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Summary

During 1993, water and shellfish from 19 major growing areas were monitored for chemical
parameters in accordance with the 1979 Council Directive 79/923/EC.

At each site temperature, salinity, pH, dissolved oxygen and suspended solids measurements
were taken and shellfish samples were returned to the laboratory for metal, chlorinated
hydrocarbon and algal biotoxin determinations.

Generally, water quality in all areas was good and conformed to the guidelines of the Directive.
The highest levels of metals recorded were: cadmium in Tralee Bay (0.4 to 0.7 pgg") and
Carlingford Lough (0.3 to 0.7 ugg") and lead in Wexford Harbour (0.5 pgg'). Mercury in
all cases was low with the exception of Cromane during November when levels of (0.3 pgg!
was detected. Chlorinated hydrocarbons levels were extremely low and indicate the clean
nature of Irish shellfish, unpolluted by these synthetic organic compounds. Algal biotoxins

were not detected in any samples.
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Introduction

The 1979 Council Directive 79/923/EC requires that member states monitor chemical
paramneters of designated shellfish waters to ensure that the quality of the edible species 1s
maintained or enhanced. During 1993, water and shellfish from the four areas designated in
1982 were analysed in compliance with the Directive. An additional 15 areas, currently being
considered for designation, were monitored in the same way (Fig. 1). This paper gives details
of ohservations and analyses made at each of the 19 areas in spring and auturnn.
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Fig 1: Location of shellfish areas monitored during 1993
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Methods and Materiais.

The first round of samples were collected in April and May and the second in November.
Details of locations, dates, species sampled, cultivation methods etc. are shown in Appendix 1.
At each site temperature, salinity, pH and disseived oxygen measurements were taken in situ
using a Hydrolab® muitiparameter probe. Samples for suspended solids were returned to the
laboratory, filtered through a (.54 um membrane and oven dried to constant weight at 105 °C.
A representative sample of the main species produced in each growing area was collected, for
mussels this consisted of 50 individuals and for oysters 25 individuals. In the luboratory
lengths were recorded and each sample was depurated for 14 to 16 hours in clean seawater
from the area prior to the removal of flesh for analyses. Following homogenisation, a
subsample was removed for moisture content and the remainder was split in two, one portion
freeze~dried and stored for metal analysis, the other stored at -20°C for chlorinated
hydrocarbon analysis.

For algal biotoxin determinations the digestive glands of undepurated shellfish were removed
and stored at -20°C until testing.

Cadmium, chromium, copper, lead and zine were analysed on the homogenute of the soft tissue
following microwave digestion in Teflon pressurised vessels with nitric acid and hydrogen
peroxide. Metal levels were determined by graphite furnace atomic adsorption and flame
atomic adsorption spectrometry. Arsenic was determined by hydride generation atomic
absorption spectrometry following dry ashing and destruction of the ash with nitric acid.
Mercury was determined by hydride generation atomic absorption spectrometry following
digestion with nitric and sulphuric acids.

Chlorinated hydrocarbons were soxlet extracted and cleaned-up using alumina and silica
column chromatography. Levels were determined using gas chromatography electron capture
techniques.

The algal biotoxing diarrhetic (DSP) and paralytic (PSP) shellfish toxins were tested using
approved rat and mouse bioassay techniques.

Results and discussion.

The results of this monitoring are contained in Appendix L. Generally the water quality in all
areas was good and conformed to the guidelines of the Directive. All pH measurements met
the criteria set down in the Directive (between 7 and 9 pH units) with one exception,
Aughinish at 6.3 on 5 May. Temperature, suspended solids, salinity and dissolved oxygen
measurements conformed to the requirements of the directive in all cases. Petroleum
hydrocarbons were not visible at any sites.

A wide range of metals and chiorinated hydrocarbons were analysed in the shellfish flesh from
each area.  As there are no generally accepted European standards for contaminants in
3
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shellfish, the levels were compared with the available standards and guidance values set by a
number of countries for human consumption and the mercury environmental quality standard
of the Paris Comunission, Table 1. '

Table 1: Summary of the strictest values set by various couniries for evels of contaminants in sheilfish for
human consumption (Anon, 1991) and the Paris Commission environmental quality mercury

standard.

Contaminant Guidance/Standurd Values Country
Cadimiom 0.5 pgg'l {icnmany
Copper 10 }ng’l . Nearway
Lead 0.8 }JE.L'.”] Germany
Mercury 0.5 pupp! ~ Giermany
Morcury 0.3 pgg“ Parls Commission.
fin¢ 50 gy 1 [EK.
DOT+DDELDND 500 g kot fanland
HeB 50 g kp? Norway
Lindane 100 pg ket Finland
{'B 28 80 pg ke CGermany
CH 52 80 g ket Cremmany
{3 101 80 ug kg'l Crammuny
R 138 100 pg kgt (lemany
"B 153 100 ug kal Ciemmany

TCRIRD 80 g k! Gietmany

Cepper and zinc levels in oysters from a number of areas were higher that the values shown in
Table 1. These included Cork Harbour, Bannow Bay, Carlingford Lough, Aughinish Bay,
inner and outer Tralee Bay, Kilkieran and Clew Bay. Both copper and zinc are readily
accumulated by oysters and these levels are not considered detrimental to the environment or
human health. The concentrations in all mussel samples were below 10 pgg for copper and
below 50 pgg for zinc.

Cadmium levels ranged from 0.08 Lggiin mussels from Greencastle to (1.7 it oysters from
outer Tralee Bay and Carlingford Lough. Levels of cadmium were generally high in both inner
and outer Tralee Bay, although on only one occasion {outer Tralee Bay in April) did levels
exceed the German guideline value of 0.5 ppg'. Cadmium in oysters from Carlingford Lough
ranged from 0.7 pgg in April to 0.3 pgg? in November. Leveis of cadmium in Clew Bay and
Kilkieran oysters were also quite high. Previous monitoring carried out by FRC (O' Sullivan
etal, 1991, Nixon et. af, 1991) also identified these same locations as having elevated
cadmium levels. Cadmium is a List 1 (Anon, 1983) substance and frequent monitoring of
levels in Tralee Bay, Carlingford Lough, Clew Bay, Kilkieran Bay is required to ensure the
quality of shellfish.

With the exception of Wexford, lead levels were less than 0.35 pgg'. The lead concentration in
Wexford mussels were higher than expected (1.5 pgg'} on both occastons but did not exceed
the German guideline value of 0.8 pggt. However, as lead 1s considered to be one of the
more toxic metals, the monitoring of Wexford Harbour for lead in mussels will continue at the
cutrent frequency of twice per year,
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- Mercury levels were generally very low with the exception on Cromane during November

when a level of 0.3 Lgg was detected in mussels. As the mercury concentration in Cromane
mussels during April was (.02 pgg, this was an unusually high level but was confirmed by
triplicate analyses,

Arsenic and chromium were determined in all shellfish samples and concentration ranged from
(1.4 to 2.3 flgg'and 0.03 to 0.5 pgg ! respectively. These levels do not pose 4 threat to the
consumer and essentially reflect natural levels in molluscs,

Ten individual PCB congeners and [1 chlorinated pesticides were determined in the shellfish
flesh. In all cases the levels of chiorinated hydrocarbon compounds measured were extremely
low and indicate the clean unpolluted nature of Irish shelifish from these synthetic orgunic
compounds.

All samples were tested for the naturally oceurring algal toxins diarrhetic (DSP) and paralytic
(PSP) shellfish toxins using bioassay techniques. No toxicity was detected in any of the
samples, however it should be noted that algal toxicity would not be expected during the
sampling periods.

Cuality Control.

To check the quality of the data produced during this programme, certified reference materials
{(CRM) were analysed with each batch of samples analysed. Target values were set for each
parameter measured in the various CRM used, if these values were not met the entire batch of
samples was reanalysed. The results of the CRM are shown in Table 2. Where unexpectedly
high or low results were obtained in samples from a particular area, the samples were
reanalysed in duplicate and in all cases the second set of analyses were not significantly
different from the first analysis.

Table 2: Results of the analyses of certified reference materials during the 1993 monitoring programme.

CRM (ertitied Value FRC VYalue No. of Analyses
Mussel Tissue CRM 278 pefg dry wi, pefe dry wi.

Chromium 0.80).08 0.83£0.16 6
Cadmiom 0.34 £0.02 0351 0.02 I8
Copper 9.6010.16 0.65 40,31 18
lLead 191004 1Yy8+0.17 13
Murcury 0.08% 0,007 6.2 1006 I
Zinc 7612 - 76 R (4
Oyster Tissue NBS 1566A fafpe dry wh pefe dry wi,

Chremium 1.43 £0.46 1.34 £0.20 3
Cadimium 4,15 +0.38 4,00 0,40 5
Cupper 66,3443 75,0 £3.77 5
Lead (.37 2014 0.3% £0.04 5
Mereary .06 HL.OO7 0,14 £0.07 i
Zine 830 £57 ¥87 £33 5
Cod Liver Oil CRM 349 pe/kg dry wi. uglkg dry wt,

T3 28 68 7 T4 13
('R52 149 £20 149110 13
CRI0; 370 £17 33016 i3
CBRITR 454 +31 ‘ 435 +158 13
3153 938 40 870 461 13
{"B180 QR0 422 268 112 13
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Proposed Monitoring for 1994,

Provision is made in the Directive to reduce the frequency of monitoring when the quality of
shellfish and shellfish waters is appreciably higher than that set out by the Directive and where
there is no pollution or risk of deterioration in the quality of the water. The 1994 monitoring
programme of shellfish growing areas will take into account thesc provisions along with the
1993 results. Table 3 shows the areas and parameters it is proposed to monitor and the
frequency of sampling during 1994, Shellfish from Lough Foyle will be monitored for
organchalogenated substances as a result of a spillage of wood preservative into the Strule
River during May 1994,

Table 3: The proposed monitoring for 1994

Sample Location Parameters Parameters
2 Quarter 4 Duarter
Aughinish Bay - All parmmeters
Bannow Bay — Al parmmeters
Bantry Bay All parameters
Catlingford Lough Metals All parsmelers
Castlegregory (Outer Tralee) Metals All parameters
Clarinbridge - At parameters
{lew Bay Metals All paramelers
Cark Harbour - All paramcters
Cromane Muorcary All parameters
Derrymore sl (Inner Tralec} Mesals All parameters

Glenganiff
Cireencastle
Kensare Bay
Kilkioran

Killary 1br.
Mulroy Bay
Quiglics Pt
Roaringwater Bay
Wexford

Organohalogens
Metals
Organohalogens

Meatals

All parameters
A parameters
All paranmelers
All parameters
All pariumeters
All parameters
All parameters
All parameters

Al paramelers
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Appandix 1. Monitoring resullrs from shellfish-growlng sictlans,
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Appendix 1. (contd.) Meonitaring resutlrs frem shellisn-growing statiens,
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Appendix 1. {contd.) Menltarlng rasudlrs from sheliflsh-growing stations.

Sample tocaton ¥iikieron Hhary Fbr. Kiliary Hior, LUy By Rty Boy Quiglays P Qulgieys Pt Roaringwater Roadngwotar  Wexford Hbr,  Wextord Hbr Whidlahy [ whiddy |
Cots somplad YO-Flov-92 04-Meary-93 09-Mov-23 Co-1Aay-93 08-FHov 93 05-May-83 0B-plov93 192103 25-Nov-93 2-ApH-P3 17-MNowv-93 Z20-A520-93 25-Moyv-93
Latifude (M 55 2214 53t 35.00 53 38 20 5587 07.55 557 G907 557 06,68 557 (7,30 S51' 32,75 B1' 3160 52 20,29 52" 20,25 514215 &1t a1.30
Longiuds (W) w3907 097 45 00 09° 44,20 0477 40.9% 07" 41.04° 077 10,88 07" 10500 09 24.5 09 2580 06 24.92 U4 25.34 09 2850 Q% 28507 :‘Fj
Tima of hightTida 1330 1700 1229 73 1450 ano 1400 1620 14600 1300 00 1712 1230 E:‘_‘
Time of samgling 1220 1515 73 1630 1545 1030 1230 115 1625 TG 19030 1215 1900 ﬁ‘\_ ‘
Spacles sampled Qeduis A adtis R sl A adiits M ach iy . echifs M oadini M. eduls A adiiis M.t M oaduis M. e Moaduls et |
Fla, of indbiduals Insoumgila 25 50 50 50 50 50 &0 50 50 51 50 50 50 < |
tlzthod of cutfivation, Bortemn Suspensan Suspandon Sraspension SuRIENEoN Bofforn Botan Suspsnstcn Suspanslon Bottom Bottorn Suspansion SUspPenEoN ;“

-~
water %
Tempetahire - a1 122 97 123 7.2 1.6 873 0.2 ¢.1 124 S 10.8 0.3 o |
Salirity  psu 257 328 215 32.5 2.1 28 23.3 2.4 257 29 26,1 33e 273 : !
PR P 77 8.3 78 8.4 78 5.2 7.8 Haotandlysed 77 7 7.9 8.2 77 N i
Dssolvad Qrygen % Soturation o od ¢ 20 Q0 100 Bl LR 100 §a o7 105 97 =
Suspendsd Sallds mgl-1 (pom) 0.6 2.5 4.3 1.8 39 315 2.4 3.5 0.2 3.z 22 3.3 ]
stellfish Ns}
Animum Lengi mm 57 47 at 45 44 47 42 41 41 43 50 a3 41 N
Mepdrnum Length mm & 562 &1 &2 &0 43 63 54 a1 71 59 59 &0 +
tdean Length mm 77 54 3 55 54 54 53 49 50 36 83 52 48
Meials
Arseric wgg-1 (pvn) 2.3 J.b 1.7 a4 2.3 6.7 2 19 19 kot Analysed 1.9 Mot anahsed 0.9 |
Cagrntum ugg-1 (Eam? 0.47 0.1 [ 015 0.14 0.1 0.2 015 o3 0.2 0.2 0.3 0.2 |
Chromium ugg-T {(ppm) 2.17 ai 0.1 01 017 03 2.5 .18 0.23 0.42 6.2 9.1 0.3 |
Copper ugg-! (prrn) 59 1.4 1.7 1.2 1.5 1.4 1.6 1.2 1.4 1.7 L5 1.3 1.5
Laod ugg-1 {ppm) 0.04 0.04 cog 0.04 0.0? 02 o2 0.31 Q.18 05 05 a1 0z
Marcury ugg-1 {oprnd .07 0.02 006 0.0z 0.04 0.02 0.04 <01 <D 0.02 0.n4 0.0 304
dne ugg-l o 447 16.5 340 235 to.5 12.8 15 185 ok 18.1 152 20 24

Chisrinated Hydrocarbons

CECongener 28 Lgkg-t (ppeh; <93 <03 <03 <03 <3 0.3 < 6.3 <3 <03 =03 <0.3 <03 <3
T8 Congenar 31 ugkg-1 (ppb) < 0.4 <G4 <04 <04 <{.4 -« 0.4 <G4 < (14 <04 <G.4 <34 <{.4 <04
CB Congsner 52 ugkg-t (ppb) <08 <0.5 <03 <05 0.5 <05 <0.8 <05 <03 <0.8 <{.5 <3 <25
TBCongenst 1071 ugkg-1 (ppoy ' 0.5 < 0.5 0.3 <C.& 063 03 0.8 <05 .7 0.5 &3 < 0.8 0.4
CBCongener 105 ugkg- (ppb) <0.3 <03 <0.3 <0.3 0.2t 0.z 0.2 <03 <3 «0.3 021 <3 0.1
CBCongener 118 ugkg-1 {pphy) 0.2 < 0.4 [LRc) <04 0.6 3 2.6 <D.4 <0.4 <04 0.24 [} G.2
TR Congenar 138 ugkg-1 {opb) 35 <05 07 <05 1.15 c.é 1.2 <05 2.62 <05 1.14 <05 o.e
€3 Congensr 183 ugkg-1 (oo o8 <03 1.9 <03 1.45 0.9 1.5 <03 0.7 <0.3 1.13 <0.3 e
Ca Conganer 156 ugkg-1 (ppe) <6 <08 <05 <06 <0.6 < 0.6 <09 <04 <0.é <0.b <06 «0.¢ <0t
CEB Congener 180 ugkg-1 (ppk) <07 <07 < 0.7 <07 <07 < 0.7 . <07 <07 <07 <07 <0.7 <07 HES
COE-p R ugkg-1 (k) 1.74 45 Z «0.7 1.28 1.1 1% <07 124 T.d 1.43 o7 0.6
COEop  ugkg-1 (pro) <140 11 <10 C53 0.37 T3 1.4 <19 <10 i <1.0 13 < 1.0
COi-po ugkg-1{ppE) <09 <09 0.7 <0.% <09 2.7 <09 <09 <0.@ a7 <(.0 2 < 0.9
DOO-p”  ugkg-1 (opb) <08 <8 0.8 <0.8 0% 1.2 1.9 <03 <08 1.5 0.8 <08 0.4
BHC. alpha ugkg-1 (pehl < {9 ' <09 <09 <0.% <09 <09 <09 < 0.9 <09 <09 0.32 <08 0.8
BHC, gomma (Lndane)  ugka- G <09 <08 <0® 2.8 0.5 c.e <0¢ [ 0.8 <0.¢ <09 1.2 <&
Chlardans. gipha ugkg-1 (ophs) <07 <07 05 215 0,34 <07 <07 <07 <07 1N <0.7 <07 <7
Chlerdone, gomma  ugkg-1 {peh) <08 <08 <08 <0.8 0.8 <hé <08 <08 <08 <0.8 <0.5 <038 E:)
Disldrin - ugkg-1 (ppb) 1.0 1 <1.0 1.44 0.43 1.6 <3l 1.4 < 1.0 i3 <l.0 T4 <140
HCB  ugkg-1 (opb) < {7 < Q.7 <0.7 <0.7 <7 <7 2.7 <07 < 0.7 <07 <0.7 < 0.7 < 0.7
trams-Honachior  ugicg-1 {peb) <08 <08 <Q.8 <0.8 <(.8 <08 < 0.8 < 0.8 <0.8 <0.8 <08 <08 <08




