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The Rlver Blsckwater Mansgement Plan is divided inte 5

velumes =28 detailed below:

VOLUME

VOLUME

VOLUME

VOLUME

VOLU

=l
]

»;

i

a

Introdaction, General Assgessment and

Recommendations .

SBummary of Water Rescurces.

Abetractions and Discharges. &

. \(\@\

A&
&
F°
68&
Eﬁnefiﬂial uses aﬂd<ﬁ§§?r HGuallty Criteria.
S

<<Q\ &\Q

\§

O

Water Qual%ﬁﬁyin the Catohment
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DESCRIPTION OF RIVER BLACKWATER

The River Blackwster rieesg 6 km. to the north west of the

village of Ballvdesmond st Knockanefune (43%m o.d.) in

County Kerry.

It enters the sea at Youghal Co.Cork having passed through

Co.Clork and Co.Waterford en route.

It is tidal for a distance of 33 km. to a point 5 km. u/s of

& .
Cappoquin. <®0
*&
)
A
&
Its catchment area is 3327 sq.kms§$f‘ﬁ its total length is
S
168 kms. é§%§9
N
<<0’\ *'\\Q
xéQ
g§p
S
1.{(iv)
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INTRCODUCTION

Seation 15 of the Water Pollution Act 1977 provided

for the drawing up of Water Quality Management Plans by
Local Authoritise under the supervision of the Minister of
the Environment.

Water iiality Management Plans

These plans shall contaln objectives for the prevention and
sbkatement of pollution and such other provisions as appear
to the lodsl authority to be necessary. The overall
cobjective of the plen iz to assure in the fature an
acceptable quallty of water for specific uses at the time
and at plesces where 11 12 reeded.

The plans mey acover water: in an ares adjoining the local

authoritise functlonal are& Th# act provided for two or
ore local aunthorlties to pre rP a2 Jjoint plan where the

catchment of a river 1%01\@&% arts of their functicnal

areas,

&
E.E.C. Directive 78/659 (é
________________________ S &
The purpose of the above directive @@é}o p-rtect and improve
waters capable of supporting fres er fi:h of the Salmonid

(sport fizh such as trout and SQ$Q9H) and Tvprimid (coarse
fish such as pike and perch) s ﬂ§3es It =pplies only to
waters designated by member g&g@es of the E.E.C.

L
Article 5 of the directive s@ates that member ztates shall
establish preogrammezs in o er to reduce pollution and to
ensure that designated ers conform to certain physical
and chemieal parameters as detailed in Annex 1 of the
directive. (c.f. Appendix G, Vol. 4. Page 4.49)

Designaticn of Rivers

In 19808 the D.O.E. in consultation with the Pppaxtment af
Fisheries designated the main channel of the Munster
Blackwater along with six other rivers as Salmonid rivers.

To attain the objectives of the Directive it waz deemed

necessary to draw up Water Quality Management Plans for the
various designated rivers.

Taking the abeve into account the combined County Couneils
of Kerry, Cork and Waterford decided to proceaed with the
drawing up of a management plan for the river Blackwater.

As the greater part by far (88%) of the catchment lay within
the functional area of Cork County Council it was decided
that they sheuld draw up the Management Plan with adjoining

counties providing data and other assistance where
necessary.

Page 1.1
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Preparation of Plan.

e ————— ———— m
. By

The preparation of the plan involved the following :-

1. The definition of the Rivers in the catchment to which
the plan should apply.

2. The definition of the pfesent and potential future
beneficial uses to be protected.

3. The gathering of all available data on water quality and
water resources within the catchment.

4. BSetting of Water Quality Standards in the catchment for

the beneficial uses as identified in No.2 above, and the
determination of a Control flow.

6., The compilation of estimates of existing waste loadsa
discharged to the rivers in the catchment.

8. Estimating Assimilative capacity at the key locations.

T. The identification of those sectiong of fiv

overlocaded by discharges and the remedial act@%n necessarv
to ellmlnate these problems,

S
8. The determination of the water qua @§ raquirements at

saelected control sections along the Qﬁ%ﬁ‘channel and its

¥ . . QO A\
tributaries. é§§§@
9. (Consideration was given to Qﬁ&bfollowing -
QQ
Population trends. &°
Abstractions within the \tchment.
Future waste loads within the catchment.
Waste load reductions.
Water quality conditions at key locations taking into
account prasent loads and estimated future loads.

1¢. The determination of sewage treatment facilitiee in need
of investment and the drawing up of a priority list for
game .

Page 1.2
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SCOPE OF PLAN
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TABLE 1.1

Locsations where estimated D.W.F.

equal ta that st Hohoval Bridge. (Est.DWF
Aren =

ig less than or
&.08m" 3,

89 s8g9.km.} River Arsglin at Armglin Br. and
River Finlek wsst of Cappsgh being exceptions.

Araglin

Awheg

Aubeg Minor
Ballyolough
Bride

Dalua
Donglas
Pubhglasha
Finiek
Finnow
Funshion
Glen
Glenshelansa
Goieh

Gradoges

Lickey
Magama

- Owenbaun
Owentaraglin

Rampart
Stream

Sheep

Toaurig

Loaation Catchment
Aresn Km?
Freemount 63
Johneg Br. 86
Araglin EBEr. 184
N.linb a/s2 conf 53
W.limb n/8 conf 8B
d/s Kippazgh g3
Ballyclough 23
Maulane Ford 39
Allens Br. a3
Ballvdarown 21
(Q
Gartros 19 *@
NE
Ponlanhrones TF(§9
S
d/e Millatreet 38
&
Ballyarthur ‘égép a8
& O
Fr Murvhys Pr\@ TA
\O
Belleville 41
Conlros L
u/g Funshion 47
Con?fl.
Clashganny 44
Poulanhrone 22
Kathconl 58
Ahane 76
Liscongill 11
Ahaphueca 33
Clasheel 38
Page 1.4

£165
WZ264
R348
W39z
¥iie
X118

R757

X136
X165
W334

W223

R341 ¢

R738

X3b3

264
969
2@2
142
259
896
303
138

168

3a3
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The Plan appli=s to the freshwater reaches of the main
channel of the River Blackwater upstream as far as Nohoval
Bridge. (Estimated D.W.F. = @.08m" 3/sec)

It also applies downstream of the points on the tributaries
listed below:

River Name Extent t¢ whish plan applies
Awbeg lkm. u/s Buttevant

Allow 50 m u/s Kanturk Bridge
Bride Maulane Ford

Finnow Dromascoolane Bridage
Funshion Ballyarthur Bridge

Gradoge Kilshanny Bridge

Revision of the acope of the rplan will bhe considered if
areas of particular signifance other than those already
defined are identified.

TABLE NO.1 (facing) lists points on various tributaries of the

River Blackwater where the catchment area is gﬁ”sq.kms.or
less. N

S
S
S

The power available %o the loecal authgﬁ?%ieﬁ in the Water
Pollution Act 1977 will continue to . bedused to control and
eliminate the Agricultural Source%§hf‘Pollntion wherever
they occur in the Blackwater caq§ﬁ@§nt_

. A

NS

Q°Q$

Standards for River Water in 5%% Blackwater Catchment.

_.___._.___.....-._____.-.._.___.._..._____(gé}__..._ _____________________

&
The River Blackwater is acﬁesignated Salmonid River under
E.E.C. Directive 78/859. The various beneficial ussz ~f the
resource are discussed in Volume 2. The main Bernsficial
uses as indicated in Volume 4 are as follows:-

Salmonid and Cyprinid Fisheries,
Water abstraction (Demestic & Tndustrial?
Recreaticonal and amenity.

The beneficial uses of the rescurce have particular gquality
requirements which can be maintained by setting and a2pplying
specific asets of Water Quality Standards.

In the Blackwater catchment the water body iz reaquired *o
support several uses and ths proposed standards are based on
the most stringent of the criteria applying to these usas.

Page 1.5
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On this basis it is proposed that the standards laid down in
the E.E.C. Directive (78/658) dealing with the quality of
water for Salmonid rivers should apply for the most part to
waters in the Blackwater catchment as already defined.

Additional or more stringent standards may be required in
the matter of the abstraction of water for potable supply or
use of water for bathing purposes. The standards concerned
are ‘these relating to the permitted levels of
micro-organisms and nitrates.

TABLE 1.2 Standards in respect of B.0.D.and D.0.,set for
KR A KA A rivers in the Blackwater catchment.

Parameter Standard
B.0.D., (mz/l1) §5% Bamples <= 3
DO (%Sat. mg/1 02) T R

95%  *  «¥>=

-
&b
For more details of standards app%§g§ble s=2 Page 4.19 et. seq. Vol.4
S

(§)
Determinaticn of a "Control® SFlow.
____________________________ CN e -

K

i <
8
Setting of standards for ggter quality must inevitably be

directly related to the Hater quantity or flow at which the
standards apply.

The dilution available and the flow characteristics are of
Prime importance in achieving the desired quality.

The rearation rate of a stretch of river under flood will
differ enormously from its rearation rate at wvery low flows.
Due to the wide variation in rearation rates consideration
musgt be given to the minimum flow conditions at which the
-water quality standards will be satisfied.

Ideally, water quality standards should apply when the
lowest dilution is likely to oceur in the water body
concerned. In rivers, this implies that the minimum flow
value should be used in calculations.

However, in many cases this would severly restrict or sven
preclude the discharge of waste under low flow conditions.

It is usually the practice for the Standards to apply at a
somewhat higher flow than the minimum flow value,

Page 1.8
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Critical Flews (c.f, Vol. 2 for more detnlls)

Critical flows used for setting standards include:-

(a) 9b percentile flow

{b) D.W.F.

{(c) 7T day sustained low flow

(d) Lowest measured flow (Drought Periods)

(a} 95%tile flow

This is the flow which is likely to be exceeded for 95% of a
given period of time, usually the period of time for which
the records are available. This measurement is subject to

the length of record 10 to 12 years of record results being
required. :

(b) Dry Weathar Flow.
This is already defined in Velume 2 as the minimum flow that
might be expected to occur with a fregquency of cne in 5@
years., As low flow measurements started in the seventies,
sufficient hydrometric data is not yet available to
accurately determine Dry Weather Flows in the @atchment .

A\

4
. . ) ) S
Using the information available extented log flowas have been
calculated which can be taken as Dry We@ﬁgﬁ? Flows until
more accurate values are available.(ckgaybi,ﬁ pags 13)
Q&
SO
(c) 7 day S.L.F. EOA
PN
———————————— é;&{\
This is the flow that is not excegded for seven consecutive
days in any year. Qoéf
I3
O
S\
It can be represented by the Sverage of the annual geries of
minimum seven consecutive flows, or by the seven §.1..F.
with a specified probability of recccurrance {=.g. a ratirn
reriod of 14 or 15 years).

(d) Lowest Meazured Flow (Drought Periods)

This is the flow which occurs at the end of a long period of
drought and in thecry should be the lowest flow Svar
experienced. Due to lack of records however it can only
relate to the drought periods that have occurred in the time
for which flow records are available. These years would
include 1969, 1976, 1977 and 1884,

To date the critical flow for the purpose of sstting a
discharge licence and for setting standards for Water
Quality Management Plans has been the 95% flow. (Technical
Memo 1 Water Quality Guidelines).

95%tile flows in the south eazt of the country have bszen
found to be about twice the minimum flow (L.C.Relly A.F.F.)

It is recommended that the 95%tile flow should be the
contrel flow at which the Water Quality Plan should apply.

Page 1.7
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In the abssnce of long term hydrological records and a value
for the 9b6%tile flow,it is recommended that the control
flows at which the Water Quality Standards apply should be
based on the leszser of the following:

(a} Twice the D.W_F.

(b) Tuice the lowest measured flows of the drought
years 1969, 19768, 1977 and 1984,

Should this criterion not heold good for some rivers then a
more stringent flow criterion for calculating minimum
dilution may be necessary. The use of those flow criteria
should be reviewed in two yvears and as more data is
accumulated.

TABLE 1.3 (facing) lists Control Flows and estimated BOD
assimalative capacities at variocus locations, assuming a contrel
BOD of 3.¢ mg/1
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CRITICAL AREAS IN THE RIVER BLACKWATER CATCHMENT

Volume & Page 5.4 identifies 5 locations in the River

Blackwater Catchment where water pollution is of significant
dimensiones.

These locations are listed below in Table 1.4

Location of significantly polluted areas in the River

River Name

Blackwater Catchment.

Location of Polluied Area Source
& _
Blackwater Rathmore gé Industrial
Q
Blackwater Mallow (Winter) é%§§ Industrial
O
Allow Kanturk Q§§§ Industrial
AN
RO and Kanturk
& S.T.W.
KO
NG
Gradoge Mitcheléég 1 Industrial
50 and Agri-
> cultural
&
Furnshion Mitchelstown River
Gradoge

Page 1.11
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Diecuereion

Volume 5 compares the BOD loading with the assimilative
capacity of the receiving waters for a number of locations
in the Blackwater Catchment. These are listed in Table No.5
below which compares assimilative capacity and BOD
loads from various sources.

Rivar Location Control Assimilative Control B.0.D. (b)/(a)
B.O.D. Capacity u/s Flow load
{a) (b)
&
N
Blackwater Rathmore 3 19 O@ .29 207 11
S
Allow Kanturk 3 237" ?.48 64 2.21
SR
&§%\
Funshion Mitchelstown 3 @éioé‘ss @.68 128 1.45
s S '
ES
_____________________________ ..\Sg______-_.__..____._______._.._.....__..______........_...._.._.
Og\,\\o
&

Units used in the above table are as follows:

Unitz llsed

B.O.D. mg/1
Asgimlilative Capacity Egs B.Q.D./day
B.O.D., laad Egs/day
Control Flow m3/sec

Page 1.12
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WATER QUALITY AT INDIVIDUAL LOCATIONS
A R T D et LT LT ey

Rathmore

It can be seem from Table 1.5 (facing) that the potential for
pollution is very high at Rathmore. In low flow situations the
volume discharged by Fry Cadbury should be drastically reduced or
else the quality of effluent improved. Another alternative would

bs to store the sffluent in lagoons until sufficient diluticon
would be available.

Mallow

In Volume 5 it is shown that in terms of low flow the River
Blackwater at Mallow has adequate assimilative capacity for the
point loads from Ballyclough Co-op and Mallow 5.T.W..

A potential source of pollution would seem to be the stream that
runs through the Ballyclough Co-op factory, the B.0.D. of which
has been measured at 33 p.p.m. on occasion (cf Volume 3). Low
flow for the stream has been estimated at 230@ m3/day giving a
load of 78 Kgs BOD/day. This iz in excess of te load from
Ballyclough Co-op treatment plant. Remedial work shculd be

carried out by Ballyclough to prevent any Paéiuting matter from
entering the stream. v

&
. : NN

As already mentioned in Volume 5the =ffluent from C.S.E.T.
at Mallow in the winter causes elev‘%éghB .D.s but does not
greatly effect the dissolved oxygegéﬁevels in the river.

S é

A licence to discharge a£§§@ént to the Blackwatsr was granted
to C.5.E.T. by Cork County Cgﬁ\\gﬁll in September 1987. The
conditions specify a phased réduction in BOD levels for the
effluent from 1987 to 1991. K&ompllanCR with the conditions sheould
eliminate the pollution pgﬁhlem from C.S.E.T.

O

Kanturk ©

Regarding the Allow at Kanturk, the median BOD for the
cresamery in the calculations is 65 p.p.m. - however the minimum
BOD value for the creamery effluent is 18 p.p.m. This means the
BOD load from the creamsry can be cut drastically.

The minimum BOD value for the S.T.W. iz 1@8 p.p.m. which
gives a daily load of 47 Kgs BOD. This is 78% of the control flow
asaimilative capacity. The treatment worke is totally inadequate
and is in urgent need of replacement.

The cost of replacing the 5.T.W. has been estimatsd at

£2,600,200 and a preliminary report has been forwarded ta the
D.0.E. far approval.

Mitchelstown

In Volume 5 it is shown that the combined load for the creamery
effluent (at 20 p.p.m. BOD) and the S.T.W. (at 2@ p.p.m. BOD) at
72 Kgs/day is approximately 82% of the assimilative capacity of
the River Funshion. However, the additional load from the Gradoge

Page 1.13
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increases the B.0O . D. load to 1.75 times the assimilative'capacitv
of the Funshion at a control flow of @.88 m3/sec.

Remedial work which has been being carried out recently
by Mitchelstown Co-op on discharges to the "Blue Stream” (Mill
Stream) have reduced the B.0.D. load to the Gradoge considerably.

The elimination of pollution from Agricultural Sources in the
Gradoge and Funshion catchments is essential for the improvement
of the water quality of both rivers.

Necessity of Flow measuring equiptment.
Volume 3 of the plan considers the gquality and quantity of
varicus abztracticns and discharged in the catchment.

Due to lack of definitive information, arbitrary values had
to be aszigned to a large number of abstractions and discharges.

To enable accurate azsessment of B.0.D. lecads etc., flow
monitoring equipment should be maintained in working order at all
effluent plantz, both public and industrial. If necessary,
standby syatems should be installed.

In the case of szeptic tanks, accurate figdres should be
@stablished for the number of persons served¢by the ftreatment
facilities. ﬂ‘ﬁ&

d§(§

Necessity to update data on BOD load%§%§§.
____________________________________ Lt SV
Industrial discharge licenceséﬁ?@%ally define the reauired
frequency ete., of monitoring of £hd industrial effluent and thus
provide an indiczation of how tQ@@§reatment plant is operating.
ECy
X
However the majority of ébtic tanks and small treatment

works are inapected and repg¢ ed on only when a malfunction
oCCurs. S

In 1986 approx. 25% of 47 sewage treatment works in the
County Cork area of the Blackwater catchment were monitored by the
Environmental Department.

To reduce the riszk of pellution from these works and to
improve their performance they should be surveyed and reperted on
at least once a yvear. The survey would involve visual inspection
of the plant, laboratery analysis of the offluent and an updating
where neceasary of the values for the volume discharged/number of
persons gerved by the works.

Similarily, accurate figures are not available for a large
number of water abatractions.

As in the case of discharges, where the system iz not
metered, an accurate account should be established and updated as

necessary of the number of people/houssholds ete., supplied by the
scheme. '

It will not be poszible to give an accurate aasessment of
waste treatment facilities in need of investment until the gaps in
information regrading same are filled.

Page 1.14
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Water guality Monitoring Methods

The 1888 AFF Biological survey identified 84.3 kms of rivers

in the Blackwater catchment as being moderately to seriously
relliuted.

In the same year the Chemico-Physical survey of the
Blackwater catchment identified 37 kms of rivers as being

significantly polluted when compliance with standards for Salmonid
Waters was taken into account.

The polluted areas identified by the Physico-Chemial survey
are also identified by the Biological surveys. The additional
areas identified by the Biclogical survyes are mostly those
affected by non-point sources of pollution.

Normally physico-chemical surveys relate strictly to discrete
samples of water which only indicate the condition of the water at
the time of sampling. Physico-chemical sampling may not detect

pocllution by non-point sources due to their intermittant discharge
nature.

In contrast, Biological surveys give a meastire of the average
conditions which obtained for some time befoqg@sampling.

C
If carried out on an ongoing basis Y%&é\serve to indicate a
change in water quality which might no%f observed in the
analysis of a discrete physico—chemig@i‘%ample.

O &

The Physico/Chemical surveysééiﬁpof mcst use when used to
monitor the effect on water of a@%@%wn point source of efflent.
In this situation the constituehts of the effluent will normally
be known and the concentrationsicf the pertinent constituents can
be monitored most effsctivelx@by Physico/Chemical assessment.

§

. O . s . \ .
To ensure the effesctive monitoring of existing point sources

the present level of Physico/Chemical surveving should be
naintained.

Due to the fact that the biggest potential source of
eollution in the catchment is agricultural, the level of
Bioleogical Surveying should be increased to establish and monitor
the true extent of agricultural pollution in the catchment.

Page 1.15
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ASBESSMENT

Water pollution from point sources is of significant

dimensions in five locations in the River Blackwater Catchment.

The cause of polluticn at four of these locations arises from

industrial sources and the f£ifth arises from an overloaded Sewage

treatment works.

Pollution from agricultural sources gives rise to an
extensive lavel of background pollution which in most cases iz not
&
discernable in the routine Chemico - Phy31ca¥>surveys but shows

itself in lowered quality ratings in Bi&i@ﬁ cal and Macrophyte

>
surveys. : §§~§
es’>\ s@
(§)
The extent of pnllution @@Q@ agricultural scurces is hard to

<<O\
guantify but in the farm surve?s carried out in Spring 1988 by the

special task force set up Egythe D.O.E. it was found that 35% to

43% of farms visited were medium to high pollution risks.
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BEECOMMENDATIONS
LSS RS L S AR R

1.

19.

11.

12.

13.

That the scope of the plan, control flows and standards set
ba accepted.

That all remedial works necessary for the improvement of
water quality be carried out as socon as possible.

That the present level of Physico-Chemical sampling be
maintained.

That the level of Biclogical surveys should be increased to
help establish and monitor the extent of background pollution
in the catchment.

That the present level of surveying of existing and potential
sources of agricultural pollution be increased if necessary
with a rigorocus follow up program of repeated prosecutions

‘whare required to sliminate the problem.

That the present level of sampling of Council Treatment Works
be maintained and all treatment works (including Septic
Tanks) to be sampled at least once a yvear with flow

rates/number of persons served, be1n@°establlshed and updated
where necescsary. &

Y\é§
That all metering equipment aty fluert Plants (Public and

Industrial) be maintained 1%§k9 king +rder and new equipment
installed where necessary. S«

SIS
That flow curves be ob Sd for staff guages to enable
immediate calculation g river flows where reaquired. Thie
facility coculd be usgﬁé%o establish assimilative capacity of
a section of rlver‘;\ n and as required.

That the rivar mo@%l developed by A.F.F. be used to model the
c¢ritical secticns in the catchment.

That steps be taken to avoid contamination of aguifers with
potential sources of pollution being sited so as to have
little potential for pollution the aquifers.

That well bore levels be surveyed to establish water level
and direction of flow of the water in the aquifers.

That there shcould be liasion and collaboration with other

organisations e.g. Universities, R.T.C. ete. regarding any

Environmental Research Projects beneficial to water quality
in the Blackwater catchment.

That a report on the State of the Environment with regard to
the Blackwater River catchment be drawn up every year.
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AFFENDIX

The Physico-Chemical surveys indicate th

significantly below the Salmonid Standards,

e follwing areas as being

Critical arsas of Biackwater Catchment in terms of

SALMONID STANDARDS

Blackwater

Blackwater

Allow

Allow

Location Critical Main Pollution

Parameters Source
u/s Awnaskirtaun DO,PD4 Industrial
confluence
Shamrock Bridge DO,P0O4 Industrial
Riverview P04 Industrial &

5.T.W.
. &
Lesdsrs Bridge P04 ¢ Industrial &
. 3. T.W. -
S

Funehion

Funshion
Funshicn
Funehion
Funshlon
Funahion
Funshion
Funshion
Funehion
Funehion
Gradoge

Gradoge

@2.5km d/2 Gradoge
confluence

DO FOD

5@&&NH3

Industrial &
Agricultural

LTS

[T

Agricultural

Industrial &
Agricultiaral

S’

Eilles Bridae é%§%0.904,a33
SN
Marehalstown Qi§§% DO, P04, NH3
s\Q
Glensvuddig é§9 P04, NH3
&

Br. E. of Sdart P04, NH3
Carrigdownans P14
Glanworth B4
Ballynahow P04, N3
Downing Br. FO4,NO3
Ballyfe=sne Br. PR4,NO3
Kilekhanny PO
E2m w/s Funshion DG, BOD
confluence PO4, NH3
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AFPENDIX

Critical Areas of Blackwater Catchment in terms of

ABSTRACTIONS
River Location Source of Pollution
Allow Freemount Agricultural

&
TABLE 1.8 @&
__________ S
Critical Areas of the Bl§$§§§%;r in terms of

DIsCHARGEg.QO\s\@e>
_______________________________ éggp_____ﬁ_________________,_
River Location &% DISCHARGE

Q°Q$ource ! Type

___________________________ _é\_%___._._._.__._.._____________.._.__._______

&

Allow Kanturk - § Creamery Milk processing
Leaders Bridge” S.T.W. S.T.W.
Blackwater u/s Awnaskintaun Fry Cadbury Milk processing

confl Rathmore wastes
" Mallow/Killavullen Q.S.E.T. Beet Processing
(winter only) wastes
Funshion Mitchelstown River Gradoge Agricultural
Co-op Industrial
S.T.NH. S.T.W effluent
Gradoge Mitchelstoun Various Agricultural
Induztrial
Prage 1.28
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Discharges requiring improvement

Blackwater BRathmore

Blackuster Mallow

Funshion d/s
Gradoge
contl.

Drlus Newnarket

Frv-Cadbury

Treatment of sewage is

poor giving rise to

high B.0.D. levels in

effluent with elevated

BOD and P04 levels in

river downstream sewerage
treatment works.

Aggimilative Capacity

of River Blackwater at Rathmore
critical control flows.

Highéﬁ%n in effluent

C.5.E.T.
gives rise to sewage
1gus in River Blackwater vicinity
§ﬁ$.allow durine November & December.
SIS
River 'é§%\ Asgimilative capacity of River
Gradoges critical and at times of control flow
E&° elevated WH3 and P04
¢§§> levels.
S
Sxﬁlw Efficiency of ftreatment
&5 workes iz poor,
QO
Page 1.21

EPA Export 26-07-2013:01:00:59



TABLE 1.18

Summary of Water Quality in River Blackwater and eleven of its
tributaries based on A.F.F Biological surveys from 1981 to 1986.

Length
Examined Em

Allgw
Araglin
Awhag
Blackwater
Bride
Clydagh
Dalus
Finnow
Funshicn
Glenafallia
Gradoge

Owenasghad

on
by ¥
w

a€0
a

fke
(o CR»
-] o

Lh ]
wn
-~

2
i)

118,
56,

(3 T o « I o, N o B . s

18.

1]
-1

36.

2 ih

TOTALS

Percentages

B C
4.7
29.86
45.5
<¢$9
S
S
s\O
&
S
18,8 $5
S
S
NS
Lt
N
1 5\§ o ﬁ
A
c¢é9
Q2.3 z.8
28 . B% a. 5%
Fege 1.22
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DRAFT WATER QUALITY MANAGEMENT PLAN
FOR
THE RIVER BLACKWATER CATCHMENT

VOLUME 2
e e e S b B R

&.
(QQ
- é&
S :
&
SUMMARY OF VJ!igg%ﬁ%i RESOURCES
SO
'\00‘3‘\
***********&%@&*************
&5
xéﬁ
f’o
&
An Forae Forbartha October, 1981
Water Resourcez Division J.P.K. Horkan, M.S5c.
Revigsed (ctober 1988 Environmental Dept.,

Cork County Council,
County Hall,
CORK .

EPA Export 26-07-2013:01:00:59



6@@
NC
F3S
& \@9
RS
&
E
.(\&\{\\,0
S
\C’OQ
&
S

EPA Export 26-07-2013:01:01:00



TABLE OF CONTENTS

PAGE NO.
Liet of Tablep and Filgures . .. ittt tssransanas z.(1i1)
INTRODUCTION ... iisnaan R 2.1
Rainifmdl DR A . o i ittt s v n s ts sttt et 2.1
Hydrometrio Date .. i i it z.1
Hydrological Dabi . ... ..ttt ossrensnnancs s z2.1
RIvEY F ool it it s s s s s s s st san st sasanee s 2.1
Sonrees of Dabal . i st ar ettt e s z2.1
DESCRIPTION OF BLAGEWATER CATCHMENT ... ... iiniinnnn 2.3
The River Blaokwater ...yttt stnnnasrirasssrisssnnas 2.3
oyt eT-0 4= 101 15 S 2.3
Towneg and Populations ... . it i i s 2.3
BEOLOEY - o vt vt erstsattntsrasarsassseasa sy aansans 2.3
BYDROGE LG L i i s inns tatraasssatoss st cneinaesner s s 2.5
F: X Lo T i .= T ®$% ............. 2.5
The Dinsntisn Limesptonee .......... e 2.5
Quaternary 3ande =nd Gravel Aquifaﬁﬁ ................ 2.5
Minor Aguifere ........ ...+, .. é? ..................... 2.5
&8
POLLUTION OF AQUIFERS........... @é@% ...................... 2.6
{\
SQURCES OF POLLUTION OF AQUIE@@S .......................... 2.8
<L &
ZONAL PROTECTION OF AQUIFEQ@?\\ ............................. 2.7
GUIDELINES FOR PROTECTI%&ﬁoF ARUIFERG . . . i it e c it i 2.11
Point BOUP @B . . v 0 ittt r e sttt i e e 2.12
PDiffUEE BB . . L i v st sasataertttsas it aaeenyas 2.13
LIST OF ARQUIFER PROTECTION SURVEYS IN BLACEKWATER CATCHMENT 2.14
RATNFEALD & vt ts s ittt tnssmsnsteanstonssenrencernnsnsssnnsnsn 2.18
RESOURCES ...ttt inarssssssvtssnasattiassenessassnsiasssanns 2.18
AVEYEEE FloW .. iuirs i tn it ttnnrstsnsassssstaasssssnaan 2.186
LOW FLOW .ttt it ts i ettt nsoscntesiaeessstnanacasssaesnas z2.17
Ninety-five Percentile Flow ... ..t ciiananenons 2.20
PROGRAMME OF FUTURE INVESTIGATION ... ... . ...t iinmennnn 2.22
Future Ueaee of DRbA L .0t is it tnsetntsssnsnssssas 2.22
River Gauging Stationg ... ittt asaasnranan 2.22
Groundwater Monltorling ... .. i tn it trassns s nasns 2.22
Bydrometric SoReMeE . ...t iiininnn it anaessnns 2.22

Page 2.{(1)

EPA Export 26-07-2013:01:01:00



6@@
NC
F3S
& \@9
RS
&
E
.(\&\{\\,0
S
\C’OQ
&
S

EPA Export 26-07-2013:01:01:00



LIST OF TABLES AND FIGURES

TABLES

Page

2.1 Hydrometric Gauging Stations, Blackwater Catchment, 2.01ivw)

which have Continuous Recording of Water lLevels,
2.14 Hydrometric Gauging Stationg, Blackwater Catchment, 2.(iv)

which have No Recording Devices.
2.2 Summary of Zonal Aquifer protection Scheme. 2.8
2.3 Long Average Runoff based on Rainfall Records. 2.16
2.4 Long Average Runoff based on Hydrometric Records. 2.17
2.5 Lowest Msasured Flow at Selected Gauge Sites. 2.18
2.6 Flow Measurements carried out during Drought Pericds. 2.19
2.7 Lowesat Measured Flows and Estimated Dry Weather Flows 2.18

at. Selected Gauge Sites. \&9

\QQ/

2.8 Estimated Ninety-five Percq\&&f& Flow at Selected 2.21

Gauge Sites. éz5

- &
2.8 Estimated Ninety-five q&entile Flows and D.W.F. at - 2.21

Selected Towns in thecBlackwater Catchment.

&0
LS
FIGURES S
S
N

2.1 Qutline of Riﬁgr Blackwater System showing lLocations. 2.(iii)
. of Gauging Stations.
2.2 Map of Blackwater Catchment 2.2
2.3 Hydrogeology in the Blackwater Catchment. 2.4
2.4 The Blackwater Catchment Isohyvetal Map (period of 2.15

record 1941 -197@).

Page 2.(ii)

EPA Export 26-07-2013:01:01:00



DESCRIPTION COF CATCHMENT

SR S R A S R AOR R R R

B. The River Blackwater rises in the foothills of the

Mullaghareirk Mountains at Knockanefune (439 m 0.D.) in County Kerry.
The river flows due south to Rathmore along the borders of Cork and
Eerry. At Rathmore the river turns and flows due east passing through
County Cork and into County Waterford. At Cappoauin the river turns
to flow due south and enters the sea at Youghal. The river is tidal
as far as 5 km.u/s Cappoquin, a distance of approximately 3@ km. The
Blackwater catchment is comprised of parts of Counties Cork, Kerry,
Limerick, Tipperary and Waterford. The main tributary of the
Blackwater is the Bride which joins in the estuary and is itself tidal
to upstream of Tallowbridge. Other important tributaries are the
Licky, Finisk, Araglin, Funshion, Awbeg, Allow and Owentaraglin which

Join on the left bank, and the Clyda, Glen and Owenbaun which join on
the right bank.

9. Topography The river runs through a broad valley almost entirely
bounded by mountain ranges, on the north by Knockmealdown, Kilworth,
Galtee, Ballyhoura and Mullaghareirk Mountains, and on the south by
the Boggeragh range. On the south, in east Cork and west Waterford,
the watershed is comprised of a hilly range running in an
east-direction. The watershed between the”Blackwater and its main
tributary, the Bride, is formed of the &lees Mountains and a range of

hills running in an sast-west from Q$%Q°Hills near Villierstown to
Fermoy. $

S

. &

18. Towne and Population The cipal touns in the catchment are
Mallow (population 6,572), YQ‘ 1 (population 5,87@) and Fermoy
{population 3,126). Other eg of population are Mitchelstown,

Kanturk, Millstreet, Lismogedand Buttevant. The population figures
guoted are of the relevaﬂ%xt ban District as contained in the Census

of Population 1981. xéﬁ

Based on the 1881 Cenﬁ;@bof Population, the population of the following
Urban Districts and en¥irons is estimated as follows - Mallow 7,482,
Youghal 8,145 and Fermoy 4,888. -

11. Geology The Blackwater catchment is dominated by the prominent
east-west orientated ridges composed of strongly folded grev grits and
shales of Silurian age, and conglomerates, sandstones and shales of
Devonian age. The ridges (anticlines) are separated by broad lowlands
(synclines) of Dinantian Limestone which range in age from Tournasian
to Visean and have a maximum thickness of 1708 m in the Buttevant
arga, The limestone succession is made up of shale beds at the bage
overlain by dark grey bedded bioclastic limestones, light grey
non-bedded reef limestones with bedded limestones and sandstones at
the top. Intense Hercynian folding gave the regional east-west trend

and produced very strong patterns of both east-west and north-south
faults and joint=.
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Above the Dinantian Limestones are the Namurian shales, siltstones and
flagstones which are found in the upper reaches of the catchment.

They arse a maximum of 11@m thick. The youngest rocks in the
catchment are the Westphalian Coal Measures found west of Liscarroll
and Kanturk. They contain some beds of sandstone and lenses of coal.
Much of the limestone outcrop in the synclinal valleys iz obscured by
Quaternary deposits which are composed mainly of coarse sands and
gravels. The sands and gravels are lenticular in shape and
interbedded with boulder clays, silty sands and veats. The deepest
Quaternary deposits overlie the easily erodible Lower Limestone

shales. Boreholes penetrating 20-32 m of Quaternary Deposits are
common. )

HYDROGEOLOGY

12.Aquifers The information on aquifers in the Blackwater catchment
has been make available by the Groundwater Division of the Geological
Survey Office. Figure 2.3 is based on a map supplied by the
Hydrogeological Section of the Geological Survey. The aquifers are
outlined according to the geology.

13.The Dinantian Limestone (fissured aquifer). The principal
aquifer in the Blackwater catchment is found&fin the Dinantian
Limestonea. The entire limestone successigh can be regarded as on
aquifer. All the limestones are integratéd into one hydraulically
continucus aquifer by the fault and j systems. GQGroundwater can
move through the limestone which hasg”been karstified to a depth of 100
m along bedding planes, faults andjoints. Boreholes, drilled for
creameries and industrial supplies “have reported vields which range
from 200 - 11003 "3 / day. Springs emerging from the limestone
aquifers are common but becaugéithe synclinal aquifers tend to be
elongated in shape, the ca ients of the springs tend to be rather
small and consequently the discharges from the springs are small. In
the upper part of the Car iferous succession there are sandstones
from which yields, up tq§ @8 m”3/day, have been recorded.

- O

14 Quaternary Sandas and Gravel Aquifers Fluvioglacial sands and
gravels form important local aquifers and are found overlying the

limestones. They are probably in hydraulic continuity with the
limestones.

15. Minor Aquifers The upper part of the Devonian (0ld Red

Sandstone) succession in other areas is known to vield water in
moderate amounts. In this region there are few records of well vields
above 88 m"3 / day. (There are two boreholes, 103 m apart, in north
Cork, near Buttevant, which each vielded over 300Q@ m~3 / day. These
high yields could be explained by faulting). Sandstones in the
Westphalian Coal Measures would be expected to contain aquifers but
there is no data available for them in the Blackwater catchment.

Page 2.5
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POLLUTION OF AQUIFERS

18. Pollution of agquifers is caused by the introduction of material
into the aquifer water which results in the guality of the water
deteriorating. It should also be kept in mind that some groundwater
on account of its natural constituents cannot be used as normal
potable water, in some cases, even after treatment.

17. The polluting material generally enters the agquifer in an aqueous
solution, either in suspension or in solution. The source of the

prollution is in most cases either at ground level or just below ground
level.

18. Pollution is transported to the quifer by infiltrating through the
unsaturated zone to the water table. Polluted water has a tendency o
remain at high level in the aquifer. In west Waterford the main
aguifers are rock agquifers. The rock is usually overlain by
overburden and the overburden protects the aguifer in that it slows
down the rate at which the pollutant can enter the agquifer and allows
attenuation by dilution, oxidation and chemical or physical sorption.

19. Aguifers are racharged from 1nf111tratg&n of rainwater through the
unsaturated zone, recharge from rivers a&¢~they can also be
artifically recharged from wells. Roek %quzfer are particularly
susceptible to pollution where the % éBurden is thin and the water
table is near the ground surface. sse are areas where aquifers are
most vulnerable. Aquifers are a§@§~very vilnerable in the vicinity of
wells, in particular disused w (Sink holes in the limestone
would be in thé zsame categorm§ﬁ§*dlsused wells), Disused wells, in
particular dug wells, ars v\.gpconvenlent vlaces to dispose of all
sorts of unwanted mater1a¥éqp ch may have the potential to pollute the
aguifer,. K8

5\ .
280. The thickneaz of tQ§9unsaturated zone or zone of aeration is also
very important in protZcting aguifers, the nearer the water table is
to the surface the easier it is to pollute the aguifer. .
Unlike the pollution of surface water sources, polluted groundwater
sourcee can take a long time to clear up. This could mean that an
egsential water source could be cut of action for a very long time,
months, even years. There is no published researched on the length of
time it takes for aquifers to recover from pollution.

SOURCES OF POLLUTION

21. The sources of polluticn or possible poliution of aguifers are
domestic, agricultural and industrial developments.

A. Domestic Pollution

Domestic pollution is mainly caused by septic tanks which are poorly
constructed and maintained or constructed below the water table. They
can cause conasiderable problems as they often pollute the owners own
well or neighbours wells. Domestic refuse is also another problem in
that waste disposal sites historically have been selected at a
convenient location and not on a scientific basis.

Page 2.8
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B, Agricultural Pellution

Agricultural pollution is caused by overuse of (a) fertilisers which
is probably lese common now due to cost incresses, (b) pesticides and
other chemicals improperly stored and dizposed of, {(c¢) petrolaum
products spilled on the land, (d) animal manures and silage effluent
which may he disposed of in & improper manner. With the stricter
policeing of gurface water, much of the pollutants which were
originally let off into the nesrest river or stream has to he disposed
of elgewherse, Much of it is spread on the fielde and while this is
satlgfactory if carried out correctly, muach of it is done with no
seientific back up. The problem with many of the agricultural

activities is that there iz no contrel over them under the Planning
Acta.

C. 1Industrial Development

22. Thia involves the disposal of industrial wastes and sewage
sludges, and privately or publically owned waste disposal sites which
may or may not have bsen properly located or supervised during
operation. Care should be taken that industrial wastes, sewerage
sludges etc., be diaposed of in a manner that aguifer water is not

contaminated. Aquifers can also be contamingted from sewers which
have developsed leaks. : >

Ov‘@
ZONAL PROTECTION OF AQUIFERS 6§i§$
____________ o e ————_ ia Q'
G

- L.
23. The protection of the qualithbﬁggroundwater in aguifers should
not be confined to existing =o g% but also to the total aguifers

within the survey area as the Are the sources that may be used in
ths future. @§

é\
24. The protection of aquiﬁé% is provided by using existing
legislationa and adminis tive procedures under the Local GQovernment
(Water Pollution) Act 19 and the Local Government (Planning and
Development) Acts 1963 and 1976, to control activities which may cause
pollution to groundwater. These acts will not protect aquifers unless
they are applisd effectively. There is often major conflicts of
interest between developers of potentially polluting activities and
those whose duty it is to apply the variocus acts. The activities
which are potentially polluting are often very desireable developments
such as improvements of agriculture land usage and Industrial
developments and these activities often use large quantities of water.

25. In protecting the aguifers from pollution it is advisable as a
first step to protect the exsisting sources. The Local Authority are
in a position to protect their own sources, there is no doubt that
they should endeavour to persuade the operators and owners of private
supplies to protect their own sources.

26. The restriction of potentially harmful activities in the vicinity
of groundwater sources in the catchment is recommmended.

To achieve this end Specific Zones of Protection for Aquifers as per
Table 2 over are proposed which were first proposed by Daly and Wright
of the Geolrogical Survey of Ireland in 1981.
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Four zones for aquifer protection are classified as follows:

Zone 1 ¢ Area within 1lkm. radius of groundwater scurce
( This is sub-divided into 3 sub zones as below )

Zone 1A : Area within 18m. of source

Zone 1B : Area within 1@8m. and 328m. of source

Zone 1C : Area within 30@m. and 10@0m.of source

Zone 2 i Area within boundary of Major Aquifers

Zone 3 ¢ Areéa within boundary of WMinor Aguifers

Zone 4 ¢ Area within boundary of Aquifers of no regional
importance.

27. The areas that require immediate attention are the Zone 1

aguifers. The Zone 1 aquifers are divided into three sub-divisions
Zone 1A, Zone 1B and Zone 1.

Zone 1A

28. Zone 1A extends for a radius of about 1M from the source and this
area should be fenced off sc that access is gnly allowed to authorised
personnel. Surfact run-off channels shouldsbe provided around this
area so that surface water is not allowgdégo enter the source.

Zone 1B ¥§<§

N
29. Zone 1B is the area between 1@M&and 3P2M of the source. In this
area developments which would rg8lt in or would be likely to result
in pollution of groundwater cpRderogation of groundwater sources
should be prohibited or sho ©Obe made subjiect to special precautions

to protect the agquifer. Th @é developments would normally include:-
S\

3

(a) Residential Dévelopmgﬁts not connected to a public sewerage.
i.e. Septie Tanks.d§ :

(b) OSpreading of sewerage sludge., silage effluent and alurry.

(c} Establizshment of Burial Grounds.

(d} Waste disposal sites.

(e} Any industrail development which would involve the use,

rroduction and storage of toxic or potentially polluting

materials,unless adeguate protection measures were agreed,

(f) Intensive agricultural activities such as intensive rearing or

housing of livestock, the construction of silage clamps or chemical

stores.

(g) Construction of main foul sewers.

{(h} Construction of zewerage and trade effluent treatment works.

(1} Excavation for minerals which would require restoration by

backfilling with imported material or would extend to within 3M or
less of the maximum level of the local water table.
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Zone 1C

3g. Zoné 1C is the area between 300 - 1,080M radius of the scurce.
The developments that should be controlled in this zone are the =zame
as for Zecne 1B with the exception of a, b and ¢ above.

31. It is recommended that a map of these areas be produced and also a
detailed hvdrogeological/geoclogical map of each Zone 1 aquifer to

ensure that the neceszary safeguards are in operation to proteci the
source from pollution.

32. Zone 2 are the major agquifers which are capable of yielding a
large proportien of the total public supply so a high degree of
protection is required %o ensure that neither their current use or
their future development ias needlessly effected. They exclude both
Zone 1 and those areas whose major aquifers are overlain by thick
drift cover or other impearmeable confining strata.

In Zone Z all activities which. either individually or in
continuation with other similar developments would result in or would
be likely to result in pollution of groundwater, should be cbjected
to. Activities which should be prohibited include:-

(i) Waste disposal sites constructed to rgfeive domestic waste,
industrial and chemical wastes or seweragé sludge.
N

{1i) Major industrial and agricult@% éﬁdevelopments which inveolve the
use, storage or handling of poten%ﬁ%} y pelluting materials unless
protective measures are agraed.Qﬁ?S‘

SARAN '
33. Zone 3 comprises the minqﬁiﬁ%uifers which yield locally important
quantities of water. It exc&ﬁ@%s both Zone ! and areas where minor
aquifers are overlain by §2i§k drift or impermeable confining strata.
The degree of protection depends on local conditions.

O

34. Zone 4 comprisss £ remaining areas where groundwater is not of
regional importance. CHowever, pollution or derogation of an existing
groundwater source should not be allowed.

35. The practical methods of preventing pcollution of groundwater must
now be considered. Monitoring of the water quality in the aquifers is
carried out on a regular and continuing basis and the zamples taken
are analysied for chemical and bacteriological content. These would
assist in drawing up water quality maps and also monitor any change in
the guality of the aquifer water. It should also act as an early
warning system to any possible pollution problem and give time to
rectify the cause of pollution or obtain an alternative source.

36. Protection of the aquifers can be assiszted when applving the
Planning Acts and Water Pollution Acts to new developments with any
polluting petential in the zones as described above, To assist in
evaluating potential problems a points system and explanatory memo is
proposed which indicates what to look for on site and when precautions

should be taken or where development should not be allowed.
{(c.f.Appendix 1)
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Recommendations for Prevention of Pollution of Aquifers in the
Blackwater Catchment.

37. The main potential amources of pollution‘are described for each
Zone 1 aquifer and they fall into the broad categories of Industrial,
Domestic and Agricultural.

a. Prevention of Pollution from Industrial Sources

38. These are basically the spillage of industrial contaminants on
roads or rail lines in eritical sections of the agquifers. Apart from
illegal dumping to which recoursé to the Courts is the only answer,
the potential problem would be due to traffic accidents or train
derailment, leading to the breaking of containers of polluting
material and the pellutant flowing onto the nearby land and possible
entering the aquifer through the zone of unsaturation.

39. The prevention of this type of pollution is to (a) minimise the
risk of traffic accidents, imposing special speed limits, removing
dangerous bends, etc., and (b) improving roadside drainage so that any
run-off from the road will be directed aways'from the parts of the
aquifer that have not good natural aquiferprotection. This will help
in minimising the risks from this scug¢?§%o the aquifer.
. s\O
\QO{&
b. Prevention of Pollution from0§§§§cultural Sources
_______-__________________Q§aﬁy __________________
RO
4. The variocus potential sq)%§§s of agricultural pollution have been
divided into; %ﬁ@
S\
3
(a) point’sourcq§§
(b) diffuse sqgfces

In general groundwatsr contamination from agricultural activities can
be prevented or minimised by a number of steps.

i. Farmeras and agricultural advisors must be made aware of the
presence of groundwater and its use as a major source of water supply.

ii. Farmers must be made aware of the potential of their activities to
pollute groundwater as well as surface waters.

iii. Farming practices must take account of the risk of groundwater
pellution. Farmyards must be well designed and managed so that the
wastes and effluents are controlled and not allowed to enter aquifers.

iv. Appropiate regulations may need to be introduced if an increased
awareness of groundwater and the pellution potential of agricultural
activities does not result in better agricultural practices.
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Point Souraes of pollution.
43 R o R R R R RO

41. Point sources gensrally occur in or near the farmyard and
pollution potential varies from farm toe farm depending on their
location frem the agquifer and the water extraction points and alsc the

natural protection afforded to the aguifer by ground conditions at the
farm.

{(a) Manure and Slurry.

42. If all the manure and slurry are collected and spread on the land
during the growing season, at the rate which the plants can use, no
pollution will occur. To do this the farm should have sufficient
storage space tc hold the waste generated in the winter., To minimise
storage of the manure and slurry it is important and the liquid

content be minimised i.e. rainwater and dirty water be separated from
farm manure and slurry.

() Dirty Water.

43. Dirty water or soiled water can be a magor problem in farmyards
with uncovered self fed z3ilage systems ongboncrete and where water is
uaed for washing in milking parlours ﬁ% it iz too diluted to have
much fertilizer value, but contains @5\ icient nutrients to cause
serious pollution to surface wate groundwater It would

descrease the fertilizers value q@iﬁ urry 1f allewed to enter slurry
pits and it also increased the(y fﬁme and upreading coets.

$
44. However, a number of regégﬁbndatlons can be made for minimising
contamination. Qo\§
69
bl. Dirty water must no She allowed to enter directly into
groundwater or surface ter. It can be collected in a soiled water

tank and spread on suitable land using a submersible pump or a slurry
tanker.

b2. 'Te minimise dirty water, good design and management of the
farmvard is critical.

b3. Rainwater from roofs and clean water from other sources should

not be allowed to mix with dirty water or to enter animal holding
areas.

b4. The uncovered areas to which the cattle have access should be

reduced as much as possible and as much as the farmyard as peossible
should be roofed.

bs. Jet cleaning should be minimised as much as possible and the use
of straw or cother bedding be considered.

(¢) Silage Effluent

45. Silage pits should have an impermeable base of concrete or asphalt
with drainage channels to collect effluent. The effluent may be
sprayed on land as a method of disposal but care should be taken where

and when it is applied. Pre-treatment could be considered to reduce
BOD if insufficient land for spraying is not available.
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Diffuee Scources
ET ettt AL EF R T

48. This concerns the aspreading of organic and inorganic fertilizers.
Fertilizers leached from the soil into groundwater or that which runs

off into streams is wasted. This can be minimised by good farming
practice which should include:-

i. ©Spreading artificial fertilizer at the correct rate. In
calculating the rate of application of artificial fertilizer, farmers
should take into account the approximate nitrogen content of any
applied manures and slurries.

ii. Intensive production units should have sufficient land avalilable
to enable them to spread the slurry and effluent at rates which do not
cause leaching to occur. If sufficient land is not available some form
of biological treatment of the wastes is recommended to reduce the
polluting matter in the wastes to an acceptable level.

iii. Manures, slurries and inorganic nitrate should only be spread
during the growing season.

iv. One method of reducing residual nutrients in the soil is the
growing of autumn crops. This helps to us€ up any nitrate left in soil
after harvesting of the main crop, thg%é% reducing leaching during

the winter tha. X
in months .@é§§
¢) Domestic Polluticn @f\
O N
&

47. This is mainly caused Q&Ségitic tanks due to lack of proper
maintenance, faulty design i’ construction or siting the soakage ares
in an unsuitable location.$ The use of the Planning Act to reject
unsuitable developementséﬁh the Protection Zones outlined above should
be rigoursly adhered tq}QPermission should only be granted if
alternative methods of treating the domestic effluent are used.

SUMMARY
Aok kKH K

48. In general in the Blackwater catchment the main potential source
of aguifer pollution is from agricultural activities.

49. An educational programme should be aimed at the agricultural
advisors and the farming community and an investigation into the
methods of farm waste treatment should be carried out. This should ke
a multi-discipline investigation carried out by agricultural
specialists, hydrogeologists, environmentalists and engineers with
specialised knowledge of waste disposal and treatment. The end
result, to be successful, must be to the farmers advantage in
safeguarding his water supply and cutting his fertilizer bill.

5@. Apart from preventing pollution at potenial gources, it is also

necessary to have an action plan available to minimise the detrimental

effects of pollution caused by accident, ignorance, neglect or illegal
dumping.
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AQUIFER PROTECTION STUDIES
Ok 3 3 R KR ROR RO R KRR IR KOK

51. Aquifer protection studies have been carried out in the
fellowing areas;
Waterford section of the Blackwater Catchment
Glanatlucky and EKEiltrislane townlands (Mitchelstown W.S5.5,)
Ballinatona tewnland (Ranturk W.S5.S8.)
Ballinagearagh Teownland (Charleville W.3.3.)

Ketragh Springs {(near Cecilstown)

These studies include reperta on the following;

Geonlogy of the area in gquestion

& .
NS
Hydrogecology of the area in questi%ﬁ
)
Protection of Aquifers d§§§$
G

Maps showing: Agquifer zon N
Areas of tg§ 6%verburden
Groundwats$rAbstraction points
Geologigald® features

S
Point Count Svatem @é? site use {(c.f. Appendix 2.1)
3
A
&
oY
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RAINFALL
HHCK KK

52. Records of rainfall, which go back much further than records of
river flow, can be used to back up flow data in the assessment of the
various aspects of water resources. In this report rainfall records
are used for two purposes; firstly, toc establish the long average
run-off and hence the magnitude of the resource and, secondly, to
establish climatic conditions prior to actual flow measurements and
hence relate flow to known drought occurrences.

53. The long average rainfall has been calculated by drawing contours
of equal precipitation {isohyets) on a suitable map, and taking off
the areas betwean contours. Figure 2.4, which shows ischets of long
average rainfall, is bamed on a map supplied by the Meteorclogical
Service. Details of the long average rainfall on the catchment area
0 strategic points on the River Blackwater are given in Table 2.3

The long average rainfall varies from 980 mm per year at Doneralle to
200@ mm per vear at Caherbarnagh.

RESOURCES

e ———————

54. Average Flow The long average run-off is a useful measure of the
magnitude of the resource. It can be arrived st by procesaing records
from the gauging stations or it can be esti@@%ed by taking the long
average rainfall on a particular area and btracting
evapotranspiration. loazas. An‘eatimatg§ the long average run-off at
a number of pointas on the Blackwater ‘er has been made by the latter
method and details are given in Tabﬁgg below. The long term
average logses are taken to be 48@& (19") over the whole

(\

catchment. O
S
X
TABLE 2.3 : Long Average Run-off Based on Rainfall Records
L I S
QO

No. River Long Av.

1

! Station Hame | 1 Area | ' Long Av. | Long Av., | Long Av. | i

' oA ! xn2 ! Rainfall ! Losses ! Runoff ! River ! Specific |

H t H { mm } omm ! mm 1 Flow ! Runoff H

H : ' Vo ! 1 ! md/s ! 1/8/km2

1861 | Mogeely { Bride V335 ) 1202 ' 483 H 719 | T.8 H 22.8 !
1892 | Pallyduff ! Blackwater | 2838 ¢ 1159 H 483 H 676 ! 50,9 ! 21.4 E
1843 ! Rillavullen ! Blackwater 1 12568 | 1216 H 483 H 733 H 29.2 H 23.2 H
1684 ! Ballynazmona | Awbeg o324 1664 ! 463 H 581 ! 8.8 ! 18.4 E
1885 | Downing Br. ! Funshion ! 383 | 1180 ;483 } 07 ' 8.1 H 22.4 H
1806 | Mallow i Blackuwater 1 1958 | 1303 H 483 H 82@ ! 27.5 ! 25.8 H
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55. Recorde were processed by the Office of Public Works from their
owWn .recordere and from thé Comhlucht Siuiere Eireann recorder at
Malilow by An Forme Forbartha, giving values for average run-off as
shown in Table 2.4. There are discrepancies in the results shown in
Tables 2.3 and 2.4, the major discrepancy being at 19898 Mallow.

Theege differences are not significant and can only be reconciled when
improved quality of recorde ls avallable over a long pericd of time,

TABLE 2.4 : Long Average Run-off Baged on Eydrometric Records
ARKKEERKEEN cmmmm e —————

A dk h A L 8} e et T S L ek S ke S A AR S A A A T AL A - -

E Ho. ! Station Name | River ! Area ! Long Av. ! Specific | Periocd of :
1 H ! ! xm2 ! Runoff ! Runoff ! Record Years |
' : H H ! md/e ' 1/s/km2 | Processed '
b o o it e s o . i ko o T T T T S ol N P AP AP g PO B o B B B B e A S e S
; : : : | : ) P
I 18081 ! Mogaaly ! Bride ! -335 ! 7 ! 20.7 ! 2 P
i 1882 ! Ballyduff ! Blackwater | 2338 ! 56 ' 23.9 H 24 I
1 1883 ) Killavullen ! Blackwater | 1258 ! 29.8 ' 23.7 ! 18 HE
! 1804 | Ballynamona ! Awbepg Vo824 ) 5.9 H 15.4 ! 2 I
1 1895 ! Downing Br. | Funshion V383 | 7.1 H 19.6 t 2 ;
v 18068~ Mallow - . -Blackwater | 1058 ! 33.7 H 31.8 H 3 E
: -------------------------------------------------- g}’ -------------------------- i
®°
S\Q
)
SE
N
&
N

56. Low Flow; Any aseessment of & & water resources of an area must
take into account the availabil@tg*of water for the various beneficial
uses. When planning the abstgé@flon of water from a river or strean,
it is necessary to know the [dry weather flow (d.w.f.) This is defined

as the minimum flow that mig\ be expected to occur with a freauencey
of once in &0 years. O _
&

57. 1In order to make ari’accurate asszessment of low flow, reliable .
records must be available at strategic points in the river catchment i
for a number of yearz. 0Of the forty-nine gauging stations in the y
Blackwater catchment, eight have automatic water level recorders.

One of these eight has heen in operation since July 1977. Two others
commenced in 1881. The remaining five stations have water level

records going back twenty-five years or more, but their purpose was to
record flood flowa and their reliability for low flow periods is open

to question. Nevertheless, valuable information can be obtalned fronm

a detailed examination of these records together with actual flow
measurements carried out during the period of the record. The quality

of the data is being improved by regular and intensive flow

measurement during drought periocds. Because of the fact that accurate
values of the loweat flow, that occurred each year at gauging

stations, are not available, statistical analysis of extreme

conditions is not possible. It is peosaible, however, to establesh the

low flow in particular known drought years from actual measurenments
carried out and from water level records.
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58. Table 2.5 gives the lowest flow measured at selected gauge

gsites in the Blackwater catchment and the date of measurement. The
low flow in the Blackwatar, which would have a frequency of one in &9
yvears, would be lower than the lowest measured flow as shown in Table
No. 5. From Table § it can be seen that the lowest flows measured
occurred .in the yveara 1989, 1976, and 1877. Years 1969 and 13976 are
widely recognised as drought years, while in 1877 low flows have been
experienced but generally at higher levels than those of 1976. Charts
from water level recorders have heen processed and while resulits could
not be used for accurate asseassment of the magnitude of flow, they
indicate, for the yeara 1989 and 1976, that the lowest water levels
ware generally recorded in September and that for 1977 lowest water
levels occurred in the period July/September. For all stations
procesed for the two years the lowest flow is less for 1976 than for
1977. Actual flow measurements were carried out during drought
periods of 1969, 1976 and 1977 and these are shown in Table 2.6
together with resulta from 1975, another drought year.

TABLE 2.5 : Lowest Measured Flow at Selected Gauge Sites

HOKKKKKKKKHE = —cmmmmmmmmmmm—mmm— e e m e e —————————
e
&
)
R

égof;@‘ ,
_____________________________________________________________________ '
; Station | Station | River .352\ rea | Rate of | Date of i
{  No. ! Name ! & { Flow | Measurement |
i : : S Qﬁ@ ' km"2 ! ©p"3/8 | ‘.
i moTTTmToTTT oo TTT T T T ¢$3ﬁ T T T T T T T T T T T e i
I 1801 ! Mogeely ! Bride ¥ 1 335 | @.59 ! 7.9.76 '
! - 1802 ) Ballyduff ! Blac Qﬁter 12338 | 6.31 ' 17.9.69 H
' 1883 ! Killavullen | Blpgé%ater 11258 | 2.52 |} 9.8.77 '
! 1804 ! Ballynamona | Awbeg ' 324 | 2.77 ' 19.9.76 :
! 1835 ! Downing Br. ! Funshion ! 3863 ! 1.46 : 16.8.76 ;
! 1808 ! Mallow ! Blackwater 11958 | 2.25 H 11.8.77 H
H 18109 ! Allen’s Br. | Dalua ™ " 88— "8.15 H 29.8.77 } -
' 1811 ! Ballinterry ! Bride o115 i .29 H 22.9.77 !
! 1812 ! Freemount ! Allow ¢o81 | a.247 | 20.9.77 !
: 1815 i Colthurst ! Blackwater ! 364 Y ©.94 H 21.9.77 '
H 1816 ! Duncannon ! Blackwater ! 113 | 2.20 ' 21.9.77 !
! 1817 } Ahane ! Owentaraglin { 76 |} @.12 ! 21.9.77 H
H 1818 ! Clyda { Clyda 119 ) .33 ! 21.9.77 !
' 1809 } Rivarview ! Allow } 318 | @.35 ' 3.8.77 i
it e e e e e e e e e e e ST T 1
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TABLE 2.8 Flow Measurements carried <ut during Drought Periods

KEKEKKKKERK  —mmmmm e e e e m e m A m e — e —————————————————
No. | Station Name | River ! Area | RATE OF FLOW (m3/8) '
\ H H 2 - H | H H t
H ! : ® ! 1969(Date) | 1975(Date) ! 1977(Date) | 1977(Date) ! 1984(Date) !
1801 ! Mogesly ! Bride 1336 ! 1.1 (27/8) ! } 9.59(7/9) | { :
1802 ! Ballyduf# ! Blackuwater .2338 ! 8.31(17/9) ! ! 8.03(19/8) ! : !
1809 | Killavellen ! Blackwater 11258 | 5.56(8/8) ! 5.95(8/7) | 3.35(11/8) | 2.52(3/8) ! 3.48(17/8) |
1624 ! Ballynamona | Awbeg 17824 ! 1.44(27/8) | 1.28(9/7) | .77(18/9) ! 1.13(9/8) | !
18@5 ! Downing Br. | Funshion ! 383 ! 1.95(28/8) ! 2.92(8/7T) | 1.48(16/8) | 1.68(3/8}) | !
1898 ! Mallow ! Blackwater ;1058 | ' ' v 2,25(11/8) | :
& é
&> !
&
)
N i
O?OKO\ i
&
SN
. Q
: éyé\
TABLE 2.7: Lowest Measursd gigﬁh and Estimated Dry Weather i
HAAAOR KA AAOK —-----------—-<$ﬁ§ -----------------------------
Flows at & @Scted Gauge Sites
__________ LA
¥§§ _
S B
1 o i i e e e e et o o o e e i T L A R L
Tt sttt s 1
' Station | Station ! River ! Area ! Lowest Heasured] Estimated. |
: No. H No. ! | km2 | Flow E - D.W.F. E
1 ] 1 ] T — ' ! o H
E ; i ; } m3/s | 1/s/km2 | m3/s | 1/s/ka2 |
E ;gﬁl ! Mogeely ! Bride ! 336 | 9.59 | 1.8 ! @.47 ¢ 1.4 H
! 18@2 ! Ballyduff ! Blackwater 12338 ! 6.31 | 2.7 1 5.2 | 2.2 H
! 180683 ' Killavullen ! Blackwater 11288 | 2.52 |} 2.9 t 2.2 | 1.8 i
' 18084 ! Ballynamona ! Awbeg ' 324 ) @.77 1} 2.4 ! 8.62 | 1.9 !
! 1805 ! Downing Br. ! Funshion ! 863 | 1.48 | 4.0 ''1.9 | 2.7 1
H 1808 b Mallow ! Blackwater '1ps8 ¢ 2.25 2.1 t 1.7 | 1.8 !
! 189 ! Riverviaw ! Allow ' ! 318 | .35 | 1.1 ! 9.28 | 9.9 H
H 1819 ! Allen"a Br. ! Dalua I 88 | @.156 | 1.7 ! .98 | 8.9 d
' 1811 ! Ballinterry ! Bride ' 116 | ©.29 | 2.5 P @3.16 1.4
H 1812 ! Freemcunt I Allow. .. . ! 81 | 2.822} a.8 ! @9.436) 9.6
; 18156 ! Colthursat ! Blackwater ! 364 | ©.59 1.7 1 9.44 | 1.25
' 1818 ! Duncannon ! Blackwater ' 118 | 2.15 | 1.3 | 2.10 | .9
H 1817 ! Ahane ! Owentaraglin | 76 | @.12 | 1.6 { .87 | 9.9
o iR ISR ST ERL L Sttt
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59. I+ is apparent that flows, at =ome of the locations, would be of
the same order of magnitude towards the end of the drought period in
each of the drought yeara shown in Table 2.8. It would appear, from
an examination of the records, that the lowest flow estimated to have
occurred, during the period of record, is not much different from the
lowest measured flow. Sufficient information is not availlable to
facilitate a atatistical analysis of frequency of occurrence of
low flowe or to determine D.W.F. Information gathered by the
Dapartment of Fisheries,on flows in the River Blackwater at
Duncannon Bridge in 1967, 1968 and 19689, has been made available
to An Foras Forbartha. Using this information and the flow
measurements in Table 6, it is possible to estimate a low flow
which, at this stage, can be taken as the Dry Weather Flows for
planning purposes. Details of the estimated low flows are given
in Table 2.7 for the gauging stations on the main channel and
its major tributaries. Specific yvield (i/s/km2) varies on the
Blackwater from #.8 1/s/km2 at Duncannon to 2.2 1/s8/km2 at 1802
Ballyduff, and on the tributaries from 2.6 l1/s/km2 at 1812
Freemount to 2.7 1/s/km2 at 1805 Downing. The wide variation in
specific yields, given in Table 2.7, can be explained by
studying the geology and hvdrogeclogical aspects of the
catchment. The Geoclogical Survey of Ireland has provided
information on the aquifers of the area and$this is shown in
Figure 2.3 and discussed in paragraph 12.¢

o

62. Ninety-£five Percentlle Flow Thiaf%ﬁ%w is a useful indicater, to
decision makers, of the potentlal(9$§h receiving water to assimilate
the waste discharges from centreslaf populztion and from industry. It

is & statistical figure and, the ore, it can cnly be quoted if
records are available, or if it Can be shown that there is a
gimilarity bhetween points wl information is required and where

records are available. Tké variation in the specific vield
(Table 2.7} over the catc mgnt and Figure 2.3, which shows the
aquifers, are indicative . 8f very dissimilar conditions at the
various gauging stationg. The gauging station at which long
records exist are not(Bensitive enough to provide information on
the frequency of occurrence of particular low flow rates. The
records, as processed by the Office of Public Works from their
stations, and by An PForas Forbartha from station 1896 Mallow,
have been analysed and an estimate of the 95 percentile flow at
the selected stations is shown in Table 2.8. From the data in
Tables 2.7 and 2.8, the 95 percentile flow and the D.W.F. at the
major centrea of population have been estimated from the best
information available at this stage are shown in Table 2.9.

Page 2.24

EPA Export 26-07-2013:01:01:01



TABLE 2.8: Estimated Ninety-Five Percentile Flow at

A e o e e b e ke A

KERAKIKKIKEK e e e e e
Selected Gauge Sites
___________________________________________________________________________________ :
Town { Population ! Catchment | Estimated ! Eatimated ! River )
' ' km2 ! 95 Percentile ! D.¥.F. ! !
' ! ! m3/a ! m3/a ! H
___________________________________________________________________________________ 1
Mallow d 7308 ! 1196 ! 3.7 ! 1.8 | Blackwater i
Fermoy H J9v@ i 1795 ! 6.8 : 3.6 t Blackwater !
Mitchelstown ! 3970 ! a ! 2.086 ! 2.93 | Gradogue !
Kanturk : 1850 ! 274 i 2.48 ! .24 | Allow H
Hillatreet H 1320 ! a i 2.96 ! 2.93 ! Finnow H
Cappoquin H 2170 ) 2492 H 11.4 ' 5.5 ! Blackwater |}
Rathmore H 420 ] 113 ! 2.2 ! g.12 ! Blackwater |
Kilavullen H 230 H 1258 } 4.8 ! 2.2 - ! Blackwater |
------------------------------------------------------------------------------------ :
& - T
) &> -
& _ -
SR |
TABLE 2.9 Estimated 95 percentigéhflows and Catchment Areas at
RKAEKEEAKKK = mmme e e < QQ-\ ----------------------------
selected towne in gﬁgﬁﬁlackwater-Catchment.
———————————————— —'\'@—{\é———--——'————————"—"-————-
&
K3
NN
e ——— ﬂgf; _____________________________ 1
] ]
{ Station | Station 4} River ' Area } Estimated |
H No ' Name 09 ) ' km3 ) 95% Flow |
1 ' ' H ! m3/s !
- e e e e . — i
! 1841 ! Mogaely ! Bride ' 835 1 3.9 !
! 1342 ! Ballyduff ! Blackwater !2338 ! 12.7 !
! 183 ! Kilavullen ! Blackwater !1258 ! 4.8 !
'~ 1804 ! Ballynamona; Awbag ! dz4 1.2 H
! 1845 ! Downing Br.! Funshion ' 383 ¢ 2.0 H
! 18@8 | Mallow ! Blackwater (1058 | 3.5 H
b e e o i ot o e . 48 D e D . . = = . . o S . S . A L . o Ak e e e e o e [}
] 3
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PROGRAMME OF FUTURE INVESTIGATION

0 K0 4 R K 40 K 8 B KR KSR 4 K K K K A K S oK

€61.Future Usas of Data Up to now, data was collected and collated

for the acquisition of a basic knowledge of the catchment and the
building up of information for preliminary planning, research and
other non-operational purposes. As water quality management plans are
adopted and put into operation, data collection will have to be more
refined and improved. More precise information will be regquired on
river flows in relation to other needs such as abstraction of water,
effluent dispozal and water quality parameters.

62. River Gauging Stations Four of the gauging stations in the
Blackwater catchment fitted with water level recorders were erected by
the Office of Public Works for their own purposes, i.e. the design of
an arterial drainage scheme. Records from these stations are such
that it is not possible to be in any way precise when giving the flow
rate especially during periods of low flow. Comhlucht Siuicre Eireann
operate Station 1886 Mallow for the study and control of effluent
discharge from their plants. It is important that accurate records of
river flow be maintained at certain key locations in the catchment for
the purpose of water rescurces management. In order to achieve this,
additional water level recorders will be réguired and controls will
have to be constructed in order to overcone the effects of unstable
channel bed and excessive weed growth. THese control structures
should be constructed at locations whe water level records and flood
flow ratea can be related, i.e., a eme cf the existing gauging
sites. The Office of Public Work '@%d local authorities have in other
catchments erected a number of sp " structures and a joint approach by
the County Councils and the Offiige of Public Works for the
construction of these contro édﬁbuld seem to be the best approach.
Additional gauges, where 1 é%iprecise data and partial records would

be sufficient, should be é?g& ed to provide data for operational
purposes. é@ :

A
83. Groundwater Monitogf%g Surface and underground waters constitute
a single hydrological“system and should be managed as such in order to
prevent uncontrolled pollution and depletion. There is very little
information on groundwater behaviour in the Blackwater River
catchment, If accurate information is available on surface water
flow, rainfall and evapotranspiraticn, the groundwater component can
be deduced. Irn addition, there is a need to monitor the variation in
groundwater levels in areas which are identified as aquifers.

64. Hydrometric Schemes locations for river and stream gauging in

the Blackwater catchment have been recommended by An Foras Forbabtha
after consultation with the County Councils concerned. These schemes
took into account any locations where data was being collected by the
Office of Public Works and other Public Bodies. An examination of the
data, which is coming from the varicus gauging stations, shows that
there is a need to improve the stability and sensitivity of gauging
stations. Discussions should take place with the Geological Survey
Office in order to prepare a scheme for collecting data on groundwater.

64. The feasibility of improving the collection of rainfall data,
particularly at higher altitudes, should be investigated in
conjunction with the Meteorological Service. The monitoring of water
quality iz part of the overall hydrometric scheme for the river
catchment and the extent and variation of the water quality monitoring
programme will have a bearing on the need for surface and groundwater
grow data.
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Appendix 2.1

Depth to Water Table.

The estimate of depth to the water table should be the
average position of the highest water table level. As

a rough guide the depth of the water table can be found
by dipping the nearest well when the well is not being
pumped i.e. is at rest., The presence of springs at the
site would suggest that the water table is at the ground
surface. Having obtained a depth of the water table at
a location some distance away from the site, it can be
taken, as a rough guide, that if the site is topographically
higher than the well location, then the depth to water
table is somewhat deeper and the opposite would apply if
the site was topographically below the well.

Sorption. \g?

%
Many contaminants are retaine ‘Qg§éarth materials by
chemical or physical sorptioggaﬁ the extent to which
sorption occurs is not easify determined. Clays tend
to have a greater sorptiom gapacity than sand and
fractured rock has poorg ption capacity. The length
of the column through whith sorption occurs extends from
the point of release®@f°the pollutant to the point of
water use. To get & good sorption value it is necessary
to express the types®of earth materials through which
the contaminant 's§1ikely to move in segments or equal
length. For ex le, if 30 ft. of clays underlie a septic
tank 152 ft. f¥om a well drawing water from coarse clean
sands, the total moving distance is 180 ft., thus there
are six segments of 30 ft. each, four 30 f£t. segments in
coarse sand (1% points) and two segments in clay (6 points)
or an average of about 3 points. :

Permeabilitvy.

In this system only very rudimentary values are used.
A sandy clay would be assigned 3 points but a light
impermeable clay would be assigned 1 point. A coarse
sand may be assigned no points and consolidated rock
1 point.

Water Table Gradient.

Both the direction and rate of flow of groundwater are
important considerations in evaluating the possibility

of contamination at a specific site. As water table maps
are generally not available and a hypothetical water
table map on the general gradient of the water table and
general direction of water movement may be visualised.

EPA Expbrt 256772013:01:01:01
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Appendix 2.2

The water table gradient can be assumed in most cases
to follow the slope of the ground. It is however
important to know if a contaminant is moving towards
or away from a point of water supply. One can only
average the gradient in a general way and select the
point systems that seem proper.

Distance to Point of Use.

The chance of pollution decreases as the distance
between the source of contamination and point of water
use increases as (a) Dilution tends to increase with
distance, (b) Sorption tends to bhe more complete with
increase in distance, (¢) Time of travel tends to
increase with distance thus decay or degradation is
more complete. (d) The water table gradient tends

to decrease with distance so that the velocity of

flow decreases with distance from disposal site.

The rating Chart for the vario%gfparameters is shown

below. é
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Appendix 2.3

The scale for the various factors are labelled as follows:
W T Water Table, S Sorption, P Permeability, G Gradient,
D Distance, T Thickness of porous granular material
below disposal point. On all scales the point values are
indicated by the upper scale; the brackets indicate
unacceptable ranges for any factor, excepting the two
brackets on the gradient scale, one labelled Ad, which is

for an adverse direction of flow (towards point of water
use).

For each location, points for the various factors should be
recorded and a record sheet kept on each development. A

small map (6" Scale) showing salient features should also

be included. The map should show location of possible
pollutant (Septic Tank or whatever) slope of ground, any

wells in locality and rock outcrop observed. The sample record

sheet can be modified to suit the Councils Records and filing
system.
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SCHENE
NANE

BALLYHER
JAMESTOWN
GRAMBE - JOHNSTOWM
KILWDRTH
KILDORRERY {2}
KILEAVULLEN
BALLYVINITER
RATHNORE
LAURENTUN
TULLYLEASE
CAPPAGH

PALLAS BROUP
HOANIE - DALLYDA
TOORANEENA
ABLISH{BLENCAIRRE S
KODDIGO
GRALLAGH
BALLYKDATE
BOOLAVONTEEN
CAXPHIRE
STRANCALLY
BARRACK
BALLYCURRANE
BEDISH

UPPER SUARTERTONN
KILMDRE-KILBEG
GLENAWILLIN
KEREEN

L ACKEN
TINABINNA
LACKEN

UPR. DROMODRE
TAUR

LISNORE-CAPPOBUIN-BLYDUF W
. ISNDRE-CAPPOBUIN-BLYDUFF ¥

BMEEING & NONKEY BRIDGE
CHARLEVILLE
KILTRISLARE-BALLYBES
LAEDANDLAGA
KILRURRY

KILCLARE

KILMAGNER

HACRONEY

BLENLEIGH

HONEE - KNOCKBRACK
ROSKEEN
KNDCKNALDMAN
GORTNASKENY
BALLYELLIS
CASTLEWRIXON

TABLE 3.1

PUBLIC ARSTRACTIGNS

COUNTY  RIVER SOURLE LOCATION
CATCHMENT TYPE OF SOURCE

E  AWBES ARTESIAN WELL SHINANAGH

L SMBER BORE JANESTOUN

T FHNSHION BORE DONNING BR,

T FUNSHION BORE DOWNING BR.

C FUNSHION BORE BLENAVUDDIE

L ELACKNATER BORE BALLYMACNEY

C  BLACKMATER BORE BALLYVINITER & OLIVERS ¥

K ANNASKIRTAUN S0RE BORTNAGANE

4 LICkY BORE LAURENTUN

£ ALLOW BORE JONES {-RDADS

N FINISK BORE LAPPAGH

L SLACKNATER BORE CARRIBANE

T BRIDE BORE NOANIG

¥ FiNisK HORE" * THGRANEENA

W BRIDE BORE O&nwuuw

W FINISK BRE oy NEWTONN

¥ LIEKY BORE o?\oa BRALLASH

¥ BRI BORE & 5 BALLYNDATE

N FINISK B Q&o\ BOOLAVONTEEN

¥ BRIDE . @u%\ CAMPHIRE

i BLACKWATER ":sm STRANCALLY

U oovme & - BORE BOTTLEHILL

WooOLIKY O & poRe BALLYCURRANE

W EDISH KQOQ BORE BEOISH

£ CLYDABH.O 80RE UPPER DUARTERTONN X

¥ BRIES BORE KELNORE

W BRIE BORE BLENANILLIN

i FINISK BORE KEREEN

W FINISK BORE NOORES HELL

¥ DLADKNATER BORE TIKNOCK (KINSALEEEG)

i FINISK BORE BLENSHELANE

i GOISH BORE DRONORE

C ALLOW (DALUA)  BORE TAUR
SLACKHATER BORE LEFANTE
BLENSHELANE B0RE SHANBALLY

L CLYDAGH BORE & INDIAN MELL BHEEING

L A4BEB BORE {3 Mo.) BALLYNAGERAGH

C  GRADUBE BORE {PP) KILLTRISLANE

L SHEEP RIVER BORE (PP) L ADBANALOGEA

L BLACKWATER BORE (PP) KILMURRY

E BRIDE 80RE (PP) KILCLARE

C BRIDE BORE {PP} KTLMABNER

T ARABLIN BORE (#P} MACRONEY

L ANNASKIRTAUN BORE (PP) BLEMLEIGH

L cLYDAGH BORE (PP} NONEE ¥

C  BLACKMATER BORE {PP} ROSKEEN

C  BLACKWATER SORE {PP) CAHERBARNAGH

E ARASLIN BORE (PP} ARABLIN

E BLACKNATER BORE {PP) BALLYELLIS {upe)

£ ANBES BORE (PP} CASTEENRTADN

Page 3.1

DAILY

YOL, N3

77283

1182.28

727,90
343.08
368.00
347.08
250.00
182.89
115.80
82.p8
42.00
36.37
36.80
23.80
23.48
23.08
28.92
20.98
20.98
15.88
14.08
fa.00
14.98
14.80
13.64
12,09 -
18.00
18.20
g.38
7.08
7.08
5.80
5.88
1.08
1.69
11,80

2380.¢2
3208.08

68.35
62.89
35.00
50.72
45.80
45.84
41.19
38,73
38.2¢9
314
9.4
26.41
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SCHEME
NANE

BORTNRGRAIGA
HOHERABCRUB
EARRIGCLEERA MORE
LYREVIICAKE

- HOUNTAIN BARRACK

KNOCKSKAVARE
NONAPARSON
KILBINAN (1)
LAGHT
KNOCKBREMACL BGH
HOANABRICKA
BALLYNAMDNA
SCRAHAN
HOYDILLIGA
CONLMAGILLAGH UPPER
KNOCKERABH
CASTLECOOKE
KILCASKIN

£00LE LOKER
DROMCUNKER
BALLYBROWNEY
ENDCKANEVIN
LYRE-RRASLIN
BALLYDESHOND
ALLON REGIDNAL
KALLDR UREAN
YOUGHAL
RITCHELSTOWN {2}

LISHORE-CAPPOBUIN-BLYDUFF

EONNA REGIONAL
YCUBHAL

TALLO¥

BANTEER - KENOCKBRACK
KILDORRERY 1)
FERNDY URBAN
NEWNARKET - KANTURK
KETRAGH
DONERAILE-SHANBALLYMORE
MILLSTREET (1)
CASTLETINNROCHE
HOUNTHNORTH
BLANWERTH — BALLYENIHAN
RITCHELSTOWN (11
HEATHERSIDE

SCARTEEN

CONNR

HLANTANE
BALLYDUFF-BALLYLENON
MILLSTREET {2}
KNOCKNAGREE

COUNTY  RIVER

CATCHMENT

£ CLYDRER
) AHBEE
£ CLYDRBH
£ FENNON
£ ARABL IN
C ALLOH
c £LYDAGH

C BRIZE

C (ONENBAUN

£ BELACKMATER

e HATBUE

C CLYDASH

£ BLACKNATER

£ SRIDE

£ BLACKHATER

c ALLIN

C ARAGLIN

c ALLONW

C BRIDE

L BLACKNATER

£ BRIDE

£ SHEEP RIVER

£ ARABLIN

C BLACKMATER

C ALLO¥ >
L CLYDABYH (§€¢?
K SLENDINE

£ FUNSHEON

i INENASHAD

C BRIBE

W GLENDINE

] BRIDE

£ BLAEKNATER

£ FUNSHION

£ BLACKEATER

C ALLOW (DALUA)

C AWBER

C AWBEE

" FINNGW

C RNBEG

¥ RWBEG MENOR

C FUNSHICN

C SRADOEE

C ANDEE

t BALUA

£ BRIBE

£ BLACKWATER

i FINISK

C BLACKMATER

C BLACKWATER

TRBLE 3.1  PUBLIC ABSTRACTIONS

SOURCE LOCATION
TYPE OF SDURCE
BORE (PP SORTHABRATGA
EORE (PP} " BOHERASCRUR
S0RE {PP) CARRIG CLEEMA
BORE (PP} DERRINAGREE
BORE (PP} MOUNTAIN BARRACK
BORE (PP} YNDCKSKAVANE
BORE (PP} HONAPARSON
BORE (PP) BLANNABAUL
BORE (PP) LAGHT
BDRE {PP) ¥NOCKDRONACLDBH
BORE {PP) NDANABRICA
BORE (PP} DROMARE
RORE (PP KNOCKNRGREE ..
BORE {PF) BRONNSTONE, $R0SS
30RE (PP) COOLNAGJELASH
BORE (PP) ﬁ:gcmnsn
BORE (PP) é5;° TLECOAKE
BORE (PP) 5 (CRILCASKIN
BORE (PP} o % COOLE
BIRE (PRIS & DRONCUMMER
BORE 4P )" BALLYEROUNEY MOUNTAIN
BORE" (%) KNOCKANEYIN

=\(pp) LYRE
B WELL §/5 BALLYDESNOND ER.

RIVER FREENDUNT
RIVER TLYDABH BRIDSE
RIVER BLENDINE RIVER
RIVER GALTEE NOUNTAINS
RIVER ROUEN BLEN, SLENRKEEFFE
RIVER BRIDE BRIDGE
RIVER SLENDINE RIVER
RIVER KILBES
RIVER & SPRINGS  XNOCKBRACK
RIVER (Stream}  BALLYVISTEEN

RIVER INFILTRATION CREGS

SPRING BALLTRATONA
SPRING KETRAGH
SPRING SHANBALLYMORE
SPRING THBRID WELL
SPRINE CASTLETOMNROCHE
SPRING ROUNTHORTH
SPRING BALLYKENLY
SPRING SLENATLUCKY
SPRINE BALLYHOURA HILLS
SPRING BALLINATONA
SPRING KILCLANE UPR.
SPRING LAHARN
SPRING BLENAVADDRA
SPRING CAHERBARNAGH
SPRING ¥NDCKNAGREE
Page 3.2

DAILY
YOL. K3

.48
.3
22.02
21.93
21.83
19.37
17.25
14.08
15,26
15,98
13.98
13.82
11.82
12.28
10.94
9,71
9.2
7.0
B.93
4,45
3.8
2.78
0.44
99,89
2495, 20
2273.00
1920.89
182028
329.08
788.08
720.80
200,89
340,80
70.68
3995.00
5918.09
399928
2045. 82
1588, 88
138,88
g38.04
580,08
123,80
346,80
300,08
273,88
182,04
115,09
199.80
99,92
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SCHENE
NAME

CULEEN

BALLYNABOOLY
YILLIERSTOWK
KILDINAY {2)
LISKEAN
CREBANE-GORTMORE
AGHLISH {BUNSARVAN)
NATERERASEHILL
NEMCASTLE RD-MT MELLARY
RAHAN

KILCOONEY

TALLOW HILL
CARRAIGNABDWER
CLASHMORE
BALLYHEAPHY
INCHINLLANY
BALLYNCE

SHEAN

BALLYSABEART

LYRE

NADD

NEELIN

BALE YNOE

DROMARANE & XILCOLMAM
BARTLENY

KILLALLY

KILCORNEY

CouNTY

I MO R W W N XA (A (R Xy OB oE (e

TABLE 2.1

PUSLIE ABSTRACTIONS

RIVER SOURCE LOCATION

CATCHMENT TYPE OF SOURCE

OWENTARASLIN SPRING NULLAGHRIE

SLACKRATER SPRING DRONRAHAN

BLACKWATER SPRING DROMANA 400D

ERIBE SPRING SHANBALLY WOUSE

OWENTARAGLIN SPRING KISKEAN BR.

BLACKNATER SPRING CREGANE

GAISH SPRING BALLAILANE

BRIDE SPRING WATERBRASSHILL

ELENFALLIA SPRING GLENFALLIG BRIDGE

BLACKNATER SPRING FIDDANE

FINISK SPRING KILCODNEY

BRIDE SPRING TALLONBRIDSE

OWENASHAD SPRINS CARRIGNAGOHER

LICKY SPRING. BAKLYNANUL TTNA

GLENNORE SPRING KNOCKACULLEN

ARMBLIN (BN}  SPRING & TOBERAHULLA

GLENFALLIA SPRING &Y 40 BALLYNOE

BLACKNATER srnlusﬁzb@ SHEAN

GLENNORE SPRING FEABARRID

LYRE PRING LYRE

BLEN EPRING HADD

ALLOV (DALUAY5, SPRING HEELIN

BRIE (S 5" SPRING & BORE BOGLADURRAGHA

CLYDABH <oV SPRING & BORE DRONAMANE

BRIDE 4 SPRING & BORE  NDANIG

BOUSL SPRINSIS) KILNORTH { Zka.M )
N HELL KILCORNEY

Page 3.3

DAELY
VOL.M"Y

90.00
+8.00
35.e0
5.0
41,08
4891
49.08
25.90
25.80
3.0
8.9
.08
28.08
.88
20.80
15.08
15.80
8.2
ip.08

9.18

7.18

i.00
9a.82
48,89
&3.02
23,68
4d.89
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Three of the more important uses of = river resource are
i) Abstractions for various uses including

Domestib,
Industrial,
Agricultural.

ii) Controlled disposal of wastes, isa. Discharges

iii) Fisheries, recreational and commercial

The use of 2 river for the disposal of effluent iz important but this
HMS& can run counter to the use of a river as a potable water source if
the necessary effluent standards are not defined and maintained.

A river management Plan must include plans to conserve water supplies
at the standards appropriate to the varidus reaches of the river
having regard to Present and potent%§i uture use.
Q
G

R
. S
Abstractions Qg
————————————— © &
In 1978 a national survey oféﬁ@ﬁtractions and discharges was carried
out by lecal authorities o{i&%}xalf of the DOE and co-ordinated by AFF.

\\

X
This information which wa%ﬁ%evised where necessary has been used in
compiling Table 3.2 . @$

N

S
Table 3.2 shows and c&ﬁpares the Public and Industrial abstracticns by
volume and by number. Fig.3.1 compares these graphically,

TABLE 3.2 VOLUME OF PUBRLIC AND INDUSTRIAL ABSTRACTIONS.
AOKHORAOK A A -

ABSTRACTION TYPR YOLUME %/Vol, RO, %/No.
Public 47.128 58 127 8@
Industrial 34,739 42 31 28
Total = 81,847 159
Public (River source) 14,464 31 13 8
Public {Non river sourcse} 32,844 69 117 2z
Industrial (River Zource) 21,084 61 4 13
Industrial (Non river source) 13.655 39 27 87
34,739 31
Page 3.5
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FIGURE 3.1

KAKERAKERE mmmmmmm e ——————————m e e
S8ees y Comparison of Ahstractions
by VOLIME
48008 1
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&
&
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‘Type of Abstractions.
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.Comparision of Abstractions by Volume and by Number
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Table 3.% and Fig 3.1 show the following:

The total volume of water shetracted per day

The volume of Puhlic shetractions is 1.368 times

Indugtrial abetractions.

The ratio (by val.)

in the case of industrial abstractions.

ig 81.847 m"3

of non river to river sources is 2.2 +
in the case of public abatractions and the ratic is 1.5 to 1

the volume of

a1

Table 3.3 lists and compafes the Types and Volumes of Public sources.

Fig. 3.2
TABLE 3.2
KA A AK KKK K

SCURCE
Springs
Rivers
Bores

Infiltration
gallery.

Cthers

Total

compares these graphically.

¢
VOL. n°3 %/Voz.o&*&@ NO
SO
S
21,111 &é&@g% 41
VS
11,459, 6 & 24 19
&
O
18,6085 23 73

&
3: 905 8 1

47,915 127

Page 3.7

Types of szources (PUBLIC) and vol/day for same
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)
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FIGURE 3.2

Comparison of Public Abstractions by NUMBER and TYPE

KKKKAKKKEKEE = cmmmemmmmmm e — s e e e s s mm—e—e— oSS TS ST E S EE T
. Public Hater Abstractions
. 7 . -
T awn
T ————
CBt |
nmpzR of 10 B 28 o
Sources — '
B == 22 Yo.
0+ \\\ 11 Ro. &
(§® 2 No.
10" \ L K8 g ¥
3 <189 <1pg@§@& (5890 Y5868
UOL. /dag;u"3)
N
<<Q* \\'\\0)
xéﬁ
\O
é;ﬁ%ié of Sources & Vol./day
25608 41 No.
Z6geat
15888 1
UoL./day 18 Ho.
n"3

19888 ¢

5888

Bores
SOURCES
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FIGURE 3.2 and TABLE 3.3 show the following:

Rivers account for 31% (14,464m"3} of the daily volume of

public abstractions and grcundwater sources account for the
other 69%.

Groundwater sources are far more numercua than river sources
accounting for 117 { 92% ) out of the 127 sources.

Table 3.4 below lists the River sources used for Publie Abstraction:

SCHEME ch SOURCE LOCATION M™3/day
Allow Rmgional C Allow Freemount 2496
Mallow Urban C Clydagh Clydagh Bridge 2273
Youghal {2 No.} W Glendine Glendine River 1922
Mitchelstown G Funshion Faltee Mountains 1824
Lismore-Cappoquin W Owenashad Rough Glen.Glenakeeffse 228
-Ballyduff
Conna Regiconal C Eride BridefBridge 780
Tallow W Tallow Ki&@%g 200
Banteer-Enockbrack ( Strean *KQSCkbrack J6@
KEildorrery C Stream 5§¢§%llyvisteen 70
G
SN
A
Potential =ources of pollutiq&§%§*River abstractions are:
------------------------- g@\\é(\\ CTTTTTTTTTTTTTTTTTTTTT
Direct contamination of fhe river upstream of the
abstraction point N

Surface water runofﬁé%rom a contaminated area adjacent
to the river upstream of the abstraction point.

The sources of contamination ineclude chemical spillages on roads and

agricultural sources.

It has been necessary to stop the abstraction of water for the Allow
Regional water supply scheme on a number of occasions due +o rollution
of the river by slurry and other agricultural rollutants.

The use of Section 12 of the 1977 Water Pollution Act by Cork Co.

Council has helpad to reduce the incidence of pollution of the River
Allow upstream of Freemount.

Page 3.9
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GCarelessg and neglisent =torage and disposzl of agricultural wastes
poge the majer threst Lo groundwater sources,

2n in tha case of the Dinasntisn limestone arsas

referred to in Vaolume 2.

This is especially

{figsured aanifsr)

Cork Co.Council and Waterford Co.Council have organised geclogical
surveys of the more critical areas in the Blackwater catchment. These
surveys have highlighted areas of major risk and have made various
reccomendationa and suggested precauticns tc minimise the danger %o
the groundwater scurces from Agricultural Pollution.
{ e.f. Volume 2 Pzags 2.8 )

Table 3.5 below lists the number of abstractions within the daily
volume range=s as shown.

TABLE 3.5
ookl SK Rk Kk

m”~3
%]
i@
2@

Total

Total
92
122
lagg
5800

Py

A A A A A

<

<

PUBLIC WATER ABSTRACTIONS (Vol.by number)

Ml oI PO -3

[ S
b2 [¥5]

N

—
-+

2

A A A A M A

m"3
18
3@

100
1509

330d

&
Volume &=
Voltm® =
VYolitme =

S

( 58% ) O

N
&
&S Volume =
Qé\g§ Volume =
é§ Yolume =
‘\O Vol =
N olume
& Volume =
& Volume =
{ 280% )

( 2% ) Volume =
{ 17% ) Volume =
( 9% ) Volume =
{ 2% ) Volume =

Table 3.5 shows that the majority ( 64 No.
abstractions are less than 38m~day.

Page 3.10
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INDUSTRIAL AERSTRACTIONS

THDUSTRY INDUSTRY COUNTY  RIVER SOURCE

HANE TYPE CATCHMERT TYPE
ATTCHELSTONN CO-0F [REM ¢ FLRSHION 30RE
RALLYCLOUBH £6-0P {2) fREN ¢ BLACKWATER.  3ORE
CASTLELYONS CREAMERY,  [REN O BRIDE BORE
KANTURK CREANERY !N.CORK) CREN  © ALLEN RORE
HORGAN KEATS MEAT AKBEG BORE
NEWNARKET CREAMERY CREN  C ALLOW (DALUA)  BORE
AGRA NEATS,WATERGRASSHILL MERT ¢ BRIDE BORE
SALTEE DACOH MEAT T FUNSHION BORE
MALLOW HART #RT ¢ BLACKNATER BORE
FERNOY MART, WART ¢ BLACKWATER BORE
LISNIRE CREAHERY {NN)  CREN £ ALLOW BORE
ROWELS CREANERY (NM) CREK ¢ ALLOW BORE
KISKEAM CREAMERY (N4}  CREN  © OWENTARAGBLIK  BORE
LAKEVALE CREAMERY (MR} CREN ¢ BLACKMATER BORE
J0HK.A.W00DS, BALLYBIBLIN COMC  © ABES MINOR  BORE
FREEMOUNT CREAMERY (5Y) CREN ¢ ALLON BORE
ARABLIN CREAMERY [#) CREK ¢ ARABLIN RORE
MITCHELSTON MART, NART  © FUNSHION BORE
HOEL L.DUBBAN, LML © ALLON BORE ‘
KANTURK AR WRT L ALY BORE <§$2§@§5
FRANK O'CONNOR,FERNDY,  CHEW ¢ BLACKWATER BORE 7"
MILLSTREET MART MART  C FINNON BORES
3.D°CONNOR, KANTURE, DANK ¢ ALLDN ,§§§§§§§*
NICRD BIO,FERNDY. CHEW ¢ BLACKMATER &
CUMNER CREAMERY (NM} CRE® ML O BRE
BLASLAKINLEEN (NM) CREN  © ALLON Q§§,§§) BORE
RATHMORE CREAMERY (K}  [REN & BLACKNAT, BBRE
DRONTARIFFE (BC) (REN L BLACKNATER BORE
ONEN BINCHY, KANTURK.  BAKE ¢ ALl RORE
KILCORNEY CREAMERY (BC) CREX € COWENBAUM BORE
[.S.E.T. MALLOW REET T BLACKYATER RIVER
FRY CADBURY RATHMORE,  CHOC & BLACKHATER RIVER
BALLYCLOUBH CO-OP (1) CREN ¢ BLACKWATER RIVER
AN FORAS TALLNTAIS FARM FUNSHIOM RIVER
118 Total 113

Page 3.12

LOCATION
F SOURCE

GROUNDS
EROLKDS
BROUNDS
BROUNDS
SROUNDS
GROUNDS
GROUNDS
GRAUNDS
GROUKDS
GROUNDS
ERAUNDS
GROUNDS
BROUNDS
BROUNDS
SROUNDS
FREENOUNT
GROUNDS

«<<3R0UNDS

O sROuNDS
EROUNDS
BROUNDS
GROUNDS
BROUNDS
EROUNDS
GROUNDS
BROUNDS
SROUNDS
EROUNDS
EROUNDS
BROUNDS
EROUNDS
GROUNDS
BROUNDS

NODREPARY , FERNOY .

BAILY
YOL. M3

7278.00
273,88
1829.99
456,88
25289
227.38@
227.98
227.99
98,98
90.20
45.98
LA
50.80
35.08
45.08
i1.08
mn.n
79,08
i7.08
i5.60
14,08
ie.ea
19.00
ig.08
.43
3.90
J.0d
i.q0
3.08
1.8
14825.98
4250.00
7.0
482.00

18915, 75
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The volume <f water abstracted each day in the Blackwater catchment by
Industry is approxzimately 34,739 m™3.

This is 72% of the volume abstracted feor public use.

Table 3.7 and Fig. 3.5 below zshow the type .number and volume of the
various industrial abstractions.

TABLE 3.7 TYPE, NUMBER, AND VOLUME OF INDUSTRIAL ABSTRACTIONS
HRKKERANEE oo — e —
. & o
Industry Ba. Daily Voluyme % / Vol.
m" 3
NS
Bakery 1 g{ﬁé 3
G
Beet Factory 1 0&@14 P25 40
. @&c@
Chemizal 2 ‘&%§§ 14 . 2.24
)
Chocolate Products 1Q§§$ 4,636 13
S\
($)
Crasmery 15,118 44
S
Drink 1 18 .93
Marts 5 | 225 8.B5
Maat Processging 3 714 2
31 34,738

Table 3.7 above showes the following:

Cresmeries sre the largest users of water with 44% by volume of
the total Industrisl Abstractions.

The C.S.E.T. factory at Mallow with an abetraction rate of
14,825 wmi/dey nocounts for 48% of the Industirial Abstracticns.

The rate of mbstraction varies from 25.296 m"3/day during the
heet ocmmpaign (Ootober Lo Janaary) to 9,456 m™3/day for the
regt of the vear,

This gives an average daily abstraction rate of 14,925 m~3/day
calculated over one year.

This figure is used as a typical value in the statistical

analysis of Abstraction Volumes.
Page 3.13
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FIGURE 3.3 INDUSTRIAL ARSTRACTIONS BY TYPE AND NUMBER

AR AR koK
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HUMBER OF INDUSTRIAL ABSTRACTIONS

R
K
A7
&S
S
CREAMERY  HARTS MEAT CHEMICAL BAKERY  BEET  CHOCLATE
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FIGURE 3.4 INDUITREIALS AB3TRACTIONI - TYPEZS AND VOLUOMES

e AR R Ak e
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Tabkle 3.3 and Fig, 2.5
Industrial Abstractic (%)

TABLE 3.3 Tyes =nd Velumes for the various sources of
FERER RN R

Souree Mo Velsdey (m™3) %
Bivars 4 22,267 62
Bores 39 13,636 38
Jerings a 20 <1
35,663
&

There are 3 induetries abetracting thﬁlréwatpr from the main channel

@f the Blackwater. Table 3.9 liste };l@ﬁse
SO
é§%

TABLE 3.8 Tndustries abstgﬁ%ﬁing water from main channel of River
HEEERNHEF Blackwatar,

&, «*\0’

\&

3

&

INDUSTRY d§ LOCATION Daily VOL.
Fry Cadbury Rathmore 4,636 n"3
C.S.E.T. Mallow 14,925 m°3
Ballyelough Co-0p Mallow 2,727 m°3

21,388 m~3 total

The volume of 21,388 repregents 6% of the volume of the daily

induegtrial sbegtraction

Page 3.18
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{PERCENTAGES)

ABSTRACTION SOURCES

INDUSTRIAL

r

-

3

FIGURE

HHCIOOROK A

INDUSTRIAL ABSTRACTION SOURCES {incl.CSET)

LY

Rivers

D Rores

Sadeseleley:

ety

38,242

ate
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SCHERE
HANE

LISMBRE
#ILFORD
CHUREHTOWN
EECILSTONY
BALLYHEA
MALLOW LRBAN
FERMOY URBAN
MILLSTREET
DONERAILE
MENMARKET
HITCHEL STORN
CLONDULANE
BUTTEVANT
BOHERBUE
HATERGRASSHILL
RATHNORE
KANTURK

TALLEW (322w ¢/ BRIDGE)

KILDORRERY

CAPPOBUIR {TRIE LANE}
DRONRHAKE

EULLEN

TALLOW (328 d/5 BREDGE)

DUNTAHANE
CASTLETOMNROCKE
KILWORTH

BALLYDUFF (u/s BRIBGE)
SLANWORTH

CLASHNORE
VILLIERSTORN
BALLYHDOLEY
BALLYCLOUSH

AGLIGH

CAPPOBUIN (BY GAA FIELB)

CAPPOBUIN (DANES FIELD)
KILLAVHLLEN
RATHCORNAC
KNOCKNAGREE
BHANDALLYRORE
TOORANEENA
PILLTONN
BANTEER
BREDESBRIDEE
RATHCOOLE
BALLYOESHOND
CASTLELYDNS

COUNTY

nﬁﬁﬂn’:*ﬁnnﬂtﬂlﬁﬁt:ﬂtﬂﬂntﬂﬂlﬂ:t‘jﬂ:ﬂ:“fl—j I 303 2 0303 O3 030 oo

RIVER
CATCRMENT

BLACKHATER
DEEL

ANBE

ANBES NINOR
AUBED
BLACKNATER
BLACKNATER
FINNDH
AMBEE

ALLON (DALUA)
FUNSHION
BLACKYATER
AWBES

ALLON

BRIDE
BLACKNATER
ALLON

BRIDE
FUNSHION
BLACKWATER
ELYDAGH
ONENTARABLIN
BRIDE
nlnaxunrsgg¢?
aoes O
ARABLIN
BLACKHATER
FUNSHETN
BLACKWATER
BLACKNATER
BLACKRATER
BLACKHATER
5018
BLACKNATER
BLENAFALL 15
BLACKNATER
BRIDE
BLACKVATER
AWBEG
FINISK
BLACKHATER
BLACKNATER
BRIDE
DNENBAU
BLACKHATER
BRIDE

TABLE 1.i8

FEETEZTiz=E

DISCHARGE
FOINT

RIVER B.WATER [4/s LISNDRE BR.

BEEL

STREAM

STREAN

RIVER AWBEE

FIVER BLACKWATER

RIVER D.RATER lkm d/s FERMOY
TRIB,TG FINNON

AIVER AWBEE

RIVER DALl

RIVER FUNSHION -P.
&

TRIB.TD SLACKWATER &
RIVER AMBES &
RIVER BROSEEN ég%‘éﬁ\
STREAN O &

RIVER BLACK

RIVER ALLEH >

aluen.gﬂ§

FUsSHION
LACKWATER
Q&
ER OWENTARASLIN

©' RIVER BRIDE

RIVER BLACKNATER
RIVER ANBES

RIVER DBUBLAS
RIVER BLACKNATER
RIVER FUNSHIDN
SREGAGH STREAN
RIVER BLACKWATER {THE oUAY)
RIVER BLACKNATER
STREAN

RIVER GOISH {CODLROE}
RIVER BLACKNATER
RIVER SLEWSHELANE
RIVER RDSS

RIVER BRIDE

RIVER BLACKWATER
SOAKPIT

SOAKMAY

SDAKNAY

STREAN

RIVER BRIDE
RIVER OMENBAUN
RIVER BLACXWATER
STREAN {SHANDNEN)

Page 3.19

DESIGN POPULATION DAILY

TYPE POPULATION  SERVED VDL,
oF

TREATHENT

E.A. 2408 1948 442
E.A <28 5 60
E.A. 128 w7
E.4, 189 TR
£.A. 125 8 14
0. 15089 7482 1704
8.0. 2988 TH88 2040
0.I. 1420 3 34
P.E, 1299 1920 436
P.F. 708 W5 233
P.F. 11088 3208 988
P.f. 709 W 46
P.E. 1288 181 784
P.E. 404 1%
P.E, 208 v P
P.F. 3 P 3
ERINARY 2280 M7
8.T. 168 Mm%
5.7, 369 w8
8.1 ? 700 148
5T, 539 486 156
5.7, 128 11 m
8.1 86 158 78
5.T. 109 m oy
5.1, 478 155 183
5.1, 08 w9t
5.T. 8 28 &2
5.T. W B
3.1, 2 M55
5.1, 3 ? 58
5.1. 109 4 4
5.1, 25 %5 6B
5.1 2 T T
5.7. 2 1%
5.1, g 159 4@
8.1. 259 199 45
g.1. 208 H7 8
5.1, 208 05
5.1, 128 08 75
5.1, 0 w3
8.1, 9 w3
5.7, 120 AT 8
5.1, 158 3w
3.1, 158 150
8.1, 148 28 54
5.1, 150 7w
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Bad
LOAD

143.80
1.28
.39
8,25
.21

13,40
28,48
3.04
7.8
J4.00
19.28
11,80
4.84
5.38
.49
a.09
tB.42
45.98
36,58
16,80
14,79
11,28
18.00
9.18
7.2
5.92
b.78
t.08
3.50
i.98
4.78
4.30
4.10
4.0
4.60
i.48
3.98
2.86
2.5
2,30
.30
.43
1.95
178
1,58
.56



SCHENE
NARE

HEELIN (2 Mo.}
EALLYDASOON
SUNLANN
FREENBUNT
BALLYDUFF
BALLYBUFF (St MARTING}
BALLYNDE

L {BCARROL
LONNA

£ISKEAM

L GRBARDSTINN
LYRE
BERINAGREE
TULLYLEASE
BALLINDANGAN
EASTLEMAGNER
NADD

CoLNTY

P R oy O BB Sl S e

RIVER BISCHARSE
CATCHMENT POINT TYPE
oF
ALLON SOAKRIT 3.1,
TOURIB SOAXNAY 5.1,
FINISK TRIB.T0 FINISK 8.7.
ALLON RIVER ALLON 8.1.
BLACKMATER RIVER BLACKNATER 5T,
BLACKHATER RIVER BLACKHATER 5.1,
BRIDE STREAN 5.1
AWBEE STREAM 5.1,
BRISE RIVER BRIDE 5,T.
ONENTARABLIE  RIVER OWENTARABLIN 5.1,
BLACKNATER RIVER DUBSLALSE 5.1,
GLEN SOAXPIT 5.1g
BLATKHATER  SOAKPIT Qa;\r’.
ALLEW STREAN O
FUNSHIDN STREAN 0\*\6\ 5.T.
AWDEE KINDR  RIVER AMBES MINR @Q;\O 5,T.
BLEN STREAN RS 8.7,
NS
@
&
KO
DN
Qé \\'\\0)
S
5\0
\O
X Q@o
QO
Page 3.20

SEXIxaEzooo
TABLE 1.8

TREATMENT

BESIEN POPULATION DRILY 80D
POPULATION SERVED VOL. LORD
129 i R H

2 LS H
g w2 1.25
il 22 i.19
g i it 1,00
] L1 B 1.08
128 187 24 2.9%
280 Ty a3 3.9
180 B 2 .04
152 132 A 2.94
8 i ? 2.53
28 2 : 3.5¢
a i 3 2.50
2 114 1B a.50
') 2 3 0.38
138 W on 8.33
2 pi. 3 8.15
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.--.-——..-_-.—.——-.—_._,_.__—-.-.-.._._._-______.__——_---.

The principal discharges occurring in the Blackwater Catchment are
generated from three sources:

Agricultural
Domestic
Industrial

The ‘locating of the Agriculturai discharges in the Blackwater
catchment is mainly dependant on the general public reporting the
existance of same to either Fisheries or the Local Authorities,

S
The 1978 national survey of discharge§h§gvised where necesszary, has
been used in compiling Table 3.1g é&ﬁ

&

Table 3.1¢ lists the Public dischiipies in the Blackwater Catchment.
Q3 ¢

O
Table 3.11 below lists the pr'\g§;al methods used by local authorities
of treating domestic sevage. compares them by type,number and

population sarved. Qd%s

S
TABLE 3.11 Types of,s%wage treatment use by loeal authorities
EIRIARIKIA e[ TTTTTTI 282 7Y local authorities

S

Treatment No. % Population Served
Extended Aeration 3 5 261 1%
Oxidation Diteh 3 5 8,917 27%
Percolating filter 7 12 6,822 21%
Primary {Imhoff) 1 2 4,475 14%
Septic Tank 43 73 7,004 21%
None 1 2 5,198 16%

53 32,579
* Private Septic tanks 8,248 36,984
* No treatment 1,280 5,118

* = figures for Co.Cork only.

Page 3.21
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Guality of Effluent,.

With both the domestic and industrial discharges the quality of the

effluent varies enormously

The estimation of BOD loads etc., for the various effluents is

calculated using the median value of sampling results and the

maximum rate of diz=charge of the effluent.

A number of factors may cause a bad quality effluent. These include

the following:

Overloading of the treatment works

Mechanical fault at treatment works &,
Lack of proper maintenance of the tgﬁ@tment works
S
The figures used for estimating dome@f%ﬁ wagte loads where no observed
readings were available are shown@%@iow in Table 3.12.

& O
<<°\°’

TABLE 3.12 Factora For Eat&hatlng Domestic Loads.
HAKKKKEKKKA  ~ e mmm e @$ _______________________

)

Habitation féctor = 4 persons / house
Water usage 227 litres / day / head.
Wagte load = 2.854 kg BOD / day / head.

Page 3.22
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--..--.-._..._-———....__.——-...-_—..—
_____._....-—_-..-—-..—._-.—.—._-—

The 1878 national survey of discharges with revisions where necessary

has been uged in compiling Table 3.13. (facing)

_-._-._.._-—-———.—-—-——_._-..___-_—_...._____.—_.___—

Effluent from the major creameries, C.S.E.T. and other industries
such ag meat processing plants are monitored regularily by loeal

authorities and the daily waste loads were estimated from the results

of these surveys.

-.—..—.-—-.—-——-—--_-..-—-.__..-_—-..——.-._....—.._-._-.-.——-—-- —

§;ffluent differs from other
&
systems in that C.8.E.T. only dLﬁ%ﬁ%rge-when the flow in the River
S

Blackwater is egual to or g

N
C.S.E.T. =2 system of discharging E%%;

O &
gﬁg%é} than 55 m"3/sec. giving a dilution
NN
of more than 1 / 1pg . Qd§§%

S
\6\0
C.8.E.T. do not dischagé% during the summer months when critical low
O

flowz are most likely to oceur.

Not withstanding thig the daily waste load of 48,92@ kg BOD from
C.S.E.T. at a discharge rate of 50,020m"3 and a BOD of 800 mg/1

is far in excess of daily waste load for the rest of the catchment.

Industries which are potential sources of Polluticn are dealt with in

the next section.
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-.._-.-.._.___...—.-.-.—--—-——.——.-.-.._.__-.._-——--—-—-—-——._._.__._._._._..._.._-.-.._.____—__-_-_-—

TABLE 3.14 Potential sources of Pollution.

THIIAKKKNN, eI TT77-utiom.
River Location Potential Sources of Pollution
Blackwater Rathmore Rathmore Creamery

Rathmore S.T7.W.
Fry Cadbury

Blackwater Mallow C3ET

Ballyclough Co-0p
Mallow S.T.W.

Allow Kanturk North Cor ééreamerv
Eanturk W
Norg@igbrk Creamery T.W.

S
Gradoge Miteheletown ‘%@ﬂelstown Co-Op T.W.
N
AgPicultural Sources u/s
N Mitchelstoun
&
Funehion Mitcheletown «” Mitchelstown Co-Op T.W.
S Mitchelstown S.T.W.
Kég Agricultural Sources
O

-.-.-_-.---——..-—-.._—.——.—-....--._-._._.-___._..._-—-——-—-——__...-.-._._.—-—_—....—-._—-——--_———-——-._—-._-..

The Mmse Brlanoe Formuls can be uged for determining the
affeot on receiving waters of effinent discharges .

Fe + f¢
--------- = B.O.D. level of receiving waters d/s of

F+f diacharge

where

C = B.0.D. level of water u/s of discharge

¢ = B.O.D. lavel of effluent

F = River Flow u/s of discharge

£f = Flow of discharge

.._______.__,—-.——-—--——--————--——..--.—_-._._———-——.__-.——-._...._-.—_—._-_._-....__._-._———-..._—
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Description of Individual Effluent Loads in the Blackwater Catchment.

Source Vol. Discharged BOD lcad

md/day kg/day
Rathmore Creamsry | a5 2
Rathmore S.T.W. a1 7.5
Fry Cadbury 15020 124

Rathmore Creamery (Xerry Co-0Op)

Approximately 98m™3 of effluent is discharged from the creamery to the

Cullavaw Stream at a point 65@ metres u/s of it’s confluence with the
River Blackwater.

91 m"3 of this effluent is cooling water and the balance arises from
the washdown of premises and the plant. .
NS

It is estimated that the BOD loading to th§§étream is approx.
BO ; . :
2 ke D/day é§g§$
Ne sampling results area available fg?@fhe effluent or the stream in
the vicinity of the discharge poin S SHowever the stream was gampled
Just upstream of the confluence ag part of a 24 hour survey in July
1985 and the average BOD (mg/1)¢Wa& 3.02 with a peak value of 5.7,
SN
<<O\ \\'\\0)
xég
Rathmore S.T.W. ©

3
______________ &

The Rathmore Sewerage Tr@%tment Works is a Percolating Filter type. It
is located immediately d/s of the confluence of the Cullavaw Stream.

at a point where the River Blackwater forms the county boundary
between Cork and Kerry.

There are in the region of 12@ houses connected into same. The

treatment works diacharges to the River Blackwater giving an organic
loading of 7.5 kg BOD/day to the river.

Fry Cadbury

This company is engaged in the manufacture of chocolate. It’s effluent

is discharged to the River Blackwater at a point 4990 m. d/s of
Duncannon Bridge.

As in the case of the Rathmore S.T.W.(above), the River Blackwater
forme the county boundary between Cork and Kerry at this point.
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It's effluents include cooling water, treated domestic sewage (250
persona), treated washwater and cooling water. All these effluents are
discharged through one Pipe to the River Blackwater giving a load of

)

In a low flow situation, any exceeding of the above loading could
seriously effect the BOD and DO level in the river in the discharge
point down to the Awnaskirtaun confluence,

NEWMARRET DISCHARGES

-—.—-.—...-.-...-.-.—-..-.-.-.-.—.-.-—
e i bt i e el

Scheme V¥ol. Discharged Eg BOD Load
m3/day

Newmarket S T.W. 273 18.@

Newmarket Creamery 227 3.8

Newmarket 5. T.W

T e ey ——

Approximately 278 m”3/day of treated efflgé%t is discharged to the
nearby River Dalua. The effluent is treafed using a3 percolating filter

system: the organic loading of the Qigcharge is estimated at 18,0 kg.
BOD/day. The rlant is in need of g}%&hanl
only fair.

Newmarket Creamery &
Approximately 227 n”3/day (&, @3ffluent is discharged from a treatment

works to the Rampart stre °at a point 3 km u/s of its confluence with
the River Dalua near Allefils Bridge . The creamery produces milk,

cheese and othar dairy oducts. The organic loading of the discharge

from the treatment plafit to the stream is 3 kg. BOD/day. P.E. (8Q) .

Kanturk Diacharges

Scheme Vol. Discharged Kg. BOD
m"3/day

Kanturk S.T.W. 441 47

North Cork Creameries 455 12

Kanturk S.T7.W.

- .

Approximately 441 m~3/day of effluant is discharged to the River Allow
via a treatment works at a point 1 km. d/s of Kanturk town.
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The efficiency of the treatment works is poor and this is reflected in
the BOD values of the treated effluent.

In a 24 hour survey carried out in July 1985, the BOD of the effluent
varied from a maximum of 10@ ppm to a minimum of 21 ppm giving an
average valus of B85 mg/1 BOD.

Spot samples taken in 1986 had BOD values ranging from a minimum of
166 ppm to a maximum of 182 ppm.

This treatment works needs to be replaced immediately as the loading
on it far exceeds it s capacity.

North Cork Creameries

Approximately 455 m~3/day of effluent is discharged via a treatment
works to the River Allow 20 metres d/s of the Kanturk S.T.W. outfall.

The creamery is the third largest in the Blackwater catchment and

produces butter, cheese and milk. \g?
N
The volume of effluent discharged to the 1§Er is 455 m~3/day and the
organic loading is 1@ kg BOD/day. §\(§
AN
&S
Y&
MALLOW DISCHARGES ,oo%\
oSS r=STE=T======== é’}\\®\
KO
SN
<<Q\ \\'\\0)
Scheme Qﬁ%l Discharged m3/day Eg BOD/day
______ \O e e e e i - S
C.S.E.T. & 50, 90 10,000
Ballyelough Co-Op X 3,182 89
Maliow S.T.W. 1,71 48
Mallow Mart : 136 40
C.8.E.T

This company is involved in the processing and refining of suzar beet.

It is a seasonal industry being active from October to December
inclusive.

It is located 3.5 km u/=2 Mallow and it s rate of discharge is in
the regicn of 5@,208 m"3/day. The effluent discharge point is
located 1.2 km u/s of the Ffactory on the River Blackwater,

The water is used for washing the beet and itransporting same to the
yrrocessing area. It is then pumped along with contaminated surface
water to a sedimentation tank. Here the solids are settled ocut and are
then pumped as “"mudwater" to lagoons for storage and treatment. The
effluent from the lagoons is discharged intermittently to the River

Blackwater at a point 202 metres u/s Longfields Bridge when the flow
in the river is greater than 55 m*3/sec.
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FIGURE 3.2 Variation in BOD and DO in the River Blackwater
klhdkhkhkhkiik

at Mallow before and during the Sugar Beet season.

BOD in River Blackwatier
before and during the
Sugar Beet Campaigqn.

8T
18 s
16t
"1 CSET B~
121 During Campaign
50D 04 {Nov.’ B6)
mg/ |
8T
6 -
¢1 Before Campaign (Sept.’86) &
2 -L . s:\é
X 9 X ¥
8 L) &*‘p - L] 3
u’s €.8.E.T. RACECOURSE ég,%;\o* 18 ARCHES KILLAVULLEN
' oM
P
&Ko
SN
SO
B (Di\&‘sﬁvlved Oxygen) in River Blackwater
_ Sluring the Sugar Beet Campaign.
[8)
121 ©
K M
8--
0 During Campaign
ltgfl b . {Now. " 86)
4-.
2.--
8 4 t t
u/s C.8.E.T. RACECOURSE 18 ARCHES KILLAVULLEN
LOCATION
Page 3.32

EPA Export 26-07-2013:01:01:03



The minimam dilution allowed is 17100,

The BOD loading from the lagoone st & discharge rate of 50,006
m 3/dsy 1z in the region of 49,008 kz. BOD/day. This is
equivealant o 26 times the BOD load for the rest of the
catchment. (P.E. 9@, 353)

Even though the discharge can cause the BOD of the river to reach 20
ppm 4.2 km. d/s at the Ten Arches Bridge, the D.0. level is not
greatly affected. This is probably due to the relatively low water

temperatures and the increased reoxygenation caused by the turbulance
in the river due to high flow.

The main effect of the C.S5.E.T. discharge is the development of sewage
fungua in the river balow the outfall. This can be traced as far as
Kilavullen (17 km. d4/=) and beyond sometimes.

Sewage fungus (e.g. Sphaerotilus Natans) thrives on the nutriente

available in the C.8.E.T. effluent and the reduced competition from
other species during winter.

Due to high winter flows it is #ifficult to study the extent and
effect of tha sewage fungus cov=r on the river bed during the beet
campalgn.

&
The possible detrimental affects of sewage fingus on the Mallow
stretch of the Blackwater would include a g%duction of food organisms
of fish and an increase in =silting up Q@ééhe river bed.

S\
Experiments with the rate and periq§§Q§§dischargeing have been carried
out in an effort to find the best difcharge regime.
& &
A licence to discharge effluen§& © the River Blackwater was granted to
C.S.E.T. in BSeptembsr 1987. @ﬁg& icence consisted of eighteen

conditions including a timetable for the improvement of the quality of
the effluent. &

A
&
oY
To meet these conditions it may be necessary to extend the present
seffluent storage facilities to improve the quality of the final

effluent through anaerobic action. Additional treatment of the
effluent may also be necessary.

A stream that flows through the east end of the C.S.E.T. grounds is
also a seriocus source of pollution to the main channel. Whilst the
flow rate is not aa great as that from the lagoons, it can exceed 4545
m~3/day. The EBOD has been measured at 350 ppm, and the stream’s
temperature has at times been more than 10 degrees higher than the
temperature of the river Blackwater into which it flows.

The stream has caused consziderable fungus growth in the main channel
before the start of the beet campaign at times of low to medium flows.

It has been the subjmsct of a Section 12 notice in 1988.
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Discharges from the ve
factory are thought to
leakages of coocling wat
to the problem.

getable processing plant adjacent to the sugar
be a source of pollution to this satream, whilst
er from C.5.E.T. during the beet campaign add

Ballycliough Co-0Qp

This firm is engaged in the processing of raw milk and in the
production of various dairy products. These include milk, butter,
dried milk powder and chocolate crumb. (Borden Company)

The treated effluent is discharged directly to the River Blackwater at
a point 58@ metre=s u/s Mallow Bridge.

The volume of effluent is 35182 m~3/day and the waste load is 89 kg
BOD/day.

A small stream which runs through the factory grounds shows signs of
occasional pollution; this stream receives cooling water from the

factory as well as storm overflow from a section of the Mallow Urban
drainage systemn. &
NS

5
Samples were taken of the stream u/s and éﬁs of the factery in June
1986 and September 1986. The results §§§§ as follows:

SHS
F&
Date Sample Point S S.S. B.0.D
=== o A mm e oo —~= meeee
11/26/88 u/s Ballycloughf Factory 4.9 2.1
d/s Ballyclough{Factory 17.2 33.9
@9/29/86 u/s Ballycléush Factory 2.0 1.6
d/s Ballyclglgh Factory 19.9@ 8.0
3

&

O
It is to be noted thatciha d/s sample was u/s of the storm overflow
outfall, and no flow was coming from same at the time,

The above results indicate that a considerable amount of polluting

matter is being discharged to the stream in addition to the ccoling
water for which a licence was granted.

The sources of the above pollution will have to be located and steps
taken to eliminate same by Ballyeclough Co-0p.

Mzallow S.T.W.

————— b ———— o

These treatment works are located 2 km d/s of Mallow town and were
opened in 1984 with the present population served = 7,508, The volume
treated is 1781 n"3/day. The waste load is 46 kg BOD/day. The treated
effluent is discharged directly to the River Blackwater.
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Mallow Mart

This mart is held on Friday each week. The animal wastes are screened
and passed through a settlement tank before being discharged to the
River Blackwater via the Spa stream. They have a detrimental effect
on the atream. It's @ value drops to 2 in low flows.

It is intended to issue a licence to the mart which will permit thenm
to discharge to the public sewer in Mallow. It is hoped that thie
will lead to a recovery in the quality of the ztream.

FERMOY DISCHARGES

Schems Vol. Discharged Kg. BOD/day
{ m 3/day )
Fermoy Sewage 1384 333
Fermoy Mart . 49 12
Fermoy Bewage &
_____________ &
&

The seawapge effluent from Fermoy is at éﬁ?@%nt discharged directly to
the River Blackwater. The P.E. is Sﬁgggénd the BOD load is 333 kg/dayv.
N
The new treatment works opened in§$ te 1887, and it's design
population is 99@@. It is located & km d/s of Fermoy Bridge. The BOD
load of it's effluent is in thg%f%gion of 49 kg/day.
RN
%§§
S\
O
Fermoy Mart &
___________ S
This mart iz held on Tuesdays each week. The animal wastes are
screened bafore being discharged directly to the River Blackwater at a

point 1 km d/8 of Fermoy Bridee. It's BOD load is estimated at 12
kg/day.

Despite the relatively high BOD level for the untreated sewage and the
various industrial wastes, the quality of the River Blackwater at
Fermoy is good due to the large dilution available.
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MITCHELSTOWN DISCHARGES

Scheme Vol. Discharged Kg.BOD/day
{ m~3/day )

Mitchelatown S.T.W. 756 29

Mitchelstown Ca-0Op . 5883 171

Mitchelstown S5.T.W.

Mitchelstown S.T.W. wa= built in 1956. It'e design P.E. wae 11,200 to
cater for the public sewage, and also to cater for the wastes from

Mitchelstown Co-0Op. It discharged to the River Gradoge at a point 80@m
u/s of the confluence with the River Funchion.

A new effluent pipe was laid in 1985 and the new discharge point is

located on the River Funshion at a point 190ép d/s of the River
Gradogue confluence. éo

S
The Co-0Op constructed their own treat Oworks in 1885, and the
present loading of the town's sewag%?%gr 8 is about 2@ kg BOD/day with
a P.E. of 6000, O
SO
Q&
.é>®
&
Mitchelstown Co-0Op é§@§

Aa mentioned abave the Co-
and the effluent from thi
same location azs the =f
discharges. ©

@gpconstructed a new treatment works in 1985
discharges to the River Funshion at the
uent from the town s sewerage wWorks

The volume of effluent is 56883 m~3/day and the waste load is 171 Kg.
BOD/day. .

Despite the moving of the discharge point from the Gradoge to the

Funchion, the River Gradoge remains in a seriously polluted condition
(c.f. AFF 1588).

The pollution loading of the Gradoge seriously depresses water quality
in the Funshion into which it flows. The effects of this pollution
can be traced downstream for a distance of 18 km.

The main sources of pollution in the Gradoge u/s of Mitchelstown are
agricultural and d/s of Mitchelatown the entry of a groasly polluted

stream (Mill Race) to the Gradoge at a point 702 m from the confluence
with the Funshion.

Large quantitiea of milk waste= and contaminated coeling water

continue to escape into the Mill Race despite the Co-Op s efforts to
pravent same.

Page 3.38

EPA Export 26-07-2013:01:01:03



The BOD in the stresm has Leen measared at:

us/s Co-Op d/8 Co-0p

857 129
22 : 34

The Gradoge will remsin in it’a pregent conditien until the industrial
and sgrienlifural sources of pollution are eliminated.

The Co-0p are continuwing their efforts to eliminate their sources of
contamination. It is hoped that their programme of improvements will
be epbetantially complete for the 1988 sesson.

Figure 3.7 and Figure 3.8 over i1lluetrate the variation in BOD and

#3aturation that oc=n ocour in the Biver Grmdoge due to the pelluting
effeat of the Millrace siream.

The agricultural sources can be dealt with by &he County Council using
the powers available to them under the 19?7g@ater Pellution Act.
)
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FIGURE 3.7 VARIATION-OF BOD IN GRADOGE IN VICINITY OF MILLRACE
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FIGURE 3.8 VARIATION OF % SATURATION OF GRADOGE IN VICINITY OF
A0 e ok ek bk
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Report Summary.

1. An account iz given of the beneficial uses of water in the
Munster Blackwater Catchment. The more important of such uses are
abstraction of water for domestic and industrial purposes, fisheries
and to a lesser extent livestock watering.

2. At present most of the surface water abstraction points are

relatively remote ane are unlikely to be affected by pollution
problems.

3. Assesament of future demands for domestic, industrial and
agricultural uses suggests that by the vear 2000 these will require a
major increase in the present amount of water abstracted in the

catchment. Most of this increased demand will have to be met from
sources within the catchment.

4. The fisheries of the Munster Blackwater are based mainly on
commercial and sports fishing for salmonigg, commercial fishing for
eels and shellfish and a sports fisherv}§%r coarse fish, particularly
roach and dace. In addition there is gbme angling for bass and a
small commercial fishery for muil ~y§® the estuary while other fish
including mackerel, flatfish an%g§§g~ish are also taken on a small
scale. The shellfishery in thegesfuary has a good potential for

e
expansion provided that waterqi§§iitv conditions are maintained at a
&

satisfactory level. é§§§
5. Information on spawng grounds show that these are found

extengively in many areﬁh§%specially along the upper Blackwater and
many cof the tributariesg& Serious impairment of water gquality occurs
in a number of areas ecially below Mitchelstown and Mallow.
Fish-kills are a proﬁgﬁg at timez and have been caused by
agricultural and industrial wastes and pesticides.

8. Salmon angling revenue had a potential value in 1979 of IR
272,714. Official statistics for brown trout do not exist. However,
making certain parallels with salmon angling, and baging numbers on
recent club, syndicate and hotel records, such activity had a
potential value in 1979 of IR 179,288 (IR 198,885 from visiting
anglers and the remainder from local anglers). Using similar
parallels in making calculations of expenditure by coarse fishermen
the potential value is IR 1,079,000 (of which IR 1,208,998 arises from
visitors and the remainder from locals) i.e. a total of IR 1,576,483
(1988 equiv.= IR 3,781,543) for all types of angling. A total of

IR 44,800 was also spent bv angling clubs in “angling development®

in 1979. :
Commercial fishing for salmon, sea-trout, shellfish and eels has a
current market value of IR @.3 million. Thus, the total estimated
value of commercial fishing and angling IR 1.8 million. It should be
pointed cut in making this assessment that the salmon catches have
been declining since the mid 1960°s due to drift netting at sea and

U.D.N. disease. Coarse fishing is developing rapidly and has a
considerable potential for further expansion.

7. The only widespread agricultural use of water in the catchment is
livestock watering. This type of use is now declining as farmers are
being advised against using river water due to the possibility of

their livestock contracting water borne diseases such as brucellosis.
The present trend is towards watering animals from piped supplies and
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on-farm boreholes. However, in dry summers direct watering of
livestock may be continued on a wide scale.

a. Other uses considered include amenity and recreation. Canoceing
and rowing are popular pastimes on the river. Wild fowling is common

in winter. Summer activities in the catchment include swimming,
camping, caravan and motoring holidavs.

9. Floods cause serious problems at times in the Elackwater Valley
from Mallow to Fermoy and also along the North Bride River.

14. Water quality criteria and standards applicable to the main uses
identified in the Blackwater catchment are discussed and tabulated.
The water quality standards which should be adopted in the
designated areas of the catchment are those for the EEC
designated salmonid waters. This would mean improving the
Gradoge, for example. Such standards would provide adequate
protection for mcost other uses also. There are some exceptions
to this, particularly in respect of the microbicleogical gquality
reauniremnts for water abstraction and for shell-fisheries; tThese
extra measgures could bs dealt with on a lqz basis.

XX
11. As the majority of waste discgﬁggés to the Munster Blackwater
catchment are of the organic biodeg le type, the water quality
criteria and standards of most impdtdance are those of Dissolved
Oxygen, Biochemical Oxygen Deman§%§ﬁd Ammonia.

s
S
12. The standards recommexded for Dissolved Oxygen in the River
Blackwater are as follaWws:-

(9
99.9 percentila vaggﬁ of >= 4 mg/l.

a5 percentile Q%lue of »= 6 mg/l.

17 percentile value of >= 9 ng/l.

13. The atandards recommended for Biochemical Oxygen Demand in the
River Blackwater are as follows:-

99.9 percentile value of 5 mg/1l
a5 percentile value of 4 mg/1l

50 percentile value of 3 mg/l

14. The standards recommended for Ammonia concentrations in the
Munster Blackwater are:-

89.9 % of samples < @.5 mg/l N total ammonia

95 % of samples < @.02 mg/l N un-ionised ammonia

15. There are no specific standards for Oxidised Nitrogen in the
E.E.C. Fishery Directive for Oxidised Nitrogen. However, as
water ias abstracted for potable use from several parts of the
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ig.

catchment the following standards are recommended:-

95

898.9

percentile value of 23.8 mg/l1 N

percentile value of 11.2 mg/l N

The following, provisional, standards are recommended for
Orthophosphate concentrations in the River Blackwater:-

95
52

rercentile value of @.2 mg/l P

percentile value of @.1 mg/1 P
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Water Quality Management Plan for the Munster Blackwater
Catchment.

BENEFICIAL USES AND WATER QUALITY CRITERIA
INTRODUCTION

1. This volume presents an aceount of the present and potential
beneficial uses of the Munster Blackwater River and its main
tributaries; water quality criteria and standards which are necessary
to protect such uses are discussed. Information of thiz nature
constitutes an important input to the formulation of a water

quzality management plan for the river in that it provides a basis for
decision making with respect to the correct strategies to be adopted
for effluent controls. These controls must be adequate to ensure that
river conditions are capable of supporting all designated uses. As
most, and probably all, river stretches have several uses, the
controls will have to be adapted to the most stringent of the river
conditiens required by these uses. A more detailed discussion of
these and related topics is given in Append%g A.

2. Of the sstablished beneficial uses t most detailed data are
available for fisheries and abstractie %g These and other uses are

discussed with special reference to E.E.C. Directives dealing
with water quality requirements f <§1sher1es and abstractions.
Attention is also paid to the r recommendations given in

Memorandum No. 1 {Technical C@hg&ttee on Effluent and Water Quality
Standards, 1978). &
\,

BENEFICIAL USES OF WATER I \S%E MUNSTER BLACEKWATER

General Comments é

________________ ‘ &

3. In terms of waterdgﬁalitv criteria and standards, two main uses of
water in the Munstar Blackwater catchment need special attention, viz.
the abstraction for potable purposes and fisheries. For other uses
one would expect that water quality standards applicable to the two
previously mentioned would be generally satisfactory.

Other uses include livestock watering (now being disccouraged by
agricultural advisers to help control diseaszes such as

brucellosis, general agricultural uses (such as washing

farmyvards), amenity and recreation.

The discharge of waste is a further important use of the river system
but the relaticonship of this activity to water guality requirements
differs in character to that of the other uses mentioned above. HWaste
discharges are dealt with in the other uses mentioned above., Waste
dischargeas are dealt with in detail in Volume 3 and this particular

aspect will only be discussed where relevant to particular uses
outlined above.

4. Information on the present public and private abstractions of
water in the Munster Blackwater has been obtained through the

National Survey of Abstractions and Discharges carried out by the
local authorities and co-ordinated by An Foras Forbartha. These

data are discussed more fully in Volume 3. Only surface water
abatractiona are considered in this repvort (although the number of
groundwater sources iz listed in Table 4.1) as they are the sources
which are directly affected by river water quality. Groundwater
quality is less likely to be influenced by waste discharges to surface
waters. The situation with regard to possible further abstracticns
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and their locations (where known) is based on discussions with lecal
authority cofficials and on consideration of population proisctions.

5. The discussion on the fisheries of the Munster Blackwater

Catchment is based on information given in the Annual Sea and Inland
Fisheries Reports (in particular 1885, 1975, 1979 and 1985), discussionsa
with fishery statisticians, Central and Southern Regional Fisheries
Board personnel, members of angling clubs and tourism representatives
was obtained by interviewing relevant officials and by completing
questionnaries in the case of angling clubs. Other informaticn has

been obtained from Chief Agricultural Officers, agricultural advisers,
pollution offecers, from A.C.0.T. and other relevant local ocfficials.

ABSTRACTION OF WATER FOR PUBLIC AND PRIVATE USE.

6. Details of the 188 abstractions in the catchment are set out in
Table 4.1. Figures in the table show 24% of public abstractions
and 82% of industrial abstractins come from surface waters.

- surface waters.

A total of 45% of the total public abstraction arises from

springs, but Industrial abstractions fropdothis source are
insignificant.' Boreholes yield 19.6 per‘cent of the private
abstractions but are a less importagt source of water for public
use. Boreholes account for the gr a r number of public

abstractions (73 out of 127) an éreholes are also the most numerous
sourcetype for Industrial abst ions. {38 out of 34)

é’

7. Most of the abstact1qﬁ~i tes are located in relatively remote
areas and are unlikely Q§> e affected by point sources of wastes.

&

8. The most importﬁﬁt of the Indugtrial abstractions in the catchment
are those from boreholes for Michelstown Co-Op (7,274 m3 day -1)}.

and those from the main river channel for C.8.E.T.

C.8.E.T. abastraction rate are as below;

Maximum daily abatraction (Oct. to Jan. incl.) = 25,296 m"3
Minimum daily abstraction (Feb. to Sept. incl.) = 9,456 m"3
Average daily abstraction over the year = 14,025 m~3

9. The extent of the future demand for water in the catchment is an
important consideration. The main factors which will determine this
demand are (a) the human population increase, {b) the expansion of the
agricultural industry, particularly dairy and livestock farming, and
(c) future industrial development, particularly the agriculture

particularly the agriculture related industries such as cheese and
other dairy products.
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FISHERIES
SR KA R

General Comment
18. The fisheries of the River Blackwater and 1ts tributaries are
largely based on salmonids (the salmon Salmo salar, sea trout Salmo
trutta, and non-pigratory brown trout S. ftrutta; coarse fish
including recach {Rutilus rutilus), dace (Leuciscus leuciscus),

pike (Ezox lucius),=els (Anguilla anguilla), and shellfish
(lobsters and crayfish). Twaite shad (Alosa falilax) enter the

river to spawn but do not provide gocd angling such as they do in
the Rivar Barrow.

]

11. BRoach (Rutilus rutilus) and dace (Leuciscus leuciscus) were
accidentally introduced inte the River Blackwater in 1888 (Went,
1958) and spread rapidly throughout the catchment. Since that time
they have thrived particularly at Cappoquin where they were caught
until recently in large numbers below the outfall from a bacon
factory. This fishery has now declined perhaps because of the
closing down of this industrial premises. JSThe c¢oarse fishery in the
Fermoy area is now a very important tourist attraction and is an

important source of revenue to the are Alsc recorded are Flounders
{Platichthys fle=sus) and smaller fishssuch as minnow (Phoxinus
rhoxinus), 3-spinad sticklsback 'gxerosteus aculeatus), gudsgeon
(Gobio &obic) and stone loach acheilus barbatulus). In the
egtuary there is some good an particularily for bass
{Dicentrarchus labrax), fla and mullet (Chelon labrosus),
(the latter are are also fighed commercially on a small scale in
Youghal Bay . O
RN
O
3

3
12. Shellfish landin at Youghal consist largely of lobsters and
cray fish. A feasibility study on the possibility of clam culture is
being carried out and the signs are promising.

Eels are fished in the lower freshwater reaches of the river and
landings are small. Some eel fishing is carried out in the estuary
and this could be developed further.

There is some potential for the developement of a autumn fishery

in the freshwater system for silver eels migrating downstream to

spawn but to date flooding problems in the river have discouraged
any attemptas to do so.
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The Salmonid Fishery Resources of the Munster Blackwater
Catchment.

13. Commercial fishing for salmon and sea-trout is confined to the
tidal reachea of the river. These fish alsc provide excellent angling
along the freshwater stretches and also some of the tributaries.

Brown trout fishing is also good. Salmon fishing was badly affected

by the U.D.N. disesase (Ulcerative Dermal Necrosis) during the late
196@s (see trends in Figs.4.2 and 4.3). Catches by commercial fishermen
then improved because of the increased use of drift nets but rod and
line catches recovered only to a slight extent before reaching their
lowest ever level in 1981 (Fig.4.2 and Table 4.2). Some improvement in
rod catches occurred in 1982 and again in 1983 but anglers returns are
nowhere near the level reached in the early to mid-196@s (see Fig. 2.2
and Table 4.3). The main reason for the overall decline in salmon
catches is polluticn of the river system and drift netting at sea

However, the Blackwater does contribute substantial amounts of fish to
drift netting on the south coast based on tagging data (Roval Irish
Acadeny, Twomey & O’Riordan, October 1963). Cork Blackwaier accounted
for approximately 5@ % of the catch on thé9South Wegt Coast and

approximately 51.6 % from the tageging t@@the easat. (Royal Irish
Academy, McCarthy, 1978) 8 *

& §‘

J

14, BSea-trout catches on rod an@?@&ne fluctuate considerably (Fig.
4.2). In 1969 catches reachedggxﬁeak and declined to low levels in
the early 197@0s beafore increas f\again until another peak occurred
in 1978 followed by a aerigg%S ecline in 1879,

16. Eel catches are smal Q%lth no landings reported before 1875
(apart from a tiny Patch 6& 13 kg recorded in the Sea and Inland
Figsheries Report, 196619 Catches are confined to freshwater and eel
fishing is mainly a submer occupation. Some potential exists for
netting the autumn {!Silver" eel] migration but has not yvet been
developed due tc problems such as severe flooding which can be
dangerous for the operators and might alsoc wash away the fyke nets.

16. Shellfish landings are based on figures for Youghal and are
showing signs of increasing. The present catch includes lobsters
crayfish and mussels

There is good potential for future development of a shellfiszh
industry in the estuary using modern methods.

The Youghal Fishermans Co-op are currently inveolved in the

expansion of some of the mussel beds in the inner harbeour and the
harvezsting of mussels from same.

In 1985 a total of 15,008 hatchery reared Manila clame were

planted in Youghal Harbour. Their growth and developement is
being monitored.

17. There are two fish farms currently in cperation in the

catchment. One is at located Z2km. d/s Araglin on the Araglin
river, and the other is on the Douglas river near Kilworth.

Another fish farm is being considered for the Glen river.
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18. Angling Problems

In 1987 a total of 19 fish kills was recorded ranging from minor
in the Gradoge and Funcheon to major at Fernoy.

Nine prosecutions for varicus offences were all successful.

Sources cof pollution in the catchment include piggery wastes,

agricultural wastes, sewage, industrial wastes and gravel
abstractions and washings.

River poaching and drift netting at sea cause considerable damage
to fish stocks,

19. However, some areas are relatively unpolluted in the catchment.
Regular restocking is carried out by many clubs. Stiles, footbriges,
bank clearance and other improvements are carried cut in many areas
with the help of Central Fisheries Board personnel, local angling

interests and with the co-operation of local landowners. In
general, the long term prospects for ang g&s and tourism are good
provided remedial measures are carried. in those areas where
water quality is seriously impaired.§z§
I
ON
The Financial Value of the Salmg%g%?, Shellfigh and Eel Fisheries
_____________________________ EAN e vt o T i Al e -
&

2@. The sport and commeré%ﬁi fisheries on the Munster Blackwater are
correctly regarded as an\éncome generating industry which provides
employment, exports, ingbme, recreation and alsoc provides spending
power in the region. Connor and Whelan (1973), O Connor et al
(1974), and Whelan et al {(1874) carried cut an economic evaluation of
visiting salmon anglers, Irish anglers and commercial fishermen,
reapectively, by a "Gross Output" method which is defined as the total

value of all sajes by the industry. This method is applied here using
five basic components:-

{a) ©Sales of salmon (and sea-trout) by commercial fishermen.
(b) 8Sales of shellfish by commercial fishermen.

(c) Bales of eelz by commercial fishermen.

{(d} Sales of angling services to Irish anglers,

(a) Sales of angling services to visiting anglers.

Value of Commercial Fisheries {(Values updated from 79
----------------------------- values using NPI. )

21. A total of 115 net licences (89 drift, 7 snap, 7 draft, 1 stake,
1 box or crib and 1% eal trap permits) were issued in 1987 in the
Lismore Digtrict by the Southern Fisheries Board.

In addition to these licenced net fisherman there are also an
unknown number of unlicenced nets operating. Therefore, reported
fish catches are an underestimate of the true catch. Rod and

line catches are underestimated alsc asz many anglers fail to make
returnas of their catches,
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22. The quantity and value of the commercial catches of

salmonids, shellfish and eels are based on the official

statistics pubiished for Lismore Fishery District (includes

Ardmore and Ballycotton)in the Sea and Inland Fisheries Reports
{1865, 1975, 1979 and 1985 ) These values are set out in Table 4.4
and the commercial fishery waa valued at IR 315,440 in 13879

(Table 4.6); the bulk of this sum is realised from salmon netting.
Shellfish catches are coenfined to estuarine reaches and the small
eel fishery (only 19 eel trap licences issued in 1879) is carried
out in the freshwater reaches of the Blackwater.

Salmon, Trout and Coarse Anglers’ Spending
23. To estimate revenue generated by tourist anglers some assumptions
have to be made. According to 0 Connor and Whelan (1973) in 1978, 155
visiting zalmon anglers (out of a total of 369 licensed anglers) spent
IR 27,50@ (1988 equivalent = IR 123,208) in the Lismore Fishery
District {i.e. the Munster Blackwater Catchment) or approximately
IR 177 each. { 1988 eaquivalent = IR 1258) In 1979 a total of 926
licences were issued in this district to all salmon anglers
(brown trout and coarse fish anglers did t then require a
licence.) Asmuming the same ratio of vigitors to home anglers as
in 197@, then 381 of these licences w d have been issued to
visitors. Increasing the C.P.I1, singe 1979, the 1388 expenditure
by visiting salmon and sea-troutgdpglers is IR 473,80@ and the
spending by local =zalmon anglesﬁ%ﬁould amount to IR 165,328 (IR
44.7 average amount spent by\ 1l anglers in 1979 x 525
licences). Therefore, esti §®d total expenditure by salmon
anglers in 1979 was IR272,%l¢. ( Table 4.5.)
( 1988 equivalent =IR 64@‘Q )

S
24. HNo reliable stati é&cs are available for brown trout angling.
However, it is known at good brown trout angling is found throughout
the catchment apart (from one or two localised areas where severe
pollution occurs, e.g. on the Gradoge.
Brown trout catches tend to be consumed by the anglers, their
families and friends and hence, little revenue is generated at
tha market place from this source. However, money is spent in
the catchment by fishermen on rods, flies, bait, food, petrol
and, in some cases accommodation. Detailed information was
obtained from ten sources and is ocutlined in Table 4.3. As can be
seen from the data supplied, angleras are most interested in brown
trout fishing in the tributaries and upper to middle reaches of
the main channel, salmon in the middle te lower stretches, szea-
trout near the sea and coarse fish from Fermoy to Cappoguin.

25. ©Statistica are not available on spending by trout anglers and the
asasumption is made here that this iz szimilar to the amount spent by
anglers fishing for salmon. Thus, taking the number of visiting trout
andlers at a very consarvative 205 (which equals the number of permits
issued by trout angling clubs listed in Table 4.3} the potential total
in 1979 for this group was IR 128,885 (1988 equivelant = IR255,703).

Assuming that the number of local trout anglers was at least
equal to the number of local salmon anglers fishing the Munster Blackwater
then their expenditurs would come to IR 70,493 (986 - 381 = 626 » 3 x
IR 44.7}. The 1988 equivalent for this would be IR 165, 394.

Therefore, estimated total expenditure by brown trout anglers
in 1979 is IR 179,288 (1988 equivalent = IR 421,208). This is
undoubtedly an undere=stimate as a large number of anglers would
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fish freely in this river without either joining or getting
permits from local angling clubs (according to reliable comments
from varicus angling representatives).

26. Coarse angling is well developed from Mallow to Cappoquin.

A further assumption is made that coarse fish anglers spending is
similar to that of salmon anglers. Taking the number of coarse
fish (based on available statistics) at approximately 1999, the
potential total current expenditure by cutsiders on this type of
angling is IR 1,908,900 (192090 % 177 x 3). 1988 eqv.= IR
2,368,900.

Assuming also that the number of local coarse anglers fishing the
Munster Blackwater is equal to the number of local licensed salmon
anglers then their expenditure would come to IR 7&,443 (525 x
44.7 x 3). 1988 eqv. = IR 165,3@8.

Thus, estimated total expenditure by ccarse fish anglers in

1979 was IR 1,379,3Q3. (1988 equivalent = IR 2,534,209)

27. The total spent by all anglers was estimated in 1979 was IR
1,531,385 (1988 =qv. = IR 3,585,13).

Combining these valuea with the values for fommercial returns gives an
Annual Grosa Qutput Value for the Blackwaﬁér catchment fisheries of
approximately IR 1.8 million (1988 eqv. . IR 4,226,50@) ; of

this 85.3 per cent is generated by aﬁéﬁ%rs and the remaining 14.7
% is generated by commercial inte

A
To summarise, the 1888 equiva%ggfﬁﬁilues are listed below;
Anglers............. 1§§§@\§5 , 2084
Commercial.......... i§§$ 621,296
Og\,\\o

Locations of Fisheries and Spawning Areas in the Freshwater

e e kL Bt o e e o . TS T A AL i o e e e T T W R W e ———

28. There are no detailed statistics available on the distribution
and density of the salmonid stocks in the freshwater reaches of the
Munster Blackwater. However, it is still regarded as a good salmon
river although catches have declined since the 196@s (due to
overfishing at sea and pellution in the upper reaches).

Many of the angling club reaches are actually privately owned but
the clubs are allowed to fish there.

28. Salmon and trout spawn in the whole catchment whereever
there is appropriately clean gravel. It is likely therefore that
young (parr) stages of salmon and trout occur in most stretches.

3. 1In conclusion, the River BRlackwater has been recognised by the

D.O.E. as a salmonid river and is now a “designated” water which

mugt achieve the water guality standards laid down by the E.E.C.
Directive (1878) for salmonid waters.
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Other Activitiee in the Catchment

Geanersl Commente

31. The Munster Blackwater catchment is predominantly a very rich
agricultural area. Apart from the extreme upper reaches of the
catchment the river flows through a valley which includes sgome of the
richest farmland (much dairy and beef farming)} in Ireland with small
towns on its route the most important of which are Fermoy {pop.31081,
Mallow (pop. 8572}, Michelstown (pop. D.E.D. 43%@) and Youghal (pop.
5879). Agriculture related industries are located in the first three
towns, beet sugar processing, cheese and dairy production and meat
products being the more important. Carpet manufacturing is the most
important industry in Youghal but this type of industry is suffering
badly because of the recession. Small manufacturing industries are
also found in these towns and chocolate crumb is produced at Rathmore
(pop. 15@8). Youghal iz a popular tourist centre with nearby
amenitises ineluding caravan and camping parks, beaches, sea angling
and sailing. Guesthouses and hotels are found in the other towns and
generally cater for salmonid and coarse gésh anglers.

Motoring helidays are popular in the more”scenic areas especially
around Lismore and Cappoquin and from tfere to the ses. Angling

in the freshwater reaches of the r;ygﬁ has been discussed in
detail above, S

cﬁ?’@b@

&
Farming Practices in the Munsgg%§hlackwater Catchment
—C

é§;§é {see Appendices B-D).
B
32. The Munster Blacka®\6§rises in a ruegged sparsely populated area
on Knockanefune hill (44@&m) in Co. Kerry. Rough grazing suitable
mostly for sheep farming is practised there. The land improves
steadily as the rivegﬁflows eastwards through Co. Cork. A sizeable
quantity of the sugar beet processed at Mallow is grown in the
catchment. Much of the land is pasture (Appendix C) because of the
large numbers of both beef and dairy cattle in the county. Large
numbers of pigs are also reared in the catchment. The most widely
grown cereal in the area iz barley (Appendix B)}. There are some stud

farms in the catchment particularly around Mallow and some of these
have extremely valuable bloodstock.

33. It has been stated elsewhere in this repcert that there are
agriculture related pollution problems in this catchment {see Table
4.3). These are mainly caused by run off into the streams from
piggeries, farmyards, slurry, pesticides and herbicides.

The over application of slurry and artifical fertilizers and the
use of soakways for the disposal of soiled water can lead to

the raising of nutrient levels of the groundwater and the river
system to above acceptable concentrations.

In addition to the contamination of the river system, wells have been
found to be affected by seepage from silage pitz and septic

tanka., Tt is clear that tighter control is needed to engure that
offending farmers dispose of farming wastes well away from the

rivers and from drinking water supplies arising from wells or
boreholes. (see Chapter 2 page Xx)

34. Farmers have made a number of complaints in relation to effects
of the river on their land. In some areasg erosion i1s a problem that
needs further inveatigation. Flocods are a frequent occurrence and are
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sometimes severe and cause sericus damage (e.g. autumn 1988, damage in
excess of IR 1.2 million say press reports), particularly in the
Mallow to Fermoy region and along the North Bride at Tallow. Hence,
the farmers are looking for a drainage scheme that will reduce flood
risks and erosion problems. Should such a scheme be implemented as
part of a long-term water management plan great care will be needed in
carrying ocut the work to ensure minimal disturbance to the very
important angling aasset that this catchment provides.

Boating in the Munster Blackwater River

35. The non-tidal reaches of the Munster Blackwater are not navigable
by larger boats such as barges. There are two active rowing clubs

in the catchement at Fermoy and Cappoauin. The estuary is

somewhat silted and is little used for shipping although fishing boats
{trawlers and deep sea angling craft}) use the harbour there regularly.
In the days of sailing boats this was a very busy port.

Weed Clearance in the Munster Blackwater Rléér

38, Weed growths do not appear to be a\@hgor problem in this
catchment. 6\\

G
& &

WATER QUALITY CRITERIA AND sm,q%azﬁs
_____________________________ 5}\; ———
§)

\,
37. In this section, the &ér quallty criteria and standards
appropriate to the uses o% e river defined in the foregoing are
discussed. At this staggplt is necessary to make a distinetion
between criteria and stgndards. Criteria, in this context, are
objective scientific sessments, based on experimental and/or
obaervational data, of the water quality conditions which are
consistent with full exploitation of a particular use of the river.
Water guality standards, which must be identical to the relevant

criteria or may be more stringent depending on the particular
circumstances.

38. An authoritative and comprehensive list of water quality criteria
has been drawn up by the Environmental Protection Agency (E.P.A.) in
the 0.5. (E.P.A. 1972 and 1878) covering most of the uses of fresh and
marine waters and is widely used as a basis for setting standards. In
Ireland, a recent report on “Water Quality Guidelines ™ by a Department
of the Environment (D.0.E.) technical committee (1878) constitutes a
local socurce of water quality criteria.

National water quality standards have not been specified to date
though thess are allcowed for under Section 26 of the Local Government
(Water Pollution) Act, 1977. In this connection, reference should be
made to the recent directives on water gquality issued by the EEC.

In specified circumstances,these are legally binding on the

member countries and may be regarded, therefore, as water quality
standards. To date, directives have been issued in respect of

four water quality reguirements, i.e. abstractions of raw water

for potable supply, bathing waters, fisheries and shellfisheries
(BEC. 1875, 1976, 1878 and 1979). It should be peointed ocut,

however, that these directives do not preclude the setting of

more stringent standards where local conditions or circumstances
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warrant such a course; indeed, in the casze of many paramerers,
guideline values, which represent the ideal level of quality, are

indicated in these directives, in addition to the basic,
mandatory values.

39. It has been shown in the previous section that the more important
beneficial uses of the River Blackwater and its tributaries comprise
abstraction of water for potable and industrial use, salmonid and

coarse fisheries (commercial and sports), shellfisheries, recreational and
agricultural uses. It has been seen also that it is not practical to
divide up the river channel on the basis of these useg since all

(except zhellfish and eels) occcur or are likely to occur in most parts

of the system. Some uses, o.g. amenity and recreation, may have a

more confined distribution in the system but, as will be shown, the

water quality requirements of these would be adequately catered for by
those applicable to the main uses identified.

4. The question which must be considered is whether it is Justified
to clasaify the entire Blackwater catchment as a salmonid water. At
present coarse fish are more important thgg salmonids in a few

parts of the lower reaches of the river. .S

The available evidence shows clearly tqﬁ% salmonid fish are

widely distributed in the system and  shat important spawning areas
occur on both the main channel an §@§ibutaries. The occurrence of the
latter indicates that migratory @owements of salmon in particular,
must occur throughout the whole“river and in the estuary. In view of
this situation it is not pract cable to contemplate any zonation of

the river on the basiz of ;§§§}esident fish populations and the system
must be regarded, in toto&xgs a salmonid river.

S

%§§
41. Thus, for the pur Sae of setting water quality standards for the
River Blackwater it congidered appropriate that these should meet,

in the parts of the(Piver system defined in Vol.1 and not merely
in the main channel, the requirements for salmonid and coarse
fisheriea and abstractions for potable supply. (Standards
required for agricultural use are less stringent). Clearly, in
the case of any particular parameter, the most stringent of the
limits applicable to the uses mentioned, will form the standard.

42. In Appendix H, details have been given of the criteria or
gstandards applicable to the abstraction of water for potable supply,
fisheries and livestock watering, in respect of some fifty parameters
representing the bulk of those commonly used to assess water quality.
These data are taken from the sources referred to above and, in
addition, criteria used by a 0.K. water authority have been shown as
further illuatration (Price & Pearson, 1979). An examination of data
in Appendix H shows that in the case of most parameters the most
gtringent values are those applicable to salmonid fisheries alone or
to two uses, one of which is salmonid fisheries. Exceptions to this
are the parameters which are not usually of concern, e.g. Arsenic,
Cobalt, Manganese and Selenium. Total Coliforms, Faecal Cecliferme and
Nitrates, the requirements for which are the most stringent in the
case of abstraction of water for potable supply are, however, examples

of a small number of important paramerers which cannot be controlled
adequately by employing fishery limits.

43. In consideratien of the fact that the dominant type cof water
pollution in the Blackwater catchment iz due to organic, biodegradable
matter,such as farmwastes, sewage, sugar beet effluent and food processing
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wastes, it i=s, perhaps, more appropriate to focus particular attention
on those parameters, viz. Dissolved Oxyvgen, Biochemical Oxvgen Demand
and Ammonia, whirh are the main indicators of this form of polluticon,
Criteria and standards for these paramerers are summarised in Table 4.7.
It is clear from the data in Table 4.7 that the limits set for these
parameters in respect of fisheries would be adequate also for
abstraction of water for potable supply and livestock watering.
Nitrates and phosphates also may increase to undesirable levels in
water subject to organic pollution. In case of nitrates, the data in
Table 4.7 show that the fishery limits would not be adequate o protect
the use for abstraction of water for poctable supply. The main problem
with exceas phosphates i= sutrophication. The data shown in Table 4.7
are tentative since the relationship between phosphorus and
eutrophication, at least in rivers, is difficult to establish. It ie
probabls, however, that sutrophication would be at least as

undasirable where fisheries are concerned as it would be for other

uses s0 that any limits set for fishery waters may be regarded as
giving adequate protection for all uses.

44. Turning to the uses of the River Blackwater which, if not less
important than those treated above, are confined to limited areas, two
sets of data should be considered. Appe x E summarises the
recommendations of the E.P.A. as to wateér quality criteria for the
protection of recreational uses of ter. Appendix F lists the limits
set in the EEC directive on the qué v requirements of bathing
waters. The most important of vparameters listed in theee tables
are those concerned with the mitrobiological condition of the river or
lake, particularly in the ca \sﬁ‘ those activities involving direct
body contact with water is @#6$ reliable. However, the E.E.C.
directive on bathing wate#ﬁ§bes specify limits for five

microbiological paramaterg& reguiring the virtual absence of
Salmonella and enterovi as.

45. The other paramdé%rs shown in these tables are concerned mainly
with aesthetic aspects. The reguirements in this respect for the
recreational uses of water would be largely satisfied by the
application of the criteria and standards shown for fisheries
(Appendix H). While it is conceivable that fish populations could
exist without stress in areas affected by conditions which detract
from the aeasthetic or recreational enjoyment of water, e.g. floating
solids, dumped rubbish or turbidity, in most cases these conditions
would be accompanied by voor water gquality having a direct detrimental
effect on fish. Thus, the presence of normal, healthy fish

populations would, in general, reflect conditions that are acceptable
on aesthetic grounds.

48. In nejther the E.P.A. recommendations nor the EEC directive

are there specific limits for toxic substances in recreational or
bathing watera. This arises from the lack of suitable informationin
regard to the danger to humans of contact with waters containing toxic
substances, since this depends mainly on the amount of water ingested
in the course of such contact. However, it is likely that the human
body can tolerate greater concentrations of toxicants during the brief
contacts with watar experienced in recreation than those which must be
maintained in the same water to protect agquatic l1ife. Thus, it is
quite certain that the presence of toxic substances such as heavy
metals and pasticides in recreaticonal and bathing waters, in
concentrations which pose no threat to fish and other agquatic life, is
of no significance where human recreational use is concerned.
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47. One further use must be considered in the context of water
quality criteria and standards. The presence of shellfisheries
in the estuary may require strict control of quality conditions
in this part of the river, particularly in view of the potential
for expansion in this fishery, mentioned in the previocus section.
Of particular concern in water containing shellfisheries
organisms, such as Salmonella. Because of the large volumes of
water filtered by bivalved molliuscs when feeding, large
concentrations of toxicants and microorganisms may build up in
the tissues making them unfit for human consumption. The recent
directive of the Council of the European Communities dealing with
the quality of waters favourable for gshellfish growth makes
specificationa in regard to these and cther parameters. These
are summarised in (Appendix G). However, this would not hold in
respect of the microbiclogical bparameters and, as in the case of
water abstraction= in freshwater, the extra provisions of the
specific directive dealing with shellfisheries would have to be
taken intc account when setting standards in the areas concerned.

48. The above discussion indicates thaqﬁgé a basic measure to ensure
the protection of all the beneficial ugés of the entire catchment, the
general adoption of the water qual \criteria and standards
applicable to game fisheries wouldd satisfactory. In practice, this
implies that the standards laid fiopn in the E.E.C. directive dealing
with the quality of freshwater fiesded to protect fish life, or
standards more stringent thangtKese, would have to be adhered to
throughout the syatem. 1In fhe case of abstractions, bathing areas and
shellfisheries, the addit@é%ﬁl requirement of limits for the
microbiclogical, nitritQé shd metal rarameters would arise;

however, such uses relatiVely restricted and such a requirsement

would be unnecessary ogér the greater part of the river channel.
Livestock are unlike%g?to be affected by the normal levels of
micro-organisms in surface waters, or even the increased numbers

found in organically polluted waters. The main danger %o

livestock drinking untreated surface waters, is the possibility

of their irncurring diseases due to the contamination of such

waters by infected animals. Brucellosis and some forms of T.B.

are known to have heen spread by the drinking of contaminated

water by livestock. There is alsc the danger of the epread of
parasitic infections, e.g. fluke and roundworms, when animals
congregats in streams. Prevention of such occurrences requires

that livestock be keptout of contaminated water and this is,

perhaps, a matter for agricultural rather than water pollution

control authorities. Az mentioned previously, agricultural

advisers are now actively discouraging livestock farmers from
directly watering their animals with untreated water. Already,
reduction in desease levelz is being noted because of improved

farm management practicea and this trend should continue in the

future according to several of the chief agricultural officers
and advisers interviawed.

49, General recreational use should be satisfactorily protected also

by the fishery limits with the rossible exception ¢f the visual impact
of non-polluting solid wastes, e.g. plastic containers, paper or metal
objects, thrown intoc atreams. Such abuses, which would have little or
no harmful effect on fish, would require a separate basiz for control.

58. In view of the fact that the most common form of waste discharged
to the River Blackwater and ita tributaries is organic in nature, the
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main implication of the standards recommended above will arise in
respect of B.0.D. and dissolved oxygen levels. An Foras
Forbartha National River Reports show that there are some
tributaries, particularly parts of the Gradoge, Allow and
Funshion and a stretch on the main channel where the present
levels of dissolved oxygen, especially in summer, may fall below
those levels set ocut below those levels set ocut in the E.E.C.
directive. The adeption of the limits in this directive for the
sections of the catchment as defined in Volume 1 will ftherefore,
require an improvement in water quality conditions in thesze
stretchea to the extent that they are able to support permanent
populations of =almeonid fish. As the main channel has been
declared a =zalmonid fishery under the general provisions of the

directive such improvement will be required irrespective of any
considerations being dizcussed,.

SPECIFIC RECOMMENDATIONS ON WATER QUALITY STANDARDS

51. This section iz concerned with the spe€ific format of the water
Quality criteria or standards which must ¥e adopted in the Blackwater
system if the present beneficial uses,. & to be maintained now and
improved, where necessary, in the f g%ﬁ. These standards may be
regarded as water quality objectigﬁzghhich must be met within a time
span to be decided on by the local authorities. As stated, the main
channel of the River Blackwateg?&gg been designated as a "salmoniad
water® in accordance with Ag%ﬁh&é 4 of the Directive of the Council of
the European Communities dealing with ‘the gquality of freshwaters
needing protection or impp@g@%ent in order to support fish life’.

S
2. It is now generallyQéccepted that, because of the stochastic or
random nature of water Qﬁality vartations in rivers and of effluent
quality in treatment flants, the setting of standards requiring 100
per cent compliance is unrealistic. Current practice is to require
that the specified standard be adhered to for a proportion only of any
time span defined. Generally, this proportion is set at 95 per cent
so that the standard laid down in this manner for a particular
parameter is termed the 95 percentile value, being the value
which may be exceeded for only 5 per cent of the time.
For some parameterz, particularly Dissolved Oxygen, it is usual

to define other percentile values, e.g. the 5@ percentile (or
median) value.

53. 1In practice, the time-based percentiles must be assessed on the
basis of data arising from a discrete number of samples taken at

intervals over a specified period. In the E.E.C. Directive referred
to above, a simplified approach has been adopted whereby 95 per cent

of samples taken over a year must comply with the standards given
for the various parametersa.

54. In general, it iz probable that the allowed for occurrences of
parameter values above {or below, in the case of Disesolved Oxygen) the
85 percentile standard will coincide with periods of relatively low
flow and poor dilution. This coincidence would be reinforced in
situationa where the setting of effluent standards was based on the

dilution afforded by the 95 percentile flow, a practice often adopted
in water guality management.
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55. The use of the 95 percentile flow to calculate the dilution
appropriate to specific waste discharges is an adequate basis on which
to determine effluent standards in the Blackwater catchment. 1In some
cases the requirements for waste load reduction, which such a
constraint would impose, could be reduced if it were possible to store
soma or all of the waste for discharge at periods when flows higher
than the 95 percentile values of the parameters in question; however,
this is considered as too restrictive on the discharger {(Cagapieri,
1977) and characterisation of upstream quality conditions in terms of
the 5@ percentile values seems a more reasonable basis for determining
effluent standards. A further point in regard to such standardes is
that they should be specified as 95 percentile values as in the case
of those for the receiving water. This allows, again, for the randomn
nature of the variation in the quality of effluents produced from
treatment plants, rarticularly those employing biological processes.

56. In the following paragraphs the more important parameters for the
River Blackwater catchment (Dissolved Oxygen, B.0.D., Ammonia,
Oxidised Nitrogen and Phosphate) are considered in detail and a
specific recommendation made in regard to the water quality standard
to be adopted. In doing so the requiremeiits for water quality laid
down in the E.E.C. Directive dealing with freshwater fish (EEC.

1978) and abastraction for drinking sr (EEC. 1975) have been used

a
as a reference since the standard 6§ﬁ§§ted for the Blackwater cannot
be less stringent than such reqqﬁ%) ents.

LS
N

&
\\ '\§

S Q
57. Undoubtedly, disso%gQH oxygen is of major importance in the
context of water qualiQ& in Irish rivers. This is particularly so in
salmonid bearing rivers, such as the River Blackwater, because of the
relatively well aerated waters required by healthy populations of
these fish. A major difficulty in setting standards for dissolved
oxygen is that, in summer particularly, marked diurnal variations in

concentrationa may occur due to the effects of photosynthesis and
respiration.

Since the lower values oeccur at night-time, normal monitoring
programmes may not reflect the full situation with respect to
dissolved oxygen levels and may not reflect the full situation with
respect to dissolved oxygen levels and may, indeed, give a misleading
optimistic picturs. The only fool proof methods to c¢ircumvent this
difficulty are the use of continuously recording instruments or to
undertake detailed 24 hour grab-sampling surveys. The first of these
approaches presents problems of expense and maintenance while the
second is very time-consuming and may be impracticable on logistical
grounds. As a compromise, it would be sufficient, perhaps, that early
morning (25.00-87.20) sampling surveys be undertaken during summer
months so that the minimum dissolved oxygen values will be obtained at
least, and a better asmessment of the situation made. Where the
minimum value was low ancugh to be of concern (less than 52 per cent
saturation), a more detailed survey could be carried cut to determine
the duration of deoxygenation where the survival of fish is concerned.
Compliance with the standard laid down for dissolved oxygen should be
assezged, therefore, in the short term {(over 24 hour pericde in summer
months, particularly) as well as over a year or during the sugar beet
campaign in an affected reach of the river.)
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58. The following standards are recommended for Dissolved Oxygen in
the River Elackwater:

89.8 percentile value »>=

b

mg/1
1) percentile value »= 8 mg/l

50 percentile value »>=

4]

mg/1

Biochemical Oxyg=n Demand (B.0.D.)

59. The B.0O.D. concentrations in a river are an indicaticn of the
extent of pollution by organic bicdegradable waste and of the
likelihood of deoxygenation. However, there is no straightforward
relationship betwesen B.0.D. concentrations and the scale of
deoxygenation because in many cases other factors such as reaeration,
plant photosynthesis and respiration or sediment oxygen uptake have a
much greater effect on the dissolved oxygendregime. However, B.0.D.
is a very useful gensral indicator of wat rollution and the
potential of an adverse effect on benifl@ al uses. While advantage
can be taken of high reaeration rate‘\ﬁ% allow discharges to give rise
te high B.0.D. concentrations Suchéﬁ centrations may be undesirable
where there are water abstractio 99- because of the slime growths
which may be stimulated. Thus,&%bﬁ‘full benefit of high reaeration
rates cannot be taken up in m cases and it is preferable to keep
B.0.D. concentrations at re ely low levels.However in setting
standards it must be borng 'mind that relatively high
concentrations may occur n % rally during floods due to run off

from land surface. In som@ cases these concentrations exceed 14 mg/1,

6. The following st@ﬁﬁirds are recommended for B.0O.D. concentrations
in the River Blackwater:

95 percentile value of . ang/1

58 percentile value of mg/1.

Ammonia (NH3 N)

61. The presence of high ammonia concentrations in river water is of
concern on two count=s. Ampmonia in the un-ionised form (NH3) is
directly toxic to fish and other aguatic life. In addition ammonia
reacts with the chlorine used in water treatment plants and if present

in sufficiently high concentrations may lessen the effectiveness of
the disinfection process.

62. It has been shown from long-term experiments that the maximum
level of un-ionised ammonia which would be compatible with the
presence of healthy fish population is of the order of 8.62 mg/1 N.
The fraction of the total ammonia concentration which is present in
the un-ionised form depends on pH and temperature, this fraction
increasing as temperature increases and the pH becomes more alkaline.
Examination of pH and temperature data for the River Blackwater and
its tributaries suggesmts that, on average, the most favourable
conditiona occurring for the formation of the un-icnised form of
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ammonia would be a pH of 8.0 and a water temperature of 2@ o"C, such
conditions occurring in summer months. In these conditions, the value
of .92 mg/1 N of un-ionised ammonia, indicated above as the limit for
long term survival of healthy fish stocks would correspond to a total
ammonia concentration of about 2.5 mg/ 1 N. This iz well below the
level (3.8 - 1. mg/1 N) at which reactions with chlorine would resuit
in an adverse effect cn the disinfection step in water treatment.

83. 1In the light of the above the following standards are recommended
for ammonia in the River Blackwater:

895 percentile value of ©.92 ng/1 N un-ionised ammonis

eutrophication but such a development i§§%ore likely to be triggered
by excess phosphorus input, at least %ﬁbfresh-waters.

65. It has been generally acceptéﬁggz recent years that a nitrate
concentration of mg/1N weuld giy#® adequate protection in water
supplies in respect of the dis e methaemoglobinaemia in infants
which may be cauzed by nitrq§8\ evels in excess of 20-50 mg/1 N in
bottled feed. (Since nitrai &%ormally accounts for cnly an
insignificant fraction ofdoxidized nitrogen in most surface watere
these values for nitrapgggﬁv be assumed to apply to oxidised
nitrogen). There seems be little reason for setting a more

g8tringent standard tha@S%his value.

668. There are in Qgé%\no specific standards recommended for Oxidised
Nitrogen concentrat ons in the E.E.C. Fishery Directive. However, as
water is abstracted in a number of locations for potable use along the
main channel the following standards are recommended :

99.9 percentilas value of 23.9 mg/l N.
895 percentile value of 119 mg/1 N

Phosphate (P04 P)

67. The main significance of phosphorus in freshwater is in regard to
eutrophication and the development of excessive weed and algal
growths. The relationship between phosphorus input and plant growth

88. One approach to setting standards for phosphate in rivers is to
use the values typical of unpolluted reaches as a reference. Data
from some seventy rivers and streams sampled in the south-eastern aren
of the country between November 1978 and November 1978 have been
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examined for this purpose (An Foras Forbartha, unpub. data). This
examination shows that virtually all of these reaches have mean
orthosphosphate concentrations less than @.1 meg/l P and maximum values
iess than @.2 mg/l F. In other reaches where B.0.D. and ammonia
concentrations indicated polluted conditions, orthophosphate means and
maxima were considerably greater than the above values. (A value of
¢.87T mg/l P for total phosphorus is given in the Fisheries Directive
(1878) for salmonid waters (Table 4.7). It seems reasonable, therefore.
to suggest that these values for orthophosphate should be used as the
basis of water quality standards for the River Slaney. However, these
should be regarded as provisional conly as informaticn available is not
sufficient to assess ths extent to which these orthovhosvhate
concentrations would have to be exceeded before excessive weed and
algal growths occurred. Research on river eutrophication being

carried out by An Foras Forbartha should help to elucidate this
relationship.

89. The following standards are recommended for Orthophosphate
concentrations in the River Blackwater:

95 percsntile value of @.2 mg/l P. &

5
&9
58 percentile value of ©.1 mgA&wgg
&
Og? K
&
Other Parameters RN
KRR AAARARKFA KK O
X (\é\

&
78. It seemz unlikely that @ollution, other than the type represented
by the foregoing paramete&é %ill be of major importance in the River
Blackwater catchment. HowevVer, if it is considered necessary to set
specific standards at thi$ stage for substances such as heavy metal or
biocides these standar@éyshould be set with reference to the
information given in Appendix H. The values chosen should be regarded
as 95 percentiles in line with the above recommendations. One
possible rider to be added here is that the use of herbicides and
pesticides has, on one or two occasions, caused a serious fish-kill
and therefore, some monitoring should be carried out during operations
to detect potential problems and also oversee spraving operations to
ensure that this is being practised in a satisfactory manner.

71. In addition, it must be noted that, as the River Blackwater is a
designated water, several other parameters will also have to be
complied with in accordance with the Directive (E.E.C., 1978).
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Tabie 4.2 Details of the Catch of Salmon by single rod and line and

weight of Commercial Salmon Landings in the Lismore Fishery
District in the vears 1965-1979.

_______-__._-.-—-.-..._——._—--.-——-.—-—-—————..._—_._—-.._--_-——-.-——_—-.-....-..—

E]

t

! { Number Caught | Weight kg ! Weight kg !
: t (Rod and Line)!{Rod and Line) ! (Commercial) |
' ' ! 1,800 s : 1,000°s i
T :
! 1963 | 4,281 ) 17.94 ! 116.92 ;
| 1964 ! 5,888 : 20.52 : 107.43 :
! 1965 ! 4,124 : 14.54 ! 101.74 :
! 1966 | 1,171 ! 4.45 : 85.36 ;
! 1967 ! 1,233 ! 4.¢1 ' 76.30 ;
' 1968 | 856 ] 3.24 ! 59,92 )
{ 1969 ! 760 : 2.66 | & 124,66 :
! 1970 | 704 ; 2.58 & 151,31 :
i 1971 ! 784 : 2.56 . 4 119.43 :
' 1972 ! 991 : 3.550. % 1 168.32 :
{1973 ! 752 ! 2.38,5° | 116,53 !
' 1974 ! 1,092 : 3,83 | 116.70 !
) 1975 ! 1,218 : A : 173.34 :
! 1976 ! 691 L &0 ! 119.24 :
! 1877 | 721 D 8.092.24 : 125.43 :
! 1978 ! 473 LS 2,45 ! 114.62 :
I 1979 ! 869 < 3.13 : 61.23 :
! 1980 | 519 S 1.81 ! 88. 35 :
| 1981 ! 349 & 1.18 : 62.73 :
{1982 ! 508 1 1.71 ! 23.93 :
! 1983 ! 541 : 1.65 ! 61.62 )
| 1984 | 427 ! 1.47 : 43.49 '
! 1985 | 410 : 1.32 : 86.22 !
! 1988 | 472 : 1.79 ' 61.48 :
| 1987 | 492 ! 1.58 ! 38.64 :
T T T T T T T T T e e e e e e e e —————— - :
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TABLE 4.5 Estimated expenditure on salmon,
fishing by lceal and visiting in

{Munster) Catchment, 19789.

viaiting salmon anglers
local saimon anglers

Expenditure
Expenditure

Total spent
Expenditure
Expenditure
Total spent
Expenditure
Expenditure

Total spent

Total spent

T T L e e e ———— e — . e

all salmon anglers

visiting trout anglers
local trout anglers

all trout anglers

visiting coarse anglers
local coarse anglers

all coarse anglers

TABLE 4.6 The Munster

T e e e s o

Salmon

Sea-trout

Brown trout

Coarae fish

Eals

Shellfish (lobster

and crayfishk)

*Money spent to
develop angling

Total

Overall value of

Fisheries

._——_—..._q.._—.-_-.-—.-—-.._——...-.-__—.__—.__—__—-_-..__.

*Including bank clearance,
restocking, permits,

S

g%éckwater Flsheries.
Gross Outputs

alue (1879 data).
___________________ )

e L S

iR 202,311
79,403

——— .

IR 272,714

IR 128,885
70,483

IR 179,288

IR 1,908,900

72,403

trout and coarse
the River Blackwater

e

Total estimated current

Commercial Fisheriesg :

IR 296,966

143
Assume Nil.
Assume Nij,
IR 3,474

IR 14,857

Agssume Nil.
IR 315,448

1988 equivalent =

Page

.__-...._—-——.—-—.——-.—-—-_--—._—--..——-._———.————-——-———-—.——._._—

Angling 1

r
IR 272,714
358
IR 179,288
IR 1,875.303

Not important,

agsume nil.

Not applicabile

IR 44,800
IR 1,576,463

IR 1,891,993

licence fees and ghillies (for
4.31

IR 4,441,287

______ e e
conatruction of stiles,

fences, footbridges,
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APPENDIX A.
SOME ASPECTS OF THE MANAGEMENT OF WATER QUALITY

Intreduction

In recent decades, the increasing preasures on water resources arising
from the conflicting demands of activities such as water abstraction
and fisheries on the one hand and waste disposal on the other have
highlighted the need for management strategies based on secientific
methods of assessment and Prediction. 4 further stimulys to undertake
such measures is the recent angd growing awareness among the public at
large of the benefits of a clean environment, a development which is
recognised in the current Environmental Action Programme of the
Buropean Econonic Community

quality in rivers and other water bodies is not wholly a recent trend.
The deliberations of the Royal Commission on Sewage Disposal in

Q%ary, amount to the essentials
of a water quality management plan fo @%ivers in general ang its well
known effluent standard (20 mg/1 B@p§hnd 38 mg/l suspended solids) for
Sewage treatment plants is still dzed widely. This standard wag
related to a dilution minimum agisderived from cbservations on the
conditions to be expected in ra depending on their B.G.D. and
suspended golids centents. ,'such, the approach of the Commisszion
was essentially similar to ;the present preference for "water qQuality
objectives’ az a guide t\é&ﬁfluent standards (Young, 1978). The
incraaaing ‘on atream” g@hulti—purpose uses of rivers and the
Ereater expectation of gﬁbd water quality despite such increased
Prassures have, howavers presented problems to the responsible
agencies which cannotgﬁg handled adequately by the relatively simple,
albeit basically zqgﬁd. mechanisms suggested by the Roval Commission.
Since the 1950s, a more sophisticated approach to water quality
management hasg developed, particularly in the U.5. and in the U.E.
and this trend has accelerated so much in the environment-conscious
seventies that the Subject of water quality management has become
virtually a distinet scientific discipline. At the most advanced
level the techniques of systems analysis are used together with

water bedy under consideration. The beneficial uses {(to the
community) of a river or lake may include sport and commercial
fisheries, water abatraction for Potable or industrial purposes,
g€aneral amenity and recreation and agricultural uses such ae
irrigation and livestock watering. The controlled disposal of wagtes
arising from domestic, industrial or agricultural scurces may be
regarded as a further important use even though it is a potential
constraint on the foregoing usaes.

While it ig possible that Proper controls would permit the exercise
of all of these usas simultaneously in one stretch of river it is more
often the case in the heavily industrialised countries such as the
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U.K., Germany or the U.S. that certain sections of the watercourse
are designated for a particular use or uses. Such catergorisation
usually derives from the past history of pollution in the rasouree,
i.e. it recognises a de facto situation such as the absence of game
fish populaticns from certain reaches where large inputs of industrial
waste occur. However, categorisation on this basis does not preclude
a future change in designation by the regulatory agency to permit a
greater variety of uzes or for that matter a more restricted use,

Water Quality Criteria

To a large extent the beneficial uses of a water body are determined
by its quality. With the exception of waste disposal, the various
uses of water resources have particular requirements in this respect.
These requirements refer in most cases to the levels of impurities
introduced artificially, i.e. as a direet result of human activities
though in some cases, particularly for industrial and potable
purposes, there may be requirements in respect of the levels of
naturally occurring constituents. The particular requirements for
each use, in this context, are referred to<as Water Quality Criteria.
Warren (1871) has defined a water quality‘criterion as "~--any
definite limit of variation or alteratien of water quality expertly
judged, on the basizs of ascientific @éﬁ not to have scome specified,
usually adverse effect on the use he water by man or on organisms
inhabiting the water’. As such & r quality criteria indicate the
range of conditions in which adparticular use can be exercised whether
it be abstraction for potabl poses or the maintenance of a-viable
fishery. Most criteria haveé’been derived from observations made over
a large number of vears o§§ 0'i;er bodies subject to a variety of uses
and the affects of qualitg9 hanges, particularly those due to waste
discharges, on such uses® However, in recent years there has been a
realisation that such servations needed to be backed up by
experimental data, a @eed which is particularly true where toxic
substances such as heavy metals and synthetic organic chemicals are
concerned. The bulk of this experimental work has been concerned with
fish and other aquatic organisms; while this may be due to reasons of
practicability it is accepted that the tolerances of such organisms
give a good general guide to nther water uses (Price, 1978). This
arises from the intimate contact between fish and other agquatie
organisms and their water environment and the great sensitivity of
many of them to relatively small induced changes. There is a vast
literature dealing with the effects of specific toxic pollutants on
fish and aguatic invertebrates (Wilber, 1969; several authors, 1978)
and there is no sign of this sort of endeavour decreasing. An
important reason for continuing such research is the need to deétermine
long term and non-lethal effecta of such pollutants. Earlier
experimental work dealt mainly with the acute or lethal effects on
fish and criteria adopted from the results of such word had to be
based on somewhat arbitrary “safety’ factors (Eaton, 1973).
Experimental determination in the laboratory of the effects of
pollutants on aspects such as growth and reproduction present much
greater difficulties than do acute teats, but some success has been
obtained using artificial channels and other simulations of the
aquatic environment. It is clear that the continuing

availability of more detailed information on the effects of

specific pollutants will allow the parallel refinement of the

water guality criteria.

There are several sources for water quality criteria, perhaps the best
known being those published by federal and state environmental
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agencies in the U.§S. The Environmental Protection Agency (E.P.A.) has
published a comprehensive set of water quality criteria applicable %o
a wide range of uges (National Academy of Sciences - National Academy
of Engineering, 1872) and this source has been used widely as a guide
(Hart, 1877; Price and Pearson, 1979). & specific set of water

European Inland Fisheries Advisory Commission in a series of recent
publications (E.LIF.AC., 1884-77). The recommendations of the World
Health Organisation in regard to the compesition of drinking water are
also well known in this context (W.H.Q., 1877y,

While sourcas such as these are of sufficient general relevance to
Serve as a guideline in most situations, many countries are now
adopting criteria which take account of their specific circumstances
(Hart, 1877). The document recently isaued by the Department of the

receiving waters where water quality standards, derived from existing
criteria, have been set in order to proteet defined uses.
>

Water Quality Standards §®0

3
Once the uszes of a particular wag@iﬁgbdy have been defined and the
relevant watar quality criteriaék € been established, the brotection
of such uses is then provided@%g> by the introduction, by the
regulatory agency, of Water ality Standards. To refer again to
Warren (1871}, a water qual standard may be defined a8 ‘---any more
or leas permanent and widgé@@applicable rule authoritively
establishing for regulat&i@‘purposes the limit of sonme unnatural
alteration of water qué@§%y that is to be permitted or accepted as
being compatible with séme particular use or uses of water’ . Thug a
water quality standar %Las the status of s legal requirement in
contrasat to a waterdéﬁélity criterion which is Purely a scientific
assessment. Water(ﬁuality standards may be identical in their
requirements to the relevant criteria or they may be more stringent
depending on the scientific soundness of the latter. 1In certain casges
they may be leas stringent where for €conomic or politicai reagons, &
degree of interference with the beneficial use ls to be tolerated. In

the criteria applicable to these Several uses (e.g. dissolved oxygen
as applicable teo abatracted water). 1In contrast, if one of the
defined uzes were a game fishery it is likely that few criteria, other
than those applying to this particular use, would need to be
considered, because of the stringency of those apPlying to game fish

It has been suggezted that the term water quality standard be reserved
for those regulations which are applicable on s wide geographical
basis and that more local regulations in regard to receiving water
quality be referred to ag ‘requirements’ or "objectives- {(Warren,
1971). An example of the former type is the series of directives and
decisions on water uses issued by the Council of the European
Communities in recant years (Council of the European Communities,
19758, 1976, 1978 and 1879). These documents have a legal status in
all member countries and lay down the standards to be adhered %o in
regpect of the quality of water for fisheries, shellfisheries,
abstractions for Potable purposes and bathing. Further directives are
being drafted to deal with the water quality of water for fisheries,
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shellfisheries, abstractions for potable purposes, certain industrial
undertakings and for freshwater flora and fauna. Tn additien to a
mandatory value for each parameter listed in these directives ("1
values) more stringent guidelines ('G° values) are given which
represent a desirable condition. Any member country may choose to set
standards which are more stringent than either of these. Except for
the effects of unusual circumstances, e.g. floods, standards less
stringent than the "I’ values cannot be adopted. The member countries
are also required tc moniteor the waters designated under =ach
directive and to copmunicate the resulting data to the Commission of
the E.E.C., whera regquested. It is interesting to note that, in
addition to the community, these directives alsoc have the declared aim
of elimipating any imbalance in trade competition which might arise
from the use of different standards in member countries,

There are very few ezamples of such general water quality standards to
be found =lsewhere in the world, except perhaps in the U0.S. which has
standards for interstate transfer water and drinking water {(Wells,
1878). At a more local level the reorganised water authorities in the
U.E., in embarking on comprehensive water quality management plans in
recent years, have set ‘water gquality objec#ives” for particular
stratches, these being based on the recomaendations of the National
Water Council in regard to criteria for different uses (Young, 1979;
Montgomery, 1979) or on criteria dp Jup by the water authority from
its own considerations (Price and Pesrson, 1979). A similar approach
is used in France (Lefrou, 1977) @ h Ireland, the setting of

standards for water uses is anticiPated in the recent Local Government
(Water Pollution) Act, 1977. é§§9
§)

N
PN
Assimilative Capacity anngﬁfluent,Standards
S\

3

When the appropriate wqgér standards have been selected, one may
proceed to the final @ﬁép in the process of controlling water quality,
viz. the drawing up of effluent standards. This is an extremely
complex issue since it embraces several factors which are difficult %o
define precisely and must take intc account also economic and,
perhapas, sociological considerations. The primary aim of effluent
standards is to regulate waste discharges so that the water quality
standards set for the particular receiving water are not contravened.
Although there have been proposals in recent years to control waste
discharges by a system of uniform emission standards, at leaat for
certain pollutants {see below), it is now generally accepted that the
most pragmatic approach is to take into account the assimilative

capacity of the receiving water when setting limits for the quantities
and diacharge rates of wastes.

This capacity is a measure of those quantities of waste which, when
added to the receiving water under a particular set of circumstances,
do not lead to any deviations from the designated water quality
standards. The chief factor concerned in assimilation capacity is the
dilution afforded to the waste by the receiving water (particularly if
conditions upstream of the discharge are good). This dilution
capacity will vary quite considerably over a vear and it has become
the practice to determine offluent standards on the baesis of the
dilution afforded under relatively low flow conditions, usually the 95
percentile value. In some cases, where adequate storage capacity is
available, it is possible to regulate the rate of discharsge so that
the input of waste can be increased at higher river flows thereby
making use of tha greater dilution capacity available under such
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which allow reasonable prediction of the behaviour of waste,
rarticularly in estuarine situations. (Gallagher and Hebks, 1978).

Dilution is the only factor to be considered when assessing the
assimilative capacity for conservative waste substances such as
chloride or fluoride. Pollutants of this nature go into solution in
the receiving water and behave like other natural solutes such as

more complex where the pollutants are likely to react chemically in
the receiving water =.&. the precipitation of sonme heavy metals in
hard waters or the affect of pH on the formation of toxic forms of
ammonia and cyanide. Of particular importance in this respect are the
biochemical reactions in receiving waters which lead to the oxidation
of the organic matter in waste discharges and to the release of plant
nutrients such as Phosphates and nitrates. These self purification
processes, which characterise pollution organic biocdegradable
wastes, have both beneficial and adverse effect on receiving waters,
The oxidation of the organic matter ;gﬁ%letes the process of waste
elimination which commences in thest¥Batment plant but this can lead
to serious deoxygenation of the ;%éiving water if the input of wagte
is not controlled properly. Iq§§? ition to dilution, the reaeration
capacity of the river or stre éﬁill have a major influence on the
degree of deoxygenation whiq@céccurs. Where this capacity is
relatively high, e.g. in gﬁg&low, fast flowing streams, large
concentrations of biodegradgble waste may result in little
deoxygenation whereas iﬁoéhe poorly reaerating conditions of deep and
slow flowing rivers, the“same concentrations could result in complete
anoxia. Further comBp ating factors are the respiration and
Photosynthesis of alghe and aquatic weeds which can lead to wide

normal values. In soms cases, the deoxygenating effectsz of the B.0.D.
of wastes carried in the water and of the respiration of plants and
algae may be furthar added to by the uptake by microorganisms in
organic sludges deposzited on the substratum under low flow conditions,

organically polluted rivers and the prediction of the effects of
particular waste inputs is made very difficult. The well known
equationa of Streeter and FPhilps (1925) developed several decades ago
for the Chio River in the U.S8. allow reascnable predictions of
dissolved oxygen deficits to be expected below waste discharges.
However, since thesgs take into account only the procegses in the water
column (B.0.D. and rsaeration) they have proved invalid for smaller
rivers and streams where the influence on the dissolved oxygen regime.

even greater importance than that of the B.0.D. and reaeration
(Ministry of Technology, 1962; Owens and Edwards, 1963}. More complex
mathematical models have been developed in recent yvears to accommodate
the situation in small revers and streams and have been used in some
rivers in the U.K. (Owens et al, 1978). However, most of these
models require soms accass to a computer facility and algo they
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nacessitate the measurement of a number of biolozical and chemical
variables in the receiving water. Such measurements present
difficulties for non-specialist laboratories, though solution of the
model equations can be attempted using the values reported for similar

situations elsewhers. Subsequent comparison of the observed and
predicted behaviour of the parameters being studied may then indicate
the correct values to be used for these variables. More generalised

relationships have been daveleoped in the U.S. and U.K. for the
prediction of reasration capacity from hydraulic characteristics such
as stream velocity and mean depth {Churchill et al, 1964; Owens et al,
1964). The prediction of the effects of organic pollutants in lakes,
particularly the development of eutrophication, has also received much
attention in recent years and has given rise to a variety of modelling
approaches both simple and complex (Vollenweider, 1976; Tavp, 1978).
Most of theame are related to the control of nutrient inputs,
particularly that of phosphorus.

A more simplified approach to the prediction of the assimilative
capacity in the rcase of organlc pollutants is to refer to the B.0O.D.
concentration specified in the quality standards for the particular
stretch. This value, in combination w1th &e flow specified for the
purpoge of setting effluent standards, give an estimate of the
total B.O.D. lcad which can be accommo d by the river stretch. It
is then a relatively simple matter ss balance calculation to
divide this betwesn the different ga e sources. BSuch an appreoach may
well underestimate the capacity river to agsimilate waste loads
and it takes no account of tha<§&@%ab1e effects of nutrients.

However, the B.O.D. values t al of clean waters are known from an
extensive series of observagions on river conditions and it is.
unlikely that serious mis k& would be made by using them to
calculate the assimilativ <éapacity as described above. This is
particularly so if the wastes to be catered for are subjected to
secondary treatment anq§ﬁo not contain large amounts of particulate
organic matter. Ther °1a the further consideration that even though
large increases in B, concentrations may cause little
deoxygenation in rlvers with rapid reaeration rate, they would greatly
enhance the growth of saprobic organisms such as the slime bacteria
(“sewage fungus’). Such growths interfere with many of the uses of a
river and may cause secondary deoxygenation when decayving in
backwaters and slow flowing reaches.

The apportionment of the waste assimilation capvacity of a river reach
must take into account not only the present discharges but also allow
for future developments. These developments may be known relatively
accurately in terms of planning at a regional level and an order of
magnitude eatimate of the future waste loads may be a fairly arbitrary
matter. This uncertainty may be compensated for by the fact that it
is always open to the regulating agency to modify effluent standards
a8 the need arises so as to allow further discharges to be made in
future. However, it is clearly inadvisable that the total
assimilative capacity should be allotted to existing discharges when a
water quality management plan is formulated in the manner discussed
above.

Another consideration in setting effluent standards is the need to
protect downstream uses. This may entail setting standards for the
upstream reach which are more stringent than those actually required
by the designated uses at that point so that only a part of the
assimilative capacity is used. Where there are a number of towns
along a reach of river, each abstracting water and discharging wastes,
the management of water quality may be a complex matter reguiring the
use of relativily sophisticated modelling techniques (Warn, 1978).
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The mechanism of waste discharge may be a further consideration in
setting effluent standards. The receiving water standards apply at
the edge of the ‘mixing zone’ i.e. the point at which waste ang
receiving water are uniformly mixed. It may be necessary to control
the effluent composition so that conditions in the mixing scne itself
are not offensive to observers or toxic to aquatic life. The length
of the mixing zone may be attenuated by discharging effluent through
an efficient diffusing system or it may be possible to "stream” waste
along cone side of the river channel, leaving a clean rassage for fish.
The efficisncy of the mixing process in a particular stretch of river
may be aassessed from sampling. However, techniques have been
developed which allew Predictions toe be made of the characteristics of
the mixing process, based on hydraulic factors (Sanders et al, 197T7).

The determination of =ffluent standards on the basis of waste
asgimilation capacity, where the latter is, in turn, based on the
designated receiving water standards or objectives, has received wide
acceptance in racent years both for its pragmatism and flexibility.
Nentheless, proposals have been made in the same period for a asystem
of uniform discharge standards, at least for certain types of
effluents. The original Roval Commissio standards or objectives for
rivers affording a certain level of di%@ ion.
&
In the U.8. a comprehensive contn§ﬁé§ystem for domestic, industrial
and agricultural effluents Was p @sed under the Federal Water
Pollution Control Act Amendmengg\§$~1972 (Environmental Protection
Agency, 1876). The main requﬁﬁgﬁent of this legislation is a phased
degree of reduction of efflqé%@ produced by different types of
industry and other waste q§ﬁ§%es in line with improving waste
treatment technology. Thesg improvements are monitored by the
Environmental Protectioﬁpéﬁency which issues effluent limitation
guidelines; these gui%gf;nes are the basis for discharge permits.
A
&
Two main goals wered%stabliahed by the 1972 Act viz. the attainment
by industries diacharging to navigable water of “the best technology
economically achievable’ and the complete elimination of industrial
effluents by 1285. Not surbrisingly these proposals, which change the
emphasis from the control of receiving water quality to that of
effluents arising from different types of industry, have caused much
difficulty and soms confusion in practice {(Lettenmaier and Burges,
1975). The National Water Commiszion has urged the dropping of the

1885 nil discharge goal and the Act has been critisized, generally, on
e@conomic grounds (Whipple, 1976).

In the European Economic Community, a recent Council Directive
(Council of the Eurcpean Communities, 1978b) has favoured the use of
uniform emission standards for the reduction or elimination of the
discharge of certain dangeroua substances to the aquatic environment.
These are distinguished in two categories; List 1 (the "black’ list}
includes substances of known toxicity some of which may be persistent
in the environment and undergo bicaccumulation, while List 1]l (the
‘grey’ list) are subatances which have a more confined effect than
those on List 1 or on which full information in respect of their
polluting potential is not yet available. The Directive regquires
member states to lay down uniform emission standards for the types of
pollutant specified in List 1, basing these standards on limits
decided by the Council. Such limits may stipulate maximum
concentrations of & particular pollutant to be allowed in an effluent
and also the total amount of such pollutant which may be disposed of
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from some specified unit of the industrial operation, e.g2. per unit
of raw material processed. Heowever, there is an allowance for a more
flaexible approach where the member state can show compliance with
water quality objectives which will be stipulated for each of the
pellutants, by the Council. The Directive specifies the latter
approach for the control of List 1) substances.

The initial drafts of this directive led to many objections,
particularly from U.K. industries (Biggs, 1379), and the provision
for the contrel of List 1 substances by means of water quality
objectives was introduced at a later stage to meet such objections.
However, it is clear from of uniform limits for the List 1 substances

even though these may be less stringent in some cases than those
derived from water guality objectives.

There may well be a case for the enforcement of uniform emission
standards for certain types of pollutants, particularly those which
are of high toxicity and which have a tendency to persist in the
environment. This case is strengthened by the uncertainty which
exists in regard to the long term effects of very small increases in
the concentrations of these pollutants in environment. As
mentioned above, research on this aspect toxicity has intensified
in recent years and it is not unlikely that this will show that for
some substances at least the best agpiﬁ%ch will be to reduce the
amount disposed of to the environmgggpto the lowest technically
possible if not to zero. Honevegfé r other waste substances,
particularly those of an organi@éﬁiodegradable nature, it is clear
that the regulation of the ama s discharged in line with the
assimilative capacity of thefréteiving water is the most practical
approach and one which allgwg the greatest flexibility both from a
regulatory and and econom18§point of view,
N
&

&
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Appendix B. Estimated area (hectares) under cereal crops in dounties
Cork, Kerry and Waterford, 1976. (Courtesy, Central
Statistics Office).

&.
L
County Wheat Oats g&éiting Other | Potatoes
Q @\ Barley Barley
G
LS -
Cork 3,966 | 4,735 4,452 49,373 4,492
$®
KO
Rerry 1285 1,205 486 3,602 | 2,024
e _
5\0
o
Waterford K781 2,469 364 9,470 | - 809
«Q .
QO
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APPENDIX D. Numbers of cattle, sheep, pigs, horses, ponies'and poultry ;
in Counties Cork, Kerry a_md Waterford in June, 1977 .
(Courtesy, C.5.0.).

(Figures are rounded off to the nearest hundred).

R i
\Q‘(/
&
Horses &q‘ N Poultry : .
Co c O A :
unty attle Sheep Figs and keys | Geese IDucks Fowl Poultry
Po:%é
NN Drdinary | Total
{\
AN ;
, SN j
_ SN f
Cork 956,100 | 177,200 26%@‘)00 9,000 { 38,800 | 4,600 [6,300] 722,500 | 772,200 !
| 8 %
Kerry 363,100 27o,oqg9 31,400} 4,400 | 13,600 | 2,600 14,600 162,700 | 183,600 !
| é
Waterford | 239,200 67,700 | 43,000| 3,400} 8,200{ 600 | 900 559,400.| 569,000
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Appendix E, E.P.A. Recommended Criteria for Recreational and
-Bathing wWaters.

{From: wWater Quality Criteria. 1972).

1) General Recommendations for all Recreational Waters.

a) Aesthetic Considerations - Waters should be free of the following
substances attributable to waste discharges. )
Material that will settle to form objectionable deposits.
Floating debris, ©il, scums and other ﬁmtter.
Substances producing objectionabile ddour, colour, turbldity or taste.

Substances and conditions in concentrations or intensities which
lead to the production of undegirable aquatic life.

b) Chemical Concentrations.

Waters that contain chemicals in coffentrations toxic to man if
ingested in small amounts should£§ét be used for recreation.
3

Waters that contain chemicqﬁgiﬁﬁ concentrations which cause
irritation to skin or mnqgﬁgﬁ%embranes should not be used for
recreation. : '<§95§

. QLK i
c) Microbiological Cong§§§§atinns b

None recommended‘¢§§éhe absence of reliable data. Waters subject _
to gross micrab§§§$gical polluticn will be so affected by other I
foreign substan\ as to be aesthically unacceptable, :

S .

éa(\\ _

§ : -
2) Special Requiréments for Bathing Waters. . ' |J

Microbiclogical : No recomnendation because of the absence of ,
: reliable data. I

Temperature : Thermal characteristics should not cause any
appreciable change in the deep body temperature. rj
: . !
PH : 6.5 - B.3 preferable; 5-9 tolerable in poorly

buffered waters.

Clarity : Should be such as to allow the detection of
submerged objects and hazards.
1]
Chemical - Water should be non-toxic and non-irritating ;

to skin and mucous membranes,

Hater Quality Considerations for Specialized Recreation.

Boating As for Aesthetic Considerations under {1} above.

Aquatic Life and Wildlife : As for Fisheries (see Appendix). ET

;
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Appendix P.

Eurcpean Community,

1975, 76/160/CEC).

Quality Requirements for Bathing Waters in the
{Council Directive of 8 December

Parameter

Guideline Linit (G)

Mandatory Limitltli

Total Coliforms, nos/100ml

500 10,000
Faecal Coliforms, nos/100ml 100 2,000
Faecal Streptococci, nos/100 ml 100 -
Salmonella, nos/100ml - zero
Enteroviruses, PFU/10 litres - & zero
) . -y
§0‘
PH é§ié§"' 6-9
£ O
L
Colour §§éﬁ? _ No abnormal change
. Q§5®§ in colour.
el
Mineral Oils, mg/l1 <$é§§9 No visible film on
' N\ -
EC _ water surface and
: Qéﬁ (<0.3 - see Note 1) | =" . .
9)
X

Methylene Blue Reactggg
Substances, mg/l lﬁﬁiylsulphata

(<0.3 - see Note 1)

No lasting foam

Phenols, mg/l C6350H

{<0.005 -see Note 1)

No specific odour

{0,5 -~ see Note 1)

Transparency, m 2 1l
Dissclved Oxygen % sat, 80-120 -
Tarry residues and floating

debris Absent -

Notes: -

1) Concentrations to be checked when an inspection in the bathing
area shows that the substance may be present or that the quality
of the water has deteriorated.

2) The following parameters are considered relevant in this context

but limits have not been defined:

(these two where eutrophication is suspected);
(parathien, HCH, dieidrin), heavy metals (As, Cd, Cr(vI), Pb, Hyg) ,
Cyanides, Nitrates, Fhosphates.
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YOLUME 5
WNater Qual ity

in the
Blackwater Catchment.

INTRODUCT ION

An account is given of the Water Quality of the main channel,
tributaries and part of the estuary of the River Blackwater
based on information arising from surveys carried out by

A.F.F. and the Environmental Department of the Cork Co.Council.

These Surveys measured both physico-chemical and biolegicsal
characteristics at some 138 stations in the river reaches of

the catchment and at some 5 statiocns in the freshwater section
of the estuarvy.

Map 5.1 (facing) shows the Rivers in the Blackwater Catchment., A
listing of same is given in Table %.1.

Physico-Chemical Data Sources &$9

&9
NG
SO0\
In &ll, 3& rivers are listed as§ﬁ@§ing been sampled., The
earliest data available is frqﬁé@?&b when Mr.Paul Toner
E.S5c. and Ms.Clodagh 0'Connell” B.85c. carried out surveys at
some selected pocints for t5$$ isheries Department of the
Department of Agriculturgé%ﬁﬂ Fisheries.

S

The earliest date in whg@ data is availabrle from A.F.F. ig 1971
when they carried nut\§Urveys at a number of sections in the
catchment. &
' ) c®
A.F.F. were mainly responsible for water quality monitoring in the
catchment up to 1981,

In 1?81 Cork Co Council started a programme of river sampling with

a series of sampling in the months of August and September of that
year.

Currently Cork Co Council officials monitor the Catchment within

Cork Eounty and the Regional laboratory in Kilkenny monitors the
Waterford end of the catchment.

A.F.F. sample the Blackwater at Killavullen Bridge on a monthly
basis in compliance with E.E.C. regulations.

Map 5.2 below shows the location of the various sampling
stations in the River Blackwater catchment,.

Table 5.2 below lists the sampling stations in the Catchment.

Page 5.1
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RIVER
CODE

18009
18925
182136
18007
182028
18009
13019
18812
18413
18214
18415
18029
18024
18@25
18026
18@27
1828
18930
18@3%
18048
18945
18250
18055
18059
18260
18165

i8@7¢ -

1875
18080
18981
18283
18¢84
18085
18092
18891
18093
18285

TABLE 5.1

RIVER
RAME

Blackwater
Owentaraglin
Brogeen
Bampart Strea
Owenkeale
Daluea

Allow

Awbeg Minor

LIST OF RIVERS IN
BLACKWATER CATCHMENT

m

Ballyclough River

"Ballyclough
Spa Stream
Awbeg

Sheep
Funshion

Stream”

&

S
\QQ/

Gradoge é§;§

Blue 5t

Douglaﬁ%}

Arag Qg\had

Q&&n%afalna

1sh
\9 Lickey

Awnaskirtaun
Finnow
Owenbaun
Alen
Dubthglacha

raglin)

Culizavaw Streanm

C.5.E.T. Effluent Stream.

Lyre Stream

Athnaleenta Stream

Clyds
Brids
Fleek (Bride}

Douglas {Bride)

Glendine

Page 5.2
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STATION
CODRE

18DPR005
182322138
18022219
18220026
18@22AZA
18202230
18023034
18022042
18@22250
18028355
18200360
132P2TH
18000088
180@D095
1802210@
18@221182
1530290120
192883132
18230138
18922@144
18002145
18282158
190@B15A
18023160
18000178
1828217A
18022188
180920185
1800@189

18230208,

18020218
18Q0QZ29
18QAA225
180@0227
18003220
1822@237
18020235
1802@237
1820@240
18220252
180920269
18000276
18222282
13000298
18023300
180058112
18205018
18905028
18026005
18907422
18299618
18009919
18009920
18229830
18212234

TABLE 5.2

o

SAMPLING
STATION

Doctore Hill Bridge

18t bridge d/s Ballydesmond
Liisheen Bridge

Nohoval Bridae

Rathmore 5.5, Effluent
Duncannon Bridae

Fry-Cadbury Effluent

n/e Awnaskirtaun confl.

d/e Awnaskirtaun confl.

2 &km d/e Awnagkirtaun confl,.
Shamrock Bridge

Charleg Bridze

Keale Bridae

Golthuret Bridee
Ballymaguirke Bridge
Dromoummer A/G Statlon
Roekeen Bridage

Lombardstown Brildge

5Zm w/8 C.5.E.T diecharge o
Longfislds Brildge
C.5.E.T. Hallow
Mallow Railway Viad
Eff1luent Trom Bally
Mallow Brldae
1.5km d/e Mallo
Effluent from
Ballvmagoova°Q$

1.% km u/s Killavullen Br.

KillavullensB
B&llvhooég%?
le

Cregg Ca

250m u/e Fermoy Bridge

399m d/8 Fermoy Bridge

9i5m d/8 Fermoy Bridge

Sewer 5@m d/8 Br. Nth.Bank
1.5km /8 Fermoy Bridge

d/8 Funcheon u/s Aragin confl.
Careyeville Welr

3km d/8 Funehion confl.(Kilmur
Ballyduff Bridage

Liemore Bridae

2km d/8 Liemore

Cappoqauin Bridgs

1ikm 4/8 Cappoguin

Dromana Ferry

Kigkeam Bridgs

Cullen Bridas

Ahane Bridge (u/s8 confl.BW)
Brogeen Bridge

Liscongill
Long 8 Br.
Anne 8 Bridge

Allen’s Bridge

/e confl., Allow in Kanturk
Bridge east of Rowels creamery

\gh Coop

ow S.T.HW.

(/8 confl.Dalua)

Page 5.3

GRID
REFERENCE

R1444266
R154009
W159974
W172842
W174934
W179931
wigzozs
W185930
W19@928
W195831
W220934
W247942
W293935
W328954
W381988
W391998
W442887

@5@463969
& W514978

W516875
WB27974
W549979
W555881
W560980
W57998@
W57998¢
W583990

WE48981
W728986
W778983
W811984

Wa2p98se
W812985
W824994
R8412@5
W848987
W8T75994
We65991
X@45988
X@65988
XP9799%
X@97989
X293826
R221235
W222958
W223945

R341646
R297@48
R309069
R337€43
R381231

LIST OF SAMPLING STATIONS
IN BLACRWATER CATCHMERT

P —————— el ]

at



STATION
CODE

18212268
18212012
13319220
19212332
18419248
19918945
18219948
13912940
18010040
18312058
189212060
182129018
13013210
182130212
187414231
18815639
180203113
18020229
18229925
181020830
18020840
18220057

- 18029060

18220078
18022280
181820029¢
18020100
18022119

1802091290 -

18020130
18024210
182250825
18025218
18225215
18@22521A
18925@1B
18025020
18025230
13925049
189250512
183025268
18@22507@
180252808
18925@80
18@2519¢
186525118
18026218
18226815
18026020
18227038
180299018
18030210
18232020
180300312
18030040

TABLE 5.2

- e

SAMPLING
STATION

LIST OF SAMPLING STATIONS
IN BLACKWATER CATCHMENT

—— i — T ———— e ik

Ballinaguilla Bridge

Raheen Bridge
Allow Bridge (nr. Freemount)
John s Bridgs

Kanturk w/s confl.Dalus

un/e Kanturk 5.5. outfsll

Rere of Creamery
Kanturk 5.5. effluent

Kanturk Cresmery T.W.effluent

(1.5km d/8 Kanturk}
Leaders Bridge (u/s confl.EW)

Kippagh Bridze

Ballyclough

Riverview

( d/8 village )

Bridee d/8 Longueville
d/e Ballyelough Co-op

Bridge Street (Mallow Touwn)
Bridge due E of Ballynoran
Farran Bridae

{ E.1limb }

Scart Br.( E.Limb )

Bridze SE of Sunfort (W.
Annagh Brldge
3¢art Bridge ( W.Limb(
Bridge just N of Bugﬁgéant

{ W.1lim

Buttevint Bridge,é&\Q

1.5km 4/8 Bultte
Bridae N of Cahigﬁ e House

%

oS

Doneraile Bridge
Ballynamona Bridge

Bridge NW ofSBallywalter Hee.

Kilonmmer Bridge

Ahaphuca Bridge

Ballsghderg Bridae
Ballyarthur Bridge

d/e Gradoge u/g decharge plpes
Mitchelstown S.T.W.Outfall
Mitchelstown Co-op T.W.outfall

3.5km d/e confl.Gradoge

Kilee Bridge

Marsehaletown Brldae
Glenaviddig Bridae
Bridge E of Scart

Carrigdownane,br.NE of x-rds

Glanweorth Bridge
Ballynahow Bridge

Downing Bridge
Bridge u/8 confl.Blackuater

Kilehanny Bridge
u/e confl. Blue Stream
5§@m u/8 confl.Funshion

Blue Stream
Ballyderown

Bridge in Araglin

Bridge at Araglin Cottade
Bridge W of Enockatrasnane
Araglin Brldae

Page 5.4

Q
<

tOBridge

GRID
REFERENCE

R364155
R382139
R394387
R381@32
R3B4BZ5
R382029
R3B4W24
R384024
R383@07
W38499@
W449996
R4951220
W5@6981
W554985
WQgﬁQBl

&

N

Q
&8 R522152
)} RA61137

R621151
R541297
R545095

R599977
R656076

R738168
R8E8148
RBB6142

R795137
R795137
R792133
R779125
R748118
R724118
R720094
R7T37@67
R757239
R791030
RB220220
RB350@05
R824129
R804131
R7T968137
R8@7132

RB47023

RY26060

RB74027
R849917
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STATION
CODE

18030050
18232262
18235019
189235620
18@4P212
1318400212
18045619
18245021
18@45034
18245040
18045050
18252214
18852020
18450239
18@55@2112
18@550210
18059219
18058038
18069010
16265010
18@701219
18075019
18080019
18081248
18983036
18284930
18985220
18085030
13985849
189092810
18290021
1805€332
18@90040
18299945
18292950
18Q99@355
1312903613
18080079
18992080
18099082
18082192
1892919058
182923838
180959108

TABLE 5.2

———

SAMPLING
STATION

LIST OF SAMPLING STATIONS
IN BLACKWATER CATCHMENT

Br.on T3@ (Znd.w/s confl.BW)
18t bridge w/e confl. B.water
Carrignagower Bridge
Ballyvin Bridge
Bealliokey Bridge
Little Bridge
Ballinamalt Bridge

1.5km n/8 Milletreet W of Wood
Modellligo Br. Z2km d/8 Millstre

Whitechureh Bridge
KEilmolseh Bridae
Goleh Bridze
Bridge near Cooclroe
Bridge 2km NW of Aglish
Glenlickey
Lickey Bridage (é
n/e Cresmery discharae pq¥it
u/e confl. Blackwater ) &
w/e confl.Blackwate

Bridge nr Driehan

Bridage E
Bridge E

of Rathed
Bante

od”

5\0\
qgggg%le
P ¥illage

&

Br. &t Lombangggﬁﬁn(u/s confl)

u/e confl. wi
d/e bridge

th Blackwater
r Creamery

Bridge south of Athnaleenta
ordans Bridge

190m u/s
d/e Jo

ydans Bridge

Bridge d/s UDC W.S.intake

Bridge S of Glanremgh Bridge
Bridge 8 of Rathcormack
Bride Bridre(SS8W Castlelyons)
1.5km d/e Bride Bridge
Bealacoon Ford
Aghern Bridge
Conns Bridge
Mogeely Bridge
Tallowbridge
Janeville qQuay
Bridge v/ confl,Blackwater
Bridege w/e confl.Bride (L188)
u/e confl. Bride
Brownsg Crose Roads

Page 5.5

. Bride Bridge(NNE of Glenville)

GRID
REFERERCE

RB5@1206
Wa845025

W167933
W174935

W334949

W542956

W812948

WB95928

W956942

W998944

Wa18907
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Fhysice Chemical Survey Parameters.

Some of the paramgters describe the general nature of the river
water {Table 5.3.00l A) whilst others are a meazure 0f Water
Guality (Table 2.3 Col EY and serve to indicate the presence =nd
degree of pollution in the water fTrom organic point ssurces such
as sewage, milk processing. stc.

TABLE S.3 DRifferent tvpes of Parametsrs used.

Calumn A Column B
pH BOD
Colour 8]4)
Conductivity FO4
Alkalinity NHE
Hardress NQZ2
NO3F
s
Bioleogical Data N

S
Sy
S\
A.F.F. have done a number of surgéyg at selected points in the
catchment. These are updatedbqﬁég‘continuing basi®. They are

normally carried cut in Si.xrmfn%iﬁ‘\$ en water gquality is most at risk.
S

&
N
S
Biological Parameters 4§6
R ST —— o ""'QOQ

Biolegical assesmentes of water quality are based on the examination
of henthic — macroinvertabrate fauna at points in the vicinity of
the physico-chemical sampling =ztations,

The Water (uality () at each point examined is noted with

reference to an arbitrary five point scale as detailed below
in Table 3.4.

TABLE Y.4 Value of "G" (Buality) Ratings.
"O"value of Sample Water Quality FRating

a5 Goad

Q4 Fair

Q3 Doubtful

a2 Foar

a1 . Bad

Page 3.7

EPA Export 26-07-2013:01:01:08



Table 5.5 below shows the Classification scheme derived from the
abave five point scale.

TABLE 5.5 Biological Classification Scheme
Degree of Pollution Quality Conditiocn Alternative
Folluticn Category Ratings Q. Ratings
No Pollution A 4 - § Satisfactory {Good) 5,4-5,4
Claan Waters
Eutrophic or B 3 - 4 Borderline (Fair) 3-4
enriched waters
Moderate c 3 Unsatisfactory (Doubtful) 3,2-3
Pollution
Heavy D 2 -3 Unsatisfactory (Foor) 2,1-2
Pollution
Very Heavy or E 1 -2 Unsatisfactory {Bad} 1
Gross Pollution &
&
&

S
O
The suffix "0" is sometimes used (Qﬁgﬁ. 2/ or 1/0 Yin conjunction
with the @ values in cases where erference by toxic polluticn
is suspected. R
N
N
This may be caused by pollutf%ﬁ‘from heavy metals, pesticides or
poisons - the degree of pollytion being denoted by the prefixes.
. . \

&

&

Macrophyte Surveys

et el e e ——

These are based on surveying the types of plants on the river
bed and their percentage presence and cover.

A Macrophyte survey of 6 River sections in the Catchment was
carried out in the summer of 1985.

A macrophyte and bacteriological survey was carried out on the
Funshion and Gradogue in the Summer of 1886.
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QUALITY RATINGS (Q)

BLACENATER

o= el B )
]
]
" (¥
L o L
:ﬂ L I ]
1

e R Em . Emam R EREr e e ek MR AR e e SN ER WM e MR R NN AN el e e e e

1

- ) [
— e —— 2

— -

o BTy

'
— 1
-y - L :

- —————

P ——— R e T L R

-

——— -

o~ vy e e

:

T et e
SES !

I o2 - o - o

£ TR M R e R e

b e :
1 b QQ A\ :
' @ '
: ___..__......_éa.o e e e e e m e e G es - ————
L} .

1 NS > s - P
e Y W L2\ [ - Y . ) (¥~ ] [T W - [ L | L] 1
: z& [ - - e o 1

]

- R

1 v N

1 [~ 1 ] [ B ]
::

Y. \ S
]

N

[

1 oy -

I
-l-‘-—-—---——----
L]

:

1 3 CX3 P Ol s R
¥ D Ch e T D D
PR R O O O o
[ B - N B L
T el e N
1 Whw= v oo oyl e
: o) A S IAE NG O e
]

]

[

]

) -

t =

# L3

] -

* = .
] b -4 -y
[] - L]
] [ =
] ] =3
] T -y <2
] = m -

] R -] up =
1 Rt ~ 2
] e 62 @ 4 e o
I e 0N WU Ke P
' —_— T T EER A
] oy - - -y
] wet G5 e B X
] = ween e S
] b kb O ™ m =
1 2 0 D e O -
1 N e S O =

1 M i aE B
] B S ) e O B e,
I M v JmEao =
E

]

:

] ul oo TR O R R
LRSS S
1 oammg

[ — ] Egg
P O =
+ 0D O an S T wE
b B wwk el oyt oyl weed el
]
-

-l T A e TR AW

i
1w D

'
]

CF) v e D) WD TR OO0 OR) = O W) WS Oy v B R D v 4O e )
o @V3 VD WP AT W) OO 4 OO 4D P f= e a3 40 00 o o o a0
oy €1 ) OF3 CFa OFs OF OF% O3 OFh O 93 CTR OF O T O OFF O £ )
s M e O3 OO et e W S G0 B O WO RO BB OO e
CFF O O e CFp OM O5 £ WA KL s OW) MR WS OO T £F3 MR i Bwe
— ey Ol €M M £TD £V YD WP WP W) WO MET A WS AR LY D B e
DR SN THE CEE CEE THE CBE DR IR DN R IEE INE L O Dt OEE O TR O
1

= t

-3 ¥

- 3 H

— ]
e S ]
e = - '

o [T-] j-"] ]

M L] = h-d 1
o l—) = - O ol ]
L~ ] L= L. o oy -~ [l
= o] v, = a3 -y 1
- Al o o IF <3 e b} []
€ s - g L] e =] o 1
g -y - 0 - oy an 1
= e a B+ oy ] f=  m e - D 1
=, | e T ] R "D =) =] - amny 1
M M ous @ - £D @ £ - o - ke b 1
- = T3 uo wy D e, Tl [ m Ol @~ _ 1
st O e S D A =] O O A I O WD & e L ]
v ] B e 0D ED e ] O et ey ] W e~ ] D e—t )
ol = ks ™0 vt By by O 09 D e Uy et & o @ - |
o3 - - - - - N ) Bt B 3 s et &3 )
e ek A W o W 2] et e SN R E) e, R O @
ars O oeR 0B m E g9 & = = om = QD
= 20 S E S O Lo IR O DR [ L]
- & — 0 ] e €3 D e O D O R e T O B )
o R ey e kel ey M o e T e et v ey il e v e B0 )
03 L O A N e et O GF KN D Dl et Ak = WD e =t e O
e R - - I - - - - . B - B ]
O G ED el B AR ) O D e D MO PR D e K el S LD
b

¥

]

]

R TR R MR S R OO N e MR W0 Ul w3 OO B SR G G B )
WD LS OO D aE €FR TR v O 3 WH WM W00 MY GO D O OFF B e |
SEEEEESSSEsssEssssesE |
[~ ] L]

[ ] ]

ah A s D 0D S0 00 0D 60 OO O 45 O G5 o5 oD a0 O3 o o |
R R R i B e I I I I e B B B B B s o T
L]
U g g i e

Page 5.11

EPA Export 26-07-2013:01:01:08



SLACKNATER {contd.)

-

73

|

11971 1 BN

sgrid

snaee

i stode

2388 v/s Feraoy Bridge
3t8= d/s Fereoy Bridge

1 18800220
' 18200222

w——

-

815988

—

-
- = o | b
o
T ~
ey -
~y
b il - o
- b 0
L N -]
- NN u
-
&
S Y S
F
e
Q$ O
S it S,
S
'&Oﬂﬂ u -
RN
-&&.:\\ e m me m— m— - -
QOS ws
N [} -
\O -
L el N e B o B - - B - - BTN -
o o o~ 0~ O~ 0o 00O~ O
o O o 0O OO~ O~
D W e OO WS WY W WD P e
LM O o =f f~ 0 Wt -0 o O
m oo O o O~ th e =
FE IE = O GE M = < e
b
- =
— -
o —
= ]
=] -
(%] [—
@
a.u-..'?. —_
o T on o
s =4 M =
D . =]
[ - - (W]
[=-] =
Fadi ] = w Qr =
S B e e @ O W en 3
B E D e e T O b T OF
[ W B et S 3 e 2
W AU S E W L T W kL O
[ TH T o O oaeq MmO
(¥ [T T | | m
L — B Tl T I — - |
L e SN S —y
= T £ 1 o D . 35 onm
= e — B e i —
B V| > T 0T
B s S — o,
I W o b o= i W oL
w8 T, MY O D el M
Oy e X R MY D ) BN e
g U e ch B O m B
£ 3 MY O o U O P S O
o O B BN O B B O O D
o TR EMp MO e MR oD D R
_ R S ocn o N o &
5 O th S e e D R D S
0 O OO D O oD OO R
L B B B I B B I IR
Page 5.12

-—

'

1893924

Droaana Ferry

' 18008308

—-—— -

—

EPA Export 26-07-2013:01:01:08



EPA Export 26-07-2013:01:01:08



5
'SXIANNS TTYDISAHA ODIWIHD Ad JIIVIIGANI SY
NOIINTIOd A9 ARLOEALY INIWBEOLVD UHIVMIOVIA MIAIM J0 SNOILOYS ¥E°S ‘ON avn
I.I{lnl. Hoog
IrelQy wygt 4 0
Qorge b1in®] "
Ay £7aL - : ) \\.\/j
ﬁ«mﬂ! { ’ ,.
rrgy H /. \ 2
Yool S Aotz
2 ; Jove =
. ’ O s
wQ\yJ/ *Prg d 9w
, . Y Gb.O - £181
: Srat _ - H
ota1 A Crgl A hu .m
e m/ga_ - m..o‘ .wu

*-mtmk

F = o 3 41T

.
sCl 3Q:_.'.

RHIGUOL Yor & NAMOHS SINVD ddv.S

FIIINU U g NAOHS SHIOHODIIY NLYWOLNY

5.16

Page

EPA Export 26-07-2013:01:01:08



ALLDW

8 L

Bz

81

!
{

i } i ! : ! '
I S T & S O £ N T 1 N S /S Y B

1
]

sgrid

scade
! 1eaieaie

-

AIBAL5S

Raheen Bridge

——

—

-

| 3-4 4

i3
} 4-5

i 3-4
HE b
!

H

i 16210828 Allow Bridge (nr. Freemount) R3IFZL39

i 1831ea3
{ 1eBie@4e

—

P34

R374897
R381932

{1.3%n d/s Xanturk) RIO3087

John's Bridge

3
2
2

Kanturk u/s confl. Dalua

—

P12
{ 2-3

2
3

lyerview

18018058 &

—_—

18810048 ieaders Bridge {u/s confl.BW} WIBA99

—

AWBEG

- Py

-

-]

]

o

L)

(- -]

Ay

[--]

=

L=~

-l

L Y

m

| Y

r~

[ ot

bacd

[
.<§>

h-\@(\
O

i

sgrid

snase
Bridge due E of Bzllynoran

} scode
{ 18820018

Page 5.13

| 18020028 Farran Bridge (N, liab)

| 10028838

-

Bridoe SE of Suafort (W.limb} R451137

{ 16828048  Annagh Bridge {(¥.lish}

! 18820058
i 10828080
{ 18020870
! 18020384

—

Scart Bridge

-

i2-3

-

R3418%7
R343893

Bridge just N of Buttevant

Buttevant Bridge

! 34

—

1.5ka d/s Buttevant Bridge

—-—

L] i 1

{
1
}
1
1

{45

{ 4-5

| 1802088%3 Bridge N of Cahirsee House

{ 10920100

| 45

R3%9877
RA5A874

Doneraile Bridge

—

——

——

—

I 45

P 4-5

i 18820118  Pallynamona Bridge

1 18028129

Bridge NN of Ballywalter Hse,

Kilcusser Bridge

P45 }

16020138

P45 1 4-8

]
|
]
1
L]
L]

EPA Export 26-07-2013:01:01:08



45 145
123 123
fo=memnt

}

{ 3-8

2
123

! 12
3

P1-2
i 23

1
i1-2
P23

i
H

]

]

egrid

808149
f005142
#792133
R179123
R749118
R7208%4
k757839
R791238
RO22028

.

Ballaghdery Bridge
Ballyarthur Bridge

sfane

1 18025118 Bridge u/s confl. Blackwater RE35003

! 18825828 9.5k d/5 confl. Gradoge
i 19925838 Kilee Bridge

| 18925040 NMarshalstown Bridge

| 18025868 DBridge £ of Scart

! 18825080 &lanworth Bridge

| 18025898 Ballynahow Bridge

{ 18825108 Downing Bridge

FUNSHIDN
| scode
i 10875885
{ 18025910
GRADDRE

] T
1
I =0 W W WD U3 w :
| 1 -y -— [=IRT - B ] 1 [] 1 o 1 e 1
1 = o e e g 1
¥ 3 1
. - . mm m- - L e e mm m mA ma ma wm —a e mm == e ==
)
s w3 1
o - o :
1 [
an mm mEm e mer = —— mm wer mm e e A mm omE mm ma e mm e =
1
1
- -y []
[--] [- =] :
vy AR A WS vy el --—-‘--—--w-;---——-——--—-—--———I-
[} 1
1
fr ] [ ] [T I Tl - - i
w o W e ) ] ITI 1
- . L B L B ] t
e A Eres SRR ek S —wr EE mew = s e wrr M EE e e R e - _._
]
| o
= -— =
- mm oam ww om —— e - — e mm m— mm e e A i —m me = e
—y )
[--] o -
-] =
= -] [ ] =
- o mmEm ewry  wely  Eam -n----u---ﬁ----——--n--—m--‘--—w.—
o~ - s s W
[ e WS U WU U [} P -
- -y -
—— e mw mE m- - —— e mE mE wa % W e w e ma e ==
o o
= — | ol
e mm mm e a m— - m mm —t o mw me —m A mm mm em me um e
1
P =
- [
- ma e mm =— e e e mm Emm mm —A e e mm aE A = -
&
\}, *
=0 'S [ ]
-~ % [
& i
P ‘-.*... T i L ]
SF
i OO\ I wa wa
r-Og?\-o (] [ 1 -
}b -y -
.._<QOQ‘-.—- - e e e o = mm mm am =A mw mm == == aa
NP '
-
S d;fgx - =
8
I\ . | D e cn mm mm = am s e = == m= == e e
[ [ d
[ o] 2y
———— 4 mm - == " e mm E W ey mE mre s A mar e mm ma
ol T
P~ -— = U UT U WD A w3 -
— m— mm m m - e s e A mrr mm mm s e mE we A ma e o
—) e
-~ [ o uy Uy uy -
—— . s mm me me o e m mE mm e M me ww me me Wem e e e
[ - o e B ] = o0 o i
[ L -] o -y =g
T e e - o~ o o o
Bl . -] - o u - &
= 0 oE [~ -— [ o O~
ey o - n o [=-] o~ o~
(o= Wi W E 4 = IF
—t w
— = o
R = w
> ‘2 o )
= - — m
LT ] b x
[-3 — S =
- a = had =t G [™]
vy = m W oo m
[T ws T W T —
e WY a ™M k. G e =
S = o QO [
L7 r 1 Lad he L R D -
1] i, -] ——
o o e g o U -
= 3 . —— W e OO o >~ =
- — [T- - BTV (=] m Q
b EEN e a1 M oA O T WS
= = L M= = EN O e TH CNVem ER LD
* 0 = O O T v T3 e D o,
e ) el et W he e Ky vl W
= e e EF O R T O R A b = 30
= E W = - O £ B X e ]
R . W (= - X o & 3
[T VI & e P en o @ W AL oW O e BN
- W - Te S Ao 5 = Ao
Em == ECCCCMNEBEERSEE
* -
Nl TR lﬂﬂﬂﬂﬂ-ﬂmmuﬂl—ﬁﬁl
!
o w7 - O S oE o va 3D R £O R e )
w—y o -t i P oW w33 wa S0 e oD O R
- ap 9 M B N2 D MDD UD OD OO OB B
A ey = Ch R E- X EERE R E R B 8-
= B4 4B (X7 | - pr O~ O~ L~ £~ o o~ O~ O o= o B
- N N ] (=] O et 6 e D i D 9 B e
o 00 O — O Do oo S0 M e @ MR m e
L aa = e A= e —— mm A o e e AR mm we mm AE we wn me =

Page 5,14

EPA Export 26-07-2013:01:01:08



REPORT FORMAT

In the accounts given in the following pages, different stiretchese
of the main channel are dealt with firstly and then the
tributaries are dealt with.

The bulk of the data iz concerned with the sections listed
in Table 5.8 below.

TABLE 5.8 Sections of Rivers in the River Blackwater

River Name River Section
Blackwater Main Channel
Allow Kanturk
Gradogue Mitchelstown
Funshion Mitchelstown

Because these stretches are most affectedKE% pollution, they
are treated in greater detail than the rgiaining parts of the
system.
SHS
A summary is given for the latterémé9
SIS

A outline map of the system i $%§Bwn in Map 5.3 which indicates
the locations of the above Q\Qﬁions of the catchment.
S
S
&

PRESENTATION OF RESULTS

e —— i — —

A list of the available Chemico-Physico data and Biological
Ratings is given in the results supplement.

The former consists of a computer printout of a summary of
sampling results and gives the maximum, minimum, average and
standard deviation for each parameter.

Where applicable, the percentile limit values and percentage
compliance are listed for some parameters '

The abbreviations and units of measurement for each Parameter
are liasted in Table 5.7 over.
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TAHLE NO.7 UMITS USED AMR ABRBREVIATIONS FOR SAME

FARAMETER UNITS TEST
Time 24 hour clock
Conductivity uS/cm Meter
pH pH units Meter
Colour Hazen Meter
Turbidity MN.T.U. Meter
Parameter Unit Test
Alkalinity mg/l CaCox Titration
Hardness total mg/l CaCosx Titration
Temperature ' bl 4 Therqgmeter
&
&
NG
: O
WATER QUALITY OOg?’@‘\
KERERIRKKKERK S
. EOA
Farameter Unit $%§‘ Test
______________ e i
Dissolved Oxvygen mg/é§%2 _ Winkler Titration/meter.
. . X *
Bicchemical Oxygen @é§1 Dz 9 day incubation test at
O

20=C.
Ortho—Phosphate mag/l FPBa-F Ascorbic Acid

spectrophotometer
Suspended solids mg/1 Gravimetric
Ammonia mg/1 N Ion Selective Electrode
Nitrite mg/l N Spectrophotometer
NMitrate mags1l N Tor Selective Electrode
Zinc mg/l In Atomic Abscrption.
Copper mg/sl  Cu Atomic Absorption.
% Satuwration mg/1 D.0O.
Total Fhosphate mg/1l P
Unionised Ammoriia mg/ ]l  NH= - N
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Table £.85 kelow 1llustrates the variation in River
Characteristlios from the upper o the lower resches of the
Blackwster,

TABLE 5.8 VARTATIONS IN RIVER CHARECTERISTICS
====s===== IN RIVER BLACEWATER

Location i pH | Alk | Hard | P04 | NH3-N | NO3-N | %3at |
Nohoval Br. | 6.50 { 19 | 20 | 0.06 | 8.250 ! 1.5 ! 96 |
Mallow | 7.85 | 88 | 77 . 8.07 | 2.838 | 2.5 | 181 !
Ballydutf | 7.85 | 91 { 115 | 0.28 | 0.858 { 5.5 | 95 |

For the purpose of considering the quality of water in the
main channel of the Blackwater it is divided into the
sections lizsted below in Table 5.9

TABLE 5.9 Sections of Main Channel of vaer Blackwater.

N *
P
Q S
SECTIOH SECTION dﬁ?@ENT OF SECTION
NUMBER- NAME é§%§
L
Qé .\\0)
@é .
A u/s Rathmoreg§§ Doctors Hill Br. - Nohowval Br
N\
2 "Rathmore & Nohoval Br. - Shamrock Br.
3 u/s Mallow Shamrock Br. - Lombardstown Br.
4 Mallow Lombardstown Br. - Killavullen
5 u/s Fermoy KEillavullen - Cregg Castle
8 Fermoy Cregg Castle - Kilmurray
7 Lismore Kilmurray - Dromore Ferry

The sampling stations that are relevant to the above sections
are listed in Table 5.18 over,
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TABLE NQ.5.1l0Sampling stations on main channel of River—Blackwater.

STATICN STATION NAME GRID
CODE REFERENCE
Y

18000005 Doctors Hill Bridge R1440686
18000008 1st bridge d/s Ballydesmond R154009
18000010 Lisheen Bridge W159974
18000020 Nohowval Bridge Wi72942
1800002A Rathmore S5.S5. Effluent W174834
18000030 Duncannon Bridge W1799831
1800003A Fry-Cadbury Effluent W182828
18000040 u/s Awnaskirtaun confl. W185930
18000050 d/s Awnaskirtaun confl. W190929
18000055 2.5km d/s Awnaskirtaun confl. W1985931
13000080 Shamrock Bridge W220934
18000070 Charles Bridge W2479042
18000080 Keale Bridge W283935
18000090 Colthurst Bridge W328954
18000100 Ballymaquirke Bridge Ww381988
18000110 Dromcummer A/G Station W391930
18000120 Roskeen Bridge : W442587
18000130 Lombardstown Bridge : W 969
18000138 50m u/s C.S.E.T discharge pt. 514978
18000140 Longfields Bridge N W516975

18000145 C.S.E.T. Mallow F5° W527974

18000150 Mallow Railway Viaduet &% W549979

1800015A Effluent from Ballyclousﬁgézop W555881
18000160 Mallow Bridge - ' $%§‘ W660980
18000170 1.5km d/s Mallow Br{ . W5799B0
1800017A Effluent from Hall&ﬂQ .T.W. W579980
18000180 Ballymagooly & W593990
18000185 1.0 km u/s Killavmllen Br. :
18000180 Killavullen Br @ﬁg W648991
18000200 Ballyhooley Bridge W728986
18000210 Cregg Castle W778983
18000220 250m u/s Fermoy Bridge W811984
18000225 300m d/s Fermoy Bridge

18000227 915m d/s Fermoy Bridge wW820988
1800022C Sewer 50m d/s Br. Nth.Bank W812986
18000230 1.5km d/s Fermoy Bridge WB24994

18000235 d/s Funcheon u/s Aragin confl. RB41005
18000237 Careysville Weir - . WB48997
18000240 3km d/s Funshion confl. (Kilmur W875894

18000250 Ballyduff Bridge W985991
18000260 Lismore Bridge ~ X045988
18000270 Z2km d/s Lismore X065988
18000280 Cappoquin Bridge X097885
18000290 1km d4/s Cappoquin X097989
18000300 Dromana Ferry X093926
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A summary of the Water Quality Data for wvarious secticns of
the river Blackwater is given below:

CONSIDERATION OF RIVER SAMPLING RESULTS

A S d o i e ek e e e e e e A i o — — ——— — o —

SECTION NO.1 RIVER BLACKWATER ( River Code = 180080 )
;;;-ﬁggg;;;; Sampling Stations: D5 - @320
Station Code Station Name Distance d4/s (km)

a5 Docters Hill Bridge a

@28 1=t Bridge d/s Ballydesmond 7.4

@i¢a Lisheen Bridge 13.5

P20 Nohoval Bridge & 18.8

(éo
Y\é§

The Water gquality in this section i °6¥ a satisfactory nature
with no point sources of pollut1og§§

TABLE ~5.12 Sampling SQg%@%ns on Rathmore Section
TEZZ=Z====== @0 memmm——— e R e ———
of Rlvegdﬁﬁgckwater
________ S
é§é
Section 2 - River Blackwater (River Code = 18000)
Rathmore Sampling Staticns: a4 - 131,
Station Code Station Name Distance d/s8 (km.)
@20 Nohoval Bridge 17
230 Duncannon Br. 1.5
B49 u/s Awanashirtaun Confluence 2.5
250 d/s Awanashirtaun Confluence 3.9
2 133%] Shamrock Bridge T.8

Map 5.4 below shows locations of sampling stations and discharge
points in the Rathmore section of Blackwater.
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RATHMORE SECTION

The point sources of effluent in the Rathmore Section of the
River Blackwater are listed in Table 5.13 belew.(<.f. Vol.3)

TABLE 5.13 Effluent scurces at Rathmore Section

SOURCE EFFLUENT TYPE

Rathmore Creamery Creamery Washings

Rathmore S.T.W. S.T.W. effluent

Fry Cadbury Chocolate processing waste

and cooling water.

The effluent from the Fry Cadbury Plant fogﬁé the bulk of
polluting matter discharged to the Black@%ter in the Rathmore
section. §§§$

XS
The low flow in the river at this $odnt is small with an
estimated 85 percentile flow of<§ﬁ@5m3/8ec {c.f. Vol 2}.

In this extreme situation the w e assimilative capacity would
be as below, assuming the fok&gﬁlng conditions:-
<<é \\\\%

If u/s BOD = 1.9 mg/l (m::@géan value) and control BOD = 3.0 mg/l
Then Asslmllative égpacity = 19 kgs BOD/day
If Contrel BOD = 5.8 mg/l

Then assimilative capacity

It

53.6 kgs BOD/day

In a 24 hour survey of the Rathmore section in August 1387
flow averaged 787 m3/hocur and BOD averaged 12.2 p.p.m. glving
a loading of 8.6 kgs BOD/hour or 207 kgs BOD/day. As this load

far exceeds the 95% tile capacity of the river,the potential for
pollution is great.

In the same survey polluting aspect of the effluent was reflected
in the raising of BOD’'s in the river from an average of 2.2
p.p.m.at Duncannon Br. to 3.93 p.p.m. at the next sampling

peoint 1.5 km d/8 ie. just upstream of the confluence with the
Awanaskirtaun River.

The results listed in the supplement show pollution occurring
in the form of reduced D.0. levels, elevated BOD level,sewage

fungusa growths and a doubtful to fair Biolcogical Quality
Rating (A.F.F.)
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4 macrophyte study of the section was undertaken by Mr. Liam
0 Bullivan B.S5c. in 1885,

He noted a marked detericration in the macrophyte community
from Nohoval Br. to u/s Awnaskirtaun confl.with the community
showing signs of recovery at Shamrock Br.

The improvement of quality and recovery of the river noted at
Shamrock Br.is due to the rearation caused by the river flow
characteristics and the dilution due to the inflow of clean
water from the Awnaskirtaun and Qwentaraglin rivers.

TABLE §5.14 DIURNAL VARIATION OF %SATURATION AT RATHMORE

Sampling Stations Max Min., (% max) % Bat (% drop)}
Nohoval Br. 187 78 {(7T4) 28 (26%)
u/s Awnashirtaun 88 61 (71) 25 (29%)

It is to be noted from azbove that whilst the actual drop in
value was greater at Nohoval the % drop was greater at the
u/s Awnashirtaun Sampling point.

Due to the present BUD loading in the Blackwé%er at Rathmore
no further effluent produ01ng development gﬁbuld he allowed

until the load on the river is reduced~$q§below the recommended
level. qﬁ

T&?EE_;?LEE Sampling Stat&&g& on the d/s Rathmore
"""""""" ;;;EES;-SQOZ?& btver Biacemerer
_______MZ; ___________________

Section No.Jd Rifer Blackwater (River code = 1800@)
;;::ﬁQZEQSEQ to u/s Mallow Sampling Staticons @960 - 130
Station Code Station Name Distance d/s (km)

282 Shamrock Br. &

P70 Charles Br. 3.2

gea Keale Br. 1.9

290 Colthurst Br. 14.5

100 Ballymaquirke Br. 23.0

11@ Dromcummer A/G St. 25.9

120 Roskeen Br. 3.5

132 Lombardstown Br. 34.5
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In the Shamrock Bridge to Lombardstown Bridge section there are
no point sources of pollution and the moderate pollution revealed

in the 1988 A.F.F. Biological Survey would appear to result
solely from Agricultural Sourcss.

TABLE 5.18 Sampling Stations on the Mallow

BECTION NO.4 RIVER BLACRWATER (River code = 18300)
Mallow Sampling Stations: 13 - 192
Station Code S5tation Name Distance d/s {(km.)

132 Lombardstown Br. 7]

138 58m u/s C.S.E.T.discharge pt. 5.5

149 Longfields Br. 6.9

15¢ Malilow Railway Viaduct 12.9

18@ Mallow Br. 11.5

170 1.5km d/s Mallow Br. 13.@

180 Ballymagooly 15.¢2

185 1.2 km u/s Killavullen Bpr. & 20.0

192 Killavullen Br, (®° 21.0

S
S

Map 5.5 below shows location of sampli stations and
discharges in the Mallow Section q§€§he River Blackwgter.

. XS
MAP 5.5  MALLOW SECTION OF Rgﬁ?ﬁ BLACKWATER

<<O<\ .\\0)
The point sources of effluen@&ln the Mallow Section are as

listed below in Table.S.itﬁf (c.f. Vol.3).

&

TABLE 5.17  Effluent sources at Mallow Section

SOURCE EFFLUENT TYPE

C.S5.E.T. Beet washings,beet processing wastes,
cooling water,

Ballyclough Co-op Washings, milk processing

Creamery

Mallow Mart Yard washings.

Mallow U.D.C. S.T.W. effluent.
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C.S.E.T. process beet from Qctober to December inclusive.

The volume of water used per day at the factory during the beet
processing season is in the region of 25,296 m™3.

The effluent form C.S.E.T. is stored in a series of lagoons
and discharge 1nterm1ttently to the river Blackwater when

flow in the river is sufficient to provide a diluticn of
1/188 at least.

The discharge point is located at mid-stream 208 m u/s
Longfields Bridse.

Analysis of results of surveys carried out while C.S5.E.T. are

discharging, indicate elevated Anmonia and BOD levels and
sewage fungus growths.

However, due possibly to the low water temperatures and

turbulence from high winter flows the DO level is not greatly
affected.

As already menticoned in Section 3, a small stream at the cast
end of the C.8.E.T. factory grounds is seriously polluted.
Maximum and minimum values of BOD, suspended solids,and ammonia

for samples taken in the winter of "87 - "88 are listed in Table
5.18 below. $9
TABLE 5.18 SAMPLING RESULTS FROM ST}}fAH AT

EAST END C.S.E.T. G%@%s

_________________ & v ——

A
BOD EX NH3
NEY
Maximum 558 Qi§$ 187 45
. \O -
Minimum 52 O 15 . 3.5
&
QO

I+ has caused considerable fungus growth in the main channel
of the Blackwater in the winter of 1987 with the fungus being
traced to the 1@ Arches Bridge in Mallow 4 km. d/s of the
gtream s confluence with the Blackwater.

Winter river flows hinder Biological and Macrophyte surveys
8o data from same is sparse.

A licence to discharge effluent was granted to C.5.E.T. by
Cork Co.Council in September 1887.

The licence lays down certain conditions governing rates of
discharge, required dilution in river, duration of discharge,

quality of =ffluent, sampling regime etc, plue a time scale
for compliance with the conditions.

The main discharges to the river Blackwater in the vicinity

of Mallow town are milk wastes, storm overflow and mart
washings.

It is intended to issue a licence to Mallow Mart and connect
their sewer to the towns sewerage system.
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BALLYCLOUGH CO-QF

The effluent from Ballyclough Co-op treatment works normally
complies with the required standards.

The control flow of the river at this point is 3.8 m"3/sec
If contrel BOD = 3.8 mg/)l and u/s BOD = 1.9 mg/l
Agssimilative capacity = 342 kgs BOD/day

The load from Ballyclough Co-op at 22 mg/1 BOD (1987 median
value) is 780 kgs BOD / day, which is well below the
assimilalative capacity of the river.

However, as mentioned in Section 3, a stream that flowe
through the Ballyclough factory grounds is fregquently

polluted by factory wastes and by a storm overflow from the
Mallow Urban drainage system.

The BOD of the stream has been measured (u/s of the storm
overflow) at 33 mg/1 BOD on occcasion. Low flow for the stream is
estimated at 230@ m”3 / day giving a load of 76 kgs BOD /day which
is greater than the loading from the treatment works.

MALLOW S.T.W.

&.
_____________ \}
The Mallow U.D.C. S.T.W. discharges effl@@nt to the River
Blackwater 1.5 km d/s Mallow Town. \<§
s\O

The control flow at this point is 3§§§é>3 / aec.
If control BOD = 3.8 mg/l and uﬁgmﬁ@D = 2.1 mg/l
Assimilative Capac;@# 85296 kgs BOD / day .

As the load from the S.T.W Qis 48 kgs BOD / day there is ample
reserve capacity avazlab%gé%n the river at this point.

Its effect on the river is neglible with a slight increase in
phosphate level douwnstream. '

TABLE 5.19 Sampling Stations on the d/s Killavullen

—EEEEET DT ——— - — o —— i ik ot T

- — e T ————— T —————

SECTION NO.5 RIVER BLACKWATER (River code = 18000).
z;:zgiiiz;;ilen to u/a Fermo& Sampling Stations: 200 - 219
Station Code Station Code Distance d/s

199 Rillavullen Br. )

200 Ballyhooley Br. 11.@

219 Cregg Castle 17.9
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This section of river has no point sources of pollution and the
moderate pollution referred to the in the 1986 A.F.F., Biological
Survey would appear to result from agricultural sources. The
routine sampling carried out by Cork County Council does not
indicate any pellution in this stretch.

TABLE 5.28 Sampling Stations on the Fermoy

SECTION NO.8 River Blackwater (River Code = 18002}

u/s Fermoy to d/s Fermoy (RKilmurray) Sampling Stations 210 - 240

Station Cede Station Name Distance d/s (km)
21¢ Cregg Castle %]
229 25¢m u/s Fermoy Br. 3.7
222 36¢m d/s Fermoy Br. 4.4
225 815m d/s Fermoy Br. 4.9
230 1.5km d/s Fermoy Br. Kd 5.5
2356 d/s Funcheon u/s AraginQ@bnfl. 9.1
237 Careysville Weir RN 16.2
240 3km d/s Funshion CoA%F. 12.9

{Eilmurray) 6?@?
SN
NI
O é‘
& &
&S
NN

)
Map 5.5 (over) shows the saﬁ%@ing points and discharges on the
Fermoy section of Blackwatq{ﬂ :
A

&

OQ
The point sourcsz of ef%luent in the Fermoy Section of the River
Blackwater are listed below:

TABLE 5.21 Effluent sources at the Fermoy Section

—EEEEEE—_———_—— —— e T e ————— o — ik S D i AR S e M A

SOURCE EFFLUENT TYPE

Micro Bio Manufacture of Chemicals
Silver Pail Ice Cream manufacturing wastes.
Fermoy Mart Yard washings.

Fermoy S.T.W. 8. T.W. effluent.

Page 5.29

EPA Export 26-07-2013:01:01:08



.
i

NOILOHAS XOWHEd - JILYMNOVTH HHEATY 9°ON dVH

A

-

AFREOWIA

Lrvio g OV TIWES O

- 3’0

5

Page

EPA Export 26-07-2013:01:01:08



Physico - Chemical sample results of the Fermoy reach of the
river Blackwater do not indicate any pollution occurring.

The source of a serious fish kill which occurred in the summer of
1887 was never traced.

The S.T.W. started operation ir November 1987 and as vet

gsufficient survey data is not available to measure the effect of
its discharge on the river.

The mart discharges to the Blackwater via a mill race at a point
8@ m 4/ Fermoy Bridge. However, river surveys have not
indicated any polluticn in the river as a result of their discharge,

probably due to the large dilution available in the river where
the mill race Jjoins it.

A licence to discharge to the public sewer has recently been
granted to the Mart.

Both Micro Bio and Silver Pail formely discharged their effluent
to a U.D.C. sewer which in turn discharged to the river
Blackwater at a point 5@ m d/s8 Fermoy Bridge.

However, the new sewerage system provides both storm sewers and

foul sewers and licences to discharge tc same have been granted to
Micro Bio and Silver Pail in 1987. &

Q/
These licences contain conditions which sfine quantities,guality
etec, of effluent to be dlscharged to @hé‘storm sewer and/or the foul

sewer by the two companies. 529
S
N
O &
, SO
TABLE 5.22 Sampling Qﬁ%@ions on the d/s Kilmurray

N\
§
SECTION NO.7 River Blackwater ( River code = 18000 )
Kilmurray - d/s Dromana Ferry Sampling Stations 240 - 300
Station Code Station Name Distance d/s (km)
240 Kilmurray @
258 Ballyduff Bridge 9.2
260 Lismore Bridge 17.9
27¢ 2km d/= Lismore 19.5
280 Cappoguin Bridese 22.8
290 lkm d/s Cappoauin 23.8
32 Dromana Ferry 31.9

The point sources of effluent in the Kilmurry - Dromana Ferry
gection of the River Blackwater are listed in Table 5.23 below.
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TABLE §&5.23 Effluent sources on the d/s Kilmurray Section

SOURCE EFFLUENT TYPE

Ballvduff S.T.W. Septic Tank effluent.
Ballyduff Creamery Milk washings

Lismore S.T.W. effluent.
Cappogquin Septic Tank effluent.
Cappoquin Chickens Chicken Processing Wastes

At Ballyduff the control flow is 18.7 m™3 / sec,.
If contrel BOD = 3.8 mg/l and u/s BOD = 2.1 mg/1
Assimilative Capacity = 832 kgs BOD / day .
Eztimated load from Ballyduff Septic Taqgéw 6.2 kgs BOD/day.
Eatimated load from Ballyduff Cream@&%ﬁ = 8.5 kgs BOD/day.
At Cappoquin the control flow is 11§@~§>3 / sec.
If control BOD = 3.8 me/l and u/g}igén = 1.67 mg/l
Assimilative Capac1ty\§5131@ kgs BOD / day
Eatimated load from Caggﬁquin Septic Tank = 6.2 kgs BOD/day.

Estlmated load from Géppoquln Chickens

27.5 kgs BOD/day.

All survey results indicate little or no pollution occurring in
this stretch of the River Blackwater. This is probably due to

the fact that the effluent quantities are very small in comparison
with the dilution available in the river.

The effect of the tidal movement 1lkm d/s Lismore complicates the
analysis of survey results.

The distance from the source of the Blackwater to Dromana Ferry

is 158 km. The variocus survey results show that for most of its
length, the main channel of the River Blackwater is unpolluted and
has an appreciable reserve capacity of BOD,

The areas where potential BOD overlecading might occur would

appear to be a stretch 5 km. long at Rathmore and in the winter

a stretch 15 km. long at Mallow during the C.S.E.T. heet procesing
Season.
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MAP NO.7 RIVER GRADOGE - MITCHELSTOWN SECTION
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THRIEUTARIES

TABLE 5.24 Sampling Btations on the River Gradoge

at Mitchelstown.

RIVER GRADOBE ( River Code = 18025 )

Mitchelstown Section Sampling Stations: 218 - @26
Station Code Station MName Distance d/s {(km)
aid Kilshanny Eridge a
215 uss Confl.Blue Stream 2.2
n2A S80m us= River Funshion 3.2

Map 5.7 (facing) shows location of sampling stations and
discharges in the rMitchelstown Section of gﬁé River Gradoge.

v
§

SE
The sampling station S@m w/s cnnf&?&wlth the River Funshion
{code no.= B20) has the dnubtfulQﬁ%§t1nct1an of having been
listed: in every A.F.F. survey anye 1972 as being sericusly
polliuted. & §\

%
The Chemico-physico 5urvay§-®3rr1ed out by Cork Co Council
all show low DO's, high qu 5 and high Ammania levels for
this Eampllng point. gp
o

Mo fish kills have occurred in the lower reaches of the Gradoge

for some time, mainly because there are very few fish in that
section.

Industrial and Agricultural sources are the cause of pollution in
the River Gradoge.

The main source of industrial pellution at thiz point would
appear to be milk processing wastes.

There are a number of potential sources of agricultural pollution
u/s and d/s of the town. Spillages of effluent from some of these
spurces have in the past caused fish kills in the River Gradoge
and in the River Funshion on occasion.

The identity and location of polluters will have to be
ecstablished and advice given regarding remedial work to be
carried vput to prevent furthsr pollution ocecuring.

If the remedial work is not carried out then the polluters

should be repeatedly prosecuted wunder the Water Follution Act

until the necessary steps are taken to prevent the pollution
recurring.

Fage 5.305
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RIVER FUNSHION

Mitchelstown Section

{ River Code = 18825 )

Sampling Stations:

205

Sampling Stations on the River Funshion

@50

Distance d/s {(km)

Station Code Station Name
01g Ballyarthur Bridge
Q20 B.5km d/s confl.Gradoge
7232 Kilee Bridge
249 Marshalstown Bridge
%1317 Glenavuddig Bridge
(1517 Bridge E of Scart
a73 Carrigdownane, Br.NE Q£>i rds
260 Glanworth Bridge o\ &
093 Ballynahow Br{ﬁéﬁ
lﬂé Downing Bqﬁ&@@
RGN
110 Ballyfeé{%@\ Bridge.
. RS
QOQ@Q

W w1’

o

11,

12.

16.

24.

32.

34,

5 T > T = S < R v N < R )

TABLE 5.28 Effluent sources on the Mitchelstown section

e S ke ———————————

The point sources of effluent on the Mitchelstown section of the

River Funshion are as below.

SOURCE

Mitchelstown S.T.W.

Mitchelstown Co-op

EFFLOUENT TYPE

S.T.W.

o —————

effluent.

Washings,milk processing
wastes,bacon factory wastes.

Map 5.8 below shows location of sampling stations and discharges
oen the Mitchelstown SBection of the River Funshion.
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The section of the River Funshion from its confluence with the
River Gradoge d/s to Glenavuddig Bridge has been subject to
polluticn on and off since records began in 1971.

The results listed below show high BOD levels, low DO’s and
high phosphate and Ammonia levels occurring over the years.

The effluents from the Mitchelstown S.T.W. and the Co-op now
discharge to the River Funshion at a point 189m 4d/s of its
confluence with the River Gradoge.

A survey carried out in 1ith August 1987 indicated significant
deoxygination from d/s Gradoge confl. to Glenavuddig Bridge with
a minimum value of 3B% saturaticon at Kilee Bridsge.

No fish kill occurred on that occasion but one did occur the
following week when the % saturation at Kilee Bridsge was 44 and
an Ammonia value of @.47 p.p.m.was recorded.

The control flow at this point in the River Funshion is estimated
to be .68 m™3 / sec.

If u/s BOD = 1.5 mg/l and the control BOD = 13 mg/1
Assimilative capacity = 88 kg BOD/day’
&
If contrel BOD = 5 mg/l R
oQﬁ

Assimilative Capacity

206 kg{§8D/day

The load from Mitchelstown Co- og&g@‘Z@ mg/1 BOD and 2808 m"3/day
is 568 kg BOD/davy.

0)
The load from Mitchelstown s<¢§w at 20 mg/l.BOD and 889 m"3/day
is 16 kg BOD/day. é§p

N\
Excluding the BOD load fg%m the Gradoge it can be seen that at

control flows 82% of the assmimlative capacity of the river is
uged if control BOD = 3 mg/1

If one takes intoc account the 895% flow of the Gradoge at ©.46

m~3/sec and a median BOD value of 16.5 mg/l then the load to the
Funshion is 86 kg.

Thus the total BOD load = 58 + 16 + 86 = 158 kg BOD/day, which
ig 1.75 times the 3 mg/l BOD control figure.

Figh kills occurred on the river Finshion on two occasions in
1987. No source was found for either of the fish kills.

Both occurred after pericds of heavy rain and were possibly
cauged by polluting matter being washed in by heavy runoff or by
deliberate discharging of polluting materials to the River System.
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At the first sampling station d/s Gradoge Confl. the only

percentile limits that are satizfied are the 95% and 99.9% figures
for Nitrates.

The River Punshion starts to show some sign of recovery at

Glenavuddig with percentile limits for DO, BOD being complied
with.

At this sampling station the ammonia loads are approaching 95%tile

values but only 8.3% of the phosplate results comply with the
EA%tile value.

The phosphate levels remain high down as far as the Bridge u/e of
the confluence with the Blackwater. At this point the Nitrate

levels are such that 72.7% of the sample results comply with the 85%
value.

Comments:

The stretch of the Funshion from its confluence with the Gradoge
to its confluence with the Blackwater is the second most heavily
polluted stretch of river in the Blackwater system.

&.
This situwation is attributable to the disqhgrge to the river of

Agricultural and Industrial effluents “the detrimental effect
of the Gradoge which itself is the m Yi polluted river in the
whole Southern regicn. S gﬁ :

Q&

S

_ NI
Until the Gradoge and Funshio é§§% cleaned up by reduction of
Industrial and Agricultural ;@gﬁing, no further effluents should
be discharged to the River ?@ﬁshion or to the. River Gradoge.
s

&
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TABLE 5.27 Sampling Stations on the River Allow

River Allow ( River Code = 18818 )

Section from Raheen Br.to Leaders Br.

Sampling Stations: a1a - @60
Station Code Name DBistance d/s (km)
aie Raheen Bridge 4]
g2e Allow Bridge 5
@30 Johns Bridge 11
Q49 u/s Kanturk 21
pea Riverview 24
P
N
13%] Leaders Bridge §© 26
O«M*
The point sources of effluent on Bégkanturk section of the
River Allow are listed in Table éggﬁ below.
. 00{\@\
"S’o**
0*0

0)
TABLE 5.28 Effluent souﬁ%@s on the Kanturk secticn

el ey .._.—__.......-.___.__ ———————————--.._—_—_—_._—-__

e v e -

Q
SQURCE EFFLUENT TYPE
Kanturk S.T.W. S.T.W. effluent.
Kanturk Creamery Milk processing wastes.

Map 5.9 (facing) shows location of sampling stations and
discharges on the Kanturk Section of the River Allow.

The sampling results for the River Allow show moderate fluctuations
in BOD and ammonia levels, though for the most part these
parameters comply with their respective percentile limits.

The average level of NH3 is high at the sampling station at

Riverview (Av. = ©@.43 ppm) and at the Leaders Bridge sampling
station (Av = ©.40 ppm).
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The main deviation from the recommended percentile values occurs
in the P04 values (Table 5.29). These show a steady decline
moving d/s from Raheen Bridge,going from 1800% compliance at
Raheen Bridge to 18.1% compliance at Leaders Bridge.

The average value for phosphate at the sampling station u/s
Ranturk is ©.20 ppm. As there are no peint sources u/s Kanturk
the source of the high phosphate level must be agricultural.

A possible source of phosphates could be agricultural fertilizers
being spread in unsuitable weather conditions or on soils with a
high run off nature.

Downstream of Kanturk the main source of phosphate is the effluent

from the towns sewage treatment works and the effluent from
Kanturk Creamery.

In a 24 hour survey carried out in August 1987 the loading
from the two treatment works were as below.

SOURCE FLOW P04
(m~3/day) (kgs/day)
Kanturk S.T.HW. 443 2.186
Kanturk Creamery. 255 & 3.85
§©
S

Assuming a 95% tile flow in the Riveq&%ﬁ&ow at Ranturk of @.4890

m~3/sec the effect of the above on<§%§$river would be as follows.
. <

. S
Location Flow ué§%§‘ P04 u/e P04 d/s Increase
- X
(m 34%\$ _
Kanturk S.T.W. _ 9. 4 g.20 | 2.25 25%
Kanturk Creamery d§§485 2.25 .34 ae%

The NH3 and BOD values for the effluents from the S.T.W. and the
Creamery in August 1887 were as below.

Location Max. NH3 Daytime Av. Max.BOD Daytime Av.
NH3 BOD

Kanturk 2.T.W. 5.8 17.8 185 128

Eanturk Creamery 2.8 2.8 189 58

The effect of the above =ffluents is indicated in the high

average BOD,NH3 =and PR4 levels at Riverview =and u/s Leaders
Bridae.
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Table 5.29 below shows how the P04 levels vary in the River Allow

from Raheen Bridge to Leaders Bridge.

TABLE 5.2¢

Site

Raheen Bridge
Allow Bridge
Johns Bridge
u/s Ranturk
Riverview

Leaders Bridgs=s

5@%tile

100

78.
21.

47

28.
i8.

The estimated 95 %tile flow

If control BOD = 3 meg/l and

Aggsimilative capacity

92

67

. @6

28
18

95 %tile

199

192

190
82.35
80.43

54.55

% Compliance of P04 Levels in River Allow

Average Value

@.a7
.19
.08
.28
.35

Q a w o =m

.36

at Kanturk is 2.48 m 3 / sec.

u/s BOD =

2.3 then

29 kgs BQ@ / day.

BOD load from creamery ( Median BOD@;@ §\“ 17 kg BOD / day.

BOD load from S.T.W.

Thus the combinad load from t
kgz BOD / day iz over twice

river.

If max BOD frOm Creamery‘gﬁ 20 mg/l then 1oad

1£ max BOD from S.T.W. i% 2@ mg/1 then load

( Median BOD@%&S ) = 47 kg BOD- / day.

@%eamerv and the S.T.W. at 64
S .g~a381milative capacity of the
N ]

OO

5.1 kg BOD/davy.
8.8 kg BOD/day.

The sources of agricultural pollution u/s of Xanturk will have to
be eatablished and advice given regarding remedial work to be
carried out to prevent further pollution cccuring.

If the remedial work is not carried out then the polluters
should be repeatedly prosecuted under the Water Pollution Act
until the necesasary steps are taken to prevent the pollution

occurring.

Approval has been sought for the replacement of the Kanturk

S.T.W. from the D.0O.E.

A BOD of 15 mg/l has been recorded for the Creamery which
indicates that the BOD load from same can be drastically reduced.

Measures should be taken to lower the input of phosphates
to the River Allow from the two treatment works d/s of Kanturk.
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Other Tributaries:

River Bride (River LCode 18090}

This river rises to the MW of Glenville and flows through

rich agricultural lamd to its confluence with the
. Blackwater estuary iB km d/s Cappoguin.

Mitrate levels in the lower reaches are slightly elevated
otherwise the water guality is satisfactory.

The raised nitrate levels are probably caused by leachate

from the surrounding land and isolated =sources of agriculturail
pellution.

River Awbeg (River Code 18020)

e et bk e e g e e i

This river rises Skm to the N.E.of Freempunt and 3oins the
Hlackwater d/s Castletownroche at a point 3 km u/s Ballyhooly
Bridge. &

. &
The biological survey carried uut\ gﬁﬁ.F.F in 17983 found that
the upper reaches of the river wsrg slightly or moderately
pelluted with the quality of tggigection d/s Doneraile
satisfactory. Q§%§§ .

A O &
A survey carried out by g§%§\00unty Council staff in August
1987 revealed low DO vaLﬁ%ﬁ'and elevated phosphate levels.

S

R
The west limb of the R%&er Awbeg flows through agricultural land
and is prone to pcll@ﬁimn from agricultural sources such as

land leachate,runofdf,farmyard effluent and the practice of
watering livestock in the river itself.

The slow flowing nature of this section of the river gives rise
to sedimentation and a poor capacity for natural rearation.

Arterial drainage has been carried out on a number of bog
systems in the western links of the river. This has given rise

to massive weed growth and an environment hostile to fish life
in the drained sectiong.

A.F.F.'s quality rating of -moderate pollution- - for this
section has not changed since 1971 and unfortunately does not
look like improving in the near future.
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The following tributaries are sampled on a regular basis by

A.F.F. staff in the regional laboratory in Kilkenny.

TABLE 5.382

RIVER NAME

Finisk
Glendine
Glenafallia
Goish
Lickey

Owenasghad

Tributaries of the River Blackwater in County

AFF CODE

18/F /@2
18/G/a7
18/G/12
18/G/12
18/L/21
18/0/28

SAMPLING

BMP CODE NO.OF
POINTS
18845 5
18295 1
18040 2
18050 3
18@55 2
&
18235 52
Y
SE
F°
s&~§

QUALITY
ASSESMENT
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory

Satisfactory

The Chemico-Physico and Biolagicgiﬁﬁata for the above rivers has

indicated satisfaotory qualit?

Some lsolated pollution case
impalred the quality of the

through the vears.

<ﬁave ocourred but these have not
<¢%vers to any permanent extent.
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Summary of Water Quality in the Blackwater Catchment.

RIVER BLACKWATER

The freshwater reaches of the river Blackwater were sampled

on and off in the seventies and have been extensively sampled
since 1981.

The length of the River from its source to the last survey
point is approximately 130 hms.,

The results of the sampling show that the overall gquality of
the River Hlackwater has not changed greatly cince 17&66.

The river remains in a predominantely clean condition with

moderate pollution affecting 16.2 km and slight pollution
affecting 25.7km.

Water quality in the upper 24 kilometres is satisfactory but
it deteriorates in the section dowmstream of Rathmore where

the river shows evidence of organic pollution over a length

of % km. &

&
The next location downstream where é%pling results indicate
pollution is in the Mallow sectigﬁ@% ring the winter months,
The discharge of effluent from £.5.E.T.’s lagoons at Dromaneen
still tend tc give rise to e O@ ed BOD and Ammonia levels and
sewage fungus growths in thg%p ver.

& @ _
The effect of C.8.E.T." ‘§§scharge can be observed downstream
as far as Killavullen 3&& e and sometimes bevond.

e Sstream a E [ en [} ‘5 grounas oCCasioniy
Th t t th :}@% d of C.5.E.T. d ioni

gives rise to ﬁewa fungus in the river downstream to the 18
Arches Bridge.

The guality of water in the Mallow section has been improved
with the introduction of the U.D.C.'s sewage treatment works
and the the requirement that C.S.E.T. should discharge their

effluent to the River Blackwater only when a minimum dilution
of 1/188 is availablein the river.

The quality of the water in the Mallow - Killavullen reach

improves in the summer months with only slight pollution
occurring.

Downstream of Killavullen Bridge the quality improves to
‘Satigfactory’, and stays that way for the rest of the sampled
freshwater section downstream to Dromana Ferry.

Page 5.47

EPA Export 26-07-2013:01:01:09



TRIBUTARIES (Summary}

RIVER GRADOGE

The most seriously polluted river in the Catchment ie the River
Gradege. Continual heavy pollution bas meant that a section of
it has had a "Bad" gquality rating since 1971.

I1ts overall length is 9.5 km and 1.5 km{146%4L) of this is of
doubtful guality and 2 km (22%) is of bad quality.

The 22% of "Bad" quality river contrasts with a figure of 2%
in the Southern Region and & figure of 2¥ for the national

level.

RIVER FUNSHION

The River Funshion is in a clean condition until joined =37
the Gradoge. It remains in a polluted condition for a
distance of 180 km. downstream of the confluence.

The dilution by the clean waters of theééaeep and Farahy
rivers help it recover to a satisfactsﬁy quality.

W
However, it occasionly shows tra Sof pollution downstream
to is confluence with the Blac&@@ r.

River Allow R

Like the river ﬁwbeg, tﬁe river Allow flows through
agricultural land ando hus is prone to pollution from leachate
yrruanoff and occasioral farmyard effluent dlscharges.

These give rise to the elevated phosphate levels at Kanturk.

Kanturk S5.T.W. and Kanturk creamery increase the phosphate
loading to the River Allow downstream of Kanturk.

There are a number of slow flowing sections in the River
Allow between Kanturk and its confluence with +the River
Blackwater & km. downstream. These could be subject to
eutrophication in extreme low fTlows.

River Awbeqg

The west limbs of the River Awbeg flow through agricultural
land and is thus prone to pollutien from agricultural sources.

The rivers capacity for rearation is poor due to its slow
flowing nature. Its biological survey quality rating of
moderate pollution has not changed since 1971.
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