced D.O. concent ra t ion  i n  t h e  river downstream of t h e  discharge 

p o i n t  are un l ike ly  t o  arise. Never the less ,  problems of an aesthetic na ture  

could arise. The o v e r a l l  p o l i c y  of t h e  p l an  t o  prevent  p u b l i c  nuisance and 

in t e r f e rence  with r e c r e a t i o n a l  and amenity use of t h e  r i v e r  as f a r  as  poss ib l e  

should be appl ied.  

Because of t h i s ,  w a t e r  q u a l i t y  problems such as increased  

8.38 Lisduff  and Barnacul l ia  S t r e a m s  These two streams d r a i n  the  area 

of opera t ion  of  t he  old Tynagh mining a c t i v i t i e s .  Both these  streams have 

been s e r i o u s l y  p o l l u t e d  due t o  t h e  i n g r e s s  of heavy metals f r o m  t he  mining 

activit ies i n  t h e  area. The mining ope ra t ions  have now ceased and while 

t h e  most r ecen t  surveys have shown a s l i g h t  improvement i n  water q u a l i t y  

i n  t h e  r i v e r s  t he  s i t u a t i o n  here  s t i l l  remains unsa t i s f ac to ry .  While 

i t  i s  n o t  poss ih l e  t o  p r e d i c t  how long i t  w i l l  t ake  t o  r e s t o r e  s a t i s f a c t o r y  
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water q u a l i t y  condi t ions  to  these  streams, it i s  considered t h a t  water 

q u a l i t y  should cont iaue  t o  improve a s  l e s s  and less metals (Zinc, Lead 

and Copper) are leached o u t  o f  t h e  a r e a  o f  the  old mining operat ions.  

8. 39 Ol la t r im River  While the re  are no knsm d i x e c t  discharges t o  

the  Ol l a t r im  r i y e r ,  the x e s u l t s  o f  the water q u a l i t y  surveys show t h a t  

the  r i v e r  is  moderately po l lu t ed .  

occurred i n  the  r e c e n t  p a s t  as surveys c a r r i e d  o u t  p r e  1984 showed the  

r i v e r  t o  6e i n  a gene ra l ly  s a t i s f a c t o r y  condi t ion.  

i n  water q u a l i t y  has been a t t r i b u t e d  t o  excessive n u t r i e n t  enrichment 

i n  t h e  upper reaches of t h e  r i v e r .  A possib1.e cause of t h i s  de t e r io ra t ion  

i n  water q u a l i t y  is  a t t r i b u t e d  t o  a g r i c u l t u r a l  p r a c t i c e s  i n  the  upper 

The d e t e r i o r a t i o n  i n  water q u a l i t y  

This reduct ion 

catchment and t h i s  p o s s i b i l i t y  should be fu r the r  inves t iga ted .  

8.40 Mining Operations Remedial measures w i l l  be c a r r i e d  ou t  on a s i t e  

s p e c i f i c  b a s i s  and i n  the  l i g h t  of l o c a l  condi t ions  a t  both the  Silvermines 

and Tynagh mining areas i n  order  t o  reduce the  ing res s  of po l lu t ing  mater ia l  

t o  sur face  water streams i n  the  a reas .  

$1 

8.41 

Alewnaghta on the  western shore of Lough Derg before  it e n t e r s  Lough Derg. 

Water q u a l i t y  i n  t h e  lower reaches of t he  Derrainy r i v e r  has de t e r io ra t ed  

s i n c e  1982. 

c l a s s i f i e s  t he  l o w e r  reaches of  t h e  r i v e r  a s  being moderately pol lu ted  

based on t h e  b i o l o g i c a l  survey would need t o  be f u r t h e r  inves t iga ted  before 

any remedial measures could be recommended a t  t h i s  s tage .  

Derrainy River  The r i v e r  discharges t o  a small l a k e ,  Lough 

The cause o f  t h i s  d e t e r i o r a t i o n  i n  water q u a l i t y  which now 
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Discharge TQ Lcugh Derg 

8.42 Portumna The o u t f a l l  from t h e  Portumna Sewerage Scheme i s  t o  

Lough Derg a t  a loca t ion  which i s  c l o s e  t o  t h e  e n t r y  of t he  Upper Shannon 

River  t o  t h e  lake.  The sewerage scheme has  a primary t reatment  works and 

t h e  waste load discharged is  estimated t o  be 21 kg B.O.D./day a t  an average 

concen t r a t ion  of about 100 mg/R. The e f f e c t  of t h i s  discharge on water 

q u a l i t y  i n  t h e  lake  i s  i n s i g n i f i c a n t .  

d i scharge  t o  the  lake from t h e  sewage works i n  terms of orthophosphate is 

i n s i g n i f i c a n t  when compared t o  t h e  orthophosphate load discharged t o  t h e  

l ake  from con t r ibu t ing  r i v e r s  and streams. I n  the  l i g h t  of  t h i s  it is 

f e l t  t h a t  any f u r t h e r  reduct ion i n  t h e  w a s t e  loads discharged t o  Lough 

Derg from Portumna Sewerage Scheme would not  have any apprec iab le  e f f e c t  

on improving water q u a l i t y  i n  t h e  lake.  The populat ion of Portumna had 

grown t o  about 1120 i n  1981 and i f  p a s t  t r e n d s  are continued t h e  population 

could increase  t o  about  1500 i n  t h e  year  2006 A.D. In  l i n e  wi th  t h e  o v e r a l l  

p o l i c y  of  t h e  p lan  t h e r e f o r e ,  which states t h a t  a l l  pub l i c  d i scharges  f r o m  

l a r g e  centres of populat ion should be s u b j e c t  t o  secondary t reatment  it i s  

recommended t h a t  secondary t rea tment  should be provided t o  t h e  waste loads 

d ischarge3  from Portumna i n  t h e  long term. 

S i m i l a r l y  the n u t r i e n t  load 

8 .42  (a )  Mountshannon The Mountshannon Sewerage Scheme c o n s i s t s  o f  a 

s e p t i c  tank which se rves  approximately 80 persons i n  t h e  v i l l a g e  and 

d i scha rges  t o  a s m a l l  stream c l o s e  t o  i t s  o u t f a l l  t o  Lough Derg. Other 

es tab l i shments  i n  t h e  v i l l a g e  such as h o t e l ,  school,  pub l i c  convenience, 

e tc . ,  are served by ind iv idua l  septic tanks.  C l a r e  County Council  

propos-to i n t e r c e p t  t h e s e  separate d ischarges  i n  t h e  v i l l a g e  and treat 

t o  a 20/30 ( B . O . D . / S . S )  standard prior t o  discharge t o  Lough Derg. 

Summary Conclusions and R.ecommendations on Discharges t o  R i v e r s  

and Streams i n  t h e  Lower Shannon Catchment. 

8 .43  

a t  t h e  e ighteen  c e n t r e s  of popula t ion  considered are summarised i n  Table 8.1. 

The recommendations i n  r e l a t i o n  t o  t h e  long term s i t u a t i o n  can only  be 

regarded as broad gu ide l ines  as t h e  estimates of the  magnitude and volume 

of t h e  w a s t e  loads generated and discharged by t h e  year  2006 A.D.  have been 

made i n  a l a r g e l y  a r b i t a r y  manner. 

The s t r a t e g i e s  recommended above for t h e  con t ro l  of  w a s t e s  generated 

The precise manner i n  which the  requi red  

w a s t e  reduct ions  can be achieved i n  p a r t i c u l a r  where non-point sources  of 
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TABLE 0.1  

Summary o f  Recommended S t r a t e g i e s  f o r  Waste Trea tment  a t  P o p u l a t i o n  C e n t r e s  

i n  the L o w e r  Shannon R i v e r  Catchment 

L o c a t i o n  

Nenagh 

C a s  t l e c o n n e l l  

Ki l la loe  

S c a r r i  f f 

Borr i sokane  

Newport 

Cappamore 

C a h e r c o n l i s h  

C l o g h j o r d a n  

Toomeva ra 

Doon 

Annacot ty  

Cappawhi te 

K i l l i m o r  

Port roe 

S i l v e  rmines  

B a l l i n a  

Shannon Banks 

Portumna 

K i l m a s t u l l a  River 

O l l a t r i m  River 

D e r r a i n y  R i v e r  

Mom t Shannon - 

Recommended Waste Trea tment  S t r a t e g y  

T e r t i a r y  t r e a t m e n t  may b e  r e q u i r e d  i n  t h e  f u t u r e .  

P r e s e n t  p o s i t i o n  s a t i s f a c t o r y  ; no change a n t i c i p a t e d .  

Implement c u r r e n t  p r o p o s a l  t o  p r o v i d e  a c t i v a t e d  s l u d g e  t r e a t m e n t  p l a n t  f o r  
combined e x i s t i n g  d i s c h a r g e s .  

I n t e r c e p t  e x i s t i n g  separate d i s c h a r g e s  and p r o v i d e  secondary  t r e a t m e n t  - 

I n t e r c e p t  i n d u s t r i a l  d i s c h a r g e s .  N o  change a n t i c i p a t e d  

I n t e r c e p t  e x i s t i n g  i n d u s t r i a l  d i s c h a r q e  o v e r  e x t e n d e d  p e r i o d .  

D r e s e n t  p o s i t i o n  s a t i s f a c t o r y .  

P r e s e n t  p o s i t i o n  s a t i s f a c t o r y .  

I n v e s t i g a t e  p o s s i b l e  a g r i c u l t u r a l  s o u r c e s  of w a s t e  and  t a k e  a p p r o p r i a t e  
r e m e d i a l  measures .  

I n t e r i e p t  e x i s t i n g  i n d u s t r i a l  discharg;.,  i n v e s t i g a t e  p o s s i b l e  a g r i c u l t u r a l  
s o u r c e s  of waste and  t a k e  a p p r o p r i a t e  r e m e d i a l  measures .  

improve e f f l u e n t  q u a l i t y  t o  20/30 (B.O.D./S.S.) s t a n d a r d .  

I n t e r c e p t  Annacot ty  sewage d i s c h a r g e  t o  Cas t le t roy/Monaleen  Scheme. 
I n v e s t i g a t e  e x i s t i n g  d i s c h a r g e s  t o  the I n d u s t r i a l  Estate Sewerage Scheme. 

P r e s e n t  s i t u a t i o n  s a t i s f a c t o r y  i n  t h e  s h o r t  term.  

P r o v i d e  f u l l  s e c o n d a r y  t r e a t m e n t  and d i s c h a r g e  t o  t h e  R i v e r  Shannon. 
r i v e r  f o r  compl iance  w i t h  N a t i o n a l  L i m i t  Values  f o r  b a t h i n g  waters. 

f l o n i t o r  

P r o v i d e  f u l l  s e c o n d a r y  t r e a t m e n t .  

Intercept  e x i s t i n g  i n d u s t r i a l  d i s c h a r g e .  

P r e s e n t  a r r a n g e m e n t  satisfactory. 

I n t e r c e p t  e x i s t i n g  i n d u s t r i a l  d i s c h a r g e .  

P r o v i d e  P r i m a r y  Trea tment  i n  t he  s h o r t  t e rm a t  least .  

S e p a r a t e  S torm Flows, s e c o n d a r y  t r e a t m e n t  s h o u l d  b e  p r o v i d e d  i n  the l o n g  term 

Secondary t r e a t m e n t  s h o u l d  b e  p r o v i d e d  i n  t h e  Long term. 

Monitor compliance w i t h  l i c e n c e s  ( i n d u s t r i a l )  d i s c h a r g e  c o n d i t i o n s .  

Invest igate  possible a g r i c u l t u r a l  sources of waste. 

F u r t h e r  i n v e s t i g a t i o n  needed  of p o s s i b l e  waste sources. 

P r o v i d e  s e c o n d a r y  treatment.  
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wastes a r e  concerned needs f u r t h e r  i n v e s t i g a t i o n  i n  the  l i g h t  of d e t a i l e d  

examination on the  ground t o  a s c e r t a i n  t h e  pathways i n  which these wastes 

reach a p a r t i c u l a r  water course and the  l o c a l  con t ro l s  which can be 

implemented i n  each case.  

General Remarks 

8 -44 The main concern i n  regard t o  lake  water  q u a l i t y  i n  the  catchment 

i s  the  presence of o r  p o s s i b i l i t y  of eut rophica t ion  and the  assoc ia ted  

increased  growth of green p l a n t s ,  i n  p a r t i c u l a r  planktonic  a lgae.  I t  is  

now well  e s t ab l i shed  t h a t  t he  main f a c t o r  i n  eu t rophica t ion  i s  phosphorus 

because of the  'growth l i m i t i n g '  s t a t u s  of t h i s  element f o r  green p l a n t s ,  

a t  l e a s t  i n  f reshwaters .  Thus the  con t ro l  and prevention of  eu t rophica t ion  

i s  p r imar i ly  concerned with minimising a r t i f i c i a l l y  induced inputs  of 

phosphorus t o  water;  such inputs  may a r i s e  d i r e c t l y  through the  discharge 

of wastes such as sewage o r  i n d i r e c t l y ,  e .g .  through t h e  leaching of land 

on which animal manures o r  a r t i f i c i a l  f e r t i l i s e r s  have been spread. 

8. 45 Considerable q u a n t i t i e s  of  phosphorus reach freshwaters  through 

the  leaching of rock, s o i l  and vegetable  material containing phosphorus 

compounds. Under n a t u r a l  condi t ions  such leaching  i s  l i k e l y  t o  g i v e ' r i s e  
-2 

t o  the  ' e3por t '  of  20  t o  50 mg P m p e r  annum i n  a lake catchment 

(Vollenweider, 1971); values  i n  t h i s  range have been repor ted  f o r  a 

number of unpol luted lake  stream catchments i n  I r e l and  (Bowman, 1982, 

1985; F.B.I.U., 1975; Horkan and Toner, 1984; Toner, 1977, 1979). A 

f u r t h e r  n a t u r a l  source of phosphorus is d i r e c t  p r e c i p i t a t i o n  on the  lake 
su r f  ace 1 measurements made a t  Ballinamore i n  Co. L e i t r i m  (Burke e t  a l ,  . 
1974) have shown t h a t  t h i s  may account f o r  1 0  mg P m p e r  annum i n  t h a t  

a rea .  The p o t e n t i a l  impact of these natural i npu t s  of phosphorus on a l g a l  

growth appears ,  however, t o  be r e l a t i v e l y  modest) this arises from t h e  f a c t ,  

as poin ted  o u t  i n  Chapter 6 ,  t h a t  much of the  phosphorus caxr ied  into l akes  

by n a t u r a l  agencies  i s  'unavai lab le '  t o  growing a lgae ,  i .e .  it does not  e n t e r  

as d isso lved ,  inorganic  phosphate (orthophosphate) the form i n  which it i s  

taken up by the  p l an t s .  

-2 

8.46 

p a r t i c u l a r l y  biodegradable wastes such as sewage and animal manures, a r e  of 

Comparsd.to t h e - n a t u r a l  sources of phosphorus, t he  a r t i f i c i a l  sources, 

much g r e a t e r  s ign i f i cance  as plant growth promoters. 

f a c t  t h a t  phosphorus i n  these  wastes e x i s t s  mainly as orthophosphate o r  as 

compounds which a r e  r e a d i l y  hydrolysed t o  orthophosphate i n  water. 

wastes, sewage has  been most commonly a s soc ia t ed  with a r t i f i c i a l  eutrophicat ion 

This i s  due to t h e  

Of t h e s e  

and excessive a l g a l  growth. The importance of sewage i n  t h i s  r e spec t  
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has  increased considerably s i n c e  t h e  1949s due t o  t h e  in t roduct ion  of  a r t i f i -  

c i a l  de t e rgen t s  conta in ing  polyphosphates.  It i s  estimated t h a t  i n  most 

developed coun t r i e s  (except ing those where low-phosphate de t e rgen t s  have 

been introduced)  de t e rgen t  phosphorus accounts  f o r  about 50 per cent  of t h e  

t o t a l  amount of t h e  element i n  r a w  sewage (Golterman, 1975). 

8.47 Animal manures are a p o t e n t i a l l y  l a r g e  source of b ioavai lab le  

phosphorus i n  sur face  waters. 

when generated i n  i n t e n s i v e  r e a r i n g  u n i t s  which n e c e s s i t a t e s  t h e i r  d i sposa l  

as  d i l u t e  s l u r r i e s  by spreading on land.  The fol lowing f i g u r e s  c o n t r a s t  

t h e  pe r  cap. phosphorus conten t  i n  sewage wi th  t h a t  i n  l ives tock  manures: 

These wastes are of p a r t i c u l a r  importance 

g P/day 

D o m e s t i c  Sewage 2 - 4 ( i n c l .  de t e rgen t  P) 

C a t t l e  Manures 28 

P i g  Manures 9 

Sheep Manures 0 .5  

I t  has  been est imated (Water P o l l u t i o n  Advisory Council ,  1983) t h a t  the  

t o t a l  amount of phosphorus generated i n  a g r i c u l t u r a l  w a s t e s  (animal manures 

and si lage e f f l u e n t )  i n  t h e  country i s  o f  t h e  o rde r  of 75,000 tonnes pe r  

annum. Assuming 3.0 p e r  cap. i n  domestic sewage t h i s  amount of phosphorus 

h a s  a human w a s t e  populat ion equ iva len t  of some 68 x lo6 or 19 t i m e s  t h e  

present populat ion,  However, t h e  impact of  t h i s  load is r e l a t i v e l y  much 

less than  t h a t  of domestic sewage and i n d u s t r i a l  w a s t e s  because t h e  l a t t e r  

I 

I 

are, i n  gene ra l ,  d ischarged d i r e c t l y  to w a t e r  whi le  t h e  former are mostly 1 

appl ied  t o  land.  

normal c i r c u m s t a n c e s ,  to  p r e s e n t  a problem as t h e  phosphate i o n ,  which 

dominates i n  these  p repa ra t ions ,  i s  r e a d i l y  held i n  t h e  s o i l  matr ix  

(Morgan, 1983); however, t h e r e  may be s i g n i f i c a n t  losses on pea ty  or  

sandy soi ls  or  where heavy r a i n f a l l  immediately fol lows app l i ca t ion  of the  

f e r t i l i z e r .  The same s i t u a t i o n  i s  l i k e l y  t o  apply f o r  phosphorus i n  w a s t e s  

from s e p t i c  tanks  which are allowed t o  overflow t o  t h e  ground; where soi ls  

Phosphorus i n  a r t i f i c i a l  f e r t i l i s e r s  i s  no t  l i k e l y ,  under 
I 

are s u i t a b l e  and where t h e  s e p t i c  tanks  are n o t  loca ted  c l o s e  t o  t h e  l ake  

shore then  such w a s t e s  are un l ike ly  t o  con t r ibu te  s i g n i f i c a n t  q u a n t i t i e s  of 

phosphorus t o  ad jacen t  su r face  waters (Jones and Lee, 1979). 

I 
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Y 
B 

Stxa teg ie s  f o r  Phosphorus Control  

8 .48 

weeds i n  f reshwaters ,  p a r t i c u l a r l y  i n  l akes ,  i s  m o s t  l i k e l y  t o  be achieved 

The reduction of or  prevent ion of excessive growths of a lgae  and 

by minimising t h e  i n g r e s s  of phosphorus from a r t i f i c i a l  sources.  However, 

i t  i s  a l s o  necessary t o  have some idea  of  the  n a t u r a l  p roduc t iv i ty  o f  the  

system being considered so t h a t  u n r e a l i s t i c  t a r g e t s  f o r  p l a n t  growth reduc- 

t i o n  o r  l i m i t a t i o n  a r e  n o t  adopted. This ques t ion  could be resolved by 

examining the  s i t u a t i o n  i n  ad jacent  waters which a r e  f r e e  of a r t i f i c i a l  

i npu t s  of phosphorus. Before a phosphorus i n p u t  control programme can be 

implemented i t  i s  a l s o  necessary t o  have a s  f u l l  an account a s  poss ib l e  of 

t he  magnitudes of the  d i f f e r e n t  sources  of phosphorus, n a t u r a l  and 

a r t i f i c i a l ,  a f f e c t i n g  t h e  l ake  involved. This would show, f i r s t l y ,  t h e  

r e l a t i v e  importance cf t he  a r t i f i c i a l  sources  compared t o  t h e  n a t u r a l  

sources  and thus  the  degree of o v e r a l l  con t ro l  of  phosphorus inpu t  which 

i s  poss ib l e .  In t h i s  r e spec t  it must be remembered,as poin ted  out  a l ready  

i n  Chapter 6,  t h a t  the  growth promoting p o t e n t i a l  of  n a t u r a l l y  der ived 

phosphorus (when measured as t o t a l  phosphorus) i s  l i k e l y  t o  be considerably 

less than t h a t  of the  a r t i f i c i a l l y  der ived phosphorus. Thus some weighting 

o f  t he  l a t t e r  i s  requi red  when a s ses s ing  the  s i t u a t i o n .  On the  b a s i s - o f  

previous remarks t h i s  could be done by assuming t h a t  only 10 - 20 per cent 

of the  n a t u r a l l y  der ived  phosphorus is  ' b ioava i l ab le '  bu t  t h a t  a l l  of  t h e  

a r t i f i c i a l l y  suppl ied  phosphorus i s  o f  t h i s  s t a t u s .  

8.49 The inventory of sources  would also i n d i c a t e  t h e  composition of the 

a r t i f i c i a l  i npu t  of phosphorus, i n  p a r t i c u l a r  t he  r e l a t i v e  cont r ibu t ion  

from po in t  and non-point sources .  This  i s  of considerable  importance i n  

the  assessment of e f f e c t i v e  remedial  or  prevent ive  measures. I n  genera l  

t h e  most c o s t - e f f e c t i v e  s t r a t e g y  i s  to  give p r i o r i t y  t o  r e l a t i v e l y  l a rge  

inpu t s  of  phosphorus and t h e  most amenable s i t u a t i o n  i n  t h i s  respec t  i s  

t h a t  i n  which t h e  bulk of t h e  phosphorus conta in ing  w a s t e  i s  der ived from 

one o r  a s m a l l  number of p o i n t  sources ,  e.g. sewage t reatment  p l an t s .  In  

such cases  it i s  a r e l a t i v e l y  s t r a i g h t  forward m a t t e r ,  from a t echn ica l  

po in t  of view a t  l e a s t ,  t o  e f f e c t  considerable  l i m i t a t i o n s  on o r  reduct ions  

of the  phosphorus inpu t s  t o  t h e  l ake  concerned by appropr ia te  measures a t  

t h e  t reatment  p l a n t s .  This  approach has been found appropr ia te  i n  many 
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n 

two decades; i n  r ecen t  yea r s  such measures have been adopted i n  I r e l and  

i n  t h e  case of Loughs Ennel l  and Neagh. 

8.50 In c o n t r a s t ,  t h e  remedial  s t r a t e g y  may not  be so c l e a r l y  def inable  nor 

as t e c h n i c a l l y  f e a s i b l e  where a r e l a t i v e l y  l a rge  number of  p o i n t  sources  

are involved o r B  i n  p a r t i c u l a r ,  where non-point sources  a r e  l i k e l y  t o  

con t r ibu te  a substantial f r a c t i o n  of the  a r t i f i c i a l l y  der ived  phosphorus. 

I n  such cases  the  pr ior i t ies  f o r  phosphorus inpu t ,  l i m i t a t i o n s  or 

reduct ions  may r equ i r e  d e t a i l e d  s t u d i e s  of  the  magnitudes of  t he  d i f f e r e n t  

sources  and an assessment o f  t h e i r  r e l a t i v e  impact. The l a t t e r  w i l l  be a 

func t ion  not  only of the  magnitude of  t he  source involved bu t  a l s o  of i t s  

p o s i t i o n  i n  thz catchment and t h e  a s soc ia t ed  p o s s i b i l i t y  o f  a t tenuat ion  of 

t h e  phosphorus content  before  t h e  waste stream reaches t h e  l a k e  proper.  

8.51 The most i n t r a c t a b l e  s i t u a t i o n  f o r  phosphorus con t ro l  arises where 

the  bulk of the  a r t i f i c i a l  i npu t  i s  a t t r i b u t e d  t o  non-point sources .  Such 

sources  may be represented  by t h e  sur face  run-off from urban a reas  o r  from 

f o r e s t e d  land which has  rece ived  f e r t i l i s e r  app l i ca t ions .  However, the  most 

important of such sources  i n  t e r m s  o f  t he  l i k e l y  impact on sur face  waters i s  

a g r i c u l t u r a l  l and ,  p a r t i c u l a r l y  t h a t  on which animal manures and o t h e r  farm 

wastes have been spread. Minimising losses of  phosphorus t o  drainage w a t e r s  

i n  t hese  cases  r equ i r e s  a c a r e f u l l y  con t ro l l ed  management scheme for t h e  

app l i ca t ion  of the w a s t e  on the  land ,  tak ing  account of such f a c t o r s  as 

r a i n f a l l ,  s o i l  moisture d e f i c i t ,  t h e  slope o f  t h e  land and t h e  composition 

of t h e  w a s t e .  S ince t h e  r e s p o n s i b i l i t y  f o r  s a f e  d i s p o s a l  of waste r e s t s  

wi th  ind iv idua l  farmers the  commitment t o  and t h e  understanding of t h e  

measures required may be lacking;  t hus  w a s t e  may 5e spread a t  t h e  wrong 

pe r iod  o r  a t  t oo  high a rate leading  t o  excessive losses of phosphorus and 

other cons t i t uen t s  i n  run-off.  Occurrences of t h i s  n a t u r e  are p a r t i c u l a r l y  

l i k e l y  i n  the  case of i n t e n s i v e  l i ves tock  r ea r ing  opera t ions  where the  a rea  

and/or na ture  of t h e  land a v a i l a b l e  €or  t h e  spreading of t h e  r e s u l t i n g  w a s t e s  

may be inadequate. The problems f o r  po l lu t ion  c o n t r o l  presented by these  

circumstances have been c l e a r l y  demonstrated i n  r ecen t  y e a r s  by the  case of 

Lough Sheel in .  

managed only where t h e  body charged with the  s t a t u t o r y  r e s p o n s i b i l i t y  f o r  

w a t e r  po l lu t ion  c o n t r o l  i s  d i r e c t l y  involved i n  t h e  design and monitoring 

of t h e  waste d i sposa l  opera t ion  (Dodd and Champ, 1983).  

.. 

It is  probable  t h a t  such s i t u a t i o n s  can be properly 
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P 

8.52 In  some cases  t h e  r e l a t i v e l y  g r e a t  d i f f i c u l t y  of adequately 

c o n t r o l l i n g  non-point source p o l l u t i o n  w i l l  r equ i r e  t h a t  t h e  s o c i a l  and 

economic d e s i r a b i l i t y  of t he  a c t i v i t i e s  g iv ing  rise t o  such po l lu t ion  be 

weighed c a r e f u l l y  a g a i n s t  t h e  poss ib l e  damage t o  water resources .  This is  

p a r t i c u l a r l y  the  case where t h e  l a t te r  a r e  t o  be used a s  w a t e r  supply 

sources .  In  such s i t u a t i o n s  it may be necessary t o  restrict o r  even prevent  

a c t i v i t i e s  g iv ing  rise t o  non-point source po l lu t ion  i n  t h e  catchment 

concerned i f  it is considered t h a t  t he  degree of con t ro l  which can be 

exercihed over such p o l l u t i o n  w i l l  no t  be adequate. Such a po l i cy  i s ,  

however, l i k e l y  t o  p re sen t  problems of  a p o l i t i c a l  na ture  and the  b e s t  

t h a t  might be achievable  i s  t h e  c r e a t i o n  of ' bu f f e r  s t r i p s '  i n  t he  immediate 

v i c i n i t y  of t he  lake  where waste producing a c t i v i t i e s  would no t  be allowed. 

A l t e rna t ive ly ,  a s  i n  t h e  case of  Lough Shee l in ,  mentioned above, some or  a l l  

of the wastes may be 'exported '  from t h e  catchment f o r  d i sposa l  i n  a reas  

where t h e  r i s k  of water po l lu t ion  i s  much lower. 

Control  of Eutrophicat ion i n  t h e  lakes of t h e  Lower Shannon Catchment 

8. 53 The information requi red  f o r  an assessment of  t he  need f o r  and 

na tu re  of counter-eutrophicat ion measures i s  ava i l ab le  for only two lakes  

i n  the  Lower Shannon Catchment, v i z .  Lough Derg and Poulawee Lough. !these 

t w o  l a k e s  a r e  t r e a t e d  sepa ra t e ly  i n  t h e  following sec t ions .  General 

information obtained on the  other l a k e s  i n  t h e  catchment, of  which the re  

are over  f o r t y ,  suggests  t h a t  a r t i f i c i a l  eu t rophica t ion  i s  not  a problem 

i n  these  w a t e r  bodies.  Thus f u t u r e  management dec is ions  i n  these  cases  

should mainly concern prevent ive  rather than. remedial measures. I 

8 - 5 4  While it is n o t  possible t o  make s p e c i f i c  recommendations for these 

unsurveyed lakes ,  t h e r e  are a number of genera l ly  app l i cab le  measures which 

should be taken i n t o  account., I n  gene ra l l  s i g n i f i c a n t  d i scharges  of 

biodegradable wastes should n o t  be made d i r e c t l y  t o  l akes  o r  t o  t h e i r  

feeder  streams wi th in  a s h o r t  d i s t ance  (<  5 km) of  the  lake.  In  l i n e  with 

t h e  proposals  p u t  forward i n  Chapter 6 ,  a s i g n i f i c a n t  discharge i n  t h i s  

r e s p e c t  might be taken as one which i s  l i k e l y  t o  give rise t o  an annual 

phosphorus inpu t  equal  t o  o r  g r e a t e r  than 10 - 20 p e r  cen t  of t h e  ' n a t u r a l '  

i n p u t ?  

phosphorus because of t h e i r  g r e a t e r  b i o a v a i l a b i l i t y  compar@d 

inpu t s .  The ' n a t u r a l '  i npu t  may be es t imated  by assuming t h a t  t he  ' expor t '  

t h i s  approach i s  recommended t o  weight the  a r t i f i c i a l  inputs  of 

t o  na tu ra l  
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-2 
r a t e  of  phosphorus from the  catchment i s  of t h e  order  of 25 m g  P m Per 

annum. 

have been repor ted  f o r  unpol luted l ake  stream catchments i n  I r e l and  i n  

r ecen t  years .  . 

A s  poin ted  ou t  i n  Chapter 6,  t h i s  i s  f a i r l y  t y p i c a l  of values which 

8. 55 Where d i r e c t  discharges of  wastes to  l akes  ox t o  t h e i r  feeder  streams 

near  t he  lake cannot be avoided t h e  provis ion  of a phosphorus removal s t ep  

i n  waste t reatment  should be considered. This  considerat ion should include 

an assessment of the  r e l a t i v e  magnitude of  the  po in t  and non-point waste 

sources  a f f e c t i n g  the  l a k e ;  i f  t h e  po in t  source i s  not  cont r ibu t ing  a 

s u b s t a n t i a l  f r a c t i o n  ( s a y  g r e a t e r  than 30 pe r  cen t )  of t he  est imated t o t a l  

i n p u t  of b ioavai lab le  phosphorus e x t r a  t rea tment  may not  be j u s t i f i e d  i n  

terms of t h s  l i k e l y  b e n e f i t  f o r  water  qua l i ty . .  Furthermore, a s  most lakes  

i n  the  catchment a rea  a r e  l i k e l y  t o  have r ap id  water renewal r a t e s  i n  winter  

and sp r ing  months it may be s u f f i c i e n t  t o  reduce phosphorus inpu t s  only i n  

t he  summer and autumn months. The water renewal r a t e s  a r e  l i k e l y  t o  be 

appreciably slower and the  p r o b a b i l i t y  of the  growth of 

t he  scum forming blue-green types)  h igher  i n  the  l a t t e r  

s t r a t e g y  could be assessed  on a t r i a l  and e r r o r  bas i s .  

8. 56 In  regard t o  t h e  con t ro l  of non-point sources  of  

nuisance algae (e.g. 

months. This 

waste the  problems 

of i n s t i t u t i n g  adequate c o n t r o l s  are, as poin ted  out above, much g r e a t e r .  

In  the  f i r s t  ins tance  s o m e  reduct ion of phosphorus input  i s  l i k e l y  'to be 

achieved by t h e  adherence t o  good management p r a c t i c e s  i n  disposing of 

w a s t e  by land spreading. 

knowledge of a l l  l oca t ions  where waste i s  s t o r e d  and of t h e  c o n s t r a i n t s  

ope ra t ing  on t h e  safe d i sposa l  of such wastes;  

t h e  spreading operations are supervised and t h e i r  adequacy checked by 

t h e  monitoring of the  q u a l i t y  of  dxalnage waters.  Where more s t r i n g e n t  

c o n t r o l s  are necessary,  e-g.  i n  o rde r  t o  p r o t e c t  d r inking  water souxces, 

t h e  d e s i r a b i l i t y  of r e s t r i c t i n g  i n  t h e  catchment the  type of a c t i v i t i e s  

This r equ i r e s  t h a t  t he  l o c a l  a u t h o r i t y  has a f u l l  

it i s  a l s o  des i r ab le  t h a t  

g iv ing  rise t o  the  wastes O r ,  a t  l eas t ,  t h e  d isposa l  of such wastes by 

land  spreading,  o r  t o  zoning them ou t s ide  ' b u f f e r '  s t r i p s  around the  lake  

would have t o  be addressed. A l t e rna t ive ly ,  t he  ' expor t '  of wastes from 

the  catchment a rea  may be considered. The ex ten t  t o  which such measures, 

which c l e a r l y  e n t a i l  problems o t h e r  than those of a t echn ica l  na tu re ,  

could be j u s t i f i e d  or  f i n d  acceptance would depend on t h e  perceived 

importance of the  water body under cans idera t ion .  

I 

I 
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8 . 5 7  The foregoing genera l  gu ide l ines  do n o t  obvia te  t h e  need t o  

ob ta in  d e t a i l e d  information on t h e  lakes  i n  t h e  catchment. Because o f  the  

r e l a t i v e l y  va r i ab le  response of  l a k e  systems t o  n u t r i e n t  i npu t  it is  

prefebable  t o  be i n  a p o s i t i o n  t o  make s p e c i f i c  assessments f o r  p a r t i c u l a r  

lakes .  The more important information requi red  f o r  t h i s  purpose r e l a t e s  

t o  hydrological  and phys ica l  a spec t s  (e .g .  water r e t e n t i o n  t i m e  and lake  

volume), n u t r i e n t ,  p a r t i c u l a r l y  phosphorus inpu t  l e v e l s  (and the  breakdown 

of these  between n a t u r a l  and a r t i f i c i a l  sources)  and the  p re sen t  response 

of t he  l a k e  t o  the  l a t t e r  i n  terms of  a l g a l  growth (chlorophyl l  - a 

concen t r a t ions ) .  I t  i s  recognised t h a t  a considerable  e f f o r t  i s  needed t o  

ob ta in  information of t h i s  type.  Thus any resources  which can be deployed 

t o  make t h e  necessary i n v e s t i g a t i o n s  should be a l loca t ed  on a p r i o r i t y  

b a s i s ,  v i z .  lakes  used f o r  water supply o r  which harbour high q u a l i t y  

game f i s h  s tocks  should be given precedence over those c l a s s i f i e d  a s  

coarse  f i s h e r i e s .  

The Pos i t i on  i n  Lough Derg 

8. 58 Lough Derg i s  by f a r  t he  l a r g e s t  l a k e  i n  t h e  Lower Shannon catchment 

and r ep resen t s  t he  bulk of the  su r face  water resources  i n  the  a rea .  

Severa l  a b s t r a c t i o n s  f o r  water supply purposes a r e  made from t h e  l ake  and 

i t s  o u t l e t  ( inc luding  those f o r  Limerick C i ty )  and a f u r t h e r  l a r g e  

a b s t r a c t i o n  i s  being planned t o  serve  a reg iona l  water supply scheme i n  

Tipperary ( N R ) .  I n  a d d i t i o n  the  lake  i s  a n  important angl ing water,  

harbouring good s tocks  of brown t r o u t  and seve ra l  coarse  f i s h  spec ies .  

I n  r e c e n t  yea r s  t h e  va lue  of t h e  l ake  as a r e c r e a t i o n a l  and amenity area 

has been inc reas ing  n o t  least  because of t he  development of boat  h i r e  

f ac i l i t i e s  on t h e  Shannon naviga t ion  system, of which Lough Derg f o r m s  

a s u b s t a n t i a l  and popular  part. 

i s  a n  important cons idera t ion .  

and t h e  use of the  lake  as a source of w a t e r  supply,  it i s  necessary,  

as argued above i n  Chapter F ive ,  t h a t  t h e  growth of a lgae  and, consequently,  

the  inpu t  of phosphorus be kept  t o  moderate l e v e l s .  

Thus t h e  q u a l i t y  of t he  lake  waters 

I n  view of t h e  presence of game f i s h  

‘ 

8. 59 

inpu t s  through t h e  f eede r  streams and from o the r  sources  have been set  

out  i n  Chapter Three. 

by the  An Foras Forbartha survey of 1976-1978 (See Table 3 . 5 ) .  These da ta  

The a v a i l a b l e  da t a  on w a t e r  q u a l i t y  i n  Lough Derg and on n u t r i e n t  

The most comprehensive d a t a  base i s  t h a t  generated 
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E I 

p lace  t h e  lake  on t h e  border  between t h e  mesotrophic and eu t rophic  

ca t egor i e s  according t o  t h e  O.E.C.D. c l a s s i f i c a t i o n  system (Table 5.1) and 

thus  of a type which should be compatible with the  main b e n e f i c i a l  uses  

i d e n t i f i e d  i n  t h e  preceding paragraph. The va lues  recorded f o r  t o t a l  

phosphorus and ch lorophyl l  5 concen t r a t ions  i n  t h e  1976-1978 pe r iod  

w e l l  wi th in  t h e  l i m i t s  proposed f o r  t h e s e  parameters i n  Chapter Five 

(See Paragraph 5 .24  e t  seq.). 

phosphorus t o  the  lake  i n  t h e s e  yea r s  w a s  considerably less than t h a t  

p red ic t ed  by t h e  O.E.C.D.  r e l a t i o n s h i p  as l i k e l y  t o  g ive  rise t o  t h e  

a f o r e  mentioned l i m i t i n g  va lues  f o r  ch lorophyl l  - a concent ra t ions .  These 

observa t ions  suggest  a s a t i s f a c t o r y  p o s i t i o n  i n  t h e  lake  i n  regard t o  

w a t e r  q u a l i t y  i n  t h e  per iod  concerned; they a lso suggest  t h a t  t h e  lake  

has  a s u b s t a n t i a l  capac i ty  t o  a s s i m i l a t e  f u r t h e r  phosphorus inpu t s  

( equ iva len t  t o  2 0  tonnes/annum of b ioava i l ab le  phosphorus) i f  it is  

considered acceptab le  t h a t  a l g a l  growths be permi t ted  t o  inc rease  t o  t h e  

l e v e l s  represented by t h e  proposed l i m i t s  on chlorophyl l  5 concent ra t ions .  ' 

w e r e  

I n  a d d i t i o n ,  t h e  es t imated  input  of t o t a l  

8 .60  This  assessment of t h e  s i t u a t i o n  i n  Lough Derg i s  put  i n  considerable  

doubt by f u r t h e r  measurements made by An Foras Forbartha i n  t he  lake  i n  

t h e  summe' and autumn months of  1982 and 1984. Concentrat ions of 

ch lorophyl l  - a 

g r e a t e r  than the  maxima recorded i n  t h e  1976-1978 inves t iga t ion ;  

va lues  f o r  1982 and 1984 are taken as t h e  annual maxima they would p l ace  

the  lake  w e l l  i n t o  t h e  O.E.C.D. eu t roph ic  category.  Furthermore, i f  t h i s  

h igher  level  of a l g a l  growth r e p r e s e n t s  a permanent change i n  t h e  

p roduc t iv i ty  of t h e  l ake  it i s  p o s s i b l e  t h a t  i t  could have adverse e f f e c t s  
on t h e  b e n e f i c i a l  u ses ,  p a r t i c u l a r l y  water a b s t r a c t i o n s  and game f i s h e r i e s .  

A s  po in ted  o u t  i n  Chapter 3 ,  t h e  r ep resen ta t iveness  of t hese  r ecen t  

data needs t o  be inves t iga ted '  but they  do sugges t  t h e  need €or caut ion  

i n  i n t e r p r e t i n g  t h e  r e l a t i o n s h i p  between phosphorus inpu t  and a l g a l  

growth apparent  i n  t h e  d a t a  from t h e  main survey of 1976-1978. 

and t o t a l  phosphorus a t  t h e s e  t i m e s  w e r e  considerably 

i f  t hese  

1 As p a r t  of i t s  n a t i o n a l  programme of i n v e s t i g a t i o n  i n t o  l a k e  water 
q u a l i t y ,  An Foras Forbartha i s  ca r ry ing  o u t  f u r t h e r  surveys of t he  
l ake  and i t s  feeder  streams through 1986. 
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8.61 

of t he  lake ,  as assessed  by the  numbers of p lanktonic  a lgae  i n  the  water 

column, showed a s u b s t a n t i a l  i nc rease  between the  e a r l y  1920's and the  

1970's. It i s  arguable  t h a t  t h i s  change i s  l a r g e l y  i r r e v e r s i b l e  as it 

would r e f l e c t  a response t o  many developments i n  t h e  catchment over the 

f i f t y  year  pe r iod ,  each f a c i l i t a t i n g  a n  increased  input  of n u t r i e n t  

substances t o  drainage waters. The m o r e  important of such developments 

would have been t h e  i n s t a l l a t i o n  and extension of sewerage schemes and an 

i n t e n s i f i e d  use of land,  p a r t i c u l a r l y  f o r  a g r i c u l t u r a l  purposes. However, 

t h e  da t a  f o r  1976-197% i n d i c a t e  t h a t  t h i s  i nc rease  i n  p roduct iv i ty  had 

I t  has a l so  been pointed o u t  i n  Chapter 3 t h a t  t he  product iv i ty  

n o t  l e d  a t  t h a t  s t age  t o  condi t ions  incompatible with the  main uses  of 

t h e  lake  waters. I t  i s  d i f f i c u l t  t o  accept  t h a t  t he  apparent f u r t h e r  

i nc rease  of p roduc t iv i ty  between t h e  1976-1978 and 1982-1984 periods w a s  

caused by an increased  i n p u t  of n u t r i e n t s  and ava i l ab le  da t a  on the  q u a l i t y  

of inflowing r i v e r s  and streams would no t  support  such a conclusion. 

A f u r t h e r  updating of t h e  phosphorus inpu t  es t imates  i s  des i r ab le .  More 

l i k e l y  explanat ions f o r  t h e  apparent  increase  of a l g a l  growth may be 

advanced, I t  i s  p o s s i b l e  t h a t  a phosphorus inpu t  of t h e  order  measured 

i n  1976-1978 can produce a g r e a t e r  growth of algae than t h a t  observed 

dur ing  the  per iod (and t h e  wide confidence l i m i t s  of the  O.E.C.D. - -  

r e l a t i o n s h i p s  i l l u s t r a t e  t h i s  p o s s i b i l i t y ) .  A l t e rna t ive ly ,  as suggested 

i n  Chapter 3 ,  t h e  increased  growth of  p lanktonic  a lgae  may i n d i c a t e  a 

change i n  t h e  ecology o f  t h e  lake  whereby the  la t ter  organisms are out- 

competing t h e  p l a n t s  on t h e  substratum f o r  t h e  ava i l ab le  n u t r i e n t s .  

8. 62 It  i s  clear t h a t  f u r t h e r  i n v e s t i g a t i o n s  w o u l d  be needed t o  obta in  

a full understanding of t h e  r e l a t i o n s h i p  between phosphorus i n p u t  and algal 

growth i n  Lough Derg. 

conserva t ive  a t t i t u d e  t o  t h e  management of water q u a l i t y  i n  t h e  lake.  

F i r s t l y ,  t he re  is  a s t rong  case  t o  be made a g a i n s t  any f u r t h e r  po in t  

d i scharges  of waste der ived  phosphorus of s i g n i f i c a n t  s i z e  d i r e c t l y  t o  

t h e  l ake  or t o  feeder  rivers and streams wi th in  a short d is tance  

(<  5 km) of the lake .  A s i m i l a r  r e s t r i c t i o n  or c l o s e  con t ro l  should 

be placed on act ivi t ies  l i k e l y  t o  i n c r e a s e  t h e  i n p u t  of b ioava i l ab le  

phosphorus from non-point sources ,  i n  p a r t i c u l a r  the  land spreading 

of farm wastes such as animal manures. While t h e  ca l cu la t ions  made 

above suggest  that  t h e  l ake  has an a s s i m i l a t i o n  capac i ty  f o r  some 

I n  t h i s  s i t ua t ion  it i s  advisable  t o  adopt a 
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20 tonnes of b ioava i l ab le  phosphorus, t o  take  advantage of t h i s  

capac i ty  would mean accept ing  a s u b s t a n t i a l  i nc rease  of a l g a l  growth. 

Furthermore, as the  1982 and 1984 d a t a  suggest  t h a t  t h e  p re sen t  phosphorus 

inpu t  can,  under c e r t a i n  cond i t ions ,  l ead  t o  a g r e a t e r  growth of a lgae  

than  t h a t  observed i n  1976-1978, a fKrther  i npu t  may w e l l  l ead ,  on 

occasion, t o  growths represented  by ch lorophyl l  concentrat ions .well  i n  

excess  of t he  l i m i t s  proposed i n  Chapter 5. 

8.63 The second po in t  t o  be considered i n  a water q u a l i t y  management 

s t r a t e g y  f o r  the  lake i s  whether it is  d e s i r a b l e  and f e a s i b l e  t o  reduce 

a l g a l  growths. I f  f u r t h e r  surveys of the  lake  show t h a t  growths of the  

order  measured i n  1982 and 1984 have become t y p i c a l ,  t h e r e  would be a 

s t rong  case f o r  a t tempting such reduct ion.  However, i f  these  prove 

except ional  and the  condi t ions  observed i n  1976-1978 a r e  more t y p i c a l ,  

t h e  need f o r  growth reduct ion measures would be much less and probably 

n o t  j u s t i f i e d  i n  terms of t h e  improvements l i k e l y  to  be achieved. This 

leads  on t o  the  f e a s i b i l i t y  of br inging  about a decrease of a l g a l  growth 

i n  the  lake which may be assumed t o  r equ i r e  mainly a reduct ion of 

phosphorLs input .  Assuming t h a t  t he  est imated inpu t  i n  1976-1978 of 

approximai.ely 200 tonnes p e r  annum is  s t i l l  v a l i d  (although a s  pointed 

o u t  above t h i s  r equ i r e s  upda t ing ) ,  it is c l e a r  from the  details  given 

i n  Chapter 3 ' t h a t  oiily a very small  reduct ion of t o t a l  phosphorus 

input  could be achieved by removing phosphorus from t h e  main waste 

d ischarges  on o r  near  t h e  l ake  (Nenagh, Portumna and S c a r r i f f )  a s  these  

account f o r  only 4 per cen t  of t h e  t o t a l .  The bulk of phosphorus inpu t  

i s  accounted f o r  by t h e  load  i n  the  River Shannon (approximately 80 pe r  

c e n t  i n  1978-1978). Thus s u b s t a n t i a l  reduct ion of phosphorus input  t o  t h e  

lake  would r equ i r e  reduct ion  of t h e  River Shannon load. This  would be 

f e a s i b l e  only i f  t he  waste i n p u t s  a t  t h e  major populat ion c e n t r e s  upstream, 

i n  p a r t i c u l a r  Athlone, Ba l l inas loe  and B i r r ,  w e r e  respons ib le  €or a 

s u b s t a n t i a l  f r a c t i o n  of t h e  phosphorus load i n  t h e  r i v e r  a t  Portumna. 

Assessment of this f r a c t i o n  would be d i f f i c u l t ;  i n  view of t he  long 

distances involved t h e  'carry-over '  of phosphorus from these  waste 

sources  i s  l i k e l y  t o  be s m a l l .  

8.64 

a l ready ,  t h i s  parameter i s  n o t  a r e l i a b l e  measure of t h e  l i k e l y  impact on 

p l a n t  growth because o f  t h e  d i f f e r e n t  b i o a v a i l a b i l i t i e s  of t h e  n u t r i e n t  

The foregoing remarks consider  t o t a l  phosphorus and, as mentioned 
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i n  n a t u r a l  and a r t i f i c i a l  sources .  

b ioava i l ab le  f r a c t i o n  of n a t u r a l  i npu t s  i s  a s  low as 10 per cent  i n  c o n t r a s t  

t o  t h e  v i r t u a l  t o t a l  a v a i l a b i l i t y  of a r t i f i c i a l  inputs .  

an underestimate of t he  importance of n a t u r a l  sources is  indica ted  by 

est imated inpu t s  of 'orthophosphate '  t o  t h e  lake i n  1976-1978 which were 

about 40 pe r  cen t  of the  t o t a l  phosphorus inputs .  

m o s t  conservat ive es t imate  of  10 p e r  cen t  b i o a v a i l a b i l i t y  f o r  t he  na tu ra l  

sources  and a l so  assuming, a s  w a s  done above, t h a t  t he  bulk of t h e  input  

of 200 tonnes/annum i n  1976-1978 w a s  from such sources ,  then i t  may be 

ca l cu la t ed  t h a t  the  waste der ived  phosphorus from the  near-lake towns 

(Nenagh, Portumna and S c a r r i f f )  could account f o r  as  much as 38 pe r  cen t  of 

t he  b ioava i l ab le  phosphorus inpu t  t o  the  lake.  While t h i s  f i gu re  i s  

l i k e l y  t o  exaggerate the  importance of these  sources ,  it emphasises t h a t  

they could not  be ignored i n  a catchment wide programme of phosphorus 

input  reduct ion.  Apart from asses s ing  t h e i r  impact on the  general  body 

of t h e  l ake ,  it would be d e s i r a b l e  t o  i n v e s t i g a t e  whether these  sources  

have any loca l i s ed  e f f e c t s ,  e.g.  shore- l ine  growths of s e s s i l e  a lgae ,  which 

should a:d could be con t ro l l ed .  

It has been assumed above t h a t  t h e  

That t h i s  may be 

However, taking t h e  

8. 65 The o v e r a l l  importance of these  near-lake waste sources  depends 

on t h e  c h a r a c t e r i s t i c s  of the  phosphorus load c a r r i e d  i n t o  the  lake  a t  

Portumna by the  River Shannon. While it has been assumed i n  making the  

c a l c u l a t i o n s  with the  O.E.C.D. r e l a t i o n s h i p s  t h a t  t he  bulk of t h i s  load 

reflects n a t u r a l  i n p u t s  t h i s  r e q u i r e s  f u r t h e r  i nves t iga t ion .  As poin ted  

o u t  above the 'orthophosphate '  l oad  en te r ing  the  lake  i s  considerably 

g r e a t e r  than 10 p e r  cen t  of t h e  t o t a l  phosphorus load ('L 40 per cen t )  

and t h i s  a l s o  holds f o r  t h e  R i v e r  Shannon input  .. The i n v e s t i g a t i o n s  

necessary t o  determine t h e  b i o a v a i l a b i l i t y  of t h e  phosphorus loads  i n  

t h e  River  Shannon would probably r equ i r e  bioassay exFeriments as wel l  

as chemical ana lys i s .  

accomplished the  a l l i e d  t a s k  of  determining how much of the  b ioavai lab le  

phosphorus i n  the  River Shannon a t  Portumna is  a t t r i b u t a b l e  t o  con t ro l l ab le  

w a s t e  sources  upstream would be  much more d i f f i c u l t .  However, u n t i l  such 

i n v e s t i g a t i o n s  have been undertaken, i t  i s  not  poss ib l e  t o  state with any 

1 

While t h i s  a spec t  would be r e l a t i v e l y  e a s i l y  

- 
1 The 'orthophosphate '  f r a c t i o n  r e f e r r e d  t o  here in  is  n o t  s t r i c t l y  the  

so lub le  phosphate ion  as samples are no t  f i l t e r e d  before  ana lys i s .  The 
more c o r r e c t  t e r m  f o r  t h i s  f r a c t i o n  i s  ' t o t a l  molybdate r e a c t i v e '  
phosphorus and would inc lude ,  i n  add i t ion  t o  phosphate sensu s t r i c t u ,  
complexed forms of phosphate which are hydrolysed r e l a t i v e l y  e a s i l y .  

I 12 3 
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I 

c e r t a i n t y  whether a phosphorus reduct ion  prograhne f o r  t he  t h r e e  main 

near- lake w a s t e  sources  (Nenagh, Portumna and S c a r r i f f )  would be j u s t i f i e d  
d 

as a means of r e s t r i c t i n g  a l g a l  growth i n  t h e  lake.  

8 .66  The t h i r d  element of a management s t r a t e g y  f o r  Lough Derg is  a s e t  

of measures t o  deal wi th  excess ive  a l g a l  growths i n  the  lake .  There is  a 

s t rong  p o s s i b i l i t y  t h a t  s i g n i f i c a n t  reduct ion  o f  t h e  p re sen t  levels of 

growth i n  t h e  lake  w i l l  n o t  prove f e a s i b l e  on  t echn ica l  grounds and t h a t  

p e r i o d i c  loss of w a t e r  q u a l i t y ,  i n  terms of high a lgal  d e n s i t i e s  i n  the  

water column, w i l l  have t o  be expected. I n  t h i s  s i t u a t i o n ,  i t  would s e e m  

prudent  t o  have e x t r a  f a c i l i t i e s  a v a i l a b l e  i n  t reatment  p l a n t s ,  e .g .  

a c t i v a t e d  carbon f i l t e r s ,  which can h e l p  t o  mi t iga t e  the e f f e c t s  of high 

a l g a l  c e l l  conten t  i n  t h e  a b s t r a c t e d  water.  I t  would be d e s i r a b l e  also t o  

have contingency p lans  t o  remove depos i t s  of a lgae  and o the r  p l a n t s  when 

t h e s e  occur on shores  i n  areas which are  used for  bathing,  boa t  ber th ing  

or  as gene ra l  amenit ies .  I n  regard t o  f i s h  s tocks  and angl ing  t h e r e  i s  

l i t t l e  of a contingency n a t u r e  which can be planned t o  d e a l  wi th  poss ib le  

effects of excessive algal growths. However, t h e  l a r g e s t  growths observed 

to-date i n  t h e  lake  are un l ike ly  t o  have a s e r i o u s  impact on f i s h  unless  

they  p e r s i s t  f o r  long per iods .  

e.67 I n  summary, a w a t e r  q u a l i t y  madagement s t r a t e g y  f o r  Lough Derg 

should c o n s i s t  of t h e  fo l lowing  p r i n c i p a l  elements : 

a )  A r e s t r i c t i o n  on f u r t h e r  s i g n i f i c a n t  i n p u t s  o f  waste der ived  

phosphorus (from p o i n t  or non-point sources)  e i t h e r  d i r e c t l y  t o  

t h e  lake  or t o  f eede r  r ivers  and streams wi th in ,  s ay ,  5 km from 

their o u t f a l l  t o  the  lake. 

b) A programme of i n v e s t i g a t i o n  t o  determine the d e s i r a b i l i t y  and 

f e a s i b i l i t y  of reducing t h e  p r e s e n t  l e v e l  of a l g a l  growth i n  t h e  

lake.  This  programme would have t w o  main elements,  v iz .  continued 

su rve i l l ance  of w a t e r  q u a l i t y  condi t ions ,  p a r t i c u l a r l y  a l g a l  

growth, i n  t h e  l a k e  and an assessment of t h e  relative importance 

of t h e  var ious  sources  of bioavailable phosphorus e n t e r i n g  t h e  

l ake  and whether and i n  what manner t h e s e  could be con t ro l l ed  

s o  as t o  s i g n i f i c a n t l y  reduce t h e  inpu t  of n u t r i e n t s .  

C )  A s e t  of contingency measures t o  deal wi th  t h e  adverse e f f e c t s  

of episodes of above normal a l g a l  growth. 
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Y 
8.68 

w a t e r  q u a l i t y ,  p e r  s e  and a sepa ra t e  assessment i s  required f o r  t h e  

impact of pea t  s i l t  on the lake.  

i n  recent yea r s  t h a t  t h e  commercial ha rves t ing  of t h e  pea t lands  upstream 

of Portumna i s  l ead ing  t o  t h e  i n g r e s s  of Large amounts of s i l t  t o  Lough 

F i n a l l y ,  it should be noted t h a t  t h e  above d i scuss ion  concerns 

There has  been much publ ic  concern 

Derg wi th  adverse impact on f i s h  , i n v e r t e b r a t e  fauna and shore-line 

amenities.  The s i t u a t i o n  i n  t h e  mid 1970's was inves t iga t ed  by An 

Foras Forbartha (Toner and Clabby, 1975) and t h e  f ind ings  are summarised 

i n  Chapter 3 (paragraph 3 .32) .  While t h a t  i n v e s t i g a t i o n  concluded t h a t  

t h e  p e a t  s i l t  e n t e r i n g  t h e  l ake  was no t  Likely t o  have any s i g n i f i c a n t  

adverse e f f e c t  on f i s h  or bottom fauna, there i s  a need t o  up-date the  

p o s i t i o n  by f u r t h e r  i n v e s t i g a t i o n .  These f u r t h e r  s t u d i e s  should a l s o  

assess t h e  p o s s i b i l i t y  o f  a connection between inc rease  of pea t  s i l t  

i n p u t  t o  t h e  l ake  and eu t rophica t ion .  There is  evidence from r e c e n t  

r e sea rch  (see Bowman, 1985, page 79) t h a t  phosphorus assoc ia ted  wi th  

organic  matter i n  humic a c i d s  may be re l eased  as phosphate ion  under 

t h e  in f luence  of U.V. r a d i a t i o n  i n  s t rong  sun l igh t .  This conceivably 

could i n t e n s i f y  a l g a l  growth, p a r t i c u l a r l y  i n  summer months. 

The P o s i t i o n  i n  PouLawee Lough 

8.69 Th i s  i s  t h e  only  o t h e r  lake i n  t h e  catchment f o r  which r ecen t  

d a t a  on w a t e r  q u a l i t y  are ava i l ab le .  Poulawee Lough is  one of a group 

of s m a l l  lakes  loca t ed  i n  t h e  v i c i n i t y  of Puckanet no r th  o f  Menagh, 

which d r a i n  i n t o  t h e  Luska area on t h e  e a s t e r n  shore of Lough Derg. 

The w a t e r  q u a l i t y  p o s i t i o n  i n  t h i s  l a k e ,  s h o r t l y  before  and following 

t h e  commencement (May 1982) a f  t h e  d i scha rge  of treated sewage from t h e  

v i l l a g e  of Puckane, w a s  i nves t iga t ed .  by An Foras Forbartha on behalf  of 

Tipperary (NR) (Bowman, 1983, Toner and Bowman, 1985). These inves t ig-  

a t i o n s  ind ica t ed  t h a t  a subs tan t ia l  i nc rease  of algal. growth occurred i n  

t h e  l ake  i n  1983 and 1985 compared t o  t h a t  i n  1982. I n  add i t ion ,  it w a s  

es t imated  t h a t  t h e  d ischarge  of t r e a t e d  sewage would g ive  r ise t o  a 

t h r e e  to fou r  f o l d  i n c r e a s e  of t h e  i n p u t  of phosphorus t o  t h e  lake. Thus 

a s u b s t a n t i a l  i nc rease  of a l g a l  growth i s  t o  be expected. 
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8-70 The s i t u a t i o n  i n  Poulawee Lough i s ,  i n  g e n e r a l ,  a reverse of 

t h a t  described above i n  Lough Derg. I n  t h i s  case t h e  cause of t h e  increased 

a lgal  growth can be r e a d i l y  i d e n t i f i e d  as t h e  discharge of treated sewage 

from t h e  new works a t  Puckane and a r e s t o r a t i o n  of o r i g i n a l  condi t ions  

should be achievable  by a p p r o p r i a t e  measures i n  t reatment .  H o w e v e r ,  i n  

c o n t r a s t  t o  Lough D e r g ,  t h e  need t o  reduce a lgal  growth i s  n o t  

immediately obvious as no b e n e f i c i a l  uses  have y e t  been i d e n t i f i e d  which 

might be adversely a f f e c t e d  by t h e  change i n  t h e  condi t ion of t h e  lake.  

I n  t h i s  s i t u a t i o n  i t  has been recommended by An Foras Forbartha t h a t  

f u r t h e r  s u r v e i l l a n c e  of t h e  p o s i t i o n  be undertaken t o  determine t h e  scale 

of  a lga l  growth which might u l t i m a t e l y  occur and whether t h i s  could be 

s u f f i c i e n t l y  high t o  cause nuisance condi t ions ,  e.g. due t o  t h e  decay of 

shore- l ine scums. I n  t h i s  connection, it w a s  pointed ou t  by Toner and 

. Bowman (1985) t h a t  t h e r e  i s  a p o s s i b i l i t y  t h a t  a lga l  growth i n  t h e  l ake  

may have become l i m i t e d  by n i t rogen  r a t h e r  than phosphorus a v a i l a b i l i t y  

following t h e  discharge;  t h i s  could r e s u l t  i n  s m a l l e r  increases  of such 

growth t . ian would be i n d i c a t e d  by a cons idera t ion  only of t h e  e x t r a  i n p u t  

of phosphxus .  
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' R  

CHAPTER N I N E  

THE DRAFT PLAN AND ITS IMPLEMENTATION 

INTRODUCTION 

9.1 This chapter  sets o u t  t h e  p r i n c i p l e s  and a c t i o n  p lans  t o  be 

adopted and implemented by t h e  respons ib le  agencies i n  order  t o  exerc ise  

adequate con t ro l  of water q u a l i t y  i n  t h e  Lower Shannon River and i n  

Lough Derg i n  the  s h o r t  t e r m  and f o r  t h e  foreseeable  f u t u r e .  These 

p r i n c i p l e s  and a c t i o n  p l ans  ar ise  from the  cons idera t ions  s e t  ou t  i n  

t h e  preceding chapters  and i n  t h e  r e l evan t  back-up volumes, and 

c o n s t i t u t e  t h e  D r a f t  Water Q u a l i t y  Management Plan f o r  t he  Lower 

Shannon River .  They are dea l t  with as a series of r a t i o n a l  steps; 

the  genera l  p r i n c i p l e s  t o  be followed a r e  ind ica t ed  f i r s t  and then 

the  s p e c i f i c  a c t i o n s  xequixed a r e  s e t  out i n  o rde r  o f  p r i o r i t y .  

Scope, of the Plan 

9 . 2  

o f  t h e  t i d a l  reach a t  L i m r i c k  t o  the  p o i n t  of e n t r y  of the Upper 

The Plan a p p l i e s  t o  t h e  main Shannon River from the  upper l i m i t  

Shannon River t o  Lough Derg a t  Portumna and inc ludes  Lough Derg. me 
Plan a l s o  a p p l i e s  t o  a l l  s i g n i f i c a n t  t r i b u t a r y  streams t o  the  Shannon 

and feeder  streams t o  Lough Derg for which s p e c i f i c  b e n e f i c i a l  uses 

have been i d e n t i f i e d .  The p r i n c i p a l  t r i b u t a r i e s  and feeder streams 

contained i n  the p lan  i n c l u d e  the  following: t h e  Groody, the Mulkear 

and i t s  t r i b u t a r i e s  i nc lud ing  t h e  N e w p o r t ,  Annagh, Bilboa, D e a d ,  

Cahernahi l l ia  x i v e r s  and t h e  Doon and Cappawhite streams, t h e  Kilmastul la ,  

t he  Grange, t h e  Youghal, t h e  Nenagh and i t s  t r i b u t a r i e s ,  t h e  O l l a t r i m  and 

B a l l i n t o t t y  r i v e r s ,  t h e  Bal lyf inboy,  t h e  K i l c r o w  and i t s  t r ibu tar ies ,  the  

K i l l u r a n ,  Cappagh, Lisduff  and t h e  Lisduff stream, the  Woodford, Coos, 

Derrainy, BOW, Graney, Ba l ly t e ige  and Blackwater ( C l a r e )  r i v e r s .  It  i s  

proposed t o  exclude from t h e  P lan  a number o f  s m a l l  streams and d r a i n s  

f o r  which b e n e f i c i a l  uses  have n o t  been i d e n t i f i e d  and i n  which such uses 

are unl ike ly  before  t h e  end of t h e  f i r s t  review period of t h e  Plan. I n  

these  cases t h e  main concern w i l l  be the prevent ion of pub l i c  nuisance and 

t h e  ca r ry  over of p o l l u t i o n  t o  l a r g e r  streams. 
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9.3 The Plan applies t o  a l l  l a k e s  i n  t h e  Catchment which are p resen t ly  

used o r  are l i k e l y  t o  be used i n  f u t u r e  for  w a t e r  abstraction, as f i s h e r i e s  

o r  f o r  t h e i r  r e c r e a t i o n a l  and amenity value. The larger of such lakes  

included i n  t h e  P lan  are Lough Derg, Lough Graney and Lough O'Grady. 

m a p  enclosed a t  t h e  back o f  t h i s  r e p o r t  o u t l i n e s  approximately t h e  rivers, 

streams and l akes  included i n  t h e  Plan. The o f f i c i a l  PlanMap and 

schedule i s  lodged wi th  each local a u t h o r i t y  included i n  the  Plan. 

The 

9 .4  A l l  e x i s t i n g  and f u t u r e  waste d ischarges  t o  waters i n  t h e  area of 

t he  Lower Shannon R i v e r ,  t h a t  i s ,  between t h e  upper l i m i t  of t h e  t i d a l  

reach a t  Limerick and t h e  p o i n t  o f  en t ry  of t h e  Upper Shannon r i v e r  t o  

Lough Derg a t  Portumna, are deemed t o  come wi th in  t h e  scope of t h e  Plan. 

Bene f i c i a l  U s e s  P ro t ec t ed  by t h e  P lan  

9.5 The main b e n e f i c i a l  uses  of t h e  Lower Shannon River and i t s  

t r i b u t a r i e s  and l akes  to  be p ro tec t ed  by t h e  Plan comprise t h e  abstrac- 

t i o n  of  w a t e r  €or p u b l i c  supply,  i n d u s t r i a l  and a g r i c u l t u r a l  u s e ,  

f i s h e r i e s ,  inc luding  game and coarse f i s h e r i e s ,  amenity use and w a t e r  

based r e c r e a t i o n a l  a c t i v i t i e s .  

\ 

Wated Qual i ty  Cri ter ia  

9.6 

b e n e f i c i a l  u s e s ,  t h e  P lan  s p e c i f i e s  t h e  w a t e r  q u a l i t y  c r i te r ia  appl icable  

t o  salmonid f i s h  as  t h e  b a s i s  f o r  t h e  establ ishment  o f  w a t e r  q u a l i t y  

s tandards  f o r  a l l  t h e  waters i n  t h e  Lower Shannon. These cr i ter ia  are 

adequate t o  p r o t e c t  a l l  o t h e r  planned uses  wi th  some important except ions,  

I n  o rde r  t o  provide a genera l  measure of pro tec t ion  f o r  a l l  

e.g. t h e  microbiological q u a l i t y  of  w a t e r  abs t r ac t ed  for  p u b l i c  supply 

or use €or swimming, ba th ing  and o t h e r  water contac t  spo r t s .  I n  these  

cases t h e  P lan  envisages  s i te  s p e c i f i c  rather than genera l  water q u a l i t y  

cont ro ls .  

Water Qual i ty  Standards 

9.7 

parameters,  v i z .  dissolved oxygen (D.01, biochemical oxygen demand 

(B.O.D.), ammonia, ox id i sed  n i t rogen  and or thophosphate/ total  phosphorus. 

These parameters have been selected €or special a t t e n t i o n  as they  g ive  a 

measure of  t h e  e f f e c t s  of organic  biodegradable wastes, such wastes being, 

by fa r ,  t h e  m o s t  important  type generated i n  the  area o f  t h e  Lower Shannon 

Standards are s p e c i f i e d  i n  respect of f i v e  w a t e r  q u a l i t y  
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River.  The s tandards  a r e  s p e c i f i e d  i n  t h e  form or  p e r c e n t i l e  l i m i t s ,  as 

s e t  ou t  below: 

Dissolved Oxygen 

Equal to o r  g r e a t e r  than 4 mg/C 0 2 ,  f o r  99.9 pe r  cent  of the t i m e .  

Equal to  o r  greater than 6 mg/l 0 , ,  f o r  95 per c e n t  of the  t i m e .  

Equal to or g r e a t e r  than 9 mg/X 0, , f o r  50 p e r  cen t  of the  time. 

(Assessment of compliance t o  be based on d a t a  r ep resen ta t ive  of  the  lowest 
l e v e l s  l i k e l y  t o  occur over 24 hour per iods ;  where l e v e l s  less than 
6 mg/X 0, occur i t  must  be shown t h a t  t h e r e  are no adverse impl ica t ions  
f o r  t h e  f i s h  s t o c k s ) .  

Biochemical Oxygen Demand (B.O.D.) 

Equal to  o r  less than 5 m g / l  f o r  95 p e r  cen t  of the t i m e .  

Equal to  o r  l e s s  than 3 mg/C f o r  50 p e r  cen t  of the t i m e .  

Ammonia 

Equal t o  o r  l e s s  than 0.5 mg/C N ( t o t a l )  f o r  95 per  cen t  of  the  time. 

Equal t o  o r  l e s s  than 0.02 mg/L N (un-ionised) f o r  95 p e r  c e n t  of the  time. 

Equal to  o r  l e s s  than 0 .2  mg/z N ( t o t a l )  f o r  50 pe r  cen t  of the  time. 

Oxidised Nitrogen 

Equal to  o r  l e s s  than 11 mg/C N f o r  99.9 pe r  cen t  of the  time. 

Equal t o  o r  l e s s  than 5 mg/l N f o r  95 p e r  cen t  of t h e  t i m e .  

Equal to o r  l e s s  than 3 mg/l N f o r  50 p e r  c e n t  of  the  time. 

Orthophosphate/Total Phosphorus 

Rivers  and Stream Waters (Orthophosphate) 

Equal to  o r  l e s s  than 0.10 mg/R P f o r  95 per cen t  of the  t i m e .  

Equal to or less than 0.05 m g / l  P for 50 per cent of the t i m e .  

(N.B. 
streams discharg ing  i n t o  l a k e  w a t e r s ) .  

More s t r i n g e n t  1 - i m i t s  may be requi red  i n  the  l a r g e r  r i v e r s  and 

Lakes (To ta l  Phosphorus) 

Lakes used pr imar i ly  €or a b s t r a c t i o n  and/or game f i s h e r i e s :  

mean annual concentrat ion n o t  to  exceed 0.025 mg/x P 
l i m i t  may n o t  be s u f f i c i e n t l y  s t r i n g e n t  f o r  very l o w  coloured 
lakes  and may be too  s t r i n g e n t  f o r  those with high c o l o u r ) .  

(N.B.  This 

The s tandards  adopted here €or Orthophosphate and Tota l  Phosphorus 

a r e  of a t e n t a t i v e  nature  and w i l l  be reviewed as more dtita become 

available. 
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9.8 The s tandards spec i f i ed  above w i l l  apply only outs ide  t h e  ;nixing 

zone; i n  t h e  mixing zone, t h e  main o b j e c t i v e  where organic  wastes a r e  

concerned w i l l  be the  prevent ion of nuisance and t o  eneure the  passage of 

f i s h .  

Flow C r i t e r i o n  f o r  t h e  Applicat ion of Standards 

9.9 I n  genera l ,  t he  water q u a l i t y  s tandards  spec i f i ed  w i l l  be taken t o  

apply a t  flows equal t o  or g r e a t e r  than 95 p e r c e n t i l e  flow. 

t h e  main Shannon r i v e r  downstream of Lough Derg, however, the  s tandards 

s p e c i f i e d  above w i l l  be taken t o  apply over  the  f u l l  spectrum of  flows 

inc luding  the  Dry Weather Flow. I n  t he  case of the  99.9 p e r c e n t i l e  l i m i t  

of 4 mg/P f o r  d i sso lved  oxygen (D.O.) and of the  s tandards s e t  f o r  tox ic  

substances such a s  heavy m e t a l s ,  t he se  s tandards w i l l  apply i n  a l l  cases  over 

the f u l l  spectrum of f l o w  i nc lud ing  the  Dry Weather Flow. 

I n  the  case of 

9.10 I n  t he  case of lakes  it is no t  considered appropriate  t o  incorporate  

a w a t e r  r e t e n t i o n  time "cut-off ' '  value analogous to  the  95 p e r c e n t i l e  flow 

i n  r i v e r s  i n  a s ses s ing  compliance wi th  w a t e r  q u a l i t y  s tandards.  Thus i n  

lake waters  t h e  designated s tandards must be adhered t o  under a l l  

hydro logica l  condi t ions.  

Waste Assimilat ion Capacity 

9.11 In  r i v e r s  and streams t h i s  i s  def ined  i n  the  present  circumstances 

as t h e  maximum inpu t  of wastes as B.O.D. cons i s t en t  with the  maintenance of 

a post d ischarge  or downstream concent ra t ion  of B.O.D. of 4 mg/R o r  l e s s  

a t  95 p e r c e n t i l e  flows i n  r i v e r s  gene ra l ly ,  and a t  t h e  dry weather flow 

i n  t h e  main Shannon r i v e r  downstream of Lough Derg. In  cases  where it may 

be necessary to c o n t r o l  t h e  d ischarge  of p o t e n t i a l l y  t o x i c  substances,  t h e  

w a s t e  a s s imi l a t ion  capac i ty  w i l l  be ca lcu la t ed  i n  a l l  cases  using the  d r y  

weather flow. 

9.12 I n  t h e  case of  l a k e s  t h e  main concern i s  the  development of 

eu t roph ica t ion  due t o  the  excess ive  inpu t  of phosphorus. The s ta t is t ical  

r e l a t i o n s h i p s  between phosphorus inpu t  and a l g a l  growth i n  lakes  

(expressed a sch lo rophy l l  - a concen t r a t ions ) ,  der ived from a r ecen t  O.E.C.D. 

sponsored s tudy,  provide t h e  on ly  p r a c t i c a b l e  method p resen t ly  available 

f o r  a s ses s ing  the  capac i ty  of a lake  t o  assimilate add i t iona l  phosphorus 
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l6ads.  Where t h i s  approach is used i n  t h e  case  of lakes  i n  t he  Lower 

Shannon Catchment it w i l l  be assumed t h a t  only 10 percent  of t he  

ca l cu la t ed ,  a d d i t i o n a l l y  a s s imi l ab le  phosphorus can be taken up, i n  

order  t o  take  account of t h e  g r e a t e r  b i o a v a i l a b i l i t y  of a r t i f i c i a l  

compared t o  n a t u r a l  sources .  

ava i l ab le ,  it w i l l  be assumed, as a gene ra l  gu ide l ine ,  t h a t  a r t i f i c i a l  

inputs  of phosphorus should n o t  be g r e a t e r  than 20 percent  of t he  

expected n a t u r a l  i n p u t s ,  where t h e  l a t t e r  i s  expected t o  arise from 

catchment ' expor t s '  of t h e  order  of 25 mg P m y r  . 

Where hydro logica l  and o the r  da t a  are no t  

-2 -1 

Control of  E f f luen t s  

9.13 General Approach. 'She Plan is  based on the  Environmental 

Q u a l i t y  Object ives  approach i n  re la t ion  t o  t h e  con t ro l  o f  waste 

e f f l u e n t  d i scharges .  Thus, t h e  degree of  con t ro l  requi red  f o r  

e f f l u e n t s  w i l l  be determined by the  w a s t e  a s s imi l a t ion  a t  the  

p a r t i c u l a r  l oca t ion  i n  ques t ion ,  this capac i ty  being def ined i n  t h e  

manner set  o u t  i n  paragraphs 9.11 and 9.12 above. 

9.14 Minimum Control  of Ef f luen t s  Notwithstanding the foregoing 

remarks, t h e  Plan proposes as a m i n i m u m  measure, the provis ion  of 

prel iminary and primary t rea tment  f o r  a l l  s ign i f icant  waste 

discharges i n  o rde r  to  prevent pub l i c  nuisance and in t e r f e rence  wi th  

r e c r e a t i o n a l  and amenity uses. A s  an a d d i t i o n a l  measure of con t ro l ,  

a l l  w a s t e  d i scharges  from l o c a l  a u t h o r i t y  sewerage schemes serv ing  

large cen t r e s  of  population s h a l l  be s u b j e c t  t o  f u l l  secondary 

t reatment .  The only exceptions which may be considered from the 

m i n i m u m  con t ro l s  as o u t l i n e d  above are f o r  minor discharges t o  s m a l l  

streams i n  isolated areas. 

9.15 Ef f luen t  Treatment 

B.9 .D.  of t he  generated w a s t e  loads must be reduced i n  order  t o  p r o t e c t  

w a t e r  q u a l i t y ,  a number of d i s c r e t e  levels of w a s t e  t r e a t m e n t  a r e  

recognised each removing a spec i f i ed  percentage of  the  BOD load and/or 

producing an e f f l u e n t  o f  a spec i f i ed  s t r eng th .  These l e v e l s  are: 

I n  dea l ing  wi th  t h e  degree t o  which t h e  

Primary Treatment ( inc luding  pre l iminary  t rea tment )  removing 40 per 
cent  of  t he  i n f l u e n t  B.O.D.; Seconc7ary Treatment removing 85 p e r  cen t  

of  t h e  i n f l u e n t  .:BLQ.D. and/or producing an e f f l u e n t  having a spec i f i ed  

s t r eng th  i n  terms of i t s  B.O.D. /ss  concent ra t ions  of 20/30 mg/R; and 
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T e r t i a r y  Treatment removing 95 p e r  c e n t  of t h e  i n f l u e n t  B.O.D. It 

is recognised t h a t  t h e  percentage removals may vary t o  some ex ten t  

where i n d u s t r i a l  wastes are concerned depending on the na ture  of 

t h e  w a s t e  and t h e  o p t i o n s  a v a i l a b l e  f o r  t reatment .  

9.16 The degree of c o n t r o l  required f o r  an ind iv idua l  waste d ischarge  

s h a l l  be def ined  i n  terms of B.O.D. load which may be discharged 

having regard t o  the  w a s t e  a s s i m i l a t i o n  capac i ty  of t h e  rece iv ing  w a t e r  

a t  t h e  d ischarge  loca t ion .  I n  order t o  f a c i l i t a t e  e f f l u e n t  monitoring 

t h i s  waste load can be converted t o  an appropr ia te  B.O.D.  concentrat ion 

i n  the  e f f l u e n t ,  making due allowance f o r  t h e  volume of e f f l u e n t  

discharged.  

9.17 I n  cases where removal of phosphorus from wastes i s  requi red  

t o  counter  eu t roph ica t ion  it i s  assumed t h a t  t h e  s tandard method of 

t reatment  t o  achieve t h i s  end (chemical p r e c i p i t a t i o n )  w i l l  reduce t h e  

phosphorus conten t  of t h e  w a s t e  by 80-90 p e r  cent .  

9.18 Discharge Regime I t  s h a l l  be t h e  po l i cy  of t he  Plan t o  ensure 

t h a t  t he  d ischarge  of wastes i s  made i n  a uniform manner, i n  respect 

of volume and s t r e n g t h  i n  so f a r  as t h i s  is  p rac t i cab le .  I n  order  

t o  achieve t h i s ,  it w i l l  be t h e  po l i cy  of t h e  Plan t o  r equ i r e  t h e  

provis ion  of ba lanc ing  f a c i l i t i e s  i n  t rea tment  p l a n t s  t o  ensure 

uniformity of d i scharge  over t h e  24-hour per iod.  I n  a d d i t i o n ,  it s h a l l  

be the  gene ra l  policy of t he  Plan t o  minimise t h e  e x t e n t  of  t h e  mixing 

zone below o u t f a l l s ,  e.g. by t h e  use  of proper ly  designed o u t f a l l  

d i f f u s e r  systems, and t o  ensure a l s o  t h a t  t h e  mixing zones do n o t  

ac t  as  barriers t o  f i s h  movement or t h a t  acu te ly  t o x i c  condi t ions  t o  

f i s h  or o t h e r  a q u a t i c  l i f e  are n o t  c r ea t ed  i n  these  zones. 

9 . 1 9  Combined Treatment I n  gene ra l ,  the Plan favours the  combined 

t r ea tmen t  and d i scha rge  of domestic and i n d u s t r i a l  wastes i n  each 

populat ion c e n t r e  where t h i s  is  p rac t i cab le .  The purpose of this 

s t r a t e g y  i s  t o  reduce t h e  number of i n d u s t r i a l  o u t f a l l s  and t reatment  

p l a n t s  thereby a l lowing  a g r e a t e r  degree of c o n t r o l  by the  local 

a u t h o r i t i e s  over  t h e  t o t a l  amount of w a s t e  d ischarge a t  any 

loca t ion .  The q u a l i t y  of e f f l u e n t s  accepted t o  the local a u t h o r i t y  

sewers is  s u b j e c t  t o  l i cence .  Where separate i n d u s t r i a l  o u t f a l l s  

a l r eady  e x i s t ,  t h e  necessary i n v e s t i g a t i o n s  w i l l  be c a r r i e d  o u t  t o  

determine t h e  e x t e n t  t o  which t h e s e  w a s t e  d i scharges  can be in t e rcep ted  

by the  p u b l i c  sewerage systems and t o  determine the degree of 

pre t rea tment  r equ i r ed ,  i f  any, i n  each case. 
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- . . . . .  -. . . . . . . .  .......... .... ~ _ _ _ _  

9.20 Agr i cu l tu ra l  Wastes. Wastes generated by a g r i c u l t u r a l  

a c t i v i t i e s  i n  t h e  area, i n  p a r t i c u l a r  animal manures and s i l a g e  

l i q u o r ,  represent  a p o t e n t i a l l y  s e r i o u s  t h r e a t  t o  water q u a l i t y  

i n  l a k e s ,  r i v e r s  and i n  groundwater. I n  recogni t ion  of this, 

it w i l l  be t h e  p o l i c y  of t h e  Plan t o  ca r ry  out  a d e t a i l e d  

examination, i n  consu l t a t ion  wi th  t h e  r e l evan t  a g r i c u l t u r a l  

a u t h o r i t i e s  and adv i se r s ,  of loca t ions  where these  wastes are 

produced i n  s i g n i f i c a n t  q u a n t i t i e s  and of t h e  p re sen t  

arrangements made f o r  t h e i r  disposal. Ar i s ing  out of t h i s ,  

measures t o  be undertaken i n  o rde r  t o  p r o t e c t  water q u a l i t y  w i l l  be 

s p e c i f i e d  wherz necessary.  

9 . 2 1  Lake Eutrophicat ion I n  o rde r  t o  counter  t h e  a r t i f i c i a l  

eu t rophica t ion  of l akes  and o t h e r  s tanding  w a t e r s  i n  t h e  Catchment 

it w i l l  be t h e  po l i cy  of t h e  Plan t o  avoid,  where p o s s i b l e ,  t h e  d is -  

charge of  s i g n i f i c a n t  amounts of waste d i r e c t l y  t o  such waters o r  t o  

feeder  streams wi th in  a s h o r t  d i s t a n c e  (< 5 km) of t h e i r  outflow po in t  

t o  t h e  l a k e .  Where t h i s  i s  unavoidable,  t h e  removal of phosphorus from 

t h e  w a s t e  w i l l  be undertaken i f  it can be shown t h a t  t h i s  w i l l  l ead  t o  a 

s i g n i f i c a n t  reduct ion  of a l g a l  growth i n  t h e  lake  o r  t o  the  prevent ion 

of increased  growths. I n  regard  t o  non-point w a s t e  sources ,  it w i l l  

be the  po l i cy  of t h e  P lan  t o  have these  i d e n t i f i e d  and inspec ted  

r egu la r ly  so t h a t  t h e  measures requi red  t o  minimise t h e  ca r ry  over of 

w a s t e  t o  w a t e r s  can be specified and enforced. I n  t h e  case of those  

l akes  used as w a t e r  supply sources ,  f o r  which e x t r a  p ro tec t ion  i s  

deemed desirable, it w i l l  be t h e  po l i cy  of t h e  Plan t o  restrict  the  

type of ac t iv i t i e s  l i k e l y  t o  l ead  t o  non-point source po l lu t ion .  

Groundwaters 

9 .22  Groundwaters c o n s t i t u t e  a p o t e n t i a l l y  important  source of 

water supply t o  s a t i s f y  domestic,  a g r i c u l t u r a l  and i n d u s t r i a l  needs 

and are being exp lo i t ed  a l r eady  a t  a number of loca t ions  i n  t he  

Lower Shannon Catchment f o r  t h e s e  purposes. 

P lan ,  t h e r e f o r e ,  t o  e x e r c i s e  c o n t r o l  over  t h e  q u a l i t y  of such w a t e r s  

and, t o  t h i s  end, it i s  in tended  t o  make a complete inventory of 

groundwater resources  i n  t h e  catchment inc luding  t h e  establ ishment  of 

t h e i r  p re sen t  q u a l i t y .  I t  is also intended,  i n  t h i s  area, t o  assess 

I t  is  t h e  po l i cy  of t h e  
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I 

t h e  l i k e l i h o o d  o f  c o n t a m i n a t i o n  o f  groundwaters by d i r e c t  or i n d i r e c t  

i n p u t s  o f  waste and t o  s p e c i f y  any c o n t r o l  measures deemed n e c e s s a r y ;  

t h e  measures s p e c i f i e d  w i l l  t a k e  a c c o u n t  of  t h e  p r o v i s i o n s  o f  t h e  

E.E.C. Directive on t h e  p r o t e c t i o n  o f  groundwater a g a i n s t  p o l l u t i o n  

c a u s e d  by c e r t a i n  dangerous s u b s t a n c e s  (C.X.C. 1980)- 

Improvements Required i n  E x i s t i n g  C o n d i t i o n s  

9 . 2 3  The f o r e g o i n g  s e c t i o n s  and p r o v i s i o n s  i n  t h e  Plan are 

d e s i g n e d  t o  m a i n t a i n  t h e  s a t i s f a c t o r y  l eve l  of  water q u a l i t y  

p r e s e n t l y  i n  e v i d e n c e  i n  t h e  g r e a t e r  p a r t  of  t h e  Lower Shannon 

system. It  i s  r e c o g n i s e d ,  however,  t h a t  improvement i n  water q u a l i t y  

c o n d i t i o n s  are r e q u i r e d  a t  a number of locations, and it i s  t h e  

p o l i c y  of  t h e  P l a n  t o  implement t h e s e  improvements a t  t h e  ear l ies t  

o p p o r t u n i t y .  I n  a d d i t i o n ,  t h e  r e q u i r e m e n t  t h a t ,  as a minimum, primary 

treatment be g i v e n  t o  a l l  w a s t e s ,  and secondary t r e a t m e n t  t o  sewage 

from large c e n t r e s  o f  p o p u l a t i o n ,  w i l l  b e  implemented. 

9.24 The l o c a t i o n s  where waters are c l a s s i f i e d  as being 

s e r i o u s l y  o r  moderate ly  p o l l u t e d  as a r e s u l t  of p o i n t  waste dis_charges 

have been i d e n t i f i e d  i n  f o r e g o i n g  c h a p t e x s  and p-rovis ions  for  

d e a l i i i g  w i t h  them are set  o u t  below. Three separate x i v e r i n e  r e a c h e s  

have been c l a s s i f i e d  as b e i n g  s e r i o u s l y  p o l l u t e d ;  t h e s e  i n c l u d e  t h e  

Nenagh r iver  downstream of Nenagh, t h e  B a l l i n t o t t y  downstream o f  

Toomevara and the B a r n a c u l l i a  Stream downstream o f  t h e  o l d  mine 

workings a t  Tynagh. I n  t h e  case o f  t h e  B a r a n a c u l l i a  Stream and 

t h e  carry o v e r  e f fect  from t h i s  on t h e  L i s d u f f  r i v e r ' w h i c h  i s  

fed by this stream, the p o l l u t i o n  which h a s  been i d e n t i f i e d  h e r e  h a s  

not  been a s s o c i a t e d  w i t h  p o i n t  waste d i s c h a r g e s .  I n  this case the 

p o l l u t i o n  arises from t h e  l e a c h i n g  o f  metals from t h e  area o f  t h e  

o l d  mining o p e r a t i o n s  at Tynagh. I n  i t s  n a t u r a l  s t a t e ,  t h e  

r e s t o r a t i o n  of s a t i s f a c t o r y  water q u a l i t y  c o n d i t i o n s  i n  t h e  

B a r n a c u l l i a  and t h e  L i s d u f f  r i v e r  w i l l  take some y e a r s  to 

accomplish.  The P l a n  p r o v i d e s  for a d d i t i o n a l  on-site i n v e s t i g a t i o n  

t o  a s c e r t a i n  t h e  f e a s i b i l i t y  and cost effectiveness o f  controll ing 

t h e  d i f f u s e  s o u r c e s  o f ' w a s t e  e n t e r i n g  t h e  r i v e r  a t  t h i s  l o c a t i o n .  
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9.25 A t  Nenagh a new secondary t rea tment  p l a n t  has been r ecen t ly  

commissioned which should restore s a t i s f a c t o r y  w a t e r  q u a l i t y  condi t ions 

i n  t h e  r i v e r  downstream of  t h e  town. E f f luen t  and w a t e r  q u a l i t y  i n  t h e  

r i v e r  w i l l  be monitored t o  a s c e r t a i n  i f  more advanced treatment i s  

necessary a s  Nenagh cont inues t o  expand and develop. 

9.26 The e x i s t i n g  i n d u s t r i a l  d i scharge  a t  Toomevara w i l l  be in t e rcep ted  

and t r e a t e d  i n  t h e  l o c a l  a u t h o r i t y  t rea tment  p l a n t .  The Plan a l s o  

provides  f o r  t h e  i n v e s t i g a t i o n  of p o t e n t i a l  a g r i c u l t u r a l  waste sources  

and s e t t i n g  down appropr ia te  d i scharge  condi t ions  i n  each case as 

requi red .  

9.27 Provis ion is  made i n  t h e  Plan f o r  t h e  improvement i n  w a t e r  q u a l i t y  

a t  t h e  following loca t ions  where r i v e r s  a r e  shown t o  be s l i g h t l y  t o  

moderately pol lu ted .  A t  Cappawhite t h e  Plan al lows f o r  f u l l  secondary 

t rea tment  and a t  Doon provis ion  is made t o  improve t h e  q u a l i t y  of t h e  

e f f l u e n t  discharged t o  2 0 / 3 0  (B.O.D./S.S.) s tandard a t  l e a s t .  A t  

Si lvermines,  provis.ion i s  made f o r  t h e  i n t e r c e p t i o n  of an i n d u s t r i a l  

d i scharge  t o  t h e  local a u t h o r i t y  sewage t rea tment  works or otherwise t h i s  

w a s t e  load t o  be reduced; provis ion  i s  a l s o  made f o r  the  s t r i c t  app l i ca t ion  

of e f f l u e n t  discharge condi t ions  as set o u t  i n  a d ischarge  l i cence  cu r ren t ly  

being prepared f o r  a second indus t ry  a t  t h i s  l oca t ion .  

i n v e s t i g a t i o n s  w i l l  be c a r r i e d  o u t  on t h e  Ballyfinboy r i v e r  i n  t h e  v i c i n i t y  o f  

c u l t u r a l  waste sources and appropr ia te  c o n t r o l  s t r a t e g i e s  w i l l  be appl ied.  

A t  Kill imor the  e x i s t i n g  i n d u s t r i a l  d i scharge  w i l l  be in t e rcep ted  t o  the  

local a u t h o r i t y  sewerage scheme i n  o rde r  t o  improve water q u a l i t y  i n  t h e  

K i l t t o w  r i v e r .  Further  i n v e s t i g a t i o n s  w i l l  be carried o u t  on t h e  l o w e r  

reaches of t h e  Derrainy r i v e r  t o  e s t a b l i s h  t h e  poss ib l e  cause of water 

q u a l i t y  d e t e r i o r a t i o n  before  remedial  measures can be implemented. 

Detailed on- s i t e  

9.28 I n  accordance wi th  t h e  o v e r a l l  po l i cy  of  t he  Plan provis ion  w i l l  be 

made f o r  secondary t reatment  f a c i l i t i e s  a t  Cas t l e t roy ,  S c a r r i f f ,  K i l l a l o e  

and Portumna. In  the  case  of t h e  Shannon Banks sewerage scheme t w o  opt ions 

w i l l  be inves t iga t ed ,  t he  f i r s t  being t o  provide secondary t reatment  t o  t h e  

e f f l u e n t  p r i o r  t o  discharge t o  t h e  Shannon r i v e r ,  and the  second, t o  

i n v e s t i g a t e  t h e  f e a s i b i l i t y  of  i n t e r c e p t i n g  t h e  e x i s t i n g  discharge t o  the  
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proposed L i m e r i c k  Main Drainage Scheme. 

adopted i n  t h i s  case.  The Plan provides  f o r  pre l iminary  and primary 

t reatment  t o  be provided a t  Ba l l ina  i n  t h e  s h o r t  t e r m  a t  l e a s t  i n  o rde r  

t o  prevent  publ ic  nuisance and preserve  t h e  r e c r e a t i o n a l  and amenity 

value of the waters i n  t h e  a r e a .  

The least c o s t  op t ion  w i l l  be 

9.29 A t  o the r  l oca t ions  i n  the  Lower Shannon the  Plan provides €or  

improvements t o  the  sewerage t reatment  works a t  Mountshannon t o  t h e  l e v e l  

of f u l l  secondary t reatment  and t h e  i n t e r c e p t i o n  where f e a s i b l e  of t h e  

i n d u s t r i a l  waste loads discharged a t  Borrisokane, Newport, Cappamore and 

Caherconlish.  These measures a r e  necessary i n  order  t o  preserve 

s a t i s f a c t o r y  water q u a l i t y  condi t ions  i n  the  r i v e r s  a t  t hese  loca t ions  and 

provide for  f u t u r e  development i n  each case. Provis ion is made i n  the  

Plan for t he  d ive r s ion  of t h e  Annacotty Sewerage Scheme to  t h e  Cas t l e t roy /  

Monaleen Scheme i n  the  f u t u r e ,  and t h e  i n v e s t i g a t i o n  of w a s t e  loads 

cu r ren t ly  discharged t o  t h e  i n d u s t r i a l  e s t a t e  sewerage scheme. 

9.30 The ex ten t  of a r t i f i c i a l  eu t rophica t ion  i n  the  lakes  and o the r  

s tanding qaters of the  Catchment i s  p r e s e n t l y  unknown as water q u a l i t y  

d a t a  a r e  i ivai lable  f o r  only two such w a t e r s ,  i .e .  Lough Derg and 

Poulawee Lough. I t  i s  t h e  po l i cy  of t h e  Plan t o  make up t h i s  

s h o r t f a l l  i n  t he  da t a  base as  soon as resources  allow so t h a t  a 

comprehensive p i c t u r e  of t he  p o s i t i o n  may be obtained and the  need, 

i f  any, f o r  remedial measures assessed.  

9.31 I n  t h e  case  of Lough D e r g ,  it i s  the po l i cy  of the  Plan t o  

implement t h e  fol lowing management s t r a t e g i e s  : 

a )  A r e s t r i c t i o n  on f u r t h e r  s i g n i f i c a n t  i npu t s  of waste-derived 

phosphorus (from p o i n t  o r  non-point sources)  e i t h e r  d i r e c t l y  

t o  the  l ake  or t o  f eede r  r i v e r s  and streams within 5 km of t h e i r  

o u t f a l l  t o  t h e  lake .  

b)  The i n s t i t u t i o n  of a programme of i n v e s t i g a t i o n  t o  determine the  

d e s i r a b i l i t y  and f e a s i b i l i t y  of reducing the p resen t  level of 

a l g a l  growth i n  t h e  lake .  This  programme would have two main 

elements,  i . e .  cont inued s u r v e i l l a n c e  of water q u a l i t y  condi t ions ,  
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p a r t i c u l a r l y a l g a i  growth, i n  t h e  l ake  and an  assessment of 

t he  r e l a t i v e  importance of  t h e  var ious  sources  of b ioava i l ab le  

phosphorus e n t e r i n g  t h e  l ake  and whether and i n  what manner 

these  could be c o n t r o l l e d  so as t o  s i g n i f i c a n t l y  reduce t h e  

input  of n u t r i e n t s .  

c) Adoption of a se t  of contingency measures to  d e a l  with t h e  

adverse e f f e c t s  of  ep isodes  of above normal a lga& growth, e.g. 

the  a v a i l a b i l i t y  of an a c t i v a t e d  carbon f a c i l i t y  i n  water 

t reatment  p l a n t s .  

9.32 I n  the  case of Poulawee Lough i t  i s  the  po l i cy  of t h e  Plan t o  

cont inue su rve i l l ance  of water q u a l i t y  condi t ions  i n  order to  determine 

if the  scale of a l g a l  growth, which appears t o  have increased s ince  

t h e  i n i t i a t i o n  of a d ischarge  of t r e a t e d  sewage t o  a Feeder stream i n  

1982, i s  l i k e l y  t o  reach nuisance propor t ions  and t o  warrant 

remedial  measures, having cons idera t ion  t o  t h e  l imited s i z e  of  t h e  

l ake  and the  l ack  of e s t a b l i s h e d  b e n e f i c i a l  uses.  

! 

:Treatment Costs 

9.33 I t  has  n o t  been p o s s i b l e  t o  m a k e  a d e t a i l e d  c o s t  es t imate  o f  

of t h e  work as o u t l i n e d  above. However, a prel iminary es t imate  

has  been made of t h e  scale of the  investment necessary t o  achieve 

t h e  requi red  reduct ion  i n  t h e  w a s t e  loads discharged. 

i s  based on t h e  assumption t h a t  i n  gene ra l  domestic and i n d u s t r i a l  

w a s t e  loads would be combined, and treated i n  a plant which would be 

under the c o n t r o l  of t h e  local au tho r i ty .  

purpose of e s t ima t ing  t rea tment  c o s t s  only,  it has  been taken t h a t  

t h e  c o s t  of provid ing  convent ional  secondary t rea tment  (E.O.D. /ss  of 

20/30 mg/l) for  a design popula t ion  of 1000 persons is about €265 

per person a t  t h e  p r e s e n t  t i m e  and for a populat ion o f  8000 persons 

t h e  es t imated  u n i t  c o s t  i s  about  €105 p e r  person. 

t h e  c o s t  of t h e  t rea tment  p l a n t s  as o u t l i n e d  i n  t h e  Plan w a s  

es t imated  t o  be about €6.0 M a t  c u r r e n t  prices. mis estimate does 

not  include the c o s t  of any improvements necessary i n  t h e  e x i s t i n g  

drainage networks I t h e  p rov i s ion  of i n t e r c e p t o r  seders I pumping 

s t a t i o n s  or  o u t f a l l s .  

%e estimate 

A s  a gene ra l  guide for t h e  

On t h i s  basis, 
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Q u a l i f i c a t i o n s  and Modifications 

9.34 The Plan i s  based on the  ava i l ab le  da ta  and some of i t s  

provis ions may be sub jec t  t o  modif icat ions i n  t he  l i g h t  of 

a d d i t i o n a l  knEormation becoming a v a i l a b l e  and of f u t u r e  developments. 

The more important a spec t s  on which f u r t h e r  da t a  a r e  des i r ab le  a r e  

i n  r e l a t i o n  t o  waste i n p u t s ,  t he  refinement of t he  ca l cu la t ion  of 

waste a s s imi l a t ion  capac i ty ,  and the  s p e c i f i c a t i o n  of the  95 pe rcen t i l e  

flows. While the  proposals  made i n  the  Plan a r e  regarded a s  v a l i d  

and w i l l  meet o v e r a l l  o b j e c t i v e s ,  it i s  acknowledged t h a t  a more 

accura te  f o r e c a s t  of t h e i r  impact and a more appropr ia te  timing of 

t h e i r  implementation would be poss ib le  by t he  a v a i l a b i l i t y  of a n  

extended da ta  base. The po l i cy  of t he  Plan, t he re fo re ,  w i l l  be t o  

ensure a cont inuat ion of c o l l e c t i o n  of data  on all aspec ts  of i n t e r e s t  

i n  order  t o  r e f i n e  the  waste con t ro l  s t r a t e g i e s  i f  and a s  required.  

I n  o rder  t o  ensure t h a t  modif icat ions a r e  introduced i n  a timely 

manner, t he  Plan provides  f o r  a review of t h e  general  s i t u a t i o n  a t  

i n t e r v a l s  not exceeding f i v e  years .  T h i s  review would take i n t o  

account t he  most up-to-date information on waste loads and t h e i r  

p ro j ec t ions  and take  i n t o  account any development p lans  which would be 

c u r r e n t  a t  the  time of t he  review. Where necessary the  review would 

makt2 modif icat ions i n  t he  flow c r i t e r i a  a s  well  a s  i n  the  Plan 

s t r a t e g y  f o r  water q u a l i t y  management. 
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cmm TE3I 

A PROGRAMME OF’ FURTHER ACTION 

INTRODUCTION 

10.1 The da ta  base from which t h e  p o l i c i e s  l a i d  down i n  the P l a n  

a r e  developed i s  s u b j e c t  t o  c e r t a i n  l i m i t a t i o n s .  It i s  e s s e n t i a l  t h a t  

t hese  l i m i t a t i o n s  be made good by a cont inuing programme of research 

and d a t a  c o l l e c t i o n  and documentation so t h a t  t h e  Plan can be 

subjec ted  t o  cont inuing updating and refinement.  Aspects of p a r t i c u l a r  

importance i n  such  a process  would be an assessment of t h e  v a l i d i t y  of 

t he  genera l  p r i n c i p l e s  adopted i n  t h e  Plan and a review of t he  e f f i cacy  

of t he  s p e c i f i c  measures implemented t o  con t ro l  t he  e f f e c t s  of the  

p r e s e n t  discharges of wastes and of  those proposed f o r  t he  c o n t r o l  of 

t he  e f f e c t s  of f u t u r e  d ischarges .  

among the var ious competing i n t e r e s t s  who wish t o  a v a i l  of t h e  water 

Such a review w i l l  ensure equ i ty  

resources  and a t  the  same t i m e  ensure t h a t  the  c r i t e r i a  necessary t o  

suppor t  t h e  var ious b e n e f i c i a l  uses  of these  waters a r e  f u l l y  met.. 
. 

The needs f o r  f u r t h e r  d a t a  r e l a t e  t o  seve ra l  d i f f e r e n t  a spec t s  and 

t h e s s  a r e  d e a l t  wi th ,  i n  t u r n ,  below. 

RIVER GAUGING - 

10.2 Many of t he  e x i s t i n g  gauging s t a t i o n s  ( i n  t h e  catchment) w e r e  

e r e c t e d  by t h e  Of f i ce  o f  Pub l i c  Works p r imar i ly  f o r  t h e  purpose of 

recording f lood flows. Records from these  gauging s t a t i o n s  a r e  such 

that it i s  not always possible t o  be i n  any w a y  precise w h e n  giving t h e  

flow r a t e ,  e s p e c i a l l y  dur ing  per iods  of low flow. I t  i s  important t h a t  

accu ra t e  records c9vering t h e  f u l l  range of r i v e r  flows be maintained 

a t  c e r t a i n  key loca t ions  i n  the  catchment f o r  t h e  purpose of water 

resources  management. The main need i n  r e l a t i o n  t o  e s t a b l i s h i n g  t h e  

d e t a i l e d  and accura te  d a t a  base requi red  on r i v e r  flows i s  t h e  e a r l y  

completion of the  hydrometric schemes already prepared f o r  t h e  l o c a l  

a u t h o r i t i e s  i n  the  catchment. These include t h e  establ ishment  of f i v e  

continuous water l e v e l  r eco rde r s ,  t h r e e  of which w i l l  be on the  r i v e r  

Graney system including one on Lough Graney and one each on t h e  Newport 
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and Groody r i v e r s .  

constructed a t  a number of key loca t ions  t o  overcome t h e  e f f e c t s  of 

I n  add i t ion  t o  t h i s ,  c o n t r o l s  w i l l  have t o  be 
I 

unstable  channel bed and excessive weed growth. Additional gauges w i l l  be 

required where p a r t i a l  records would be s u f f i c i e n t  f o r  opera t iona l  purposes 

i n  t he  implementation of t he  Plan. These gauges w i l l  be a t  s e l ec t ed  sites I 
on t h e  Kihnas tu l la ,  Kil l imor,  Small ,  Doonane and Newport r i v e r s  and a l s o  on I 

smal ler  r i v e r s  a t  Cappawhite, Whitegate and Rear Cross. 

t h a t  t he  hydrological and morphological parameters required f o r  t he  assess-  

ment of the  s e n s i t i v i t y  of lake  systems t o  eu t rophica t ion  be measured i n  

t he  near fu tu re .  The more important of such parameters a r e  annual inf low,  

water r e t en t ion  time and mean depth.  

I t  i s  a l s o  des i r ab le  

10.3 

elements of t he  hydrological  cycle  , t he  f e a s i b i l i t y  of improving the  

c o l l e c t j o n  of r a i n f a l l  da t a  p a r t i c u l a r l y  a t  higher  a l t i t u d e s  should be 

inves t iga t ed  i n  conjunction w i t h  t he  Meteorological Service and the  

groundwater resources  of the  a rea  should be f u l l y  assessed i n  

co-operation w i t h  t he  Geological Survey Off ice .  

I n  order  t o  improve the  d a t a  base on a l l  t he  var ious  e s s e n t i a l  

WAS'.E LOADS 

10.4  The es t imates  of the  organic  waste loads made for the  purpose 

of the  Plan were based i n  genera l  on information suppl ied by the  Local 

a u t h o r i t i e s .  I n  t he  absence of t h e s e ,  t he  es t imates  were based on the  

b e s t  information ava i l ab le  i n  r e l a t i o n  t o  water use i n  a p a r t i c u l a r  

a c t i v i t y  having regard t o  t h e  degree of  treatment, i f  any, provided. 

Therefore,  i n  some i n s t a n c e s ,  t hese  es t imates  can be regarded only as 

approximate. Nevertheless ,  they a r e  t he  b e s t  es t imates  that can be 

made a t  t h i s  s tage  al lowing for t he  l i m i t a t i o n  of da t a  ava i l ab le  and 

they a r e  considered s u f f i c i e n t l y  adequate f o r  t he  dec is ion  making 

requi red  i n  the  context  of the  Plan. However, it i s  e s s e n t i a l  t h a t  

d e t a i l e d  i n d u s t r i a l  e f f l u e n t  surveys be c a r r i e d  o u t  a t  each f ac to ry  t o  

determine accura te ly  the  waste loads generated and discharged. I n  

p a r t i c u l a r ,  t he  volumes and composition of t h e  discharges axe requi red ,  

inc luding  t h e  maximum and m i n i m u m  discharge r a t e s  and d e t a i l s  of 

140 

I 

I '  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:00:37:46



i 

P 

seasonal  v a r i a t i o n s  i n  these  parameters. 

i n d u s t r i a l  e f f l u e n t s ,  s u i t a b l e  arrangements should be developed a t  each 

f ac to ry  s i t e  t o  permit t h e  measurement of d i scharges  and t h e  taking of 

r ep resen ta t ive  samples. 

To f a c i l i t a t e  monitoring of 

NON-POINT SOURCES OF WASTE - 

10.5 

of the  p o t e n t i a l  t h r e a t  t o  water  q u a l i t y  i n  t h e  catchment from w a s t e s  

a r i s i n g  from non-point sources ,  i n  p a r t i c u l a r  those a r i s i n g  from 

a g r i c u l t u r a l  a c t i v i t i e s  such as the  land spreading of animal manures, 

and t h e  waste l iquor  from s i l a g e  p i t s  and i n t e n s i v e  animal r ea r ing  

u n i t s .  Such a n  assessment should i d e n t i f y  the  loca t ions  of in t ens ive  

animal r ea r ing  u n i t s  i n  t h e  catchment and quant i fy  the  number of animals 

i n  each case.  Water q u a l i t y  monitoring i n  streams dra in ing  a r e a s  where 

l a n d  spreading of manures i s  c a r r i e d  o u t  should be undertaken p a r t i c u l a r l y  

i n  per iods  of heavy r a i n f a l l  as a m e a n s  of es t imat ing  the  waste ( n u t r i e n t )  

loads en te r ing  lakes  and r i v e r s .  A publ ic  awareness programme should be 

carr iecl  ou t  through the  l o c a l  a g r i c u l t u r a l  advisory se rv ices  ind ica t ing  

the  poxent ia l  t h r e a t  t o  r i v e r  and lake  w a t e r  q u a l i t y  a r i s i n g  from the  

uncontrol led spreading of animal manures and con t ro l  measures, where 

necessary,  should be drawn up i n  consu l t a t ion  with t h e  re levant  

I t  i s  very important t h a t  a d e t a i l e d  assessment be undertaken 

a g r i c u l t u r a l  agencies .  

WATER QUALITY DATA 

10.6 

monitoring i n  the  catchment. 

water quality standards adopted is to be assessed i n  an adequate manner. 

Since these  s tandards  have a s t a t i s t i c a x  basis, t h e  minimum frequency 

of sampling, a t  key s t a t ions ,  a t  l e a s t l  should be f o r t n l g h t l y  or 

approximately 25 t i m e s  per year .  

i n  e f f l u e n t  discharges and t o  improve the  confidence l e v e l  of the  

r e s u l t s ,  it is  d e s i r a b l e  t h a t  sampling be c a r r i e d  ou t  a t  15-day 

There should be an increase i n  t h e  i n t e n s i t y  of water  q u a l i t y  I 

This i s  necessary i f ' compl iance  with t h e  

To al low for day t o  day v a r i a t i o n s  

intervals  in s t ead  of  14-day i n t e r v a l s .  Furthermore, such rou t ine  

sampling should be supplemented by the  ca r ry ing  out  of synopt ic  24- 

hour surveys i n  important reaches a t  pe r iods  o f  l o w  f l o w  during 

summer months i n  o rde r  t o  assess, i n  p a r t i c u l a r ,  t he  d i u r n a l  v a r i a t i o n s  
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n 

... 

i n  dissolved oxygen concent ra t ions .  

l e v e l s  of p o t e n t i a l l y  t o x i c  substances such a s  heavy metals, p e s t i c i d e s ,  

PCBS and o t h e r  organic  compounds, which i s  p resen t ly  l imi t ed ,  should be 

expanded i n  the  near  f u t u r e -  

I n  add i t ion ,  t he  data base on t h e  

10.7 

waters i n  t h e  catchment. In  view o f  the  f a c t  t h a t  t h e  main use o f  such 

waters i s  inc reas ing  as a source f o r  domestic o r  i n d u s t r i a l  supply,  it 

w i l l  be p a r t i c u l a r l y  important  i n  these  cases t o  monitor the  parameters 

of i n t e r e s t  i n  connection with p u b l i c  h e a l t h ,  e.g.  b a c t e r i o l o g i c a l  

q u a l i t y ,  n i t r a t e  concent ra t ions  and  presence of  p o t e n t i a l l y  t o x i c  

substances.  

The need f o r  e x t r a  water  q u a l i t y  d a t a  also applies t o  ground- 

10.8 I t  i s  d e s i r a b l e  t h a t  a programme of i n v e s t i g a t i o n  be 

i n s t i t u t e d  t o  a s ses s  the  water  q u a l i t y  p o s i t i o n  i n  t h e  l akes  i n  

the  Catchment a r e a ,  i n  p a r t i c u l a r  t h e  e x t e n t  of a r t i f i c i a l  

eu t rophica t ion .  P r i o r i t y  i n  t h i s  regard should be given t o  those  

w a t e r s  used a s  supply sources .  The i n v e s t i g a t i o n s  should cover 

t h e  feeder  streams and e s t ima tes  of annual phosphorus inputs  should 

be made. I n  view of i t s  o v e r a l l  importance i n  t h e  catchment Lough 

Derg should be the  s u b j e c t  of a continuous water q u a l i t y  su rve i l l ance  

programme. 

FISH POPULATIONS 

1 0 . 9  I t  i s  d e s i r a b l e  t h a t  d e t a i l e d  information should be a v a i l a b l e  

on the  d i s t r i b u t i o n  of f i s h  stocks i n  t h e  system. Of p a r t i c u l a r  

importance i s  t h e  es tab l i shment  of t h e  e x t e n t  t o  which t h e  smaller 

s t reams i n  t h e  catchment provide  spawning areas f o r  salmon and brown 

t r o u t .  

I 

, 

-SEARCH TOPICS 
I 

10.10 In  add i t ion  t o  t h e  increased  a c q u i s i t i o n  of b a s i c  d a t a ,  a s  

i nd ica t ed  above, it i s  also d e s i r a b l e  t o  undertake f u r t h e r  s t u d i e s  of a 

research  na ture  i n  order  t o  reduce t h e  element of uncer ta in ty  i n  dec i s ion  

making and t o  improve t h e  p r e d i c t i v e  a b i l i t y  of t he  management s t r a t egy .  
I 

Such s t u d i e s  concern c h i e f l y  t w o  a spec t s .  F i r s t l y ,  t h e  development of 
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mathematical models of t he  dynamic processes  i n  r i v e r s  downstream of t h e  

major discharges.  Of prime importance, i n  t h i s  r e spec t ,  i s  the  p red ic t ion  

of  d i sso lved  oxygen v a r i a t i o n s ,  p a r t i c u l a r l y  under low flow condi t ions,  

This  i s  usua l ly  based on  t h e  S t ree te r -Phelps  type of equation and requi res  

information on f a c t o r s  such a s  r e a e r a t i o n  rate, B.O.D. decay r a t e s  and 

oxygen production and uptake by pLants. 

oxygen v a r i a t i o n s  w i l l  become more important i n  fu tu re  a s  waste loads 

increase  and a g r e a t e r  percentage of t he  a s s i m i l a t i v e  capaci ty  i s  taken up. 

Such s t u d i e s  would a l s o  encompass an assessment of t he  importance of t he  

eu t rophica t ion  caused by excess  n u t r i e n t s ,  p a r t i c u l a r l y  phosphates, 

introduced i n  d i r e c t  and i n d i r e c t  w a s t e  d i scharges ,  and evaluate  the  need 

for arid the  l i k e l y  e f f i c a c y  of var ious  control. measures. 

The a b i l i t y  to p red ic t  d i sso lved  

10.1 L Secondly, t h e  economic aspec ts  of water q u a l i t y  management i n  

t l i -  catchment r equ i r e  g r e a t e r  eva lua t ion .  This r e l a t e s  p a r t i c u l a r l y  to 

t he  opt imisa t ion  of choice i n  regard t o  the  var ious waste treatment 

s t r a t e g i e s  ava i l ab le .  The so lu t ion  t o  such problems requires the  use of  

systems ana lys i s  and r e l a t e d  techniques.  Other mat ters  to  be considered 

i n  t h i s  a r e a  a r e  improvements i n  t h e  r a t i o n a l e  f o r  def in ing  a n d  

apport ioning the  waste a s s imi l a t ion  capac i ty  of t he  rece iv ing  wakers and 

a study of  the  opt ions  f o r  t h e  methods of charging fo r  e f f l u e n t s  d i s -  

charged d i r e c t l y  t o  waters  and t o  pub l i c  sewers. 

10. 1 2  Inves t iga t ion  of t h e  n a t u r a l  v a r i a t i o n s  of a l g a l  growth a n d  

n u t r i e n t  concent ra t ions  i n  t h e  l a k e s  i n  t h e  catchment a r e  also 

d e s i r a b l e  i n  order  t o  a s s e s s  t h e  a p p l i c a b i l i t y  of the  O.E.C.D. 

es t ab l i shed  r e l a t i o n s h i p s  between t h e s e  f a c t o r s  f o r  such waters.  This 

should i n d i c a t e  i f  t h e  r e l a t i o n s h i p s  i n  ques t ion  are a r e l i a b l e  guide 

i n  analysing the  e f f e c t s  of waste inputs  on lakes i n  the  a rea .  

10 .13  Groundwater forms a s i g n i f i c a n t  p a r t  of t he  o v e r a l l  water 

resources  i n  the  Catchment. The loca t ion  of a q u i f e r s  i n  t h e  area w a s  

i d e n t i f i e d  for t h i s  s tudy;  never the less  very l i t t l e  i s  known i n  

r e l a t i o n  t o  the  q u a n t i t y  and q u a l i t y  of  water i n  these  aqui fe rs .  

o rder  t o  overcome t h i s ,  it i s  considered t h a t  t he  most p r a c t i c a l  

approach i s  t o  undertake inves t iga t ions  of groundwater resources  i n  

a r e a s  where groundwater i s  considered necessary and/or would have 

I n  
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advantages as a source of water supply. 

should be drawn UP which would have the objective of quant i fy ing  the 

magnitude and q u a l i t y  of t h e  groundwater resources  of t h e  area. 

i n v e s t i g a t i o n  would i d e n t i f y  a q u i f e r s  where w a t e r  q u a l i t y  monitoring 

would be most b e n e f i c i a l .  

A programme of i n v e s t i g a t i o n  

This  
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1 

2 

2.1 

3 

4 

4.1 

4.1.1 

4.1.2 

4.2 

4.3 

4.4 

4.5 

5 

S a  

5a. 1 

6 

7 

8 

9 

10 

11 

12 

13 

13.1 

13.1.1 

13.1.2 

WATER QUALITY MANAGEMENT PLAN FOR THE LOWER SHANNON CATCHMENT 

SCHEDULE O F  G R I D  REFERENCES TO THE TERMINAL P O I N T S  OF THE 

RIVERS AND STREAMS DELINEATED ON THE PLAN MAP 

Shannon 

G r o o d y  

G r o o d y  T r i b  

B l a c k w a t e r  

Mu 1 ke ar 

N e w p o r t  

A n n a g h  

Small 

B i  lboa 

D o o n  Stream 

Cahernahal l ia  

C a p p a g h w h i  t e  

A r d c l o o n e y  

I i l a c k  R i v e r  

B l a c k  R i v e r  T r  

K i l m a s t u l l a  

B a l l  y te i g e  

G r a n g e  

K i l l a l o e  Stream 

A n n  ac a r r i g a 

Y o u g h a l  

N e w t o w n  

G r a n e y  

Cloghaun 

Feakle  

A y l e  

R 590 590 

R 683 501 

R 668 502 

R 584 657 

R 906 435 

R 857 673 

R 813 602 

R 753 622 

R 897 607 

R 828 503 

R 853 493 

R 888 462 

R 652 723 

R 648 688 

R 639 677 

R 819 755 

R 679 733 

R 716 738 

R 697 725 

R 665 780 

R 764 800 

R 798 778 

R 625 967 

R 928 824 

R 568 872 

R 825 881 

- 145 

13.1.3 

13.2 

14 

15 

15.1 

15.1.1 

15.2 

15.3 

15.3.1 

15a 

15b 

16 

17 

18 

19 

19.1 

20 

20.1 

20.1.1 

20.1.2 

20.2 

20.2.1 

20.2.1.1 

20.2.2 

20.3 

21 

22 

1 

G l e n a r e a  

C a h e r  

Bow 

N e n a g h  

01 l a t r  i m  

B a l l i n t o t t y  

C l a r e e n  

D o l l a  

D o l l a  T r .  

P o u l a w e e  S t r  

B l a c k  L o u g h  S t  

D e r r  a i  ny 

coos 

Wood f ord 

B a l l y f i n b o y  

B a l l y f  inboy T r  

K i  l c r o w  

Cappagh Trib  

D u n i r y  

L i s d u f  f 

B a r n a c u l l i a  

B a r n a c u l l i a  T r  

Lisduff  T r i b  

Ki l l o r a n  

C a r r i g a h o r i g  

Te r ryg  l a s  s 

Shannon 

R 505 868 

R 500 890 

R 665 869 

R 949 689 

R 978 812 

R 978 778 

R 867 774 

R 885 690 

R 907 708 

R 833 874 

R 843 928 

R 700 913 

R 708 947 

R 665 982 

R 978 882 

R 879 879 

M 822 214 

M 692 113 

M 683 128 

M 699 088 

M 724 154 

M 742 126 

M 737 138 

M 730 162 

M 737 219 

R 915 986 

R 901 980 

M 868 042 
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