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SUMMARY

1. Marine and freshwater fish bio-accumulate environtalecontaminants, and coastal and
river waters are recognised sinks for these chdmi¢ais study characterises a range of
existing and emerging contaminants in the flesfisbf and shellfish species with a view

to determine current levels of occurrence andltma¢stimation of consumer exposure.

2. A range of fish species from marine and freshwhtdritats were obtained comprising
32 marine samples, 16 freshwater samples and Senahiellfish samples. These were
analysed for the following contaminants:

* Heavy Metals . Chlorinated Dioxins (PCDD/Fs)

* Polybrominated biphenyls (PBBs)

* Brominated dioxins (PBDD/Fs) . Polychlorinated naphthalenes (PCNSs)

* Polybrominated diphenylethers (PBDES) * Phthalates

Polychlorinated biphenyls (PCBs)

Additionally some of the samples were also analysedperfluorinated compounds

(PFOS) and polycyclic aromatic hydrocarbons (PAHS).

3. The methodologies used for the analyses are lakdgl€yS accredited to the ISO 17025
standard and where applicable (e.g. dioxins and dpdBllow EU commission
regulations for quality criteria. Equivalent critewere followed for those analytes not
directly covered by accreditation. For chlorinatkoxins and PCBs, the concentrations
of each sample have also been reported as toxicadgunts (TEQS). A similar approach
was used for the PBDD/Fs and relevant PBBs, butlith@ations of this interim
measure must be recognised, i.e. the analogousirctied TEF values used, provide

only an indicative estimate of toxicity (TEQ) fdretse brominated contaminants.

4. For the organic contaminants it is clear that rsh for shellfish samples in this study
breach the existing regulated limits - for dioxildaPCB WHO-TEQ for example, the
highest level was detected in a sample of roach avitoncentration of 3.5 ng/kg against
a maximum permitted value of 8 ng/kg. For the hemstals, some expected minor
excursions beyond the maximum limits for mercurgwdn ling and blue ling (ling is
known to bio-accumulate the metal), with measur@des of 0.7 mg/kg and 0.6 mg/kg

against a limit of 0.5 mg/kg.
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5. The results of this study confirm the occurrenceaoWide range of environmental
contaminants in these species and underline thquitpiand persistence of these
compounds. This is evident from the occurrenceathblegacy contaminants (PBBs,
PCNs and PCBs), as well as more recently introdabedhicals (deca-BDE and PFCs).

6. Fresh-water fish generally show higher levels & thajor contaminants investigated
(apart from arsenic and mercury) than marine speaieshellfish. This is remarkable
given that many of the fresh-water samples receve made up of a number of small
sized fish (average 15-20 cms in length) that wdnddunlikely to be consumed. Given
the bio-accumulative nature of these contaminanis,probable that larger (and older)

fish within the same locations would tend to shaghbr levels of contamination.

7. This report represents the first study of suchragrehensive set of contaminants in fish
and as such is unique. The data will allow estiomatf dietary intake for consumers of
these foods, but considerable uncertainty wouldaiemwithin these estimates, given the
observations made in this study, particularly foe tfreshwater fish. The data also
provides information on the current background lewd these emerging and existing
contaminants. A parallel study on freshwater figinT uncontrolled waterways in other
parts of the UK is currently underway. The combimd@drmation from these two sets of

complementary data may allow more refined estimatésiman exposure.
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INTRODUCTION

Environmental contamination in fish and shellfish

Marine and aquatic environments are recognisedssiok a range of environmental
contaminants, and uptake and bioaccumulation bypwsifish and shellfish species has
been widely documented. In particular, marinelfbklhave a recognised potential for
bio-accumulating contaminants and some species asichussels, are commonly used
as early indicators of local pollution. Consequgntharine fish and shellfish have been
shown to make a significant contribution to humaxpasure of a range of
environmental contaminants. Aquatic species alsowsa similar potential for
contaminant bio-accumulation and there have beemmber of reports of elevated
contaminant levels in river and lake species sschaut, pike, carp, perch etc. In many
parts of the world, including the European Unioshfcaught from rivers and other
fresh waters are often included in the diet. Witthie UK however, it is unclear as to
what extent these potential foods contribute to &urexposure, due to lack of current
knowledge on contaminant levels in the various iggeand the extent to which these
species are consumed by certain sub-groups of dpelgtion such as anglers and
others.

Heavy Metals

Some trace elements and in particular, heavy matalestablished toxic contaminants.
Some elements, such as copper, chromium, selemdrziac are essential to health but
may be toxic at high levels of exposure. Other elet:i have no known beneficial
biological function and long-term, high-level exposs may be harmful to health.
Environmental sources are the main contributorsottamination of food which is the
major source of the overall exposure of consumersnetals and other elements,
although other routes may also be significant @esample, oral exposure via the
drinking water, inhalation exposure via the occigral setting). The presence of
metals and other elements in food and the envirobnocan also be the result of
contamination by certain agricultural practicesg(ecadmium from phosphate
fertilisers), manufacturing and packaging procegses aluminium and tin in canned
foods) and endogenous sources (e.g. as in groutefsasia certain parts of the world).
Furthermore, certain food groups naturally accuteutmme elements and consequently

contain high concentrations of these elements cosmdptp other foods. For example,
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fish and shellfish are known to accumulate arseamd mercury and cereals can
accumulate cadmium. Metals and other elements nragr emarine and aquatic
environments and bio-accumulate in species at amyt puring growth and harvesting.
There have been many surveys of sea-fish for teémments but fewer conducted on
freshwater fish or on deep sea fish and very feat thave been conducted with
simultaneous analysis for organic contaminants. vilemetals may be present in
waterways as a result of the geology of the redimnexample naturally occurring lead
or zinc are found in some areas. These and otitenfpally toxic elements may also be
found in the location of certain industries, agsuit of unauthorised discharge, or as a

result of other anthropogenic activity.

In the UK, the FSA recently conducted a study ofaiseand other elements as part of
the total diet study (FSA 2009). The results of #tedy indicated that current
population dietary exposures to most of the medald elements investigated did not
raise specific concern for the health of consumEisvever further investigation on
some of the elements was recommended as well aswed efforts to reduce dietary

exposure to inorganic arsenic and to lead.

Dioxins and PCBs

Dioxins and PCBs are recognised environmental and Eontaminants that are known
to bio-accumulate in fish and shellfish. The extithis accumulation is evident by the
levels of these contaminants detected in varioudies. In the UK Total Diet Studies
(TDS) (FSA 2003) carried out over the last 2 desadish (including shellfish) has
consistently been one of the highest dioxin and RGBtaining food groups. Reports
from other recent studies on the levels in fish sinellfish also support this observation
(FSA 2006, Health Canada 2005, FSAI 2002, Fernaatlas2004B). Specific surveys
on marine and farmed fish and shellfish (FSA 20088Al 2002, Hites et al 2004,
Hashimoto et al 1998, Jacobs et al 2002, Fernagidas2008, 2009, 2009B) confirmed
the relatively high concentrations of dioxins an@B8 in marine species, and also
showed that fish with a high lipid content, or dilgh, and bottom feeding fish such as
plaice, contained a higher concentration of thdéaimmants as compared to other, white
fish. Shellfish species, particularly oysters, sratmussels, whelks, etc. also showed
relatively high concentrations of dioxins and PCBfuman dietary exposure can

therefore be significantly influenced by the fishdashellfish component of the diet,
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particularly in high level consumers and low bodgight individuals. Dioxin levels in
fish and shellfish species used for food have lregnlated by the EU following the
introduction of maximum permitted levels (MPLs) BR002 (Council Regulation
2375/2001) and amended in 2006 (Council Reguldt&81/2006)

BFRs and Brominated dioxins

Brominated contaminants commonly refer to a randeadditive and reactive
brominated flame retardant chemicals (BFRs), amimbrated dioxins and furans
(PBDDI/Fs). BFRs are used specifically to slow dosvninhibit the initial phase of a
developing fire. PBDEs (polybrominated diphenylezff) are mass produced BFRs that
are incorporated into a number of commonly used memial materials such as
plastics, rubbers, textiles and electronic comptmdPolybrominated biphenyls (PBBS)
were previously used for the same purpose but timr has been banned since the
1970s.The use of BFRs has undoubtedly saved lives andcesdd human injuries
(Spiegelstein 2001, Emsley et al 2002), and figue20% reductions in fire deaths
directly attributable to flame retardants have bgeoted. PBDEs are mixed with other
ingredients when flame retardant materials are ywed and as this is an open-ended
application, the chemical is available to diffusg of materials into the environment.
This process can occur over the lifetime of theemal - during manufacture, use, and
disposal. The occurrence of BFRs in environmentahmartments such as water,
sediments and biota (Hale et al 2001, D’Silva 2G04, Covaci et al 2005, Webster et
al 2008) accompanies an increasing amount of eg&lghat suggests that these
chemicals may cause potential detrimental humatithetfects (Darnerud 2003, Hakk
and Letcher 2003, D’Silva 2004). Emerging toxicatad) data shows that PBDEs can
cause liver and neurodevelopmental toxicity andafthyroid hormone levels. In recent
years the EU has carried out a comprehensive msikessment under the EXxisting
Substances Regulation (793/93/EEC) of commerci@®PPBroducts. The outcome was
ban on the use of Penta-and OctaBDE since 2004sifintion with regard to another
mixture - deca-BDE remains fluid - in 2008, the &ean Court of Justice (ECJ)
annulled the exemption to the EU Directive on thestRction of the Use of Certain
Hazardous Substances in Electrical and Electroguigient 2002/95/EC, commonly
referred to as the Restriction of Hazardous Substairective or RoHS Directive as
of 30 June 2008 that was granted in 2005 for Delb&-B
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There is very little information on the occurrenoé other emerging brominated
contaminants such as the polybrominated dibenzimxirs and polybrominated
dibenzofurans (PBDD/Fs) in food. This is perhapsuwiprising given the relatively
recent recognition of the global environmental rdisttion of these pollutants and the
difficulties associated with making valid measuretse PBDD/Fs are inadvertent by-
products of incineration processes and have pmiemical properties that are similar
to their chlorinated analogues. They originate freimilar anthropogenic sources as
chlorinated dioxins, such as incineration, or clwihimanufacture e.g. PBDD/F are
formed as by-products during the manufacture of BP8DStudies of incineration
processes (Weber et al 2002, D’Silva et al 2004wskhat the formation of these
compounds are consistent with “de novo” hypothesid are thus governed by the
occurrence of bromine or chlorine sources in inciter feed. There are studies
(Barontini et al 2001, Weber and Kuch 2002) to shibat the incineration of products
containing BFRs as well as thermolysis of BFR makauch as PBDES is an important
source of PBDD/F emissions. PBDD/Fs can also benddr from PBDEs, during
thermal processing procedures such as extrusionyldng and recycling, and
degradation. It has also been demonstrated thatDPBDcan be formed during ultra-
violet irradiation of decabromodiphenyl ether (Oésmet al 2002). Recently, there have
been reports that some lower brominated PBDD caarge(tri- tetra-) may be produced
through biogenic formation in the marine environtnand bio-accumulate in some
marine species (Malmvarn et al 2005, Haglund &0817). As the utilisation of BFRs
continues to increase, a corresponding increadeBDD/Fs levels can be expected.
Studies on the toxicity of PBDD/Fs are limited lingth, in vivo and in vitro studies
demonstrate AhR agonist properties and dioxin-légects (Birnbaum et al 2003,
Environment Health Criteria 205). Although there arnumber of methods reported for
the analysis of dioxins, PCBs and PBDEs (Gilpinaet2003, Krokos et al 1997,
Fernandes et al 2004) very few methods exist fer dietermination of PBDD/Fs
(Ashizuka et al 2004, Fernandes et al 2008). Te tare is only a limited amount of
available data on the occurrence of these compoimélsods (Fernandes et al 2009,
Fernandes et al 2009c¢).

General observations from a recent study on fishshellfish (FSA 2006b) showed the
occurrence of both, BFRs and PBDD/Fs. PBDESs, pdastity congeners 47, 49, 66, 99,
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100, 153, 183 and 209 were detected in most ofdhgples apart from canned products.
Lower brominated dioxins and furans were also dete;n a number of samples, with
tri-bromo analogues occurring at significant levelsrticularly in shellfish, as was
observed in later studies on shellfish from Scatl@iRernandes et al 2008) and other
parts of the UK (Fernandes et al 2009). This isiraportant observation as tri-
brominated dioxins and furans have been reportethatee a greater toxicological
significance than their chlorinated counterparteh@isch et al 2003). The greater
frequency of detection of PBDFs relative to PBDDlects the environmental
occurrence and emission profiles for brominatedid® and furans, which both show

higher levels of the furans.

Chlorinated Naphthalenes

PCNs are industrial chemicals, produced over mdsthe last century, although
manufacture is currently banned and use limitectyTWere sold as technical mixtures
(e.g. Halowax in the US, Nibren in Germany, Seekahe UK, etc) of the commercial
PCN product in mineral oil. However, PCNs can di®oformed through industrial
thermodynamic processes such as incineration, amadation pathways resulting from
de novosynthesis during combustion have been documetlitexidt al 1999, Takasuga
et al 2004). The halogenated aromatic structurgiges strong chemical stability and
the molecule is resistant to attack by strong adhf3Ns are hydrophobic compounds
that possess high thermal stability, good weathsistance, good electrical insulating
properties and low flammability. They were theref@ommonly used as dielectrics in
electrical equipment. Unfortunately, the propertéphysical and chemical stability are
also responsible for the persistence of PCNs iiremmental and biotic media.

All chloronaphthalene congeners are planar andphpie compounds, structurally
similar to the highly toxic 2,3,7,8-tetrachlorodiiz®-p-dioxin molecule, and can
contribute to an aryl hydrocarbon (Ah) receptor-ratgti mechanism of toxicity,
including a combination of toxic responses such ragrtality, embryotoxicity,

hepatotoxicity, immunotoxicity, dermal lesions, datgenicity and carcinogenicity
(Blankenship et al 1999, Blankenship et al 2000gvizil et al 1994, Hanberg et al
1990, Villeneuve et al 2000). In humans, severa skactions (chloracne) and liver

disease have both been reported after occupatxpalsure to PCNs. Other symptoms
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found in workers include cirrhosis of the liveritation of the eyes, fatigue, headache,

anaemia, haematuria, anorexia, and nausea.

PCNs have been detected in several environmemabaaments including biota. They
have been measured in fish from the Great Lakespéties such as trout, carp, bass,
and pike, from low to sub-ppb levels of total PGRainan et al 2000). Fish from the
Detroit river showed concentrations of up to 31pb fVan de Plassche and Schwegler
2005) while harbour porpoises from the west coaSiveeden showed concentrations of
up to 730 ng/kg wet weight in blubber, nuchal fatl diver (Ishaqg et al 1999). A range
of fish species from the Baltic sea and three Bimiakes were measured with levels
ranging from 1 — 170 ng/kg whole weight for samdieen the Baltic sea and 2 — 66
ng/kg whole weight for samples from the lakes @swset al 2006). At present there is
very little information on dietary exposure of humao PCNs, but two surveys of foods
have been carried out in Spain. These studies urezh$CN homologue totals and
showed that the highest concentrations were ingiadisoils, cereals, fish, dairy products
and meat. Within the UK, a study on food, targetsipgcific PCN congeners based on
toxicity and occurrence, found that the higheselewf occurrence were in fish and
shellfish (Fernandes et al 2009D).

Phthalates

Phthalates are a class of similar multifunctiofroicals used in a variety of consumer
and personal care products. High-molecular-weighthglates e.g. di-2-ethylhexyl
phthalate (DEHP) and butylbenzyl phthalate (BBaR) primarily used as plasticizers
in the manufacture of flexible vinyl, which is usedconsumer products, flooring and
wall coverings, food contact applications, and roeddevices (Hauser et al 2006).
Manufacturers use low-molecular-weight phthalates diethyl phthalate (DEP) and
dibutyl phthalate (DBP) in personal care produetg.(perfumes, lotions, cosmetics), as
solvents and plasticizers for cellulose acetate, ianmaking lacquers, varnishes, and

coatings, including those used to provide timedasé in some pharmaceuticals.

As environmental contaminants, phthalates are te@do be ubiquitous and persistent
in the environment and have been detected in emviemtal media including rain water,
water, soil and sediments, indoor air/dust and tgusystems including biota. As

industrial chemicals they have been produced igelarolumes for additive plasticizer
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applications. It is reported that they are no longsed in plastic food packaging but
they may be used in adhesives or inks applied th suaterials. Phthalates are
lipophilic compounds and are known to accumulatéaity tissues. They have been
detected in foods, in particular fatty foods, ankthalate metabolites have been
observed in breast milk and urine. Studies on bick effects of phthalates have
focused on endocrine disruption and reproductivecity. A number of phthalates

cause wasting of the testes in animals and deaesserm counts in mice. Target

organs for many phthalates appear to be withimtammalian reproductive system.

These chemicals are now known to be widespreachmadntaminants and can be
found even in remote marine locations. Bioaccunutain bird eggs, fish and seals has
also been documented. It is reported that expdsyshthalates is likely to be causing
adverse effects in wildlife in heavily contaminatedters and sediments near industrial
discharges containing phthalates (Phthalate bgafifvVF 2006).

Perfluorinated Compounds

PFOS and related perfluorinated compounds (PFGs)raustrial chemicals that are
now understood to be Persistent Organic PollutédRBPs). These compounds are
widely used in the production of non-stick coatingswater repellent and stain resistant
coatings for fabrics and furnishings, in fire figigt foams and other applications. PFCs
may bio-accumulate up the food chain through atilss) or disposal routes, or enter
directly into food through primary contaminationeats. The assimilation pathway is
different to other POPs since these compoundsarasilipophilic, and are in fact quite
polar. Early information on occurrence in Europeavironmental and food samples
(mainly fish) confirms the presence of PFOS in figrticularly in the liver (EFSA
2008). Similarly investigations into Japanese fo(@sruge 2008) reported cattle, pig
and chicken livers to contain mean PFOS conceatratiof 34, 54 and 67 pg/kg,
respectively, with the highest individual PFOS alat 92 pg/kg in a chicken liver.
Studies on shellfish taken from South China andideghowed PFOS levels in oysters
from Tokyo bay at 3ug/kg. PFOS has been shown to bio-accumulate in gt a
kinetic bio-concentration factor has been estimabele in the range 1000 — 4000. The

time to reach 50% clearance in fish has been etgdra be around 100 days.
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Polycyclic aromatic hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs) can be tbum shellfish, but are usually
metabolised in other fish species. They can badan fish prepared for consumption,
as a result of processing —eg. Smoked fish are knmmwncontain elevated levels of
PAHs. Some PAH compounds have been shown to b@aeo and carcinogenic, the
most studied of which (benzo[a]pyrene, or B[a]P)regulated in a range of foods
including shellfish, within the EU (SCF Opinion Z5)0Commission Regulation
208/2005). There are also plans to consider thelaggn of other PAHs in the future.
The major sources of environmental PAHs are conmugirocesses and industrial,
particularly petrochemical, activity. Filter feedighellfish species appear unable to bio-
transform PAHs, as other marine and terrestrianahido, and as such tend to bio-
accumulate these contaminants. The proximity ofsimentioned and additionally,
coastal industry, effluent from rivers flowing tlugh industrial areas and commercial
shipping lanes, to the areas where shellfish areekted, undoubtedly influence the
levels of bioaccumulation. In a recent study onabig molluscs including mussels,
oysters and scallops, the FSA reported positiveatieih of most PAH compounds in
samples taken in England and Wales (FSA 2005). Mewm comparison to a study
carried out about a decade earlier, reported lewsse significantly lower and no
sample showed levels above theutfkg EU limit for B[a]P in shellfish.

Study Objectives

A major obstacle to the risk assessment of humgmosxe to some of these
contaminants is the acute shortage of reliable roenae data. This is particularly true
for contaminants such as PBDD/Fs, phthalates, P@ns PFOS where analytical
accessibility is limited due to the difficulties cauntered in making reliable
measurements. This is mainly because food mataoesnore analytically challenging
than environmental matrices (for which relativelyonm data is available), and the
requirement for measurements to be sufficientlysgime to make the risk assessment
meaningful. This study addresses these issueslditi@n to allowing the assessment of
risk, the data it will generate will complement aextend the available knowledge on
the occurrence of these contaminants in marinedigh shellfish. In particular, it will
complement similar data that is available for dts#lspecies commercially produced in

Scotland. Additionally, it will provide informatioon contaminants that are present in
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freshwater fish species that may be consumed bie@ngr other sub-groups of the

population.

EXPERIMENTAL

Sampling

In the first phase of sampling 32 samples of mafisie including deep-water species
were collected from Scottish waters during 2008difidnally 5 samples of mussels
were also collected. In the latter half of 200&igHer 16 samples of freshwater species
were collected from rivers, canals and other freslters. On receipt at the laboratory
each sample was given a unique laboratory referancgber and the sample details

were logged into a database. The samples weradtomen (-20°C) prior to analysis.

Details of the sampling plan (including location tbe sampling sites) constructed in
conjunction with the FSA and the Fisheries Rese&etvices (FRS) laboratory are
included in Annexe 1(Robinson 2009).

The samples were dissected to exclude non-edibts pad the tissue obtained from
this process was homogenised by mincing and blgn&uab-samples were taken for the
analysis of metals, phthalates and PFCs. Whereregjsub-samples were freeze-dried
and the resulting powders were thoroughly mixeaieefaking sub-sampling again for
the analysis of dioxins, PCBs and other organi¢ammants.

Fat Determinations

Fat determinations were performed by a UKAS (IS@2bjJ accredited laboratory on
sub-samples of the freeze-dried and homogeniseglsanusing a standard method
(British Standards Institute 1970).

Analytes

The majority of samples (except where limited byigh® were determined for the
following analytes:

Heavy Metals — Cr, Mn, Co, Ni, Cu, Zn, As, Se, &g, Hg, Pb (inorganic arsenic and
methyl mercury were also determined in differeri-guwoups of the samples.

Dioxins - all 17, 2378-Cl substituted PCDDs and FSD
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PCBs - nomertho-substituted PCBs - IUPAC numbers 77, 81, 126 &% 1

ortho-substituted PCBs -IUPAC numbers 18, 28, 31, 4754952, 99, 101, 105, 114,
118, 123, 128, 138, 153, 156, 157, 167, 180, 18943, 44, 60, 61, 74, 66, 87, 110,
129, 141, 149, 151, 170, 183, 185, 187, 191, 193, 201, 202, 203, 206, 208 and 209

Brominated dioxins - 2,3,7sBDD, 2,3,8-BDF, 2,3,7,8-Br substituted PBDD/Fs: and
10 tetra — hexa brominated congeners (note thatitltiudes only 1 hexa-Br as no
standards were available for the other 3 congeners)

PBDE congeners: IUPAC numbers 17, 28, 47, 49, @6,77, 85, 99, 100, 119, 126,
138, 153, 154 and 183.

PBB congeners: IUPAC numbers 15, 49, 52, 77, 126, 169, and 153.

PBDE 209 and PBB 209 (deca bromo compounds)

PCNs - PCN-52/60, 53, 66/67, 68, 69, 71/72, 7345

Phthalates - Dimethyl phthalate, diethyl phthalatiisopropyl phthalate, diallyl
phthalate, diisobutyl phthalate, di-n-butyl phthaladipentyl phthalate, di-n-hexyl
phthalate, benzyl butyl phthalate, dicyclohexylhaiate, di-(2-ethylhexyl) phthalate, di-
n-heptyl phthalate, di-n-octyl phthalate, n-Octydlecyl phthalate, diisononyl phthalate,
diisodecyl phthalate and di-n-decyl phthalate @isnyl and diisodecyl phthalate are
isomeric mixes rather than individual compounds)

A set of 26 PAHSs including those deemed by EFSAd®f toxicological significance,
and those prioritised by the US EPA, were analysede 5 shellfish samples.

Where sufficient quantity of sample allowed a b freshwater and 5 marine samples
were analysed for perfluorinated compounds.

Reference Standards

Reference standards for PCDD/Fs, PCBs, PBDD/Fs,sPBBDEs, PAHs, PCNs and
13¢,, materials for use as internal standards were sdifrom either Cambridge Isotope
Laboratories (Andover, MA, USA) or from Wellingtdraboratories (Guelph, Ontario,
Canada) as solutions in n-nonane, iso-octane, meitloa toluene with a specified 10%
tolerance on concentration. Deca-BB was obtainedaragso-octane solution from
Accustandard and deca-BDE was obtained as a tolsehd#ion from Wellington.

Standards for the other analytes measured, ardedietdthin the procedures.

PROCEDURES
Heavy Metals - Sample digestion and measurement
1 — 2 g (fresh weight) of each sample was weighéal alloted quartz digestion vessels

and a mixture (4:1) of nitric acid and hydrochlagimd added (5.0 ml). The vessels were
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sealed and the contents digested using a high yreessicrowave digestion system
(Anton Paar ‘Multiwave’). Reagent blanks, certifieeference materials and a spiked
blank were also taken through the procedure. Todtieg solutions were transferred to
pre-marked acid-clean plastic test tubes and dilute 10 ml with deionised water

(18MQ).

Seven calibration standards from certified stoaks®n acid matrix to match that of the
samples, were prepared to cover the expected coatien range for each element.
The digest solutions and standards were dilutetidumwith internal standard (indium or

rhodium) in dilute nitric acid (1 %v/v). Measuremtenvere made using either a Perkin
Elmer Elan 6000 ICP-MS instrument or an Agilent G&9 ICP-MS instrument. The

element concentrations in the diluted samples waleulated from the response curve
of the standards at the beginning of each run.cmeentrations of 12 elements were
determined (Cr, Mn, Co, Ni, Cu, Zn, As, Se, Ag, Gt and Pb). Details of the

methodology used for the speciation studies omarsad mercury (mercury speciation
carried out at the University of Pau, France) hbgen reported earlier (Garraud et al
2007, Rose et al 2007)

Quality Control (Metals)
The analytical procedure is accredited to the ISR25b7standard. The criteria used to

assess data included checks on instrument drifte Sgcovery, replicate agreement,
limits of detection and certified reference materaues.

The LOD was defined as three times the standarchti@v of the signal from reagent
blanks (which had been taken through the entirelyaoa procedure) when

subsequently corrected for sample weight and ditutirhe LOQ was defined as ten
times the standard deviation of the signal frongesd blanks (which had been taken
through the entire analytical procedure) when syisetly corrected for sample weight

and dilution.
Analyses included re-measurement of a calibratiandard at the end of each ICP-MS

run. In order to pass this check, the re-measstatdard had to be within £ 20 % of

the initial value.
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Data were accepted if the recovery of spike foheatalyte was within the range 60 to
140 % with at least 75 % of these recoveries lyithin the range 80-120 %. Replicate
values for a given sample had to have a relatimadstrd deviation of <20 % or a

standard deviation of <LOQ, whichever was greater.

Results for reference materials (Table 13) hacetwibhin the certified range, or 40% of
the quoted value, whichever was greater. Whergatigde values were shown on
certificates, measured concentrations had to barwi factor of 2 of the quoted value.
Data were accepted if results for at least twdhefthree reference materials passed the

criteria above.
PCDD/Fs, PCBs, PBDD/Fs, PBDEs, PBBs and deca-BB/BDE

The PCDD/F internal standard solution contained inafrconcentrations of 2 ng/ml of
each of fifteen*Cy, labelled 2,3,7,8-substituted internal standar@isgese compounds
were labelled analogues of all the PCDDs and PGibHksterest except for 1,2,3,7,8,9-
HxCDD and OCDF. The PCB internal standard solutioontained nominal
concentrations of 200 ng/ml of eightCy, labelled ortho-substituted PCBs (IUPAC
numbers 28, 52, 101, 118, 138, 153, 180 and 19d) rmminal concentrations of
2 ng/ml of four'*Cy, labelled non-ortho-PCBs (IUPAC numbers 77, 81, 486 169).
The internal standard solution for the brominatemxids contained nominal
concentrations of 10 ng/ml each of fiVéC,, labelled 2,3,7,8-substituted internal
standards (one each for tetra- and penta-Br sutestidioxin and furan, and one hexa-
Br substituted dioxin). The internal standard sotlu for the PBBs and PBDEs
contained nominal concentrations of 100 ng/ml %€, labelled PBBs (IUPAC
numbers 52, 77 126 and 153), 100 ng/mi’6f, labelled PBDEs (IUPAC numbers 28,
47, 99, 153, 154 and 183) and 300 ng/mi’6%, labelled Deca-BDE.

The internal sensitivity standard solution used daho-PCB measurement contained
3¢, -PCB 202 and“C,, -PCB 77 at a nominal concentration of 100 ng/nilhe
internal sensitivity standard used for the PCDCHRE non-ortho PCBs contain&iC,,
-1,2,3,4-tetrachlorodibenzo-p-dioxin antfC, - 1,2,3,7,8,9-hexachloro-dibenzo-p-

dioxin, each at a nominal concentration of 4 ng/nihe internal sensitivity standard
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solution used for PBDD/Fs PBBs and PBDEs contaifi€g, -PCB 202 and>C;, -
PBDE 139 at a nominal concentration of 100 ng/mAll internal and sensitivity

standard solutions were prepared in n-nonane.

Dichloromethane, methanol, toluene, hexane andnasm® were purchased as doubly
glass distilled (Rathburn, Scotland) and assessdddk of contamination before use.
Alumina (Sigma Chemical Company, USA) was activaltgdbaking overnight in a
muffle furnace at 450C. All other chemicals employed were Analyticaagent grade

materials.

Reagents, including base-modified and acid-modifsgicca gel, were prepared as
previously reported (Fernandes et al 2004) and assessed for contamination prior to
use. All equipment was scrupulously cleaned androtighly rinsed with

dichloromethane prior to use. Care was taken tmidaairborne contamination of
containers by keeping vials capped even when enapiy covering flasks and

concentration tubes with cleaned aluminium foil.

The extraction, purification and analysis of sammdier PCDD/Fs, PCBs, PBDEs was
carried out as previously reported (Fernandes 20@4). More details of the procedure
used for the PBBs and PBDD/Fs have also been pelliglsewhere (Fernandes et al
2007). In brief, aliquots of the samples were fmti with the internal standard

solutions described above and extracted by sobwetidn. The crude extract obtained
was quantitatively transferred into an apparatugaining modified silicas followed by

activated carbon on glass fibres where the analytre fractionated on the basis of

their planarity.

The two fractions containing i) ortho-PCBs orthoB%3Band PBDEs, ii) non-ortho-
PCBs, non-ortho-PBBs, PCDD/Fs and PBDD/Fs werefipdriusing acid hydrolysis
and activated alumina. Where required, fractiongewkirther purified using acid
hydrolysis and alumina. The extracts were conegéedrand the appropriate sensitivity

standard was added to each fraction prior to ingtntal analysis.
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GC-HRMS determination of PCDD/Fs, non-ortho PCBs, BDD/Fs, PBDEs, PBBs
and deca-BB/BDE

GC-high resolution mass spectrometry was perforore@ither one of two Micromass
Autospec Ultima instruments fitted with a HewletidRard 6890N gas chromatograph
and a CTC Analytics PAL GC autosampler or a CTC autosampler. The gas
chromatograph was fitted with a 60m J&W DB-5 MSddsilica capillary column. For
PCDD/Fs and non-ortho-PCBs the oven temperaturgrgname consisted of a 5 minute
isothermal period at 60°C followed by heating abDX2min to 140°C and then at
15°C/min to 210°C followed by 3°C/min to 280°C wahfinal isothermal period of 10
min. The GC-MS interface was set to 220°C. Inftdiwere made with a PTV injector
using a temperature programme which consisted 8frainute isothermal period at
40°C followed by heating at 12°C/sec to 320°C, Hold3 min and then at 12°C/sec to
350°C. For the PBDD/Fs and non-ortho PBBs, the otemperature programme
consisted of a 5 minute isothermal period at 805bWed by heating at 14°C/min to
220°C for 1 min, then at 3°C/min to 280°C for 1 ptimen 6°C/min to 310°C for 9 min,
followed by 20°C/min to 330°C with a final isotheshperiod of 3 min. The GC-MS
interface was set to 280°C. Injections were madéh vei PTV injector using a
temperature programme which consisted of a 3 mimstéhermal period at 60°C
followed by heating at 12°C/sec to 320°C, hold Bomin and then at 12°C/sec to
350°C. Electron ionisation was used and the masstiggneter was operated at a
resolution of at least 9000 (based on peak widttDa¥% of peak height) with focussing
optimised prior to each run. Selected ion monitprivas employed, using the two most
intense ions in the molecular ion cluster for eaomologue. These conditions were
used to monitor PCDD/Fs and non-ortho-PCBs in ame rPBDD/Fs and non-ortho-
PBBs in a second run, with the ortho substitute@®$Bnd PBDEs measured in a third
run using the following oven temperature programeheninute isothermal period at
60°C followed by heating at 11.3°C/min to 150°C fomin, then at 20°C/min to 230°C
for 1 min, then 2°C/min to 270°C for 1 min, therf@Cmin to 310°C for 7 min followed
by 20°C/min to 330°C with a final isothermal perioid4 min.

Decabromo analytes were measured in a separatasing a 15 m ZB5-MS column
(Zebron, Phenomenex) operated using the followimgnotemperature programme: 3
min at 60°C, 20°C/min to 205°C for 21 min, then &6hin to 325°C for 10 min. The
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PTV injector in constant flow mode used the follogitransfer programme: 3 min at
60°C, 12°C/sec to 320°C for 3 min, then 12°C/se830°C.

Ortho-PCBs

Ortho substituted PCBs were measured by GC-uniluBsn mass spectrometry,
performed on an Agilent GC-MS system, (6890N GCpbed to a 5973 MSinert, fitted
with an Agilent 7683 autosampler). Chromatograg@paration was effected, using a
60m J&W DB-5 capillary column. Sample introductiaras carried out via a PTV
injector typically programmed with a 1 minute isetimal period at 50°C followed by
heating at 10°C/sec to 150°C then 10°C/sec to 2606 for 1 min, then at 10°C/sec
to 320°C for 40 min. The gas chromatograph tempezgbrogramme consisted of a 4
min isothermal period at 60°C followed by heatirig28°C/min to 180°C for 9 min,
then at 0.5°C/min to 190°C and finally at 5.0°C/rter280°C with an isothermal period
of 5 min. The mass spectrometer was operatedeittreh ionisation mode. Selected
ion monitoring was used, and the two most intemses iin the molecular ion cluster

were measured for eatfCarbon labelled PCB and native PCB homologue group.

Data handling

Data reduction for all GC-MS analyses, and proogssd calculate the mass of each
compound present was performed using Masslynxd@tware supplied by Micromass.
These data were transcribed to Microsoft Excel doHation and quantitation of

concentration data.

Quality control

The methodology used for the determination of PGBPCBs, PBDD/Fs, PBDEs and
PBBs has been accredited (UKAS) to the ISO1702hdsial. The scope of the
accreditation covers all congeners except deca-BBE/Apart from PCDD/Fs and
PCBs, there are no universal acceptance criteriddta quality, so quality control for
the accompanying data has followed the criteriaeruly used for chlorinated dioxins
and PCBs (Commission Directive 2002/69/EC). Furtiiee methodology used for
brominated analytes is essentially the same asubed for chlorinated dioxins and
PCBs — featuring the extensive use 'd€arbon labelled analyte surrogates and
measurement by high resolution mass spectrometagicBmethod quality data for

PBDEs and PBDD/Fs using essentially the same methdtat successfully used over
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several years for chlorinated dioxins and PCBshe&n published before (Fernandes et
al 2004).

The GC-MS analytical run of each batch of purifenple extracts was preceded by
the analysis of a standard reference solution tigecheck system performance and
calibration validity. The reference standard solutivas also analysed during and at the
end of the analytical run. All integrated chromatogs were scrutinised to assess
chromatographic peak shape, resolution and sigrabise. Additionally, lock-mass

traces were examined for evidence of ionisationpeegsion and isotope ratios were

compared with theoretical abundances.

Sample extraction and purification was carried outbatches that included a full
method blank. The blank was assessed for intetasldard recoveries and for the

presence of native analytes.

The quality control samples for PCDD/Fs and PCBseweference materials prepared
by the BCR (Maier et al 1995): - “RM 534, PCDDsld&CDFs in spiked milk powder-
higher level” and “CRM 350, PCBs in mackerel ofGriepink et al 1988). Results
obtained for certified congeners in these samplesewin good agreement with the
certified values. In the absence of reference nadgefor the brominated dioxins and
PBBs, a number of different food matrices rangiragrf milk to fish were fortified with
native analytes and analysed using the methodofleggribed. Results obtained for
these were in good agreement with fortificationelev(Table 13). Additionally, the
CRMs described above for chlorinated dioxins an@$&@nalysis (Griepink et al 1988)
was also investigated for brominated analytes. Wlamalytes were detectable (PBDEs
and PBBs), data for the reference material analytemved consistency during the

course of the work.

The Food and Environment Research Agency regubeniticipates in inter-comparison
exercises, where these are available, for e.g. memsntly, in 2003, 2005 and 2007
rounds of the inter-comparison exercise — “Dioximg=ood” (Norwegian Institute of
Public Health 2003, 2005, 2007, 2009) and FAPASREAS 2003). In all cases results
reported by the laboratory were in excellent age@mvith consensus data. There are
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currently no exercises running for brominated digxor PBBs in food, but there are
exercises for the determination of PBDEs in bi@agsimeme 2004). For participation
to date, results reported by the laboratory werexcellent agreement with consensus
data. Additionally, the “Dioxins in Food” inter-cqrarison for 2005, 2007 and 2009 has
also included measurements for PBDEs in fish medriResults reported for these fish

based matrices were in agreement with consensas dat

PCNs

Extraction and Purification

An aliquot of the prepared, homogenized sample fadified with a known amount (in
typically 50 pL) of**Cy, labeled PCN internal standard mix. The size ofafiguot was
dependent on the proportion of lipid present argicblly the equivalent of 2-5 g of
lipid weight was taken for analysis. The fortifisdmple was left to equilibrate for an
hour and then blended with 200 ml hexane and 7&idyraodified silica gel (prepared
by roller mixing 1:1, HSQy: Silica, for min. 6 hours). The mixture was qutatively
transferred to the top of a multi-layer column 600 mm) packed from top to bottom
with; 30 g of anhydrous sodium sulphate, 50 g afl anodified silica gel, 10 g of
sodium sulphate and silanised glass wool. The coluras plugged with 2 glass fibre
frits and connected in series to a carbon colunthX25 mm containing 0.1 g of
activated carbon dispersed on 1 g of glass fibmd)an outflow reservoir. The columns
were eluted with dichloromethane:hexane (40:60 #00 ml) and hexane (100 ml) to
waste. The carbon column was disconnected andsewtuted with 100 ml of toluene

to yield a fraction containing the PCNs.

The toluene extract was concentrated using a TuapoW™ (Zymark Corporation)
apparatus at an evaporation temperature of < a80¥Csolvent exchanged to ~0.5 ml of
hexane. The concentrate was treated with 37N sritplagid (5 drops) and mixed by
rotary shaking. The mixture was allowed to stand1fd minutes to allow the aqueous
acid and organic layers to separate. The bottone@egilayer was discarded and the
process was repeated. The organic layer was chognagihed on two micro-columns
(6mm x 100mm) in series, the upper column packeld acid modified silica gel (~3.5
cm) and eluted directly on to the lower column eaming activated (~7 cm) alumina.

The columns were eluted with 15 ml of hexane totevdsllowed by disposal of the
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silica column and elution of the alumina columnha80 ml of dichloromethane:hexane
(30:70). This eluate was concentrated with the taafdiof the *C,, labelled internal

sensitivity standard contained in the keeper salteapproximately 25 pl.

Measurement and Quantitation

Individual PCN congeners were analysed by highluéiem gas chromatography — high
resolution mass spectrometry (HRGC-HRMS). Thesesoreanents were performed on
either one of two Micromass Autospec Ultima instemms fitted with a Hewlett Packard
6890N gas chromatograph and a CTC Analytics PALa@t@sampler or a CTC A200S
autosampler. The gas chromatograph was fitted aviOm x 0.25mm i.d. J&W DB-5
MS fused silica capillary column and operated imstant flow (~1ml/min helium)
mode. The PCNs were monitored in a single runquginGC oven temperature
programme consisting of a 5 minute isothermal pkeeab60°C followed by heating at
24°C/min to 180°C for 2 min, then at 5°C/min to 260for 2 min, followed by
10°C/min to 300°C with a final isothermal period&min.

The GC-MS interface was set to 280°C. l@njections were made with a PTV injector
using a temperature programme which consisted 8frainute isothermal period at
60°C followed by heating at 12°C/sec to 320°C,3Janin, then at 12°C/sec to 340°C to
the end of the run.

The mass spectrometer was operated in electrorsaiboim (EI) mode at a mass
resolution of ~10K (at 10% peak height). Selestedmonitoring (SIM) was used to
record the two most intense ions in the molecwardluster for each homologue group.
An acceleration voltage of 7kV was used with arcteten energy of ~ 35-38eV and a
trap current of 400- 450 pA.

Quantification was carried out on the basis of Istégptope dilution of thé*C labelled

surrogates and internal standardisation. Massl'{reoftware was used for targeting

and quantitation of all the analytes.
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Quality control (PCNs)

Measurement was carried out by HRGC-HRMS and liwifitdetection are typically of

the order of ~0.1 ng/kg on a whole weight basisdart be lower for some individual
congeners. Determination using this methodologgoissiderably aided by the use of
3carbon labelled PCN congeners and replicate measmis on the same matrix have
shown an average precision of <10%, ranging froto +16%, as defined by the co-
efficient of variation. The accuracy of the measweat has been confirmed by the
successful analysis of fortified food matricesureing concentrations that were in good
agreement with the fortified values. There are wailable reference materials (RMs)
for PCNs, but the use of CRM 350 (Griepink et a88)0 a fish oil matrix that is used
for other similar contaminants was investigateduse as an in-house RM during the
course of this work. CRM 350 did contain appre@alamounts of PCNs the
concentrations of which were established by theukaneous analysis of PCN fortified

samples. The results of these reference mate@dysas are given in Table 13.

Phthalates
Extraction and measurement

15 g aliquots of the sample matrix were internatgndardised (at the 0.2 mg/kg sample
level) and extracted by shaking for 4 hours with 1al (viv) mix of
acetonitrile:dichloromethane (15 ml). The mixtumas centrifuged and the solvent
layer transferred to a clean glass vial. The suhextracts were stored in a freezer
overnight to precipitate any extracted fat. Thivesat was decanted from the solidified
fat and evaporated to dryness with heating at gattitrogen flow). The residue was

reconstituted in acetonitrile (1 ml) and transfdrre a glass vial for analysis.

The resulting extracts were analysed by GC-MS usingAgilent MSD 5973Inert,
operated in selected ion monitoring (SIM) mode wélectron impact ionisation.
Separation was carried out using a ZB-5ms columi (@henyl 95% dimethyl
polysiloxane, Agilent, UK), 30 m x 0.25 mm i.d. X6 um d.f. Following injection the
oven was held at an initial temperature of 80°C ®ominutes, the column was
programmed at 10°C/min to 320°C and held for 5 ti@au Helium was used as the

carrier gas at a flow rate of 1.0 ml/minute. Sasphjections of 1 ul were made using
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an Agilent 7863 Series autosampler fitted with gul8yringe. Injections were made in
splitless mode with a splitless time of 20 secoadd an inlet temperature of 280°C.
The GC-MS interface transfer line was held at 280Q@Dantitation was carried out

using calibration graphs that were constructed lbjtipg the peak area ratios against
the concentration of the phthalate diesters instilation (converted to units of pg/kg —
equivalent in the foodstuff).

Quality control (Phthalates)

The calibration was linear over the concentratemmges investigated (equivalent to O to
0.5 mg/kg of foodstuff for all analytes apart fratiisononyl phthalate and diisodecyl
phthalate where the range was 0 to 6.5 mg/kg). ddreelation coefficients {y were
better than 0.995 in all cases.

The limits of quantification (LOQ) were dependentthe individual phthalate and food
matrix. The target LOQ of 0.05 mg/kg in the foadtvas met for the majority of the
analytes. For diisononyl phthalate the LOQ washi range 88 to 385 pg/kg and for
diisodecyl phthalate was in the range 167 to 71&gig

The repeatability (RSD, %) of the analysis was %268hen replicate portions (n = 8) of
spiked foods were analysed. Reproducibility wasess=sd using a second analyst to
extract and analyse replicate portions (n = 3heffbods spiked as for the repeatability
studies. Confirmation criteria for the phthalatestiers were established using retention
time and ion ratios.

An in-house reference material used to validateath&lysis of food matrices - UHT
milk spiked with sixteen of the seventeen phthathésters, was characterised. n-Octyl

n-decyl phthalate was not included as a pure stdratauld not be obtained.

Sample extractions (PFOS)

This procedure has been described elsewhere indetad (LIoyd et al 2009). Briefly,
guadruple 1-10 g portions of each homogenised sample weighed out into Falcon
tubes (50 ml). The appropriate volumes of intestahdard (IS) and standard addition
mixtures were added, to prepare two unspiked pwtione overspiked at the reporting
level (1 pg/kg) and one portion at 10-times theorgpg level (10 png/kg. The fish
portions were homogenised for 1-3 mins as requiré2D ml of methanol with an Ultra
Turrax (T25 basic with S25N blade). When homogehiseore methanol was added

Page 26 of 193



(ca. 40 ml in total) and mixed, while withdrawing thdtid Turrax blade. Samples were
agitated overnight (16h), then centrifuged (15 mRCF 5311). The supernatant
methanol extracts were evaporated under a nitregieam (88C, in silyanised glass
vials) just to dryness, and the residues were sgetired in aqueous KOH (25 ml, 0.01
M, sonication 10 min). The aqueous extracts ween tte-centrifuged (15 min, RCF
5311). When required, the supernatants were poumedne continuous gentle
movement, without breaking up the floating mataridht), or disturbing the sediment,
into a funnel connected onto the top of a precaond SPE cartridge (weak anion
exchange). The cartridges were loaded at a corditigntate, by increasing from gravity
feed to full vacuum as required. After loading, tbartridges were washed with
ammonium acetate (2 x 6 ml, 25 mM, pH 4.5) andeelutith basic methanol (4 ml,
0.1% ammonia). The eluates were reduced undeeanstof nitrogen gas (80), just to
dryness and the residues taken up in methanol @08onication 10 min). Extracts
were transferred into silyanised glass microvidB0(ul) for LC-MS/MS determination.

PFOS LC-MS/MS measurement

Analysis was undertaken by LC-MS/MS. A CTC Pal aatapler (Presearch, UK) and
an HP1100 HPLC system with column oven (Agilent,)W€re coupled to an AP14000
triple quadrupole mass spectrometer (MDS Sciexunstnts, UK). The guard cartridge
was G. The HPLC column (5 um, 60A, 2.1 x 150 mm) wasoFtsep RP Octyl phase,
thermostatically held at 8G in the column oven. The injection volume was gaihe
10 ul. The gradient programme (methanol: aqueous ammoformate, 5 mM, pH 4)
was: 10% methanol increasing to 30% at 0.1 miredirgradient), to 75% at 7 min and
100% methanol at 10 min, this was held for 5 mwiymn washing), then decreased to
10% methanol at 15.1 min, this was held 4.9 minl@ methanol (column re-
conditioning). The eluate was diverted to the msmsctrometer between 7 and 19.5
min, and from 0-7 and 19.5-20 min it was discartigdvalve switching to waste, in
order to protect the ion source. Analyst 1.4.2vgafe was used for instrument control,
file acquisition and peak integration. The MS d&ieen multiple MRM mode with a
Turbo lon Spray source was used for quantitativalysis. Data acquisition was
conducted in one simultaneous acquisition schedwithout separation into
chromatographic acquisition windows. Instrumentarameters were optimised by

infusion of standard solutions directly into the M8&tector (1 pg/ml in 1:1 methanol:
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aqueous ammonium formate (5 mM, pH 4). The TurlboSpray (T1S) conditions were;
turbo-gas 50 psi, curtain-gas 12 psi, nebuliser§Aspsi, desolvation temperature
450°C. An Excel spreadsheet was used to calculate Réreatrations from the

standard additions.

Quiality control (PFOS)

The use of LC-MS/MS in multiple MRM mode contribsitenuch to the specificity of
the measurement process for these compounds. De&tion is aided by the use of
carbon labelled and deuterated PFC compounds amahtstandards. Each food
sample was analysed in duplicate throughout thieeegtraction method to ensure that
advantageous point contamination was not mistatethé presence of any native PFC.
For a specific analyte to be considered preseatsample extract the following criteria
must be met: i) the relative retention times ofdahalyte must be comparable to those of
a retention time marker, an internal standard, @nduthentic analytical standards of
each analyte; ii) the peak must have the corredsntensition, maximising at the
correct retention time; iii) the signal to noiséi@af any peak must be greater than 3:1.
In order to prove the absence of a given PFC,ritegnal standard must be present in all
extracts, the blank extract must show no signéihatretention time of the target PFC,
whilst the overspiked extracts must show a peaktlier target PFC at the required

retention time.

PAHs

Extraction and Purification

Reference standards for PAHs ar@ labelled surrogates used as internal standards
were purchased from LGC Standards (Welwyn Gardéy, Berts) and Qm(Thaxted,
Essex) as solutions in n-nonane, iso-octane orreewdth a specified 10% tolerance on
concentration. The internal standard solutised contained nominal concentrations of
200 pgfl of each of nine**C labelled analogues of the selected PAH compounds.
Sensitivity standard solutionontained™*C PCB 52 andC PCB 202 at a nominal
concentration of 200 pgl. All internal and sensitivity standard solutionsreven n-

nonane

Page 28 of 193



Cyclohexane, dichloromethane, methanol and n-noname purchased as doubly glass
distilled (Rathburn, Scotland). The adsorbent dsedhromatographic purification was
Silica 60A, Spherical (YMC, Japan) and was usedraittivating overnight at 450
and then deactivating with water (5% w/w), keeplihg container sealed except when
withdrawing material for use. All other chemica&mployed were analytical reagent

grade materials.

All equipment was scrupulously cleaned and thorbugimsed with dichloromethane
prior to use. Care was taken to avoid airborndazomation of containers by keeping
vials capped even when empty and covering flaskscancentration tubes with cleaned

aluminium foil.

Samples were fortified with’C labelled internal standards, saponified with rartic
potassium hydroxide and extracted with cyclohex&rede extracts were purified by
partitioning into dimethyl formamide followed by @lcation to silica gel columns. The
concentrations of PAHs were determined using gaonchatography with mass
spectrometric detection (GC-MS) and quantified wigference to thé3C labelled

internal standards.

GC-LRMS determination of PAHs

GC-low resolution mass spectrometry was performed MSD5973nert quadrupole

instrument (Agilent Technologies, Strathaven) cedpto a 6890N Network gas
chromatograph system fitted with a 7683 series saumpler or a Thermo Finnigan
Trace GC-MS fitted with an AS 2000 autosampler. ra@tatographic separation was
performed using a 60m J&W DB-5 capillary colum®ample introduction was carried
out via a PTV injector with the following programm&0°C, hold 1min; 10°C/sec to
320°C, hold 40 min.. The oven temperature progranvuonsisted of a 2.5 min
isothermal period at 60°C followed by heating aC/Min to 215°C with a 5 min

isothermal period then at 2°C/min to 260°C with eni® isothermal period and finally
at 3.5°C/min to 340°C with an isothermal period1&f min. Electron ionisation was
used. The detector was operated at a setting@d E®&1 Volts or equivalent. Selected
ion monitoring was used, and the two most intepss from the molecular ion cluster

were measured for each homologue. The raw da&ingot from these measurements
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was processed to calculate the mass of each PAHhamomd using Masslynx 3.5
software supplied by Micromass. Results were dagpointo Excel for additional

processing

Quiality control (PAH measurements)

Each auto-sampled GC-MS run was preceded by amabfsia standard reference
solution used to check system performance andra#ibim validity. All integrated
chromatograms were scrutinised to assess chronagiuigrpeak shape, resolution and

signal-to-noise ratio.

The analytical procedure used is UKAS accrediteth#olSO 17025 standard. Extracts
were prepared in batches of 12 including at leastfall method blank and at least one
reference material. The blank was assessed famigt standard recoveries and for the
presence of native PAHs. Blank analyses were déaatesfactory in all cases.

The quality control sample was a reference mat@riapared by the BCR, (CRM458,
PAHs in spiked coconut oil) (Luther et al 1997) whihad 6 congeners with

concentrations assigned by the BCR. Results ferGRM are given in Table 13.

RESULTS AND DISCUSSION

A list of samples including a description and C@imple number is given in Table 1.
More detail on the samples, including sampling flmre and other parameters are given
in Annexe 1 (Robinson 2009).

Analyte concentrations are presented in Tables 2-Dta were rounded to two
decimal places or fewer, as appropriate. For etgdl contaminants, measurement
uncertainty has been estimated in particular fobBEs, PCBs and PAHs but also for
PBDD/Fs, PBDEs and PBBs as per the Eurachem gudson et al 2000). The
estimate takes into account contributory paramestiect as the individual uncertainties
associated with fat content, sample size, restiitseoanalysis of fortified samples, and
limits of detection. Typical uncertainties, for exale, for dioxins are of the order of
20% at the 1 ng/kg fat level, but can rise to atb@00% at the limit of detection
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(typically 0.01 ng/kg fat, but dependent on the €antent and sample size). In
perspective, this is the same degree of uncertaaatyieved by FERA in recent
international inter-comparison exercises (Norwedratitute of Public Health, FAPAS,
Quasimeme) where measurements were made at siogfarentrations and results

reported by the laboratory were in excellent age@mwith consensus data.

The reporting limits (quoted as “<”) for all anadgt are estimated as a dynamic
parameter and are therefore the limits of detertiwnahat prevail during the course of
the measurement. For PCDD/Fs, PCBs, metals and PA&ldimits are consistent with
the requirements of EU regulations. The limits tbe PBDD/Fs and PCNs were
typically as low as sub-ng/kg (parts per trilliolgvels on a fat weight basis, and
typically as low as 0.01g/kg for PBDE and PBB measurements. For PFCs the LO
was set at 1ig/kg. In general, for all analytes, the limits arther better, or equivalent
to those reported in the literature.

Concentrations of chlorinated dioxins and furand dioxin-like PCBs are normally
reported as a toxic equivalent (TEQ), which is ghlted by multiplying the
concentration of each congener of interest byoitgcity equivalency factor (TEF). The
TEFs are based on the toxicity of each congenativelto 2,3,7,8-TCDD. The World
Health Organisation (WHO) defined a set of TEF4998 (Van den berg et al 1998),
but conducted a review and revised some of theegaln 2005 (Van den berg et al
2006). Current EU regulations stipulate the usethef 1998 TEFs and these must
therefore be used in assessing TEQ levels agadgsiatory limits. The data in the
tables for PBDD/Fs and non-ortho PBBs is also spphted by the addition of toxic
equivalent values (TEQs). The application of analsgchlorinated dioxin and PCB
toxic equivalent factors (TEFs) to estimate to¥i¢itEQs) arising from PBDD/Fs and
non-ortho PBBs is limited because a full and spesiét of TEFs for these brominated
contaminants has not yet been established, andurdileely to be identical to the
chlorinated analogues. The approach has been gadgé¥/HO 1998) as both
chlorinated and brominated dioxins show similaddgaal effects such as induction of
aryl hydrocarbon hydroxylase (AHH)/EROD activitydaather toxic responses such as
wasting syndrome, thymic atrophy and liver toxicity a range of test animals
(Behnisch et al 2003). The estimation of TEQ fa brominated contaminants is thus

an interim measure, until specific TEF values tt@ater all the brominated congeners
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that show dioxin-like toxicity become availabletire literature. The toxicities for these
compounds continue to be studied (Birnbaum et #520and potencies of some
congeners, relative to 2,3,7,8-TCDD have been teddBehnisch et al 2003, Hornung
et al 1997, Olsman et al 2007) in the literature.

This report represents the first study of suchragrehensive set of contaminants in fish
and as such is unique. The analysis of such aerahgontaminants maximises the
amount of information obtained from individual sdegand may allow a greater range
of correlation analysis than would otherwise besgms. The occurrence of these
contaminants is discussed below and makes referemdedividual results tables

(Tables 2-12) as well as to Table 14 which sumreartee occurrence (whole weight)

of the principal contaminants based on frequenclylavels of occurrence.

Heavy Metals

The concentrations of heavy metals in mg/kg of wheeight tissue are given in Table
2, with a summary for arsenic, cadmium, lead andcorg given in Table 14. Some

metals such as manganese, zinc, copper, selenidrmarcury were detected in all or
most of the samples, irrespective of marine orhfnedger origin. In general, silver,

nickel and lead showed the lowest frequency of aliete. The occurrence of arsenic
showed a significant distinction between marine aneshwater species, with

considerably higher values (mean 13.6; range 0.5ag®kg) in the marine species

contrasting with more than an order of magnitudeelo (mean 0.2; range 0.04-1.3
mg/kg) values for the freshwater species. Howewvestrof this was found to be present
in the less toxic organic form, as the inorganimponent only amounted to a maximum
of 2% contribution (herring) to the total arserfio; the subset (n=27) of samples that
were subjected to speciated analysis of arseniol€T?). The various species of marine
ray showed the highest arsenic concentrations 28d/kg). The corresponding range
of arsenic concentrations from an earlier studyA(F&05) on a range of more

commonly consumed fish was 0.12 mg/kg for surim2@17 mg/kg for skate. In this

study the two samples of skate investigated sholeeels of 16.9 and 25.8 mg/kg,

showing close agreement with the data from theiezadtudy. Concentrations of

mercury ranged from <0.003 mg/kg to 0.75 mg/kgdasample of ling. In contrast to

arsenic, most of the mercury present in a sub-s&rgely marine fish (Table 2) was

found to occur as the more toxic organic form & tontaminant. (Note that the methyl
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mercury measurements were carried out by a diftdedroratory with good agreement
of the levels of total mercury measured by bottotatories). The difference between
marine and freshwater species was less markedingghwater species showing a range
of 0.03 mg/kg to 0.45 mg/kg for a sample of pikeerbury is regulated by the EC
(Commission Regulation EC 1881/2006 as amended2B§2608) with a general limit
of 0.5 mg/kg for fish. Three samples of mariné ishowed mercury concentrations that
were above this limit. In the case of the sampldgoo$k, the value of 0.54 mg/kg is
within the bounds of uncertainty of the measuren(&r®o), but the samples of ling and
blue ling showed levels of 0.746 mg/kg and 0.62%mgespectively. These species are
known to accumulate higher levels of mercury (Mo Govt 2008, Robinson 2009).
For the two other metals that are regulated infishkdmium and lead, the highest levels
of occurrence in this study were seen primarilyhi@ shellfish. The levels of cadmium
were lower (0.10-0.22 mg/kg) than lead (0.24-1.55km) with the levels of regulation
set at 1.0 and 1.5 mg/kg shellfish for cadmium laad respectively. Occurrence at this
limit for lead was seen in a single sample of diséll (Mussels, Ardmore-Table 2)
which is within the bounds of measurement uncetygih3%). Similarly, the sample of
black scabbard fish returned a value of 0.059 mditikg cadmium (measurement
uncertainty - 20%), the regulated limit for whict3.05 mg/kg. The fish species that
have shown exceedances are not widely retailechén UK and are therefore not

commonly consumed by the general population.

Dioxins and PCBs

Fish show a marked tendency to bio-accumulate giergiorganic contaminants and the
fish and shellfish samples analysed for dioxins &@Bs showed near universal
detection of all analysed congeners of these cantmts (Tables 3-6, and summary
Table 14). The few instances of lack of detecti@remusually caused by low available
sample weight or congeners which do not normaihgd te occur (1,2,3,7,8,9-HxCDF,
1,2,3,4,7,8,9,HpCDF and the higher chlorinated PGB&06, 208 and 209). This
occurrence is not remarkable — in the TDS studieged out by the FSA fish is one of
the highest dioxin and PCB containing food groupd also the one with the slowest
tendency to decline over time (Fernandes et al RBROh common with the other
persistent organic pollutants measured in this wibr& fresh-water species consistently
showed higher average concentrations than the endisin or the shellfish. At an

average level of 1.12 ngWHO-TEQ/kg whole weight darxins and dioxin-like PCBs,
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the concentrations in freshwater fish were sigatriity higher than the marine species
(0.34 ng/kg and 0.14 ng/kg WHO-TEQ for marine feaid shellfish respectively). As
observed in other studies on fish and shellfisthen UK (Fernandes et al 2008, 2009,
2009B), the contribution to WHO-TEQ for the fishespes arises mainly from dioxin-
like PCBs (~70-82 %) whereas for the shellfishxitie contribute a larger proportion
(~60%). These values are remarkably similar to likerature values. The most
prominent non dioxin-like PCBs- (NDL PCBs) tadCES-6 compounds (PCBs 28, 52,
101, 153, 138 and 180) are also summarised in Tebler the marine and freshwater
samples. The European Food Safety Authority (EF8A3 recently reviewed the
toxicity of these PCBs and the European Commisgoim the process of proposing
limits for them in food (EFSA 2005). For fish, iremeral, the concentrations of the
ICES-6 PCBs closely follow PCB WHO-TEQ values (etamtion co-efficient — 0.97-
0.99 for this data), so unsurprisingly the averegecentrations are similarly higher for
the freshwater fish (14.g/kg) compared to the marine fish (4.4&kg) and shellfish

(0.61ug/kg).

The dioxin and PCB WHO-TEQ content of fish has besgulated by the EC since
2002, with maximum permitted limits set at 4ng/k¢d@-TEQ on a whole weight basis
for dioxins and 8 ng/kg WHO-TEQ for combined dioxind PCB WHO-TEQ ( Council
regulation 118/2006). With a maximum detected micand PCB WHO-TEQ of 3.5
ng/kg for a sample of Roach from the Forth and €lgdnal, it is clear that none of the
fish or shellfish in this study breach these limits

Brominated contaminants

PBDEs were detected in all the samples investigatedconfirm the findings of earlier
studies on fish and Scottish shellfish (Table 8he Toccurrence profiles for fish
generally reflect the congeners present in the roastmonly used commercial PBDE
mixture — Penta-BDE, with BDE-47 and BDE-99 genlgrdbminating the profile with
other prominent congeners- BDEs 49, 66 100, 153 &bd. In a few species,
particularly marine fish such as spurdog and sk s 99/100 are the most prominent
congeners either as a result of selective uptakeatabolism. In the shellfish samples
however, the highest levels of occurrence are fBERO09 rising to an order of

magnitude greater than BDE-47. Mussels in the UK larown to show significant
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levels of BDE-209, irrespective of location (Ferdas et al 2009), but the average
concentration at 0.2@g/kg is 5-fold higher than the average observedSoottish

mussels in an earlier study (Fernandes et al 20083. may indicate an increase in the
environmental burdens of BDE-209 which would not bbmusual as the use of the
commercial mixture from which this congener derivess banned some years later
(2008) than the other PBDE mixtures (RoHS direcB0eJune 2008). However it would
be prudent to note that the sample numbers weiigetinn both studies discussed and
additionally, the average BDE-209 levels from thédier study on Scottish shellfish did

not investigate samples from the locations investid here.

PBBs generally showed relatively low levels of atence (Tables 7 and 8). The most
frequently detected congeners were PBB 49 and PB&n8 these occurred typically in
the range <0.001 — 0.008y/kg whole. The non-ortho substituted PBBs (congene
PBB77, PBB126 and PBB169) were also measured atiteeé PBB 77 was the most
frequently detected. The relative concentrationshef flame retardants — PBBs (low
levels) and PBDEs (higher levels) is consistenhwuliie greater and more recent usage
of PBDEs in the UK. The low levels of PBBs obsenard likely to arise from long
range marine and aerial transport as observederdétection of this contaminant in

tissue from Arctic polar bear (D’Silva et al 2006).

As with most foods investigated to date, the fistl ahellfish species studied here show
a higher frequency of occurrence of brominated rfsraompared to the brominated
dioxins. Some brominated dioxins congeners, not#idypenta- and hexa-brominated
congeners were not detected in any of the samplashwis consistent with the
environmental occurrence of these compounds. Howthe tri-bromo dioxins (and
furans) were detected, particularly in the shdilfisonfirming earlier observations of
their occurrence (Malmvern et al 2005, Fernanded 2009). A biogenically mediated
formation mechanism has been proposed for theatrd tetra-brominated dioxins
(Haglund et al 2007), but the occurrence of a fulenge of non-laterally substituted
furans at tri-, tetra- and penta- levels of hal@gem suggest anthropogenic sources as
well. In order to allow comparison with other sieslia toxic equivalent (TEQ) has been
calculated for the PBDD/Fs (Table 7), using analsgohlorinated dioxin TEFs. The
average TEQ value for the freshwater fish (0.0&g)gvas higher than the marine fish

or the shellfish
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Polychlorinated Naphthalenes

PCNs were measured in 52 of the 53 samples ofaishshellfish due to insufficient
sample material for the remaining sample. PCNs wletected in all samples (Tables 9
and 14). Fish are known to bio-accumulate PCNsthedrequency of detection was
observed for specific congeners rather than theispef fish or shellfish. The most
abundant congeners were PCNs 52/60, 53 and theotogically significant PCNs
66/67, 68 and 69. Additionally, in the freshwatehf PCN 71/72 also occurred to a
significant extent. The more highly chlorinatedhgeners, particularly 74 and 75 were

less frequently detected.

In common with the other lipophilic and persist@uintaminants, PCNs were most
abundant in the freshwater fish occurring at ~ ateoof magnitude higher levels than
the shellfish and ~3 fold higher average concepimatthan the marine fish. Among the
marine fish, the highest levels were all observethé 3 samples of spurdog, suggesting
species-selective bioaccumulation, whereas in thshivater fish the highest levels

occurred in samples of roach and perch from théhFaord Clyde canal.

The levels of PCNs observed in this study are Hyoadnilar to the few, recently
reported levels (Domingo et al 2003, Isosaari e2Q06, Fernandes et al 2009). In a
recent study on PCNs in food in the UK, the highegels were observed in retail fish
and shellfish samples and the reported mean ofri@ & whole weight compares with
the average value of 22 ng/kg for freshwater fiskthis study and 7.64ng/kg for marine
fish. However, 10% of the samples in this studytifbmarine and freshwater) showed
levels (37-103 ng/kg) that were at or above theimam value reported for the food
study (37 ng/kg). In another recent study in Sptie,reported sum of PCNs in fish was
39 ng/kg. However it should be noted that thisrditere value quoted refers to
homologue totals as opposed to the sum of 11 cemgeeported in this work. The
choice of congeners selected in this study wasdoasecipally on the toxicological
characteristics of individual PCN congeners andekiels of patterns of occurrence.
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Phthalates

Fourteen phthalate compounds and 2 isomeric phéhatéxtures were determined in
the fish and shellfish samples (Table 10). Thesdyses were detected infrequently and
where detected, in some instances were usuallyvibie limit of quantitation. To some
extent the limited availability of sample matenakulted in higher limits of detection
than normally targeted. Occurrence was most comynobserved in the marine fish
samples. Diethyl phthalate, diisopropyl phthalatiisobutyl phthalate, di-n-butyl
phthalate and di-(2-ethylhexyl) phthalate wererttest commonly detected compounds.
Where identified or tentatively identified, leveisnged from 16 pg/kg for di-n-butyl
phthalate to 217 upg/kg for di-(2-ethylhexyl) phttal Additionally the diisononyl
phthalate mixture was also identified in a samgldarsk at 2409 pg/kg. The other
compounds, diallyl phthalate, di-n-pentyl phthaldienzyl butyl phthalate, dicyclohexyl
phthalate, di-n-heptyl phthalate, di-n-octyl ph#taland di-n-decyl phthalate were not
detected in any of the samples at typical LODs «f0lug/kg but varying as per
availability of sample. Similarly apart from tharsple of Torsk, the isomeric mixes
diisononyl phthalate and diisodecyl phthalate weredetected in any of the samples. In
general, the concentrations of phthalates obsemethese samples are similar in
comparison to other foods. A study in the Nethaelta(Peijnenburg W and Struij 2006)
found that levels of di-n-butyl phthalate in fishene often below the LOD.
Nevertheless, mean values around 1.8 pg/kg weradfdar both di-(2-ethylhexyl)
phthalate and di-n-butyl phthalate. A more recéuntys from Taiwan (Huang et al 2008)
analysed dried fish samples, reporting levels ran@liom <50 pg/kg to 254 mg/kg dw
for a set of 6 phthalates. The highest levels walbserved for di-(2-ethylhexyl)

phthalate, whilst dimethyl phthalate showed lowamnrirations or was not detected.

Perfluorinated compounds

A sub-set of 5 marine fish samples and 5 fresh-wigh samples were analysed for
perfluorinated compounds. The selection of the desngvas based mainly on the
availability of sample material. The results foesk analyses are given in Table 11. Of
the 11 perfluorinated compounds that were targefed analysis, two, -
perfluorodecanoic acid (PFDeA, at 1+8/kg) and perfluorooctane sulphonate (PFOS at
2-8 ug/kg) were detected and these were mainly in sanpiefreshwater fish. One
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sample of marine fish (Spurdog) also showed theiwence of PFOS (8g/kg). There

is very little literature data available to comp#rese results. One study on the levels of
PFCs in the blood of fishes from wastewater outfioflvi et al 2008) reported that
PFOS was the most abundant PFC detected and waml fau levels of mean
concentrations ranging from 5.74 to 64.2 ng/ml Hleerum in species such as carp,
catfish and tilapia. A Belgian study (De Voogt ét 2008) on dietary food items
reported a PFOS level of 2u@/kg in cod, and in the UK, a recent study on o@nce

of PFCs in different foods (Clarke et al 2009) skedveomparable levels of occurrence

in samples of retail fish.

Polycyclic aromatic hydrocarbons (PAHS)

PAHs were detected in all the mussel samples agdlyBable 12). The sample from
Nigg Bay, Inverness, showed the highest levelsjrbgeneral the concentrations for the
various compounds were in a similar range to gadiéda reported for mussels sampled
in Scotland in 2006 (Fernandes et al 2006). Theceotnations of benzo[a]pyrene
detected in the samples did not exceed the MPIOqfdlkg specified in EU regulations
(Commission regulation (EC) N. 208/2005). Fluoramid, pyrene,
benzo(b)fluoranthene and benzo(e)pyrene were généra compounds that occurred
to the greatest extent in the samples studied. Artbe toxicologically significant
compounds highlighted by the SCF (SCF 2002), sofrtteohigher molecular weight
PAHSs (anthanthrene, dibenzopyrenes) were generatlgetectable (< 0.1 pg/kg).

Contaminants in marine species

The samples of marine fish comprised 23 specieg;hwdhowed varying amounts of
contaminant loading. In general, higher concemtratiof the more toxic heavy metals
were observed with relatively lower concentratioofs organic contaminants. The
various species of ray and skate were characteige€latively lower concentrations of
organic contaminants (see ranking in Table 15kbute of the highest levels of Arsenic
found in this study. Similarly, some of the dogffsimily also showed relatively higher
levels of arsenic as well as mercury, and low kel organic contaminants, with the
exception of the samples of spurdog which amorgsiarine species also showed the
highest concentrations of organic contaminants. ddrgamination pattern observed in
most rays and dogfish was also seen in samplesrskTand Ling/Blue Ling, the latter

species in particular, which showed the highest corgr concentrations. Horse
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mackerel/mackerel and black scabbard showed signifilevels of Cadmium and
moderately high levels of organic contaminants afi. Whe general pattern for marine
fish was not observed in the sample of herring tWwishowed low levels of the more
toxic metals, but relatively high levels of orgargontaminants. Most of the other

marine fish species showed relatively low levelsrfanic contaminants (see Table 15).

The five samples of marine mussels showed the kigtencentrations of cadmium and
lead, of all the samples analysed. However, conagoms of arsenic were relatively
low and mercury levels were among the lowest rezbid the study. The sample taken
at Ardmore on the Clyde showed the highest levelsoatamination, although organic

contaminants ranged from moderately high to lowb(&d.5).

Contaminants in freshwater species

Although limited by the number of freshwater sarslE6 samples covering 5 species —
Table 1), the general observation on the freshwspecies was that the predominant
contaminants appeared to be organic. Zinc levelse visggh, but most of the heavy
metals studied including the more toxic elementhsas arsenic and mercury, occurred
at very low levels. This was true for all of thefecies studied (trout, perch, pike, roach
and eel), except for eels which showed relativagphér concentrations of cadmium and

a pike sample which showed a higher concentrationevcury.

Eels and roach generally showed the highest coratemts of dioxins, PCBs PBDEs
and brominated dioxins. The highest concentratadnBCNs were also observed in the
samples of roach, but this may be related to lonats the 3 roach samples were taken
from the same stretch of water (Forth and Clydeabaee Annexe 1 for locations) from
which a sample of perch also showed high leveRB@fs. This view may be reinforced
by the sample of pike from this location, which sled a similar ranking (Table 15) for
organic contaminants to the pike sample from Lochray, despite the smaller size of
the former (the sample was made of several juveniligh a maximum length of 15
cms). A similar observation on the influence ofdtien may be made for the 6 samples
of brown trout. Among the freshwater samples, thpecies showed the lowest
contaminant concentrations except for the sampm fthe river Eden, which showed
relatively high levels of PBDEs. The other samptenf the river Eden (eel) showed the

highest PBDE concentration in the study. In genesamples taken from locations in
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the Southwest (Lochar water, Water of Girvan, Kirtlvater) showed lower
concentrations. Given the small number of sampégsspecies, the above discussion is
at best, indicative of contamination amongst spge@s size, age, location, sex, season

etc may all influence contaminant loading.

Concluding Remarks

The results of this study confirm the occurrenceaofvide range of environmental
contaminants in fish and shellfish and underline tiviquity and persistence of these
compounds. This is evident from the occurrenceath blegacy contaminants such as
the PBBs, PCNs, PCBs and metals, as well as moeattg introduced chemicals such
as deca-BDE and the PFCs. All of these contaminelitg toxic responses in both,
animals and humans, and the mechanisms and magrufutiese responses has led to
some of these contaminants being regulated or megatated. (The absence of
regulation for the others may simply result frorfaek of toxicological information or
data). For the organic contaminants, it is cleat tio fish or shellfish samples in this
study breach the existing regulated limits - faxih and PCB WHO-TEQ for example,
the maximum levels detected were in a freshwateipsa of roach with a concentration
of 3.5 ng/kg against a maximum permitted value oig&kg (Table 14). For the heavy
metals some minor excursions beyond the maximunitslimccur, in particular for
mercury, in a few species of marine fish, althotiggse are not widely retailed within
the UK.

It is also clear that for the major contaminantsshi-water fish show higher levels of
contamination (apart from heavy metals, especaibenic and mercury which occur at
relatively higher levels in marine fish) than thanme species (Figure 1 and Table 14).
The ranking of all samples (Table 15) based orctmeentrations of the major organic
contaminants (dioxins, dioxin-like PCBs, PBDEs, rhimated dioxins, non-dioxin-like

PCBs and PCNSs) confirms this view, as fresh-wastr $amples generally showed the
highest scores. This is remarkable given thatkenthost of the marine fish samples,
many of the fresh-water samples received were rapd# a number of small sized fish

(average 15-20 cm in length) that would be unlikielype consumed. The size of fish
within a species taken from different locationg,. é&rown trout or eels, failed to show a
correlation with the levels of contamination. Tla@king in Table 15 also indicates that

some species may show higher levels of bio-accuionla spurdog and herring from
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among the marine species, and eel and roach frenfréshwater fish. It is likely

therefore that occurrence in fish, and freshwaigh fn particular, is influenced by

location, in addition to the type of species amzk s2.g. the highest levels of PBDEs
were seen in the relatively small-sized fish frdra tiver Eden, and the highest levels of
PCNs were observed in the samples of roach andh fiena the Forth and Clyde canal.
It is likely, given the bio-accumulative nature thlese contaminants, that larger and
older fish, within the same location would tendstmw higher levels of contamination,

but the limited number of samples did not allove thspect to be investigated.

This data may be used to estimate levels of diat@pke for those members of the
population who consume these fish and shellfist, domsiderable uncertainty would
remain within these estimates, given the obsematimade above, particularly for the
freshwater fish. The data also provide an essemtgsure of the background levels of
contamination for a wide range of emerging andtegscontaminants. A parallel study
funded by the Food Standards Agency, that invetstsga similar range of contaminants
in freshwater fish from uncontrolled waterways iey parts of the UK, is currently
underway. This will provide a second set of datdreshwater fish within the UK. The
two sets of complementary data will provide a betpécture of contemporary

contamination levels and may allow more refineédhestes of human exposure.
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Figure 1: Average and maximum occurrence of majocontaminants by type of fish/shellfish
(Note: 1.TEQ Values scaled, 2. Units vary, defiggndn contaminant)
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Table 1: Description of Samples

Marine fish Description Fat %
16277 1 - Spurdog, ID: C356/001, 4.63kg 14.6
16278 2 - Spurdog, ID: C356/002, 5.61kg 8.15
16279 3 - Smooth Hound, ID: C356/003, 4.00kg 0.52
16280 4 - Starry Smooth Hound, ID: C356/004, 6.25kg 0.80
16281 5 - Thornback Ray, ID: C356/005, 4.33kg 0.79
16282 6 - Skate, ID: C356/006, 5.36kg 0.79
16283 7 - Hake, ID: C356/007, 4.21kg 3.03
16284 8 - Spotted Ray, ID: C356/008, 3.67kg 0.71
16285 9 - Cuckoo Ray, ID: C356/009, 3.44kg 0.59
16286 10 - Black-Mouthed Dogfish, ID: C356/010, 2.75kg 1.01
16287 11 - Lesser Spotted Dogfish, ID: C356/011, 4.55kg 0.51
16288 12 - Black Scabbard Fish, ID: C356/012, 4.82kg 2.23
16380 Torsk, 2 whole fish, ID: C356/013, 6.08kg 0.44
16384 Greater Forkbeard, ID: C356/18, S08/226 23/7/0&14%10M, 2.37kg 0.32
16385 Round Nose Grenadier, Whole Fish, ID: C356/15, Ikg82 0.39
16386 Ling, Whole fish ID: C356/014, 6.18 0.66

Blue Ling, ID: C356/17, BL-S0908S 230, 24/7/08, (106cm, 550(
16387 1.71kg 0.45
16388 Monk fish-Tails x 2 ID: C356/16, 2.73l 0.47
16552 John Dory,ID: C356/19, 0.49 1.59
16553 Haddock, ID: C356/20 1008S, 0.5( 0.50
16554 Horse Mackerel, ID: C356/21 1008S, 0.3 2.75
16555 Hake, ID: C356/22 1008S, 1.24kg 0.77
16556 Herring, ID: 356/23 1008S, 0.21kg 16.1
16557 Mackerel, ID: C356/24 1008S, 0.34kg 25.4
16558 Ling, C356/25 1008S, 1.45kg 0.39
16559 Cod, ID: C356/26 1008S, 2.46kg 0.35
16560 Spurdog, ID: C356/27 1008S, 2.19kg 6.42
16561 Skate, ID: C356/28 1008S, 1.38kg 0.56

Torsk, C356/29 S08/226 46E1 510m, 23/7/08, 1.6BK&-78060, SO8-
16763 031183 0.30

Hake, C356/030, S08/226 46E1, 510m, 23/7/08, 1.6PR§-78060,
16764 S08-031184 2.23
16765 Cuckoo Ray, C356/031, 1008S, 1.18kg -03118¢ 0.46
16766 Monkfish, C356/032, 1008S, 0.94kg, 78060, S0-03118¢ 0.28
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Table 1(cont’d): Description of Samples

Freshwater

Fish Description Fat %

16767 Roach, Forth & Clyde Canal, C356/033 (1) P08-78@&iI8-031187 2.48
Perch, Forth & Clyde Canal, C356/034, Port Dundag @08, 0.70kg,

16768 P08-78060, S08-031188 1.16
Pike, Forth & Clyde Canal, C356/035, Port Dundatykg, P08-78060,

16769 S08-031189 2.80
Eel, Kirtle Water, C356/037, -8-08, 27-8-08, 1.01kg, PC-78060, SO-

16770 031190 18.5

16771 Trout, Kirtle Water, C356/038, 0.52kg, F-78060, S0-03119: 4.24

16772 Eel, Lochar Water, C356/0, 27-8-08, 0.48kg, PC-78060, S0-03119: 14.8
Trout, Lochhar W, C356/040, -08-08, 0.87kg, PC-78060, SO-

16773 031193 131

16774 Eel - R Eden, C356/041, 0.26kg, P08-78060, S08-8311 16.5

16775 Trout, R Eden, C356/042, 0.24kg, P08-78060, S0&9831 8.39

16776 Trout, W of Girvan, C356/043, 0.68kg, P078060, 38196 2.06

16777 Pike, L Achray, C356/044, 2.26kg, P08-78060, SO8103 1.56

16778 Eel, R Leven, C356/045, 0.32kg, P08-78060, S08-8311 13.1

16779 Trout, Clyde, C356/046, 0.82kg, P08-78060, S08-9311 3.19
Trout - White Cart W, C356/036, 422.63g inc foid8279260, S08-

16808 032253 7.84

16939 Roach, Forth & Clyde Canal, C356/033 (2) 465.066§767 3.65

16940 Roach, Forth & Clyde Canal, C356/033 (3), 347.81g 1.45

Shellfish (Mussels)

16272 Mussels - FSA Ardmore 14/5/08, 493.996g inc tin 0.44

16273 Mussels - FJAS Blackness F of F, 18/5/08, 502.88din 0.26

16274 Mussels - Inverness Football Ground, 6/6/08, 428glfic tin 0.30

16275 Mussels - FSA Mussels Stannergate, 17/6/08, 636r@8un 0.35

16276 Mussels - Inverness Nigg Bay, 21/6/08, 474.236dimc 0.38
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Table 2. Concentrations of heavy metals (mg/kgiésshole weight)

Sample ID Description Cr| Mn Co Ni Cu Zn As Se Ag Cd Hg Pb
Marine Fish
16277 | Spurdog 0.32 0.09 | <0.003| 0.06 0.41 2.9 11.5 0.3 <0.005 0.007 5%.4 <0.005
16278 | Spurdog 0.4 0.13 | <0.003| <0.05| 0.27 2.5 11.4 0.4 <0.005 0.021 44D.| <0.005
16279 | Smooth Hound 0.55 0.1 0.004 | <0.05| 0.33 2.9 16.2 0.6 <0.005 0.004 3.450.006
16280 | Starry Smooth Hound 0.84 0.1 0.006 | <0.05| 0.44 3.1 22.4 1.2 0.005 0.012 0.39D.007
16281 | Thornback Ray 0.75 0.22 0.004 | 0.05 0.32 5.2 36.7 0.5 <0.005 0.005 70.29<0.005
16282 | Skate <0.05 0.19 | <0.003| <0.05| 0.22 4.3 16.8 0.4 <0.005 0.007 09D.| <0.005
16283 | Hake 0.68 0.13 | <0.003| <0.05| 0.24 3 2.5 0.4 <0.005 <0.003 @.10<0.005
16284 | Spotted Ray 06 0.2 <0.003 <0.05 0.39 34.40.4 0.005| 0.011| 0.302 <0.0d
16285 | Cuckoo Ray 0.08 0.19 0.003| <0.05 0.42 5.4 29.1 0.3 0.005 0.01 0.2080.005
16286 | Black-Mouthed Dogfish 09 0.21 0.003 <0.05 430.| 3.1 21.1 0.3 <0.005 0.00f 0.316 <0.9
16287 | Lesser Spotted Dogfish 1.440.27 0.004 | 0.05 0.38 9.7 19.7 0.4 0.008 0.017 0.369.006
16288 | Black Scabbard Fish 0.840.21 | <0.003| 0.06 0.19 2.8 1.41 0.4 <0.005 0.059 670.2 <0.005
16380 | Torsk 0.21 0.11 | <0.003| <0.05| 0.15 4 1.97 0.5 <0.005 <0.003 39.5 <0.005
16384 | Greater Forkbeard 0.720.18 0.005 0.3 0.2 8.5 8.81] 0.4 <0.0p5 0.0p4  0.218.009
16385 Round Nose Grenadier 0.310.09 <0.003| <0.05 0.09 1.9 6.56 0.3 <0.005 0.007 17®.| <0.005
16386 | Ling 0.07 0.03 | <0.003| <0.05| 0.19 5 24.1 0.4 <0.005 <0.003 4@®.7 <0.005
16387 | Blue Ling 1.91 0.19 0.008 0.76 0.15 3.8 9.34 0.5 <0.005 <0.003 2®.6 0.005
16388 | Monk fish 0.92 0.08 | <0.003| <0.05| 0.13 3.1 9.37 0.3 <0.005 <0.003.21% | <0.005
16552 | John Dory 0.14 0.21 | <0.003| <0.05| 0.11 3.9 0.4 0.3 <0.005 <0.003.03% | <0.005
16553 | Haddock <0.05 0.05 0.004 | <0.05 0.24 3.3 3.64 0.3 <0.005 <0.00307®.| 0.007
Measurement LoD | 0.05 0.02 0.003 0.05 0.05 0.1 0.04 0.1 0.005 0.003 0.008.005
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Table 2 (cont'd). Concentrations of heavy metalg/kyg tissue whole weight)

Sample ID| Description Cr Mn Co Ni Cu Zn As Se Ag Cd Hg Pb
Marine Fish
16554 | Horse Mackerel <0.01 0.14 0014 <005 138 3 6 219 0.9 | <0005 0.037 0.107 <0.0p5
16555 | Hake <0.05| 0.06] <0.003 <0.05 0.15 2.6 0.85 3 (.<0.005| <0.003 0.093 <0.005
16556 | Herring <0.05 0.3 0.005 <006 1.25 5.7 2.18 .5 0] <0.005| 0.004| 0.037] <0.005
16557 | Mackerel <0.05 0.1 0.00f <0.05 0.85 6.3 1.82 0.5 | <0.005| 0.016] 0.029 <0.045
16558 | Ling <0.05| 0.04| <0.008 <0.056 0.15 3.6 3.97 3 0| <0.005| <0.003 0.113 <0.005
16559 | Cod 0.95 0.15| 0.00% 0.4 0.26 3.9 7.43 0|3 00®| <0.003| 0.102| <0.00b
16560 | Spurdog <0.05 0.13 <0.003 <0.05 0.38 2|8 8/310.4 | <0.005| 0.007| 0.301 <0.045
16561 | Skate <0.05| 0.14| <0.003 <0.05 0.18 39 238 .3 0 <0.005| <0.003 0.124 <0.005
16763 | Torsk 0.95 0.3 0.014 0.1 0.18 5.6 3.19 0/5 .06%| <0.003| 0.404| 0.009
16764 | Hake 0.16 0.18| 0.012 <005 0.28 5.7 1.04 0.%0.005| <0.003] 0.271] <0.00p
16765 | Cuckoo Ray <0.05 031 0008 <0.05 0.22 42 1879 0.3 | <0.005 <0.003 0.126 <0.005
16766 | Monkfish <0.05| 0.14| 0.008 <0.05 0.28 4.4 215 0.2 -0.007| <0.003 0.084 <0.0Q5
Measurement LoD | 0.05 0.02 | 0.003 0.05 0.05 0.1 0.04 0.1 0.005| 0.003] 0.00§ 0.00%
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Table 2 (cont'd). Concentrations of heavy metalg/kyg tissue whole weight)

Sample ID|  Description Cr Mn Co Ni Cu Zn As Se Ag Cd Hg Pb
Freshwater fish
16767 | Roach <0.05 0.67| 0005 <0.05 042 17.4 0/18 .5 0 <0.005| <0.003 0.066 0.01]
16768 | Perch <0.05 1.86| 0009 <0.05 0.26 87 005 5 0.<0.005| <0.003 0.041] 0.021
16769 | Pike <0.05| 0.67 0.0l <0056 0.4 12[1 0.27 0.4<0.005| 0.004| 0.06| 0.013
16770 | Eel <0.05| 2.23 0.02] <0.056 0.69 1914 0.05 013<0.005| 0.023| 0.134 0.034
16771 | Trout <0.05| 0.23| 0.017 <005 0.78 9.9 0.04 2 0| <0.005| <0.003 0.066 <0.005
16772 | Eel <0.05| 3.79] 0.029 <0.06 0.4b 22|7 0.05 0.5<0.005| 0.028| 0.115 0.014
16773 | Trout <0.05| 0.62| 0016 <0.05 1.1B 7.3 <0/04 .3 0 <0.005| <0.003 0.032  0.01F
16774 | Eel <0.05| 157| 0.034 <005 0.7p 21 0.08 0/4 0.065| 0.009| 0.089] 0.015
16775 | Trout <0.05| 0.43| 0021 <005 0.54 12/5 0.14 .3 0 <0.005| <0.003 0.029 <0.045
16776 | Trout <0.05| 0.35| 0.019 <006 0.4¢ 15/4 0.07 .3 0 <0.005| <0.003 0.16| <0.005
16777 | Pike 0.15 0.68| 0.003 <005 0.2] 5.5 03 05 0.085| 0.004| 0.454] <0.00p
16778 | Eel <0.05| 4.49| 0.042 <005 0.54 23|7 0.08 0.7<0.005| 0.039| 0.104| 0.084
16779 | Trout <0.05| 0.95| 0021 <005 0.4p 9.6 <0/04 .4 0 <0.005| 0.005| 0.07| <0.005
16808 | Trout <0.05| 0.19| 0.018 <0.05 0.58 9.9 1.25 2 0} <0.005| <0.003 0.03| <0.006
16939 | Roach <0.05 0.45 0.004 <005 042 19.9 013 .5 0 <0.005| <0.003 0.041 0.006
16940 | Roach <0.05f 1.05| <0.003 <0.05 0.46 21.4 0/140.6 | <0.005| <0.003 0.065 0.009¢
Shellfish (Mussels
16272 | Ardmore 1.99 8.18| 0.174  0.44 1.66 15|11 196 .6 0 0.011| 0.216| 0.047 1551
16273 | Blackness Fof F 0.68 3.3¢ 0.11 0.28 1.23 8.4 1.19 0.6 0.006| 0.104 0.036 0.52p
Inverness Football
16274 |Ground 2.54 1.71| 0.054 0.23 2.2 6.7 1.08 03 0.008.105 | 0.027| 0.242
16275 | Stannergate 1.04 3.54 0101 035 1.02 58 4 11 03 | <0.005 0.116] 0.025 0.37p
16276 | Inverness Nigg bay 1.32 2.0 0.08 0.41 211 451 353 0.6 0.011] 0.121 0.02p  0.445
Measurement LoD | 0.05 0.02| 0.003 0.05 0.04 0.1 0.04 0.1 0.005 | 0.003] 0.00§ 0.00%
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Table 2 (cont'd). Concentrations of heavy metafpeciated (inorganic) Arsenic and Methyl Mercuryefid))

mg/kg tissue whole weight

Sample Total | Inorganic % Sample Tol.
No Description As As Inorganic No. Description MeHg *
1627 Spurdot 11.5 0.14¢ 1.2¢€ 1627 Spurdoy 0.5C 0.0¢
16278 Spurdog 11.4 0.095 0.84 16278 Spurdog 0.50 o0.0¢
1627¢ Smooth Houn 16.2 <0.00¢ 0.0€ 1627¢ Smooth Houn 0.52 0.0t
16280 Starry Smooth Hound 22.4 <0.011 0.05 16280 arryBSmooth Hound 0.38 0.0t
1628! Thornback Ra 36.7 0.02¢ 0.0¢ 16281 Thornback Ra 0.27 0.c2
16282 Skate 16.9 <0.013 0.08 16284 Spotted Ray 0.29 0.0z
1628: Hake 2.5 <0.00¢ 0.2t 1628t Cuckoo Ra 0.2C 0.01
16284 Spotted Ray 34.4 0.019 0.06 16286 Black-Maditbogfish 0.32 0.0z
1628~ Cuckoo Ra 29.1 <0.01°f 0.0t 1628 Lesser Spotted Dodfi 0.41 0.0¢
16286 Black-Mouthed Dogfish 21.1 0.018 0.08 16288 lacB Scabbard Fish 0.32 0.01
16287 Lesser Spotted Dogfi 19.7 <0.01¢ 0.0¢ 1638( Torsk 0.5¢ 0.0¢
16380 Torsk 1.97 <0.005 0.25 16384 Greater Forkbear 0.23 0.0z
1638¢ Greater Forkbea 8.81 <0.00¢ 0.07 1638t Round Nose Grenad 0.1¢ 0.0
16385 Round Nose Grenadier 6.5¢ <0.005 0.08 16386 ing L 0.77 0.0t
1638¢ Ling 24.1 <0.01 0.04 16381 Blue Ling 0.6€ 0.0
16387 Blue Ling 9.34 <0.008 0.09 16388 Monk fish 230. 0.0
1638t Monkfish 9.37 <0.00¢ 0.0t 1656( Spurdoy 0.3¢ 0.0z
16553 Haddock 3.65 <0.009 0.26 16763 Torsk 0.32| o.01
16554 Horse Mackere 2.1¢ <0.01¢€ 0.71 1676¢ Hake 0.21 0.0¢
16556 Herring 2.18 0.042 1.94 16770 Eel 0.15| o.0z
1655¢ Ling 3.97 <0.00¢ 0.1: 1677¢ Troul 0.14 0.0¢
16559 Cod 7.43 <0.008 0.1 16777 Pike 0.41| o.0¢

1656( Spurdog 8.31 0.05¢ 0.7

16561 Skate 25.8 0.019 0.08

1676: Torsk 3.1¢ <0.00¢ 0.2

16765 Cuckoo Ray 79.2 0.039 0.05

1676¢ Monkfish 11.5 <0.00¢ 0.0t
Mussel-Inverness Nige

16276 Bay 3.53 0.089 2.53
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Table 3. Concentrations of PCDDs and PCDFs (digxins

FERA Sample No. 16272 16273 16274 16275
FERA LIMS No. S08-015904 S08-015905 S08-015906 S08-015907
Sample Details: Mussels - FSA  Mussels - Blackness PMussels - Inverness  Mussels - FSA
Ardmore 14/5/08 of F, 18/5/08 Football Ground, Mussels Stannergate,
6/6/08 17/6/08
Fat % Whole 0.44 0.26 0.30 0.35
ng/kg fat weight ng/kg fat % U ng/kg fat % U ng/kg fat % U ng/kg fat % U
2,3,7,8-TCDD 2.50i 30 3.32 30 <0.29 202 2.05 35
1,2,3,7,8-PeCDD 339 31 8.79 26 1.25i 71 6.79 27
1,2,3,4,7,8-HXCDD 2.31 43 11.93 27 1.50 71 7.07 29
1,2,3,6,7,8-HxCDD 6.98 31 20.99 25 3.28 56 22.55 25
1,2,3,7,8,9-HxCDD 5.04 27 18.35 26 3.37 30 15.27 26
1,2,3,4,6,7,8-HpCDD 105.05 24 283.78 24 39.13 25 41181 24
OCDD 573.33 24 124799 24 166.12 24 2027.80 24
2,3,7,8-TCDF 46.84 24 25.44 25 12.85 27 20.50 25
1,2,3,7,8-PeCDF 15.32 25 14.53 25 4.62 35 13.06 25
2,3,4,7,8-PeCDF 21.94i 25 18.44i 26 10.23i 30 21.34 25
1,2,3,4,7,8-HXCDF 441 34 9.11 29 2.87 52 10.73 27
1,2,3,6,7,8-HXCDF 3.46 45 6.33 37 2.04 85 5.47 38
1,2,3,7,8,9-HXCDF <0.46 201 <0.63 201 <0.91 201 <0.56 201
2,3,4,6,7,8-HXCDF 4.61 35 8.61 30 4.87 39 12.02 27
1,2,3,4,6,7,8-HpCDF 30.64 25 67.29 24 17.38 28 95.49 24
1,2,3,4,7,8,9-HpCDF 237 55 3.63i 51 1.12 136 6.99 32
OCDF 52.81 25 113.67 24 14.18 34 184.26 24

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 24.787 33.760 9.406 32.798
Lower bound 26.434 35.816 10.268 34.888
Upper uncertainty level 28.081 37.872 11.130 36.978
Lower uncertainty level 24.613 33.516 8.471 32.560
Upper bound 26.480 35.879 10.649 34.944
Upper uncertainty level 28.347 38.242 12.827 37.328
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.108 0.087 0.028 0.114
Lower bound 0.115 0.092 0.031 0.121
Upper uncertainty level 0.122 0.098 0.033 0.128
Lower uncertainty level 0.107 0.086 0.025 0.113
Upper bound 0.116 0.092 0.032 0.121
Upper uncertainty level 0.124 0.099 0.039 0.130

i - indicative value
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16276 16277 16278 16279
FERA LIMS No. S08-015908 S08-016128 S08-016129 S08-016130
Sample Details: Mussels - Inverness 1 - Spurdog, ID: 2 - Spurdog, ID: 3 - Smooth Hound, IC
Nigg Bay, 21/6/08 C356/001 C356/002 C356/003
Fat % Whole 0.38 14.58 8.14 0.53
ng/kg fat weight ng/kg fat % U ng/kgfat % U ngl/kg fat % U ng/kg fat % U
2,3,7,8-TCDD <0.25 202 0.14 38 0.60 27 1.36 60
1,2,3,7,8-PeCDD 2.12 46 0.25 54 0.73 31 3.84 33
1,2,3,4,7,8-HXCDD 1.00 103 0.10 84 0.23 43 2.01 50
1,2,3,6,7,8-HXCDD 2.54 70 0.18 135 0.51 56 511 28
1,2,3,7,8,9-HxCDD 2.04 35 0.05 162 0.14 63 1.58 60
1,2,3,4,6,7,8-HpCDD 21.29 28 0.24 95 0.35 73 4.06 50
OCDD 88.48 25 0.59 59 0.35 100 7.47 53
2,3,7,8-TCDF 10.54 28 1.56 27 9.08 24 7.38 37
1,2,3,7,8-PeCDF 3.58 40 0.14i 28 1.04 24 5.64 28
2,3,4,7,8-PeCDF 3.62i 56 0.64 25 2.67 24 11.72 26
1,2,3,4,7,8-HXCDF <1.12 201 0.16 79 0.35 47 2.57 64
1,2,3,6,7,8-HXCDF 1.04 161 0.07 89 0.27 33 2.29 68
1,2,3,7,8,9-HXCDF <0.58 201 <0.05 201 <0.05 201 0.40 127
2,3,4,6,7,8-HXCDF 2.04 77 0.11 94 0.39 35 1.92 69
1,2,3,4,6,7,8-HpCDF 6.96 43 0.19 32 0.20 31 <0.73 201
1,2,3,4,7,8,9-HpCDF <0.75 201 <0.02 201 <0.02 201 <0.62 201
OCDF 6.21 61 0.07 62 0.06 71 <14 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 5.715 0.831 3.561 12.158
Lower bound 6.321 0.940 3.820 13.709
Upper uncertainty level 6.927 1.049 4.079 15.260
Lower uncertainty level 5.285 0.840 3.542 12.412
Upper bound 6.748 0.950 3.820 13.723
Upper uncertainty level 8.211 1.060 4.098 15.034
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.022 0.121 0.290 0.064
Lower bound 0.024 0.137 0.311 0.073
Upper uncertainty level 0.026 0.153 0.332 0.081
Lower uncertainty level 0.020 0.123 0.288 0.066
Upper bound 0.025 0.138 0.311 0.073
Upper uncertainty level 0.031 0.154 0.334 0.080

i - indicative value
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16280

FERA LIMS No. S08-016131

Sample Details:

89
30
42
29

201
62
201
201

Fat % Whole 0.80
ng/kg fat weight ng/kg fat % U
2,3,7,8-TCDD 0.61
1,2,3,7,8-PeCDD 3.49
1,2,3,4,7,8-HxCDD 1.78
1,2,3,6,7,8-HxCDD 3.10
1,2,3,7,8,9-HxCDD 0.85
1,2,3,4,6,7,8-HpCDD 1.06
OCDD 1.61
2,3,7,8-TCDF 9.66
1,2,3,7,8-PeCDF 4.45
2,3,4,7,8-PeCDF 13.18
1,2,3,4,7,8-HXCDF 2.54
1,2,3,6,7,8-HXCDF 1.63
1,2,3,7,8,9-HXCDF <0.17
2,3,4,6,7,8-HXCDF 1.50
1,2,3,4,6,7,8-HpCDF <0.51
1,2,3,4,7,8,9-HpCDF <0.43
OCDF <0.98

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 11.337
Lower bound 13.029
Upper uncertainty level 14.721
Lower uncertainty level 11.574
Upper bound 13.056
Upper uncertainty level 14.538
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.090
Lower bound 0.104
Upper uncertainty level 0.117
Lower uncertainty level 0.092
Upper bound 0.104
Upper uncertainty level 0.116

201

16281

S08-016132

4 - Starry Smooth 5 - Thornback Ray, ID:
Hound, ID: C356/004

0.79

ng/kg fat
0.53
4.46
2.45
5.26
2.87
7.61
6.89
17.98
8.01
12.97
3.53
2.94
0.30
471
2.39
0.32
<0.63

14.615
15.983

17.351

14.696
15.983

17.270

0.115
0.126
0.137

0.116

0.126
0.136
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C356/005

% U
69
25
31
25
31
28
45
24
24
24
28
26
90
25
30
133
201

16282
S08-016133
6 - Skate, ID:
C356/006
0.79
ng/kg fat % U
0.28 117
1.55 29
0.54 78
0.97 41
0.50 99
1.88 58
3.11 84
8.52 25
3.05 24
4.02 27
0.87 60
0.89 36
<0.12 201
1.01 34
1.17 42
<0.24 201
<0.59 201
4.594
5.353
6.112
4.671
5.368
6.065
0.036
0.042
0.048
0.037
0.043
0.048

16283

S08-016134
7 - Hake, ID: C356/007

3.02
ng/kg fat % U
0.45 27
0.34 48
<0.04 202
0.89 38
0.21 46
0.32 73
0.40 88
10.31 24
2.79 24
1.43 24
0.42 41
0.69 26
<0.05 201
0.90 26
0.24 29
0.04 103
0.05 84
2.770
2.990
3.210
2.734
3.000
3.266
0.084
0.090
0.097
0.083
0.091
0.099



Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16284 16285 16286 16287
FERA LIMS No. S08-016135 S08-016136 S08-016137 S08-016138
Sample Details: 8 - Spotted Ray, ID: 9 - Cuckoo Ray, ID: 10 - Black-Mouthed 11 - Lesser Spotted
C356/008 C356/009 Dogfish, ID: C356/010  Dogfish, ID:
C356/011
Fat % Whole 0.71 0.59 1.01 0.51
ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U ng/kg fat % U
2,3,7,8-TCDD <0.22 202 0.63 86 0.30 90 <0.38 202
1,2,3,7,8-PeCDD 2.02 29 197 31 1.15 29 <038 201
1,2,3,4,7,8-HxCDD 1.09 56 0.79 87 042 80 <0.83 202
1,2,3,6,7,8-HXxCDD 2.76 29 125 48 099 36 <0.96 201
1,2,3,7,8,9-HxCDD 159 49 0.76 106 0.38 103 <0.95 202
1,2,3,4,6,7,8-HpCDD 4.32 40 1.64 104 140 62 <845 201
OCDD 28.58 27 3.78 112 262 79 <18.74 201
2,3,7,8-TCDF 11.43 25 743 27 598 25 1.85 87
1,2,3,7,8-PeCDF 3.88 24 257 25 199 24 0.73 193
2,3,4,7,8-PeCDF 6.73 26 5.66 28 259 28 0.96 148
1,2,3,4,7,8-HxCDF 1.75 45 1.02 80 0.74 57 <0.97 201
1,2,3,6,7,8-HXCDF 139 33 086 52 055 41 <0.99 201
1,2,3,7,8,9-HxCDF <0.19 201 <0.2 201 <0.09 201 <0.77 201
2,3,4,6,7,8-HxCDF 2.08 28 1.02 46 0.38 53 <057 201
1,2,3,4,6,7,8-HpCDF 1.42 45 0.79 87 0.22 147 <1.78 201
1,2,3,4,7,8,9-HpCDF <0.27 201 <0.33 201 <0.16 201 <1.28 201
OCDF <0.81 201 <0.98 201 <0.47 201 <7.95 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 7.424 6.012 3.327 0.486
Lower bound 7.848 6.896 3.805 0.702
Upper uncertainty level 8.272 7.780 4.283 0.918
Lower uncertainty level 6.691 6.099 3.372 1.358
Upper bound 8.090 6.920 3.816 2.183
Upper uncertainty level 9.489 7.741 4.260 3.008
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.053 0.035 0.034 0.002
Lower bound 0.056 0.041 0.038 0.004
Upper uncertainty level 0.059 0.046 0.043 0.005
Lower uncertainty level 0.048 0.036 0.034 0.007
Upper bound 0.058 0.041 0.039 0.011
Upper uncertainty level 0.068 0.046 0.043 0.015
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No.
FERA LIMS No.
Sample Details:

Fish, ID: C356/012

Fat % Whole 2.23
ng/kg fat weight ng/kg fat
2,3,7,8-TCDD 0.99
1,2,3,7,8-PeCDD 2.94
1,2,3,4,7,8-HxCDD 0.23
1,2,3,6,7,8-HxCDD 1.84
1,2,3,7,8,9-HxCDD 0.27
1,2,3,4,6,7,8-HpCDD 0.20
OCDD 1.01
2,3,7,8-TCDF 12.57
1,2,3,7,8-PeCDF 4.71
2,3,4,7,8-PeCDF 10.05
1,2,3,4,7,8-HXCDF 0.87
1,2,3,6,7,8-HXCDF 0.79
1,2,3,7,8,9-HxCDF <0.06
2,3,4,6,7,8-HXCDF 0.91
1,2,3,4,6,7,8-HpCDF 0.09
1,2,3,4,7,8,9-HpCDF <0.02
OCDF 0.08
WHO-TEQ ng/kg FAT weight

Lower uncertainty level 10.287
Lower bound 10.940
Upper uncertainty level 11.593
Lower uncertainty level 10.230
Upper bound 10.950
Upper uncertainty level 11670
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.229
Lower bound 0.244
Upper uncertainty level 0.258
Lower uncertainty level 0.228
Upper bound 0.244
Upper uncertainty level 0.260

16288
S08-016139

% U
26
25
50
30
45
142
48
24
24
24
30
26
201
27
71
201
79
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16380 16384 16385
S08-019914 S08-019915 S08-019916
12 - Black Scabbard Torsk, whole fish, ID: Greater Forkbeard, ID:Round Nose Grenadier,
C356/013 C356/18, S08/226 Whole Fish, ID:
23/7/08, 46E1 C356/15
0.44 0.32 0.39
ng/kg fat % U ngl/kgfat % U ng/kg fat % U
0.74 101 0.62 116 0.57i 88
1.10 78 1.06 81 1.12 49
<0.41 202 <0.41 202 <0.53 202
1.42 56 1.24 61 2.48 55
0.44 188 <0.41 202 0.69 176
0.86 197 1.09 154 <5.37 201
2.84 121 5.18 69 <11.92 201
7.64 35 7.68 35 9.51 26
8.62 26 3.89 32 3.94 33
2.64 53 2.80 50 4.96 30
1.36 110 1.15 127 1.12 113
1.10 130 0.94 151 1.26 103
<0.24 201 <0.24 201 <0.49 201
<0.59 201 0.62 192 2.17 42
<0.7 201 <0.7 201 <1.13 201
<0.59 201 <0.59 201 <0.81 201
<1.34 201 <1.33 201 <5.06 201
3.661 3.310 4.840
4.796 4.449 6.090
5.931 5.588 7.340
3.990 3.638 5.339
4.933 4.568 6.267
5.876 5.498 7.195
0.016 0.011 0.019
0.021 0.014 0.024
0.026 0.018 0.029
0.018 0.012 0.021
0.022 0.015 0.024
0.026 0.018 0.028



Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No.
FERA LIMS No.
Sample Details:

Fat % Whole

ng/kg fat weight
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

WHO-TEQ ng/kg FAT weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level

Upper bound

Upper uncertainty level

i - indicative value

16386
S08-019917

16387

S08-019918

16388

S08-019919

16552
S08-026043

Ling, Whole fish ID: Blue Ling, ID: C356/17 Monk fish -(Tails) ID: John Dory,ID: C356/19

C356/014

0.66
ng/kg fat % U
<0.3 202
061 79
<0.2 202
0.82 84
<0.1 202
<0.46 201
1.14 122
4.42 40
257 29
167 31
0.38 175
0.36 130
<0.16 201
0.38 123
0.35 150
<0.13 201
<0.56 201
1.875
2.213
2.551
1.933
2.565
3.197
0.012
0.015
0.017
0.013
0.017
0.021

BLI -S0908S 230,

C356/16

24/7/08, (106cm, 55000)

0.45
ng/kg fat % U
0.48 152
0.97 90
<0.42 202
2.30 39
0.63 136
0.97 177
2.33 149
6.98 37
4.56 30
3.78 41
1.75 88
1.69 89
<0.24 201
2.03 64
<0.72 201
<0.6 201
<1.37 201
3.790
5.116
6.442
4.109
5.195
6.281
0.017
0.023
0.029
0.019
0.023
0.028
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0.47
ng/kg fat % U
0.72 64
0.98 49
<0.45 202
2.07 56
<0.51 202
<4.55 201
<10.1 201
2.44 41
0.46 167
3.73 31
1.69 66
1.12 98
<0.41 201
141 50
1.03 188
<0.69 201
<4.29 201
3.712
4.471
5.230
4.019
4.662
5.305
0.017
0.021
0.025
0.019
0.022
0.025

1.59
ng/kg fat % U
2.15 39
1.58 39
0.24i 177
1.02 73
0.30 71
0.87 115
1.58 93
16.26 26
1.91 33
6.62 25
0.76 95
0.73 70
<0.17 201
0.76 68
0.40 142
<0.14 201
<0.59 201
8.163
9.155
10.147
8.236
9.174
10.112
0.130
0.145
0.161
0.131
0.146
0.160



Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16553 16554 16555 16556
FERA LIMS No. S08-026044 S08-026045 S08-026046 S08-026047
Sample Details: Haddock, ID: C356/20 Horse Mackerel, ID:  Hake, ID: C356/22  Herring, ID: 356/23
1008S C356/21 1008S 1008S 1008S
Fat % Whole 0.50 2.75 0.77 16.10
ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U nglkgfat % U
2,3,7,8-TCDD <0.92 202 <0.2 202 0.85 109 0.33 50
1,2,3,7,8-PeCDD <0.71 201 0.49 66 1.97 43 1.14 26
1,2,3,4,7,8-HxCDD <0.61 202 <0.13 202 <0.3 202 0.20 48
1,2,3,6,7,8-HXxCDD 1.07i 192 <0.22 201 4.02 35 0.84 29
1,2,3,7,8,9-HxCDD <0.46 202 0.11 130 1.32i 34 0.15 37
1,2,3,4,6,7,8-HpCDD <1.43 201 <0.3 201 2.00 74 0.22 94
OCDD 3.42 125 0.76 118 1.60 130 0.28 110
2,3,7,8-TCDF 2.70 168 3.25 38 27.85 25 7.61 24
1,2,3,7,8-PeCDF 0.71 173 0.94 37 9.66 25 1.44 25
2,3,4,7,8-PeCDF 0.51i 201 231 26 6.99 25 4.52 24
1,2,3,4,7,8-HxCDF <1.02 201 <0.22 201 2.84 43 0.33 49
1,2,3,6,7,8-HXCDF <0.71 201 <0.15 201 2.94 34 0.41 34
1,2,3,7,8,9-HxCDF <0.51 201 <0.11 201 <0.4 201 <0.04 201
2,3,4,6,7,8-HxCDF <0.71 201 <0.15 201 3.44 31 0.53 31
1,2,3,4,6,7,8-HpCDF <0.82 201 <0.17 201 1.22 70 0.09 135
1,2,3,4,7,8,9-HpCDF <0.41 201 <0.09 201 <0.2 201 <0.03 201
OCDF <1.74 201 <0.37 201 <0.85 201 <0.12 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.474 1.699 9.477 4.414
Lower bound 0.668 2.028 11.071 4.812
Upper uncertainty level 0.862 2.357 12.665 5.210
Lower uncertainty level 1.644 1.748 9.638 4.425
Upper bound 2.727 2.332 11.143 4.816
Upper uncertainty level 3810 2.916 12.648 5.207
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.002 0.047 0.073 0.711
Lower bound 0.003 0.056 0.085 0.775
Upper uncertainty level 0.004 0.065 0.098 0.839
Lower uncertainty level 0.008 0.048 0.074 0.713
Upper bound 0.014 0.064 0.086 0.776
Upper uncertainty level 0.019 0.080 0.097 0.839

i - indicative value
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16557 16558 16559 16560
FERA LIMS No. S08-026048 S08-026049 S08-026050 S08-026051
Sample Details: Mackerel, ID: C356/24  Ling, ID: C356/25 Cod, ID: C356/26 1008SSpurdog, ID: C356/27
1008S 1008S 1008S
Fat % Whole 25.43 0.39 0.35 6.42
ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U
2,3,7,8-TCDD 0.04 56 0.57i 78 0.84 33 0.39 28
1,2,3,7,8-PeCDD 0.06 71 0.89 97 0.59 66 0.68 27
1,2,3,4,7,8-HxCDD <0.01 202 <0.3 202 <0.13 202 0.20 39
1,2,3,6,7,8-HxCDD <0.03 201 1.04 64 3.11 26 0.62 26
1,2,3,7,8,9-HxCDD <0.03 202 <0.73 202 0.73 91 0.13 96
1,2,3,4,6,7,8-HpCDD <0.05 201 <1.1 201 1.11 90 0.47 45
OCDD 0.11 165 4.02 105 161 114 0.40 93
2,3,7,8-TCDF 1.34 25 7.57 38 5.98 29 4.82 24
1,2,3,7,8-PeCDF 0.07 89 2.35 59 4.93 26 0.77 27
2,3,4,7,8-PeCDF 031 31 1.51i 87 3.07 30 2.16 24
1,2,3,4,7,8-HXCDF 0.03 71 <0.31 201 2.20 25 0.37 26
1,2,3,6,7,8-HXCDF <0.03 201 <1.25 201 2.14 35 0.33 39
1,2,3,7,8,9-HXCDF <0.01 201 <0.31 201 <0.25 201 <0.03 201
2,3,4,6,7,8-HXCDF 0.02 103 0.73i 86 2.20 27 0.39 28
1,2,3,4,6,7,8-HpCDF 0.02 103 0.52 110 1.45 29 0.17 34
1,2,3,4,7,8,9-HpCDF <0.01 201 <0.31 201 <0.14 201 <0.03 201
OCDF <0.06 201 <1.48 201 <0.64 201 <0.13 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.324 2.394 4.350 2.682
Lower bound 0.398 3.272 4.873 2.881
Upper uncertainty level 0.472 4.150 5.396 3.080
Lower uncertainty level 0.343 2.847 4.387 2.683
Upper bound 0.409 3.576 4.913 2.884
Upper uncertainty level 0.475 4.305 0439 3.085
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.082 0.009 0.015 0.172
Lower bound 0.101 0.013 0.017 0.185
Upper uncertainty level 0.120 0.016 0.019 0.198
Lower uncertainty level 0.087 0.011 0.015 0.172
Upper bound 0.104 0.014 0.017 0.185
Upper uncertainty level 0.121 0.017 0.019 0.198
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16561 16763 16764 16765
FERA LIMS No. S08-026052 S08-031183 S08-031184 S08-031185
Sample Details: Skate, ID: C356/28  Torsk, ID:C356/29  Hake, ID: C356/030,  Cuckoo Ray, ID:
1008S S08/226 46E1 510m, S08/226 46E1, 510m, C356/031, 1008S
23/7/08 23/7/08
Fat % Whole 0.56 0.30 2.23 0.46
ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U
2,3,7,8-TCDD 0.76 45 1.05 34 0.52 35 055 64
1,2,3,7,8-PeCDD 6.45 26 1.42 43 0.54 35 253 35
1,2,3,4,7,8-HxCDD 2.60 30 <0.31 202 <0.07 202 1.62 37
1,2,3,6,7,8-HxCDD 4.94 26 2.59 28 1.46 25  3.95 27
1,2,3,7,8,9-HxCDD 1.59 68 0.83 107 0.33 50 1.70 70
1,2,3,4,6,7,8-HpCDD 6.45 34 3.08 49 0.78 43 6.40 35
OCDD 8.08 43 38.12 25 0.75 78 8.74 43
2,3,7,8-TCDF 2131 25 12.93 26 10.31 24 9.17 30
1,2,3,7,8-PeCDF 829 26 6.77 26 3.45 24 3.76 35
2,3,4,7,8-PeCDF 17.27 24 5.05 28 2.31 25 7.55 27
1,2,3,4,7,8-HXCDF 5.12 25 1.29 30 0.61 46 2.33i 28
1,2,3,6,7,8-HXCDF 2.88 38 1.54 54 1.10 32 1.98 53
1,2,3,7,8,9-HXCDF <0.22 201 <0.18 201 <0.04 201 <0.24 201
2,3,4,6,7,8-HXCDF 6.13 25 1.29 36 1.46 28 2.09 32
1,2,3,4,6,7,8-HpCDF 541 25 1.08 38 0.58 48  2.93 28
1,2,3,4,7,8,9-HpCDF <0.36 201 <0.18 201 <0.1 201 <0.24 201
OCDF 1.33 155 1.79 100 <0.22 201 <1.12 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 19.332 6.783 3.610 8.466
Lower bound 20.836 7.426 3.928 9.421
Upper uncertainty level 22.340 8.069 4.246 10.376
Lower uncertainty level 19.261 6.758 3.598 8.536
Upper bound 20.862 7.477 3.940 9.448
Upper uncertainty level 22.463 8.196 4.282 10.360
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.109 0.020 0.081 0.039
Lower bound 0.117 0.022 0.088 0.043
Upper uncertainty level 0.126 0.024 0.095 0.048
Lower uncertainty level 0.108 0.020 0.080 0.039
Upper bound 0.117 0.022 0.088 0.043
Upper uncertainty level 0.126 0.025 0.096 0.047

i - indicative value
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16766 16767 16768 16769
FERA LIMS No. S08-031186 S08-031187 S08-031188 S08-031189
Sample Details: Monkfish, ID: Roach, Forth & Clyde Perch, Forth & Clyde Pike, Forth & Clyde

C356/032,1008S  Canal, ID: C356/033 Canal, ID: C356/034, Canal, ID: C356/035,
Port Dundas 29.10.08 Port Dundas

Fat % Whole 0.28 2.48 1.16 2.80

ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U nglkgfat % U
2,3,7,8-TCDD 1.00 56 3.88 26 2.08 27 0.84 103
1,2,3,7,8-PeCDD 1.81 60 3.66 24 1.58 31 <0.42 201
1,2,3,4,7,8-HxCDD 0.56 128 0.25 48 0.15 149 <0.28 202
1,2,3,6,7,8-HxCDD 336 33 1.17 26 1.10 31 0.59 168
1,2,3,7,8,9-HxCDD 0.87 202 0.32 85 0.26 202 <0.35 202
1,2,3,4,6,7,8-HpCDD 5,60 53 0.68 64 1.43 60 3.77 41
OCDD 7.41 71 1.10 73 2.77 58 23.78 28
2,3,7,8-TCDF 3.55 78 65.45 24 23.16 24 13.69 28
1,2,3,7,8-PeCDF 3.05 55 80.22 24 8.99 24 2.65 58
2,3,4,7,8-PeCDF 5.17 38 10.26 24 6.52 25 1.54 94
1,2,3,4,7,8-HxCDF 417 27 0.82i 26 1.65 25 <0.8 201
1,2,3,6,7,8-HXCDF 280 59 0.44 55 0.85 57 <0.45 201
1,2,3,7,8,9-HXCDF <0.37 201 0.11 112 <0.11 201 <0.24 201
2,3,4,6,7,8-HXCDF 436 29 0.60 29 0.63 42 <0.7 201
1,2,3,4,6,7,8-HpCDF 3.86 29 0.29 42 0.78 35 1.71 41
1,2,3,4,7,8,9-HpCDF <0.62 201 <0.06 201 <0.11 201 <0.49 201
OCDF <1.76 201 <0.27 201 <0.53 201 3.39 75

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 6.554 21.956 9.265 2.605
Lower bound 7.610 23.607 10.172 3.228
Upper uncertainty level B.666 25.258 11.079 3.851
Lower uncertainty level 6.679 22.122 9.303 2.782
Upper bound 7.653 23.607 10.184 3.935
Upper uncertainty level 8.627 25.092 11.065 >.088
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.018 0.544 0.107 0.073
Lower bound 0.021 0.585 0.118 0.090
Upper uncertainty level 0.024 0.626 0.128 0.108
Lower uncertainty level 0.019 0.548 0.108 0.078
Upper bound 0.021 0.585 0.118 0.110
Upper uncertainty level 0.024 0.622 0.128 0.142
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16770 16771 16772 16773
FERA LIMS No. S08-031190 S08-031191 S08-031192 S08-031193
Sample Details: Eel, Kirtle Water, ID:  Trout, Kirtle Water, Eel, Lochar Water, ID: Trout, Lochhar W, ID:
C356/037, 26-8-08, 27-  ID:C356/038 C356/039, 27-8-08  C356/040, 27-08-08
8-08
Fat % Whole 18.48 4.24 14.83 1.31
ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U nglkgfat % U
2,3,7,8-TCDD 0.07i 63 0.59 28 0.22 37 0.18 42
1,2,3,7,8-PeCDD 0.32 25 0.57 25 0.26 28 0.25 29
1,2,3,4,7,8-HXCDD 0.14 50 0.21 46 0.13i 53 <0.03 202
1,2,3,6,7,8-HXCDD 0.31 27 0.32i 30 0.43 28 0.14 49
1,2,3,7,8,9-HxCDD 0.07 145 <0.07 202 0.13 96 <0.07 202
1,2,3,4,6,7,8-HpCDD 0.44 47 0.44 64 0.34 69 0.14 159
OCDD 0.65 52 0.60 74 0.68 58 0.57 68
2,3,7,8-TCDF <0.13 201 3.94 26 <0.15 201 0.74 47
1,2,3,7,8-PeCDF 0.23i 50 1.17 27 0.62 31 0.36 41
2,3,4,7,8-PeCDF 0.38 29 1.57 25 0.48 27 0.42 28
1,2,3,4,7,8-HXCDF 0.24 41 0.27i 44 0.34 34 0.10i 84
1,2,3,6,7,8-HXCDF 0.11 44 0.29 32 0.20 38 <0.05 201
1,2,3,7,8,9-HXCDF <0.02 201 <0.06 201 <0.01 201 <0.01 201
2,3,4,6,7,8-HXCDF 0.22i 44 0.15i 84 0.18i 61 0.08 127
1,2,3,4,6,7,8-HpCDF 0.24 71 0.21 117 0.30 71 0.14 145
1,2,3,4,7,8,9-HpCDF <0.03 201 <0.07 201 <0.03 201 <0.06 201
OCDF <0.1 201 <0.14 201 <0.12 201 0.16 152

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.631 2.345 0.820 0.690
Lower bound 0.707 2.528 0.898 0.767
Upper uncertainty level 0.783 2711 0.976 0.844
Lower uncertainty level 0.645 2.338 0.831 0.689
Upper bound 0.723 2.542 0.915 0.783
Upper uncertainty level 0.801 2.746 0.999 0.877
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.117 0.099 0.122 0.009
Lower bound 0.131 0.107 0.133 0.010
Upper uncertainty level 0.145 0.115 0.145 0.011
Lower uncertainty level 0.119 0.099 0.123 0.009
Upper bound 0.134 0.108 0.136 0.010
Upper uncertainty level 0.148 0.116 0.148 0.011

i - indicative value
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16774 16775 16776 16777
FERA LIMS No. S08-031194 S08-031195 S08-031196 S08-031197
Sample Details: Eel - R Eden, ID: Trout, R Eden, ID:  Trout, W of Girvan, ID: Pike, L Achray, ID:
C356/041 C356/042 C356/043 C356/044
Fat % Whole 16.45 8.39 2.06 1.56
ng/kg fat weight ng/kg fat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U
2,3,7,8-TCDD 0.25 35 0.40 30 0.40 36 2.25 26
1,2,3,7,8-PeCDD 0.82 24 0.65 25 0.59 26 6.22 24
1,2,3,4,7,8-HxCDD 0.18 51 <0.09 202 <0.1 202 1.71 27
1,2,3,6,7,8-HXxCDD 0.59i 26 0.21 37 0.30 41 5.60 24
1,2,3,7,8,9-HxCDD 0.12 103 <0.08 202 <0.11 202 1.22 30
1,2,3,4,6,7,8-HpCDD 051 49 0.27 92 0.48 83 2.22 29
OCDD 0.91 48 0.38 108 1.13 60 0.58 106
2,3,7,8-TCDF 0.20 162 4.27 25 6.98 25 24.40 24
1,2,3,7,8-PeCDF 129 26 1.32 26 241 26 8.56 24
2,3,4,7,8-PeCDF 0.70 27 1.45 25 1.70 25 22.65 24
1,2,3,4,7,8-HxCDF 0.28 43 0.17 64 0.46 42 3.13 24
1,2,3,6,7,8-HXCDF 0.11 60 0.11 60 0.23 50 2.87 24
1,2,3,7,8,9-HxCDF <0.01 201 <0.03 201 <0.05 201 0.12 29
2,3,4,6,7,8-HxCDF 0.16 79 0.13i 95 0.21 89 2.87 25
1,2,3,4,6,7,8-HpCDF 0.26 88 0.16 152 0.25 146 0.87 46
1,2,3,4,7,8,9-HpCDF <0.04 201 <0.04 201 <0.06 201 <0.09 201
OCDF 0.20 132 <0.14 201 <0.21 201 <0.2 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 1.515 2.142 2.548 23.067
Lower bound 1.656 2.334 2.786 24.446
Upper uncertainty level 1797 2.526 3.024 25.825
Lower uncertainty level 1.512 2.132 2.540 23.201
Upper bound 1.658 2.355 2.813 24.447
Upper uncertainty level 1.804 2.578 3.086 25.693
WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.249 0.180 0.053 0.359
Lower bound 0.272 0.196 0.058 0.380
Upper uncertainty level 0.296 0.212 0.062 0.402
Lower uncertainty level 0.249 0.179 0.052 0.361
Upper bound 0.273 0.198 0.058 0.380
Upper uncertainty level 0.297 0.216 0.064 0.400
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Table 3 (cont'd). Concentrations of PCDDs and PC(aksxins)

FERA Sample No. 16778 16779 16808 16939 16940

FERA LIMS No. S08-031198 S08-031199 S08-032253 S09-002037 S08B802

Sample Details: Eel, R Leven, ID:  Trout, Clyde, ID:  Trout - White Cart  Roach, Forth & Roach, Forth &
C356/045 C356/046 W, ID: C356/036  Clyde Canal, ID:  Clyde Canal, ID:

C356/033 (Part-2) C356/033 (Part-3)

Fat % Whole 13.08 3.19 7.84 3.65 1.45

ng/kg fat weight ng/kg fat % U ng/kg fat % U ng/kg fat % U ng/kg fat % U ng/kg fat % U
2,3,7,8-TCDD 0.16 45 0.94 29 0.25 48 111 30 182 45
1,2,3,7,8-PeCDD 0.63 25 2.66 24 0.44 33 0.74 34 154 50
1,2,3,4,7,8-HxCDD 0.44 31 0.92 27 <0.05 202 0.20 65 <0.22 202
1,2,3,6,7,8-HxCDD 2.84 24 3.52 24 0.19 68 0.35 67 0.70 114
1,2,3,7,8,9-HXCDD 0.41 43 0.27 27 0.07 38 0.15 37 <0.17 202
1,2,3,4,6,7,8-HpCDD 458 25 1.81 26 0.45 43 2.87 26 <0.51 201
OCDD 3.68 26 4.12 27 1.42 39 1058 25 250 116
2,3,7,8-TCDF <0.18 201 8.92 24 5.25 24 2350 24 3269 24
1,2,3,7,8-PeCDF 0.34 48 2.05 26 0.77 33 3731 24 18.94 25
2,3,4,7,8-PeCDF 1.04 25 3.07 25 1.56 27 2.46 27 3.76 38
1,2,3,4,7,8-HxCDF 0.66 28 0.75 40 <0.1 201 0.36 97 <0.64 201
1,2,3,6,7,8-HXCDF 0.28 32 0.58 30 0.13 66 0.19 88 <0.28 201
1,2,3,7,8,9-HXCDF <0.04 201 <0.04 201 <0.03 201 <0.05 201 <0.17 201
2,3,4,6,7,8-HXCDF 024 55 0.35 67 0.12 152 0.26 118 <0.56 201
1,2,3,4,6,7,8-HpCDF 0.63 45 0.56 28 0.26 33 0.83 28 <0.22 201
1,2,3,4,7,8,9-HpCDF <0.05 201 <0.08 201 <0.06 201 <0.11 201 <0.39 201
OCDF 0.16 177 0.51 78 0.18 168 1.40 44 <0.97 201

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 1.723 6.379 1.881 6.840 7.760
Lower bound 1.866 6.793 2.092 7.485 9.526
Upper uncertainty level 2.009 7.207 2.303 8.130 11.292
Lower uncertainty level 1.723 6.343 1.870 6.823 8.271
Upper bound 1.889 6.797 2.110 7.491 9.742
2.055 7.251 2.350 8.159 11.213

Upper uncertainty level

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.225 0.204 0.148 0.250 0.113
Lower bound 0.244 0.217 0.164 0.273 0.138
Upper uncertainty level 0.263 0.230 0.181 0.297 0.164
Lower uncertainty level 0.225 0.202 0.147 0.249 0.120
Upper bound 0.247 0.217 0.166 0.273 0.141
Upper uncertainty level 0.269 0.231 0.184 0.298 0.163
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Table 4. Concentrations of non-ortho PCBs

FERA Sample No. 16272
FERA LIMS No. S08-015904
Mussels - FSA

Sample Details
Ardmore 14/5/08

Fat % Whole
ng/kg fat weight

0.44
ng/kg fat % U

PCB77 2997.73 24
PCB81 113.82 24
PCB126 166.59 24
PCB169 12.42 29

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 16.979
Lower bound 17.094
Upper uncertainty level 17.209
Lower uncertainty level 16.979
Upper bound 17.094

17.209

Upper uncertainty level

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.074
Lower bound 0.075
Upper uncertainty level 0.075
Lower uncertainty level 0.074
Upper bound 0.075
Upper uncertainty level 0.075

16273
S08-015905

of F, 18/5/08

0.26
ng/kg fat % U
1042.53 25
138.62 24
193.21 24
81.15 24

20.116
20.251

20.386

20.116
20.251

20.386

0.052
0.052

0.053

0.052
0.052

0.053

ng/kg fat

16274

S08-015906

Mussels - Blackness F Mussels - Inverness Mussels +SA Mussel:

Football Ground,
6/6/08

0.30

% U

452.32 27
26.99 30
51.23 26
9.65 35

5.228
5.267

5.306

5.228
5.267

5.306

0.016
0.016

0.016

0.016
0.016

0.016

16275 16276
S08-015907 SOB815

Mussels - Inverness
Stannergate, 17/6/08 Nigg Bay, 21/6/08

0.35

ng/kg fat
843.58
47.58
113.53
21.70

11.580
11.659

11.738

11.580
11.659

11.738

0.040
0.040

0.041

0.040
0.040

0.041
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% U
25
26
24
26

0.38
ng/kg fat % U
701.26 25
39.11 27
84.35 25
11.33 33

8.562
8.622

8.682

8.562
8.622

8.682

0.032
0.033

0.033

0.032
0.033

0.033

16277

S08-016128
1 - Spurdog, ID:
C356/001

14.58

ng/kg fat
53.96
12.16
17.80
4.35

1.818
1.830

1.842

1.818
1.830

1.842

0.265
0.267

0.269

0.265
0.267

0.269

% U
25
24
24
24

16278

S08-016129
2 - Spurdog, ID:
C356/002

8.14

ng/kg fat
121.90
26.97
70.78
11.35

7.162
7.210

7.258

7.162
7.210

7.258

0.583
0.587

0.591

0.583
0.587

0.591

% U
24
24
24
24



Table 4(cont'd). Concentrations of non-ortho PCBs

FERA Sample No.
FERA LIMS No.
Sample Details

Fat % Whole
ng/kg fat weight
PCB77

PCB81

PCB126
PCB169

WHO-TEQ ng/kg FAT weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

16279
S08-016130
3 -Smooth Hound, IC
C356/003
0.53
ng/kg fat % U
104.67 42
15.22 30
29.29 27
9.89 26

3.018
3.040
3.062
3.018
3.040
3.062

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

0.016
0.016

0.016

0.016
0.016

0.016

16280

S08-016131

4 - Starry Smooth 5 - Thornback Ray, ID:
Hound, ID: C356/004

0.80
ng/kg fat

38.25
4.15

41.20
14.00

4.235
4.264

4.293

4.235
4.264

4.293

0.034
0.034

0.034

0.034
0.034

0.034

% U

71
52
25
24

16281

S08-016132

C356/005

0.79
ng/kg fat

77.06
1.94
53.33
16.02

5.464
5.501

5.538

5.464
5.501

5.538

0.043
0.043

0.044

0.043
0.043

0.044

% U

30
60
24
24

16282 16283 16284
S08-016133 S0B3a16 S08-016135
6 - Skate, ID: 7 - Hake, ID: C356/007 8 - Spotted Ray, ID:
C356/006 C356/008
0.79 3.02 0.71
ng/kg fat % U ng/kg fat % U ng/kg fat % U
16.93 81 70.47 25 42.94 49
0.85 120 3.07 26 1.31 108
22.26 24 78.89 24 61.27 24
4.78 24 22.91 24 18.82 24
2.261 8.076 6.278
2.276 8.130 6.320
2.291 8.184 6.362
2.261 8.076 6.278
2.276 8.130 6.320
2.291 8.184 6.362
0.018 0.244 0.045
0.018 0.245 0.045
0.018 0.247 0.045
0.018 0.244 0.045
0.018 0.245 0.045
0.018 0.247 0.045
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16285

S08-016136

9 - Cuckoo Ray, ID:
C356/009

0.59

ng/kg fat
17.17
191
51.75
13.03

5.271
5.307

5.343

5.271
5.307

5.343

0.031
0.031

0.031

0.031
0.031

0.031

% U
130
90
24
24



Table 4(cont’'d). Concentrations of non-ortho PCBs

FERA Sample No.
FERA LIMS No.
Sample Details

Fat % Whole
ng/kg fat weight
PCB77

PCB81

PCB126
PCB169

WHO-TEQ ng/kg FAT weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

16286
S08-016137
10 - Black-Mouthed
Dogdfish,

ID: C356/010
1.01
ng/kg fat % U

52.59 31
511 29
24.96 24

5.84 24
2.543
2.560
2.577
2.543
2.560
2.577

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

0.026
0.026

0.026

0.026
0.026

0.026

16287

S08-016138
11 - Lesser Spotted

Dogfish,

ID: C356/011

0.51
ng/kg fat
34.43
<7.37
7.25
2.04

0.732
0.749

0.766

0.737
0.750

0.763

0.004
0.004

0.004

0.004
0.004

0.004

% U
157
201
59
85

16288

S08-016139

12 - Black Scabbard
Fish, ID: C356/012

2.23
ng/kg fat
162.21
12.12
150.31
54.78

15.497
15.600

15.703

15.497
15.600

15.703

0.345
0.347

0.350

0.345
0.347

0.350

% U
24
24
24
24

16380 16384 16385 16386
S08-019914 SOBt619 S08-019916 S08-019917
Torsk, whole fish, ID: Greater Forkbeard, IDRound Nose Grenadier,Ling, Whole fish ID:
C356/013 C356/18, S08/226 Whole Fish, ID: C356/014
23/7/08, 46E1 C356/15
0.44 0.32 0.39 0.66
ng/kgfat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U
104.58 41 50.78 72 18.20 189 55.66 42
5.13 56 2.06 128 <4.69 201 3.74 44
116.19 24 51.60 25 14.81 29 58.73 28
32.17 24 15.98 25 37.36 24 18.76 25
11.872 5.289 1.836 6.020
11.952 5.325 1.856 6.067
12.032 5.361 1.876 6.114
11.872 5.289 1.842 6.020
11.952 5.325 1.857 6.067
12.032 5.361 1.872 6.114
0.052 0.017 0.007 0.040
0.053 0.017 0.007 0.040
0.053 0.017 0.007 0.040
0.052 0.017 0.007 0.040
0.053 0.017 0.007 0.040
0.053 0.017 0.007 0.040
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Table 4(cont’'d). Concentrations of non-ortho PCBs

FERA Sample No.
FERA LIMS No.
Sample Details

Fat % Whole
ng/kg fat weight
PCB77

PCB81

PCB126
PCB169

16387
S08-019918

BLI -S0908S 230,
24/7/08, (106¢m,
5500g)

0.45
ng/kg fat % U
27.23 133
<132 201
3763 25
24.84 24

WHO-TEQ ng/kg FAT weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

3.976
4.014

4.052

3.986
4.014

4.042

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level
Lower bound

Upper uncertainty level

Lower uncertainty level
Upper bound

Upper uncertainty level

0.018
0.018

0.018

0.018
0.018

16388 16552 16553 16554 16555 16556
S08-019919 S08-026043 S08-026044 SOB4626 S08-026046 S08-026047
Blue Ling, ID: C356/17 Monk fish -(Tails) ID: John Dory,ID: C356/19Haddock, ID: C356/20 Horse Mackerel, ID: Hake, ID: C356/22 1008S Herring, ID: 356/23
C356/16 1008S C356/21 1008S 1008S
0.47 1.59 0.50 2.75 0.77 16.10
ng/kgfat % U ng/kgfat % U nglkgfat % U nglkgfat % U nglkgfat % U nglkg fat % U
36.38 83 518.90 24 66.24 93 21.42 63 264.02 26 82.39 25
<3.97 201 10.48 28 3.11 140 0.99 94 4.84 50 2.36 27
36.88 25 126.07 25 <13.92 201 31.17 31 260.51 25 33.09 25
10.26 26 19.42 25 3.57 132 7.05 28 85.66 24 8.39 24
3.760 12.765 0.043 3.163 26.752 3.378
3.794 12.854 0.043 3.190 26.934 3.401
3.828 12.943 0.043 3.217 27.116 3.424
3.769 12.765 1.358 3.163 26.752 3.378
3.795 12.854 1.435 3.190 26.934 3.401
3.821 12.943 1.512 3.217 27.116 3.424
0.018 0.203 0.000 0.087 0.206 0.544
0.018 0.204 0.000 0.088 0.208 0.548
0.018 0.205 0.000 0.089 0.209 0.551
0.018 0.203 0.007 0.087 0.206 0.544
0.018 0.204 0.007 0.088 0.208 0.548
0.018 0.205 0.008 0.089 0.209 0.551

0.018
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Table 4(cont’'d). Concentrations of non-ortho PCBs

FERA Sample No. 16557 16558 16559 16560 16561 16763 16764
FERA LIMS No. S08-026048 S08-026049 S08-026050 S08-026051 S035026 S08-031183 S08-031184
Sample Details Mackerel, ID: C356/24 Ling, ID: C356/25 Cod, ID: C356/26  Spurdog, ID: C356/27 Skate, ID: C356/28  Torsk, ID:C356/29 Hake, ID: C356/030,
1008S 1008S 1008S 1008S 1008S S08/226 46E1 510m, S08/226 46E1, 510m,
23/7/08 23/7/08
Fat % Whole 25.43 0.39 0.35 6.42 0.56 0.30 2.23
ng/kg fat weight ng/kg fat % U nglkgfat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U nglkgfat % U ngl/kg fat % U
PCB77 34.90 26 103.83 78 55.04 66 111.97 25 34.25 158  113.50 47 140.27 24
PCB81 2.57 26 6.00 106 3.59 79 32.08 24 <2.14 201 5.45 71 7.70 25
PCB126 10.82 24 55.70 25 60.08 24 53.67 24 58.69 24 115.65 24 120.46 24
PCB169 0.75 25 17.28 24 19.29 24 10.79 24 15.25 24 25.46 24 34.55 24
WHO-TEQ ng/kg FAT weight
Lower uncertainty level 1.086 5.714 6.166 5.453 5.971 11.752 12.324
Upper uncertainty level 1.100 5.794 6.248 5.525 6.079 11.910 12.488
Lower uncertainty level 1.086 5.714 6.166 5.453 5.984 11.752 12.324
Upper uncertainty level 1.100 5.794 6.248 5.525 6.066 11.910 12.488
WHO-TEQ ng/kg WHOLE weight
Lower uncertainty level 0.276 0.022 0.022 0.350 0.034 0.035 0.275
Lower bound 0.278 0.023 0.022 0.353 0.034 0.036 0.277
Upper uncertainty level 0.280 0.023 0.022 0.355 0.034 0.036 0.279
Lower uncertainty level 0.276 0.022 0.022 0.350 0.034 0.035 0.275
Upper bound 0.278 0.023 0.022 0.353 0.034 0.036 0.277
Upper uncertainty level 0.280 0.023 0.022 0.355 0.034 0.036 0.279
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Table 4(cont’'d). Concentrations of non-ortho PCBs

FERA Sample No. 16765 16766 16767 16768 16769 16770 16771
FERA LIMS No. S08-031185 S08-031186 S08-031187 S08-031188 S0B3031 S08-031190 S08-031191
Sample Details Cuckoo Ray, ID: Monkfish, ID: Roach, Forth & Clyde Perch, Forth & Clyde Pike, Forth & Clyde Eel, Kirtle Water, ID:  Trout, Kirtle Water,

C356/031, 1008S C356/032,1008S  Canal, ID: C356/033 Canal, ID: C356/034, Canal, ID: C356/035,C356/037, 26-8-08, 27-  1D:C356/038

Port Dundas 29.10.08 Port Dundas 8-08
Fat % Whole 0.46 0.28 2.48 1.16 2.80 18.48 4.24
ng/kg fat weight ng/kg fat % U nglkgfat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U nglkgfat % U ngl/kg fat % U
PCB77 60.75 99 187.01 55 20855.46 24 11056.66 24  1279.58 25 7.93 76 225.75 24
PCB81 3.60 133 13.64 59  1238.25 24 652.31 24 140.89 27 0.59 78 14.47 24
PCB126 55.73 25 32.01 28 599.35 24 307.33 24 79.44 32 15.30 24 33.03 24
PCB169 15.97 24 10.46 26 14.25 24 10.24 24 2.03 98 5.38 24 4.85 25
WHO-TEQ ng/kg FAT weight
Lower uncertainty level 5.700 3.300 61.876 31.794 8.021 1.574 3.354
Lower bound 5.739 3.326 62.287 32.006 8.106 1.585 3.376
Upper uncertainty level 5.778 3.352 62.698 32.218 8.191 1.596 3.398
Lower uncertainty level 5.700 3.300 61.876 31.794 8.021 1.574 3.354
Upper bound 5.739 3.326 62.287 32.006 8.106 1.585 3.376
Upper uncertainty level 5.778 3.352 62.698 32.218 8.191 1.596 3.398
WHO-TEQ ng/kg WHOLE weight
Lower uncertainty level 0.026 0.009 1.534 0.368 0.225 0.291 0.142
Lower bound 0.026 0.009 1.544 0.370 0.227 0.293 0.143
Upper uncertainty level 0.026 0.009 1.554 0.373 0.229 0.295 0.144
Lower uncertainty level 0.026 0.009 1534 0.368 0.225 0.291 0.142
Upper bound 0.026 0.009 1.544 0.370 0.227 0.293 0.143
Upper uncertainty level 0.026 0.009 1.554 0.373 0.229 0.295 0.144
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Table 4(cont’'d). Concentrations of non-ortho PCBs

FERA Sample No.
FERA LIMS No.
Sample Details

16772
S08-031192

Eel, Lochar Water, ID:Trout, Lochhar W, ID:
C356/039, 27-8-08 C356/040, 27-08-08

Fat % Whole 14.83
ng/kg fat weight ng/kg fat % U
PCB77 1045 70
PCB81 0.53 101
PCB126 11.31 24
PCB169 6.88 24
WHO-TEQ ng/kg FAT weight
Lower uncertainty level 1.193
Lower bound 1.201
Upper uncertainty level 1.209
Lower uncertainty level 1.193
Upper bound 1.201

1.209

Upper uncertainty level

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.177
Lower bound 0.178
Upper uncertainty level 0.179
Lower uncertainty level 0.177
Upper bound 0.178
Upper uncertainty level 0.179

16773 16774 16775 16776 16777
S08-031193 S08-031194 S08-031195 S0B9631 S08-031197
Eel - R Eden, ID: Trout, R Eden, ID: Trout,W of Girvan, ID: Pike, L Achray, ID:
C356/041 C356/042 C356/043 C356/044
1.31 16.45 8.39 2.06 1.56
ng/kg fat % U ng/kgfat % U ng/kgfat % U ng/kgfat % U nglkg fat % U
129.41 25 18.88 45 273.10 24 443.19 24 278.78 24
7.01 25 1.39 47 15.59 24 31.07 24 27.55 24
9.22 25 27.24 24 22.84 24 57.28 24 173.50 24
1.61 29 10.19 24 2.63 27 7.40 25 41.09 24
0.945 2.809 2.323 5.810 17.674
0.952 2.828 2.339 5.849 17.792
0.959 2.847 2.355 5.888 17.910
0.945 2.809 2.323 5.810 17.674
0.952 2.828 2.339 5.849 17.792
0.959 2.847 2.355 5.888 17.910
0.012 0.462 0.195 0.120 0.275
0.012 0.465 0.196 0.121 0.277
0.013 0.468 0.198 0.122 0.279
0.012 0.462 0.195 0.120 0.275
0.012 0.465 0.196 0.121 0.277
0.013 0.468 0.198 0.122 0.279

Page 75 of 193

16778
S08-031198
Eel, R Leven, ID:
C356/045
13.08
ng/kg fat % U
31.23 35
4.39 28
52.53 24
10.75 24
5.328
5.364
5.400
5.328
5.364
5.400
0.697
0.702
0.706
0.697
0.702
0.706



Table 4(cont'd). Concentrations of non-ortho PCBs

FERA Sample No. 16779 16808 16939 16940
FERA LIMS No. S08-031199 S08-032253 S09-002037 S09-002038
Sample Details Trout, Clyde, ID:  Trout - White Cart W, Roach, Forth & Clyde Roach, Forth & Clyde
C356/046 ID: C356/036 Canal, ID: C356/033 Canal, ID: C356/033
(Part-2) (Part-3)
Fat % Whole 3.19 7.84 3.65 1.45
ng/kg fat weight ng/kg fat % U ngl/kgfat % U ng/kg fat % U ng/kg fat % U
PCB77 196.60 25 213.66 24 8028.72 24 13840.67 24
PCB81 16.27 30 11.07 31 415.34 24 744.36 24
PCB126 3792 25 54.83 24 193.33 24 283.00 24
PCB169 6.96 24 8.66 24 5.03 25 7.07 32

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 3.856 5.555 20.093 29.622
Lower bound 3.883 5.592 20.228 29.829
Upper uncertainty level 3.910 5.629 20.363 30.036
Lower uncertainty level 3.856 5.555 20.093 29.622
Upper bound 3.883 5.592 20.228 29.829
Upper uncertainty level 3.910 5.629 20.363 30.036

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.12: 0.43¢ 0.73¢ 0.43(
Lower bound 0.124 0.439 0.738 0.433
Upper uncertainty level 0.125 0.442 0.743 0.436
Lower uncertainty level 0.123 0.436 0.733 0.430
Upper bound 0.124 0.439 0.738 0.433
Upper uncertainty level 0.125 0.442 0.743 0.436
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Table 5. Concentrations oftho-substituted PCBs

FERA Sample No. 16272 16273 16274 16275
FERA LIMS No. S08-015904 S08-015905 S08-015906 S08-015907
Sample Details Mussels - FSA  Mussels Blackness F ¢ Mussels - Inverness Mussels - FSA Mussels
Ardmore 14/5/08 F, 18/5/08 Football Ground, 6/6/08 Stannergate, 17/6/08
Fat % Whole 0.44 0.26 0.30 0.35
ug/kg fat weight ug/kg fat % U wug/kgfat % U ug/kgfat % U ugl/kgfat % U
PCB18 1.67 135 2.09 147 <1.42 201 <1.36 201
PCB28 5.28 76 7.35 74 3.13 156 3.40 139
PCB31 3.80 86 7.62i 201 2.33 173 2.44 159
PCB33 2.00 133 3.21 113 <1.67 201 1.80 179
PCB41 7.24 30 5.61 40 2.75 65 2.76 63
PCB44 2.75 54 6.37 37 1.04 161 1.36 120
PCB52 13.93 40 12.34 55 5.17 112 6.40 88
PCB56/60 10.39 36 6.59 62 2.29 155 3.92 89
PCB61/74 11.67 39 7.40 69 3.04 150 4.16 107
PCB66 28.61 38 18.27i 201 7.54 146 10.97 98
PCB99 23.76 24 14.93 27 6.17 36 9.81 29
PCB101 46.31 30 31.10 45 10.58 108 18.57 62
PCB87 17.27 27 8.64 42 3.00 98 6.64 47
PCB105 14.49 25 29.94i 24 2.42 60 5.60 33
PCB110 44.05 26 25.67 35 6.54 95 16.17 43
PCB114 1.18 41 <1.38 201 <1.0 201 0.84 62
PCB118 46.44 26 19.74 38 7.58 76 18.33 37
PCB123 1.38 26 1.02 30 0.33 54 0.48 41
PCB128 12.42 24 5.97 27 1.96 41 5.00 27
PCB129 1.25 32 0.40 93 <0.5 201 0.52 66
PCB138 123.39 24 65.73 26 26.25 35 45.31 28
PCB156 511 24 2.50 25 1.17 27 2.32 25
PCB157 2.06i 25 2.54i 25 0.46 42 1.04i 28
PCB167 4.36 24 5.26 24 0.88 30 1.88 25
PCB141 1.57 48 1.16 81 0.58 147 0.68 120
PCB149 76.26 25 63.59 26 19.75 40 26.50 33
PCB151 20.45 25 10.29 32 5.33 44 5.96 40
PCB153 146.36 24 69.60 27 31.84 36 46.15 30
PCB170 5.47 24 3.83 26 1.75i 31 1.80i 30
PCB180 21.33 24 12.66 25 8.17 27 7.28 27
PCB183 41.13 24 29.50 24 10.92 25 9.65 25
PCB185 <0.62 201 0.67 24 <0.25 201 <0.12 201
PCB187 111.95 24 54.59 24 29.84 25 36.42 24
PCB189 0.72i 24 0.76 24 <0.67 201 <0.8 201
PCB191 1.15 27 0.80 33 <0.54 201 0.36 50
PCB193 <1.87 201 <1.02 201 <0.79 201 <0.36 201
PCB194 2.06 25 1.47 27 1.00 29 0.84 30
PCB201 <0.66 201 0.62 38 0.25 68 0.48 41
PCB202 4.16 24 3.88 24 0.92 29 2.24 25
PCB203 1.74 25 3.16 24 0.58 36 1.00 29
PCB206 <0.46 201 <3.03 201 <1.88 201 <04 201
PCB208 <0.26 201 <0.31 201 <0.5 201 <1.52 201
PCB209 <0.36 201 2.85 30 <1.0 201 <0.24 201

i - indicative value
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16272 16273 16274 16275
FERA LIMS No. S08-015904 S08-015905 S08-015906 S08-015907
Sample Cetails: Mussels - FSA  Mussels Blackness F ¢ Mussels - Inverness Mussels - FSA Mussels

Ardmore 14/5/08 F, 18/5/08 Football Ground, 6/6/08 Stannergate, 17/6/08
Fat % Whole 0.44 0.26 0.30 0.35

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 9.793 7.316 1.692 4111
Lower bound 10.520 7.720 1.860 4.560
Upper uncertainty level 11.247 8.124 2.028 5.009
Lower uncertainty level 9.793 6.966 1.891 4.124
Upper bound 10.520 8.410 2.420 4.640
Upper uncertainty level 11.247 9.854 2.949 5.156

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.043 0.019 0.005 0.014
Lower bound 0.046 0.020 0.006 0.016
Upper uncertainty level 0.049 0.021 0.006 0.017
Lower uncertainty level 0.043 0.018 0.006 0.014
Upper bound 0.046 0.022 0.007 0.016
Upper uncertainty level 0.049 0.025 0.009 0.018
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FERA Sample No. 16276 16277 16278 16279

FERA LIMS No. S08-015908 S08-016128 S08-016129 S08-016130
Sample Details: ML_JsseIs -Inverness 1 - Spurdog, ID: 2 - Spurdog, ID: 3 -Smooth Hound, IC
Nigg Bay, 21/6/08 C356/001 C356/002 C356/003
Fat % Whole 0.38 14.58 8.14 0.53
ug/kg fat weight ug/kg fat % U ug/kg fat % U ug/kg fat % U ug/kgfat % U
PCB18 <1.42 201 0.28 32 0.40 28 0.47 163
PCB28 3.42 144 2.85 24 4.61 24 3.65 39
PCB31 2.30 176 1.58 25 2.59 24 1.38 68
PCB33 1.75 192 0.27 44 0.48 35 0.69 130
PCB41 2.38 74 3.28 25 5.99 24 2.36 32
PCB44 1.04 161 5.34 26 9.67 25 1.63 24
PCB52 4.42 131 7.79 25 13.64 24 0.91 72
PCB56/60 2.50 142 2.01 25 4.69 24 2.36 35
PCB61/74 3.17 144 5.99 24 16.13 24 6.22 24
PCB66 8.01 138 9.16 24 22.95 24 9.27 25
PCB99 6.18 36 22.99i 201 44.77 24 13.93 24
PCB101 11.10 103 23.25 24 62.38 24 8.11 24
PCB87 3.01 97 5.12 24 11.53 24 1.32 25
PCB105 2.71 55 5.97 24 18.15 24 5.09 24
PCB110 6.22 100 11.73 24 29.95 24 5.88 24
PCB114 <0.5 201 1.16i 24 1.26i 24 0.69 29
PCB118 9.52 62 23.16 24 76.30 24 18.96 24
PCB123 0.21 80 0.29i 25 0.65 24 0.19 26
PCB128 2.42 36 5.68 24 18.27 24 5.66 24
PCB129 <0.17 201 0.18 33 0.23i 29 0.35 24
PCB138 25.46 35 62.70 24 198.26 24 55.52 24
PCB156 121 27 2.13 24 8.77 24 2.52 24
PCB157 0.54 38 0.72 24 2.50 24 1.04 24
PCB167 1.00 29 1.24 24 4.73 24 1.70 25
PCB141 <0.42 201 5.55 24 12.38 24 1.19 26
PCB149 13.48 53 35.74 24 65.11 24 15.18 24
PCB151 3.21 67 9.18 24 13.22 24 0.63 30
PCB153 26.51 40 73.63 24 212.95 24 66.52 24
PCB170 <1.67 201 10.55 24 24.55 24 10.25 24
PCB180 2.38 48 20.39 24 52.79 24 21.31 24
PCB183 6.18 27 4.70 24 20.36 24 11.32 24
PCB185 <0.25 201 0.60 24 1.33 24 0.50 24
PCB187 15.11 27 25.39 24 82.64 24 40.21 24
PCB189 <0.92 201 0.24 25 0.74 24 0.31 25
PCB191 0.17 97 2.25 24 5.23 24 1.82 24
PCB193 <0.13 201 0.39 24 1.05 24 0.41 24
PCB194 0.42 45 2.95 24 6.75 24 4.37 24
PCB201 0.25 68 3.87 24 7.75 24 6.54 24
PCB202 0.92 29 0.18 26 1.56 24 2.36 24
PCB203 0.38 48 1.79 24 5.87 24 4.97 24
PCB206 <23 201 <0.18 201 3.95 26 1.73 25
PCB208 <0.33 201 <0.08 201 0.14 131 0.44 36
PCB209 <1.09 201 <0.01 201 0.12 29 0.47 24
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16276 16277 16278 16279

FERA LIMS No. S08-015908 S08-016128 S08-016129 S08-016130

Sample Details Mussels - Inverness 1 - Spurdog, ID: 2 - Spurdog, ID: 3 - Smooth Hound, IC
Nigg Bay, 21/6/08 C356/001 C356/002 C356/003

Fat % Whole 0.38 14.58 8.14 0.53

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 1.943 4.694 14.994 4.320
Lower bound 2.130 4.980 15.900 4.600
Upper uncertainty level 2.317 5.266 16.806 4.880
Lower uncertainty level 1.934 4.694 14.994 4.320
Upper bound 2.470 4.980 15.900 4.600
Upper uncertainty level 3.006 5.266 16.806 4.880

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.007 0.684 1.220 0.023
Lower bound 0.008 0.726 1.294 0.024
Upper uncertainty level 0.009 0.768 1.368 0.026
Lower uncertainty level 0.007 0.684 1.220 0.023
Upper bound 0.009 0.726 1.294 0.024
Upper uncertainty level 0.011 0.768 1.368 0.026
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FERA Sample No. 16280 16281 16282 16283

FERA LIMS No. S08-016131 S08-016132 S08-016133 S08-016134
Sample Details: 4 - Starry Smooth 5 - Thornback Ray, ID: 6 - Skate, ID: 7 - Hake, ID: C356/007
Hound, ID: C356/004 C356/005 C356/006
Fat % Whole 0.80 0.79 0.79 3.02
ug/kg fat weight ug/kg fat % U wugl/kgfat % U ugl/kgfat % U ug/kgfat % U
PCB18 0.33 159 0.44 174 <0.36 201 0.70 25
PCB28 1.02 80 1.23 60 0.44 147 2.39 25
PCB31 0.50 122 0.68 103 <0.32 201 1.20 25
PCB33 <0.3 201 0.49 125 <0.28 201 0.20 65
PCB41 0.37 95 0.32 189 <0.28 201 3.13 26
PCB44 0.54 24 0.61 24 0.32 25 7.86 25
PCB52 0.67 70 0.70 75 0.32 152 7.85 25
PCB56/60 0.39 115 0.59 62 0.18 179 1.57 26
PCB61/74 1.13 24 0.70 44 0.24 103 4.70 25
PCB66 1.24 48 1.88 33 0.38 108 6.17 25
PCB99 2.54 25 2.39 24 0.87i 25 13.63 24
PCB101 1.26 31 1.14 33 0.44 60 17.88 24
PCB87 0.24 41 0.21 45 0.10 83 5.17 24
PCB105 1.04 25 1.67 24 0.40 31 3.95 24
PCB110 0.82 32 0.27 64 0.18 92 8.40 24
PCB114 0.15 58 0.32i 35 <0.06 201 0.44i 25
PCB118 3.89 24 4.18 24 1.37 26 15.88 24
PCB123 0.04 55 0.06 41 <0.02 201 0.26 25
PCB128 1.09 25 1.33 25 0.36 33 3.32 24
PCB129 <0.04 201 <0.08 201 <0.04 201 0.60 25
PCB138 10.96 24 11.62 24 3.27 24 35.10 24
PCB156 0.52 24 0.63 24 0.22 25 1.35 24
PCB157 0.22 25 0.27 25 0.08 35 0.42 24
PCB167 0.30 36 0.40 31 0.16 55 0.77 24
PCB141 0.11 77 0.08 103 0.12 71 5.81 24
PCB149 2.06 25 0.82 26 0.52 28 28.71 24
PCB151 0.11 77 0.21 45 0.18 50 8.27 24
PCB153 12.83 24 14.73 24 4.44 24 36.69 24
PCB170 2.04 24 1.88 24 0.59 27 491 24
PCB180 3.71 24 3.78 24 1.47 24 8.44 24
PCB183 1.69 24 1.67 24 0.48 24 2.22 24
PCB185 <0.04 201 <0.04 201 <0.02 201 0.48 24
PCB187 6.95 24 6.70 24 1.29 25 10.58 24
PCB189 <0.07 201 0.13 28 0.04i 55 0.13 28
PCB191 0.35 24 0.44 24 0.10 31 1.07 24
PCB193 0.07 37 0.08 35 <0.04 201 0.16 27
PCB194 0.78 24 0.97 24 0.30 25 0.83 24
PCB201 1.17 24 1.01 24 0.24 25 0.85 24
PCB202 0.37 24 0.68 24 0.18 26 0.10 31
PCB203 1.04 24 0.89 24 0.34 24 0.47 25
PCB206 <0.15 201 0.74 26 <0.73 201 <1.04 201
PCB208 <0.65 201 <0.59 201 <0.1 201 <0.09 201
PCB209 <1.26 201 0.27 25 <0.48 201 <0.02 201

i - indicative value
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16280 16281 16282 16283

FERA LIMS No. S08-016131 S08-016132 S08-016133 S08-016134

Sample Details 4 - Starry Smooth 5 - Thornback Ray, ID: 6 - Skate, ID: 7 - Hake, ID: C356/007
Hound, ID: C356/004 C356/005 C356/006

Fat % Whole 0.80 0.79 0.79 3.02

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.862 1.138 0.307 2.946
Lower bound 0.950 1.220 0.330 3.130
Upper uncertainty level 1.038 1.302 0.353 3.314
Lower uncertainty level 0.849 1.138 0.287 2.946
Upper bound 0.950 1.220 0.360 3.130
Upper uncertainty level 1.051 1.302 0.433 3.314

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.007 0.009 0.002 0.089
Lower bound 0.008 0.010 0.003 0.094
Upper uncertainty level 0.008 0.010 0.003 0.100
Lower uncertainty level 0.007 0.009 0.002 0.089
Upper bound 0.008 0.010 0.003 0.094
Upper uncertainty level 0.008 0.010 0.003 0.100
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FERA Sample No.
FERA LIMS No.
Sample Details:

Fat % Whole
ug/kg fat weight

PCB18
PCB28
PCB31
PCB33
PCB41
PCB44
PCB52
PCB56/60
PCB61/74
PCB66
PCB99
PCB101
PCB87
PCB105
PCB110
PCB114
PCB118
PCB123
PCB128
PCB129
PCB138
PCB156
PCB157
PCB167
PCB141
PCB149
PCB151
PCB153
PCB170
PCB180
PCB183
PCB185
PCB187
PCB189
PCB191
PCB193
PCB194
PCB201
PCB202
PCB203
PCB206
PCB208
PCB209

16284 16285
S08-016135 S08-016136
8 - Spotted Ray, ID: 9 - Cuckoo Ray, ID:
C356/008 C356/009
0.71 0.59
ug/kg fat % U ug/kg fat % U
<0.5 201 <0.59 201
1.30 72 0.63 170
0.78 115 <0.53 201
0.55 144 <0.46 201
0.58 137 <0.46 201
0.89 24 0.92 24
1.39 53 0.79 102
0.64 73 0.46 116
0.91 44 0.69 63
1.69 41 1.18 61
4.10 24 3.45 24
2.77 27 3.95 26
0.61 31 0.89 29
1.47 25 1.51 26
1.25 30 1.09 34
0.19 67 0.20i 74
6.13 24 5.30 24
0.14 28 0.13 28
2.16 24 1.91 25
<0.14 201 <0.16 201
20.40 24 17.93 24
1.03 24 0.82 24
0.36 24 0.36 24
0.67 30 0.59 34
0.39 39 0.92 28
3.88 24 4.34 24
0.91 27 <0.07 201
26.02 24 23.62 24
3.66 24 2.86 24
8.07 24 6.55 24
341 24 2.57 24
<0.03 201 <0.03 201
12.31 24 11.05 24
0.17 27 0.16i 27
0.64 24 0.63 24
0.11 30 <0.16 201
1.25 24 1.32 24
1.22 24 1.64 24
0.64 24 0.99 24
1.27 24 1.35 24
0.91 27 0.79 30
<0.03 201 <0.01 201
<0.61 201 <0.69 201
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16286

S08-016137
10 - Black-Mouthed
Dodgfish, ID: C356/010Dogfish, ID: C356/011

1.01
ug/kg fat % U
<0.28 201
0.74 72
0.47 109
<0.22 201
0.30 149
1.30 24
1.69 33
0.80 40
1.49 27
2.07 28
3.83 24
551 24
1.24 24
1.66 24
1.93 25
0.20i 38
6.31 24
0.16 27
1.68 24
0.31 31
18.92 24
0.78 24
0.31 25
0.52 26
1.21 24
6.51 24
1.68 24
22.58 24
2.65 24
6.15 24
2.71 24
0.16 27
10.53 24
0.11 30
0.77 24
0.11 30
0.94 24
1.52 24
0.75 24
1.07 24
0.71 25
<0.06 201
<0.22 201

S08-016138

16287

11 - Lesser Spotted

0.51
ug/kg fat % U
<0.63 201
1.16 176
<0.82 201
<0.5 201
<0.88 201
<2.33 201
<1.7 201
0.75 71
1.32 155
<2.08 201
2.99 75
<3.02 201
<0.69 201
1.32 53
<151 201
<0.38 201
4.34 65
0.13 95
1.23 39
0.13 28
12.89 40
0.60 31
0.22 60
0.31 87
0.63 83
2.67 152
<0.63 201
15.31 44
2.23 29
4.06 27
1.57 29
<0.03 201
6.23 30
0.09 135
1.32 25
0.09 135
0.75 29
1.10 26
0.53 33
0.85 24
<0.63 201
<0.13 201
<0.16 201



Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16284 16285 16286 16287
FERA LIMS No. S08-016135 S08-016136 S08-016137 S08-016138
Sample Details 8 - Spotted Ray, ID: 9 - Cuckoo Ray, ID: 10 - Black-Mouthed 11 - Lesser Spotted

C356/008 C356/009 Dogfish, ID: C356/010Dogfish, ID: C356/011
Fat % Whole 0.71 0.59 1.01 0.51

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 1.454 1.283 1.370 0.884
Lower bound 1.590 1.410 1.470 1.000
Upper uncertainty level 1.726 1.537 1.570 1.116
Lower uncertainty level 1.454 1.283 1.370 0.920
Upper bound 1.590 1.410 1.470 1.190
Upper uncertainty level 1.726 1.537 1.570 1.460

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.010 0.008 0.014 0.005
Lower bound 0.011 0.008 0.015 0.005
Upper uncertainty level 0.012 0.009 0.016 0.006
Lower uncertainty level 0.010 0.008 0.014 0.005
Upper bound 0.011 0.008 0.015 0.006
Upper uncertainty level 0.012 0.009 0.016 0.007
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FERA Sample No. 16288 16380 16384 16385

FERA LIMS No. S08-016139 S08-019914 S08-019915 S08-019916
Sample Details: 12- Black Scabbard Torsk, whole fish, ID:  Greater Forkbeard, Round Nose Grenadit
Fish, ID: C356/012 C356/013 ID: C356/18, Whole Fish, ID:
S08/226 23/7/08, C356/15
46E1

Fat % Whole 2.23 0.44 0.32 0.39
ug/kg fat weight ug/kg fat % U wug/kg fat % U ug/kg fat % U ug/kgfat % U
PCB18 0.15 58 0.47 155 <0.29 201 <0.4 201
PCB28 3.15 25 1.45 7 0.71 151 0.95 137
PCB31 2.26 24 1.04i 201 <0.38 201 <0.52 201
PCB33 0.08 177 0.50 166 <0.26 201 <0.32 201
PCB41 2.63 28 1.24 45 0.32 152 <0.56 201
PCB44 5.83 27 2.28 24 1.44 24 <1.47 201
PCB52 12.76 24 3.29 30 2.24 35 2.84 79
PCB56/60 3.27 25 1.10 60 0.41 143 0.65 55
PCB61/74 9.76 24 3.23 33 0.79 92 2.84 51
PCB66 13.49 24 4.00 30 1.80 46 1.69 157
PCB99 21.49 24 13.75 24 6.86 24 9.66 28
PCB101 34.24 24 11.35 24 4.83 25 4.41 90
PCB87 9.47 24 1.39 25 0.68 30 0.87 104
PCB105 9.12 24 441 24 2.21 24 3.89 26
PCB110 5.91 25 2.76 25 1.44 29 1.89 103
PCB114 0.59i 25 <0.30 201 <0.15 201 0.44i 112
PCB118 35.58 24 16.65 24 8.80 24 14.05 27
PCB123 0.36 24 0.30 25 0.09 33 0.16 55
PCB128 6.74 24 5.51 24 2.74 24 3.75 25
PCB129 1.41 24 0.50 24 0.18 26 0.50 24
PCB138 87.98 24 54.90 24 24.84 24 44.49 24
PCB156 3.61 24 2.43 24 1.12 24 1.92 24
PCB157 1.19 24 0.80 24 0.41 24 0.73 26
PCB167 1.95 24 1.75 25 0.79 28 0.56 37
PCB141 9.51 24 3.88 24 1.44 25 2.58 27
PCB149 38.16 24 11.85 24 6.09 24 8.59 38
PCB151 11.76 24 5.63 24 2.68 24 3.61 33
PCB153 97.81 24 80.02 24 41.21 24 49.21 25
PCB170 15.11 24 12.83 24 5.36 24 8.08 24
PCB180 33.69 24 22.99 24 13.04 24 20.48 24
PCB183 11.86 24 7.58 24 5.27 24 8.18 24
PCB185 1.32 24 0.56 24 0.21 26 <0.14 201
PCB187 49.96 24 1541 24 10.36 24 18.79 24
PCB189 0.33 25 0.36 24 0.12 29 0.30i 36
PCB191 2.98 24 2.16 24 0.94 24 1.71 24
PCB193 0.41 24 0.41 24 0.21 26 0.30 36
PCB194 4.13 24 3.44 24 1.62 24 2.58 24
PCB201 7.08 24 2.73 24 1.41 24 3.29 24
PCB202 1.15 24 0.59 24 0.56 24 1.29 25
PCB203 3.63 24 2.99 24 1.65 24 2.68 24
PCB206 2.20 32 <2.93 201 <0.88 201 1.37 33
PCB208 <0.11 201 <1.01 201 <0.06 201 <0.34 201
PCB209 0.05i 47 <0.21 201 0.15 27 1.05 25

i - indicative value
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16288 16380 16384 16385
FERA LIMS No. S08-016139 S08-019914 S08-019915 S08-019916
Sample Details 12 - Black Scabbard Torsk, whole fish, ID: Greater Forkbeard, Round Nose Greadier
Fish, ID: C356/012 C356/013 ID: C356/18, Whole Fish, ID:
S08/226 23/7/08, C356/15
46E1
Fat % Whole 2.23 0.44 0.32 0.39

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 6.832 3.617 1.795 2.984
Lower bound 7.250 3.800 1.890 3.390
Upper uncertainty level 7.668 3.983 1.985 3.796
Lower uncertainty level 6.832 3.286 1.635 2.984
Upper bound 7.250 3.950 1.970 3.390
Upper uncertainty level 7.668 4.614 2.305 3.796

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.152 0.016 0.006 0.012
Lower bound 0.161 0.017 0.006 0.013
Upper uncertainty level 0.171 0.018 0.006 0.015
Lower uncertainty level 0.152 0.014 0.005 0.012
Upper bound 0.161 0.017 0.006 0.013
Upper uncertainty level 0.171 0.020 0.007 0.015
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FERA Sample No. 16386 16387 16388 16552

FERA LIMS No. S08-019917 S08-019918 S08-019919 S08-026043
Sample Details: Ling, Whole fish ID: Blue Ling, ID: Monk fish -(Tails) ID: John Dory,ID: C356/19
C356/014 C356/17, C356/16
BLI -S0908S 230,
24/7/08,

Fat % Whole 0.66 0.45 0.47 1.59
ug/kg fat weight ug/kgfat % U uglkgfat % U ug/kgfat % U ug/kgfat % U
PCB18 <0.33 201 <0.36 201 <0.34 201 1.02 73
PCB28 0.73 147 0.88 125 <0.55 201 3.74 38
PCB31 0.46 188 0.42 201 <0.45 201 2.43 44
PCB33 <0.26 201 <0.42 201 <0.27 201 1.01 60
PCB41 0.87 108 0.70 73 <0.48 201 5.16 30
PCB44 1.88 132 1.63 24 <1.27 201 12.99 31
PCB52 2.57 73 2.54 34 <0.93 201 15.22 27
PCB56/60 0.77 41 0.60 103 0.15 188 4.43 25
PCB61/74 2.49 49 2.30 24 0.62 179 6.48 29
PCB66 3.05 75 1.96 44 <1.13 201 15.62 28
PCB99 10.24 26 6.83 24 <0.72 201 23.92 24
PCB101 10.65 38 4.75 25 <1.65 201 34.90 26
PCB87 2.26 40 1.18 26 <0.38 201 4.76 29
PCB105 2.84 26 2.60 24 0.81 48 4.76 25
PCB110 3.66 49 1.60 28 <0.82 201 18.40 25
PCB114 0.43i 96 0.45 36 <0.21 201 <0.21 201
PCB118 13.11 26 9.19 24 0.91 160 24.27 25
PCB123 0.28 32 0.06 41 0.03 201 0.50 27
PCB128 3.43 24 2.42 24 1.13 30 5.66 24
PCB129 0.68 24 0.33 25 <0.09 201 0.89 24
PCB138 49.48 24 27.56 24 11.59 31 69.98 24
PCB156 1.60 24 1.15 24 0.67 25 1.75 24
PCB157 0.64 26 0.42 24 0.24 35 0.64 26
PCB167 1.20 26 0.54 33 0.38 44 1.37 26
PCB141 2.60 26 2.21 24 <0.14 201 2.85 26
PCB149 15.94 27 6.14 24 2.35 97 37.30 25
PCB151 4.35 28 3.02 24 0.99 73 10.27 25
PCB153 62.01 24 32.19 24 19.74 28 72.30 24
PCB170 7.42 24 4.68 24 2.44 25 4.20 24
PCB180 17.94 24 12.21 24 5.40 24 7.19 24
PCB183 7.58 24 4.38 24 2.47 24 3.67 24
PCB185 0.49 24 0.30 25 0.14 28 0.50 24
PCB187 25.97 24 12.27 24 6.40 26 26.21 24
PCB189 0.20 38 0.15 27 0.10 65 0.24 35
PCB191 1.75 24 1.09 24 0.58 26 1.67 24
PCB193 0.30 31 0.18 26 0.10 65 0.26 33
PCB194 1.85 24 1.90 24 0.75 25 1.04 24
PCB201 3.00 24 3.20 24 0.79 25 1.36 24
PCB202 1.35 24 1.00 24 0.41 28 1.44 24
PCB203 1.96 24 1.99 24 0.96 24 1.06 24
PCB206 <17 201 1.48 25 <0.48 201 0.43 69
PCB208 <0.15 201 0.15 83 <0.07 201 <0.1 201
PCB209 <0.08 201 0.21 26 0.27 33 0.26 33
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Table 5 (cont'd). Concentrations aftho-substituted PCBs

FERA Sample No. 16386 16387 16388 16552
FERA LIMS No. S08-019917 S08-019918 S08-019919 S08-026043
Sample Details Ling, Whole fish ID: Blue Ling, ID: Monk fish -(Tails) ID: John Dory,ID: C356/19
C356/014 C356/17, C356/16
BLI -S0908S 230,
24/7/08,
Fat % Whole 0.66 0.45 0.47 1.59

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 2.671 2.071 0.569 3.974
Lower bound 2.990 2.220 0.640 4.190
Upper uncertainty level 3.309 2.369 0.711 4.406
Lower uncertainty level 2.671 2.071 0.583 3.556
Upper bound 2.990 2.220 0.750 4.290
Upper uncertainty level 3.309 2.369 0.917 5.024

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.018 0.009 0.003 0.063
Lower bound 0.020 0.010 0.003 0.066
Upper uncertainty level 0.022 0.011 0.003 0.070
Lower uncertainty level 0.018 0.009 0.003 0.056
Upper bound 0.020 0.010 0.004 0.068
Upper uncertainty level 0.022 0.011 0.004 0.080
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FERA Sample No. 16553 16554 16555 16556

FERA LIMS No. S08-026044 S08-026045 S08-026046 S08-026047
Sample Details Haddock, ID: C356/20 Horse Mackerel, ID:  Hake, ID: C356/22  Herring, ID: 356/23
1008S C356/21 1008S 1008S 1008S
Fat % Whole 0.50 2.75 0.77 16.10
ug/kg fat weight ug/kg fat % U ug/kg fat % U ug/kgfat % U ug/kgfat % U
PCB18 <1.02 201 0.33 135 0.80 127 0.43 40
PCB28 <1.63 201 1.08 69 5.74 37 1.76 27
PCB31 <1.33 201 1.03 59 3.22 47 1.15 28
PCB33 <0.82 201 0.33 106 <0.4 201 0.30 a7
PCB41 <1.43 201 1.33 51 6.41 32 1.49 27
PCB44 <3.78 201 3.46 52 15.10 34 3.25 29
PCB52 <2.76 201 3.74 40 17.62 28 3.62 26
PCB56/60 <0.41 201 0.85 32 4.49 25 1.46 24
PCB61/74 <1.63 201 2.11 41 12.33 27 1.99 27
PCB66 <3.37 201 2.57 61 18.96 29 3.58 27
PCB99 <1.74 201 6.16 27 33.29 24 4.35 24
PCB101 <4.9 201 10.57 31 54.22 25 8.00 25
PCB87 <1.12 201 2.62 30 11.78 26 1.83 25
PCB105 <0.51 201 2.15 26 12.38 24 1.74 24
PCB110 <2.45 201 5.15 31 23.61 26 4.73 25
PCB114 <0.61 201 0.28i 96 1.20i 55 0.16 55
PCB118 <2.14 201 8.18 26 49.56 24 6.20 24
PCB123 <0.1 201 0.16 35 0.97 26 0.14 28
PCB128 <0.31 201 2.60 24 12.85 24 1.65 24
PCB129 <0.01 201 0.61 24 1.95 24 0.29 25
PCB138 <3.37 201 33.47 24 148.49 24 17.15 24
PCB156 0.10 201 1.38 24 5.17 24 0.53 24
PCB157 <0.1 201 0.53 25 2.00 24 0.23 25
PCB167 <0.2 201 0.89 25 3.39 25 0.39 24
PCB141 <0.41 201 2.99 25 10.65 24 1.21 24
PCB149 <3.27 201 14.65 26 66.12 24 10.35 24
PCB151 <1.02 201 4.25 26 19.16 24 2.68 24
PCB153 <4.59 201 41.21 24 156.25 24 15.76 24
PCB170 <0.36 201 7.29 24 13.95 24 1.24 24
PCB180 0.46 180 16.11 24 28.35 24 2.36 24
PCB183 0.20 201 5.18 24 13.60 24 1.24 24
PCB185 <0.01 201 0.57 24 <1.02 201 0.18 26
PCB187 <0.92 201 22.30 24 59.74 24 7.06 24
PCB189 <0.1 201 0.31 27 0.55 30 0.05 a7
PCB191 <0.1 201 1.68 24 4.07 24 0.45 24
PCB193 <0.1 201 0.28 28 0.77 27 0.06 41
PCB194 <0.15 201 3.15 24 3.82 24 0.32 25
PCB201 <0.1 201 4.62 24 5.36 24 0.59 24
PCB202 <0.1 201 1.42 24 3.34 24 0.32 25
PCB203 0.15 27 2.97 24 452 24 0.45 24
PCB206 <0.41 201 1.53 27 1.90 32 0.17 43
PCB208 <0.2 201 0.18i 26 0.40 24 <0.03 201
PCB209 <0.1 201 0.21i 30 1.25 25 0.08i 35
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16553 16554 16555 16556

FERA LIMS No. S08-026044 S08-026045 S08-026046 S08-026047

Sample Details Haddock, ID: C356/20 Horse Mackerel, ID:  Hake, ID: C356/22  Herring, ID: 356/23
1008S C356/21 1008S 1008S 1008S

Fat % Whole 0.50 2.75 0.77 16.10

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.000 1.951 9.736 1.176
Lower bound 0.050 2.180 10.560 1.280
Upper uncertainty level 0.100 2.409 11.384 1.384
Lower uncertainty level 0.358 1.951 9.736 1.176
Upper bound 0.690 2.180 10.560 1.280
Upper uncertainty level 1.022 2.409 11.384 1.384

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.000 0.054 0.075 0.189
Lower bound 0.000 0.060 0.081 0.206
Upper uncertainty level 0.001 0.066 0.088 0.223
Lower uncertainty level 0.002 0.054 0.075 0.189
Upper bound 0.003 0.060 0.081 0.206
Upper uncertainty level 0.005 0.066 0.088 0.223
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FERA Sample No. 16557 16558 16559 16560

FERA LIMS No. S08-026048 S08-026049 S08-026050 S08-026051
Sample Details: Mackerel, ID: C356/24 Ling, ID: C356/25 Cod, ID: C356/26  Spurdog, ID: C356/27
1008S 1008S 1008S 1008S
Fat % Whole 25.43 0.39 0.35 6.42
ug/kg fat weight ug/kg fat % U wugl/kgfat % U ugl/kgfat % U ug/kgfat % U
PCB18 0.16 35 <0.42 201 0.34 109 0.25 40
PCB28 0.34 30 1.20 142 1.11 69 2.72 24
PCB31 0.29 27 0.73 144 0.43 110 1.26 25
PCB33 0.14 37 <0.42 201 0.20 182 0.12 71
PCB41 0.26 33 0.78 189 0.73 91 1.88 25
PCB44 0.79 25 1.83 83 1.52 48 2.73 24
PCB52 0.82 24 1.98 58 2.02 33 4.78 24
PCB56/60 0.29 25 0.68 94 0.59 53 2.39 24
PCB61/74 0.39 24 1.46 49 1.39 31 7.64 24
PCB66 0.67 25 2.19 53 1.89 34 11.75 24
PCB99 0.96 24 4.59 24 3.95 24 27.16 24
PCB101 1.86 24 5.43 26 511 24 37.18 24
PCB87 0.50 24 1.31 28 1.16 25 4.76 24
PCB105 0.36 24 1.93 26 1.68 25 11.72 24
PCB110 0.87 24 2.56 29 2.05 25 17.68 24
PCB114 0.05 47 <0.21 201 0.25i 76 0.92 24
PCB118 1.40 24 7.00 25 6.18 24 48.82 24
PCB123 0.03 71 0.10 31 0.11 30 0.60 24
PCB128 0.40 24 1.88 24 1.82 24 16.02 24
PCB129 0.10 31 0.26 25 0.23 25 <0.16 201
PCB138 5.34 24 18.79 24 18.09 24 168.80 24
PCB156 0.17 27 0.99 24 0.75 24 6.15 24
PCB157 0.06 41 0.37 24 0.32 25 2.01 24
PCB167 0.14 28 0.78 24 0.55 24 4.23 24
PCB141 0.61 24 1.25 24 1.09 24 9.31 24
PCB149 2.90 24 5.27 24 3.32 24 66.20 24
PCB151 0.95 24 1.83 24 1.66 24 9.91 24
PCB153 6.10 24 22.76 24 21.41 24 168.96 24
PCB170 1.18 24 3.50 24 2.66 24 21.23 24
PCB180 1.92 24 5.64 24 4.18 24 33.67 24
PCB183 0.70 24 2.56 24 2.18 24 10.36 24
PCB185 0.10 31 <0.1 201 0.14 28 0.87 24
PCB187 291 24 6.21 24 6.64 24 60.52 24
PCB189 0.02 103 0.21 26 0.11 30 0.66 24
PCB191 0.21 26 0.68 24 0.61 24 5.30 24
PCB193 0.03 71 0.16 27 0.11 30 0.86 24
PCB194 0.26 25 1.25 24 0.91 24 3.72 24
PCB201 0.36 24 0.89 24 1.02 24 4.61 24
PCB202 0.08 35 0.37 24 0.50 24 0.54 24
PCB203 0.24 25 1.72 24 1.07 24 3.27 24
PCB206 <0.8 201 1.15 29 1.05 26 0.91 24
PCB208 <0.03 201 <2.19 201 <0.05 201 0.02 103
PCB209 <0.01 201 0.31 25 0.34 24 0.02 103
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16557 16558 16559 16560

FERA LIMS No. S08-026048 S08-026049 S08-026050 S08-026051

Sample Details Mackerel, ID: C356/24 Ling, ID: C356/25 Cod, ID: C356/26  Spurdog, ID: C356/27
1008S 1008S 1008S 1008S

Fat % Whole 25.43 0.39 0.35 6.42

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.288 1.524 1.335 10.146
Lower bound 0.320 1.610 1.470 10.760
Upper uncertainty level 0.352 1.696 1.605 11.374
Lower uncertainty level 0.288 1.428 1.335 10.146
Upper bound 0.320 1.720 1.470 10.760
Upper uncertainty level 0.352 2.012 1.605 11.374

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.073 0.006 0.005 0.652
Lower bound 0.081 0.006 0.005 0.691
Upper uncertainty level 0.089 0.007 0.006 0.731
Lower uncertainty level 0.073 0.005 0.005 0.652
Upper bound 0.081 0.007 0.005 0.691
Upper uncertainty level 0.089 0.008 0.006 0.731

Page 92 of 193



FERA Sample No. 16561 16763 16764 16765

FERA LIMS No. S08-026052 S08-031183 S08-031184 S08-031185
Sample Details: Skate, ID: C356/28  Torsk, ID:C356/29 Hake, ID: C356/030,  Cuckoo Ray, ID:
1008S S08/226 46E1 510m, S08/226 46E1, 510m, C356/031, 1008S
23/7/08 23/7/08
Fat % Whole 0.56 0.30 2.23 0.46
ug/kg fat weight ug/kg fat % U wugl/kgfat % U ugl/kgfat % U ug/kgfat % U
PCB18 0.54 110 0.40 127 0.56 32 0.47 138
PCB28 0.72 163 1.91i 57 2.90 25 1.94 69
PCB31 0.43 169 0.74 87 1.93 25 0.87 95
PCB33 0.32 183 0.37 137 0.13 110 0.59 111
PCB41 <0.5 201 3.33i 35 3.65 24 0.79 141
PCB44 <0.5 201 2.52 42 10.36 24 1.90 63
PCB52 0.43 169 3.11 31 11.56 24 1.66 54
PCB56/60 <0.22 201 0.89 47 2.05 24 0.43 114
PCB61/74 0.32 140 2.96 27 7.55 24 0.63 80
PCB66 0.54 135 3.45 30 8.98 24 0.99 84
PCB99 0.40i 42 8.90 24 18.56 24 2.25 25
PCB101 <0.22 201 8.96 24 32.04 24 3.00 29
PCB87 <0.07 201 1.88 25 9.01 24 0.67 34
PCB105 0.76 30 4.62 24 6.64 24 1.07 28
PCB110 <0.14 201 3.20 25 13.54 24 0.95 41
PCB114 <0.14 201 0.55 50 0.71 24 <0.16 201
PCB118 2.56 26 15.00 24 28.81 24 3.87 25
PCB123 <0.04 201 <0.25 201 0.29 25 <0.01 201
PCB128 0.87 24 4.03 24 6.48 24 1.19 24
PCB129 <0.04 201 0.37 24 1.23 24 0.16 27
PCB138 5.62 24 42.37 24 78.07 24 12.29 24
PCB156 0.43 24 1.29i 24 2.98 24 0.63 24
PCB157 0.14 28 0.55 24 0.95 24 0.28 25
PCB167 0.29 25 1.20i 24 1.75 24 0.40 24
PCB141 <0.04 201 3.11 24 7.50 24 0.59 24
PCB149 0.22 68 6.90 24 33.70 24 3.24 24
PCB151 0.04 55 3.39 24 11.28 24 0.08 35
PCB153 7.03 24 51.08i 24 88.54 24 15.38 24
PCB170 1.77i 25 12.56 24 13.09 24 2.17 25
PCB180 1.95 25 16.26 24 25.78 24 4.07 24
PCB183 0.50 24 3.60 24 9.19 24 1.38 24
PCB185 <0.01 201 <0.01 201 0.93 24 <0.04 201
PCB187 1.12 27 9.82 24 38.40 24 6.40 24
PCB189 <0.11 201 <0.01 201 0.34 24 <0.16 201
PCB191 0.11 30 <0.01 201 2.81 24 0.43 24
PCB193 <0.29 201 <0.09 201 0.41 24 <0.08 201
PCB194 <0.54 201 1.85i 24 3.49 24 0.87 24
PCB201 <0.18 201 <2.46 201 5.21 24 1.19 24
PCB202 <0.22 201 0.25 25 1.38 24 0.47 24
PCB203 0.68i 24 3.66 24 3.73 24 0.79 24
PCB206 <2.88 201 <3.08 201 1.64 24 1.94 25
PCB208 <2891 201 <0.28 201 0.19 26 <0.47 201
PCB209 <1.3 201 <0.01 201 0.45 24 <0.71 201

i - indicative value
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16561 16763 16764 16765
FERA LIMS No. S08-026052 S08-031183 S08-031184 S08-031185
Sample Details Skate, ID: C356/28  Torsk, ID:C356/29 Hake, ID: C356/030, Cuckoo Ray, ID:
1008S S08/226 46E1 510m, S08/226 46E1, 510m, C356/031, 1008S
23/7/08 23/7/08
Fat % Whole 0.56 0.30 2.23 0.46

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.580 2.886 5.610 0.893
Lower bound 0.620 3.170 5.950 0.950
Upper uncertainty level 0.660 3.454 6.290 1.007
Lower uncertainty level 0.549 2.824 5.610 0.826
Upper bound 0.700 3.200 5.950 1.050
Upper uncertainty level 0.851 3.576 6.290 1.274

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.003 0.009 0.125 0.004
Lower bound 0.003 0.010 0.133 0.004
Upper uncertainty level 0.004 0.010 0.141 0.005
Lower uncertainty level 0.003 0.008 0.125 0.004
Upper bound 0.004 0.010 0.133 0.005
Upper uncertainty level 0.005 0.011 0.141 0.006
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FERA Sample No. 16766 16767 16768 16769

FERA LIMS No. S08-031186 S08-031187 S08-031188 S08-031189
Sample Details: Monkfish, ID: Roach, Forth & Clyde Perch, Forth & Clyde Pike, Forth & Clyde
C356/032, 1008S  Canal, ID: C356/033 Canal, ID: C356/034, Canal, ID: C356/035,
Port Dundas 29.10.08 Port Dundas

Fat % Whole 0.28 2.48 1.16 2.80

ug/kg fat weight ug/kg fat % U wugl/kgfat % U ugl/kgfat % U ug/kgfat % U
PCB18 1.68 64 56.63 24 9.55 24 13.09 32
PCB28 6.73 38 347.45 24 239.71 24 60.90 25
PCB31 2.30 59 64.35 24 120.47 24 38.27 26
PCB33 1.68 64 52.80 24 19.08 24 9.46 46
PCB41 3.49 55 337.11 24 203.78 24 64.42 25
PCB44 6.85 35 624.33i 24 415.42i 24 18.40 27
PCB52 6.23 31 456.33 24 330.45 24 76.92 24
PCB56/60 1.06 74 185.32 24 109.58 24 37.43 27
PCB61/74 2.24 41 283.96 24 196.67 24 68.16 25
PCB66 2.86 49 502.05 24 314.29 24 117.67 25
PCB99 2.43i 26 184.78 24 154.26 24 30.52 24
PCB101 2.30 40 406.85 24 306.53 24 50.70 25
PCB87 0.44 60 142.37 24 100.07 24 14.49 25
PCB105 0.44 60 88.95 24 62.73 24 15.33 24
PCB110 0.93 59 372.70 24 254.16 24 50.39 24
PCB114 <0.25 201 6.94 24 5.09 24 2.03 32
PCB118 1.18 49 292.56 24 228.06 24 41.41 24
PCB123 <0.01 201 3.13 24 2.51 24 1.92 28
PCB128 0.69 24 40.42 24 32.75 24 8.03 24
PCB129 <0.06 201 17.03 24 11.74 24 2.16 24
PCB138 5.48 25 336.78 24 304.32 24 50.46 24
PCB156 0.37 24 22.96 24 18.17 24 3.07 24
PCB157 0.19 26 6.14 24 5.03 24 0.91 24
PCB167 0.25 25 9.13i 24 8.30 24 1.26 26
PCB141 0.25 25 55.60 24 43.08 24 6.32 25
PCB149 1.87 27 232.39 24 206.61 24 34.01 25
PCB151 0.87 24 46.97 24 60.52 24 6.63 25
PCB153 9.28 24 279.84 24 258.30 24 35.48 25
PCB170 1.25 31 46.25 24 36.34 24 3.63 25
PCB180 1.99 27 86.92 24 64.89 24 9.01 24
PCB183 1.12 24 31.37 24 29.41 24 4.26 25
PCB185 <0.06 201 6.95 24 6.46 24 1.05 24
PCB187 4.80 24 75.52 24 110.58 24 12.12 24
PCB189 <0.31 201 1.08 24 0.89 24 <0.14 201
PCB191 0.31 25 5.29 24 5.91 24 0.94 28
PCB193 <0.12 201 2.34 24 1.88 24 0.28 25
PCB194 <0.56 201 14.92 24 10.16 24 1.61 24
PCB201 0.81 24 20.38 24 17.81 24 2.72 24
PCB202 0.44 24 3.34 24 4.05 24 0.66 24
PCB203 0.75 24 17.60 24 14.04 24 2.30 24
PCB206 <1.12 201 7.40 24 6.02 24 <1.26 201
PCB208 <0.5 201 1.57 24 1.11 24 <0.1 201
PCB209 <0.5 201 1.17 24 0.84 24 <0.03 201
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16766 16767 16768 16769
FERA LIMS No. S08-031186 S08-031187 S08-031188 S08-031189
Sample Cetails: Monkfish, ID: Roach, Forth & Clyde Perch, Forth & Clyde Pike, Forth & Clyde

C356/032, 1008S  Canal, ID: C356/033 Canal, ID: C356/034, Canal, ID: C356/035,
Port Dundas 29.10.08 Port Dundas

Fat % Whole 0.28 2.48 1.16 2.80

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 0.408 53.460 41.167 8.275
Lower bound 0.440 56.680 43.650 8.880
Upper uncertainty level 0.472 59.900 46.133 9.485
Lower uncertainty level 0.467 53.460 41.167 8.145
Upper bound 0.600 56.680 43.650 8.900
Upper uncertainty level 0.733 59.900 46.133 9.655

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.001 1.325 0.476 0.232
Lower bound 0.001 1.405 0.505 0.249
Upper uncertainty level 0.001 1.485 0.534 0.266
Lower uncertainty level 0.001 1.325 0.476 0.228
Upper bound 0.002 1.405 0.505 0.249
Upper uncertainty level 0.002 1.485 0.534 0.270
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FERA Sample No. 16770 16771 16772 16773

FERA LIMS No. S08-031190 S08-031191 S08-031192 S08-031193
Sample Details: Eel, Kirtle Water, ID:  Trout, Kirtle Water, Eel, Lochar Water, ID: Trout, Lochhar W, ID:
C356/037, 26-8-08, 27- ID:C356/038 C356/039, 27-8-08  C356/040, 27-08-08
8-08
Fat % Whole 18.48 4.24 14.83 131
ug/kg fat weight ug/kg fat % U ugl/kgfat % U ugl/kgfat % U ugl/kg fat % U
PCB18 0.54 81 3.57 29 0.45 114 7.60 36
PCB28 1.50 65 9.57 27 1.11 98 19.40 33
PCB31 0.62 109 341 36 0.47 168 6.16 58
PCB33 0.28 166 1.65 45 <0.27 201 3.58 67
PCB41 3.59 31 4.73 31 1.37 64 8.94 45
PCB44 0.46 61 1.29 35 0.33 94 2.76 50
PCB52 10.14 26 12.46 26 2.32 55 19.89 34
PCB56/60 0.75 61 2.55 33 0.46 107 5.22 45
PCB61/74 2.60 30 4.66 27 0.88 66 6.79 41
PCB66 2.75 38 7.43 28 1.20 85 11.58 42
PCB99 10.20 24 8.33 24 1.98 29 9.79 28
PCB101 10.36 24 18.02 24 2.46 36 28.14 26
PCB87 4.47 24 6.61 24 0.80 33 10.24 25
PCB105 9.25 24 5.72 24 1.43 25 4.77 26
PCB110 22.97 24 15.55 24 4.10 27 22.83 25
PCB114 0.67 28 0.51 36 0.15 83 0.56 92
PCB118 27.74 24 18.27 24 4.66 26 17.23 26
PCB123 0.41 24 0.25 25 0.10 31 0.43 30
PCB128 4.54 24 3.00 24 1.12 24 2.35 26
PCB129 1.32 24 0.87 24 0.29 25 1.14 25
PCB138 37.05 24 23.29 24 17.03 24 24.93 25
PCB156 2.77 24 1.72 24 0.78 24 1.23 25
PCB157 0.70 24 0.43 24 0.21 26 0.33 34
PCB167 1.08 24 0.78 24 0.45 25 0.65 32
PCB141 4.21 24 2.70 24 2.27 24 4.43 25
PCB149 11.72 24 10.77 24 6.63 24 18.39 25
PCB151 1.40 24 2.25 24 1.06 26 4.14 26
PCB153 25.81 24 17.79 24 16.26 24 22.07 26
PCB170 3.36 25 2.04 30 3.37 26 251 57
PCB180 5.42 24 3.84 24 7.83 24 6.56 24
PCB183 1.98 24 1.33 24 2.65 24 2.47 24
PCB185 0.12 29 0.33 25 0.12 29 0.52 28
PCB187 9.11 24 491 24 16.94 24 8.60 24
PCB189 0.11 30 0.08 35 0.09 33 0.09 92
PCB191 0.66 24 0.40 24 0.95 24 0.63 24
PCB193 0.16 27 0.11 30 0.19 26 0.14 62
PCB194 0.84 28 0.68 33 1.55 25 1.28 51
PCB201 1.35 24 0.87 24 2.50 24 1.93 24
PCB202 0.22 25 0.17 27 0.37 24 0.36 24
PCB203 0.99 24 0.76 24 1.67 24 1.59 24
PCB206 0.45 149 0.81 116 0.99i 82 <1.63 201
PCB208 0.09i 201 0.21i 117 0.12i 168 <0.43 201
PCB209 0.11 60 0.28 37 0.08 79 0.23 124
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16770 16771 16772 16773
FERA LIMS No. S08-031190 S08-031191 S08-031192 S08-031193
Sarrple Details: Eel, Kirtle Water, ID:  Trout, Kirtle Water, Eel, Lochar Water, ID: Trout, Lochhar W, ID:
C356/037, 26-8-08, 27- ID:C356/038 C356/039, 27-8-08  C356/040, 27-08-08
8-08
Fat % Whole 18.48 4.24 14.83 1.31

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 5.478 3.519 1.083 2.933
Lower bound 5.830 3.770 1.200 3.320
Upper uncertainty level 6.182 4.021 1.317 3.707
Lower uncertainty level 5.478 3.519 1.083 2.933
Upper bound 5.830 3.770 1.200 3.320
Upper uncertainty level 6.182 4.021 1.317 3.707

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 1.012 0.149 0.161 0.038
Lower bound 1.078 0.160 0.178 0.043
Upper uncertainty level 1.143 0.171 0.195 0.049
Lower uncertainty level 1.012 0.149 0.161 0.038
Upper bound 1.078 0.160 0.178 0.043
Upper uncertainty level 1.143 0.171 0.195 0.049
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FERA Sample No. 16774 16775 16776 16777

FERA LIMS No. S08-031194 S08-031195 S08-031196 S08-031197
Sample Details: Eel - R Eden, ID: Trout, R Eden, ID: Trout, W of Girvan, ID  Pike, L Achray, ID:
C356/041 C356/042 C356/043 C356/044
Fat % Whole 16.45 8.39 2.06 1.56
ug/kg fat weight ug/kg fat % U wugl/kgfat % U ugl/kgfat % U ug/kgfat % U
PCB18 0.60 93 251 33 7.34 27 3.97 32
PCB28 1.94 62 5.97 32 24.41 25 11.24 29
PCB31 0.91 93 254 43 8.10 29 3.84 42
PCB33 0.29 201 111 61 3.50 36 1.75 57
PCB41 4.32 31 2.97 40 10.55 28 5.15 36
PCB44 0.73 50 0.82 48 3.46 28 1.62 39
PCB52 10.15 27 6.60 31 19.58 26 10.56 30
PCB56/60 1.27 47 2.00 37 4.51 31 2.76 38
PCB61/74 3.26 30 3.00 32 8.03 27 5.03 30
PCB66 3.83 36 4.93 33 12.52 28 8.69 30
PCB99 8.02 24 3.21 27 8.36 25 13.74 24
PCB101 10.64 25 7.48 26 19.34 25 23.14 24
PCB87 3.65 24 2.47 25 6.05 24 5.96 24
PCB105 6.08 24 1.66 25 5.60 24 6.62 24
PCB110 18.17 24 6.19 25 13.75 25 13.96 24
PCB114 0.51 33 0.23 65 0.55 47 0.60 41
PCB118 19.55 24 5.59 25 20.10 24 25.66 24
PCB123 0.35 24 0.22 25 0.34 27 0.74 24
PCB128 3.56 24 1.01 25 3.75 24 7.04 24
PCB129 0.84 24 0.35 24 0.92 24 1.66 24
PCB138 39.77 24 11.36 24 38.10 24 88.34 24
PCB156 2.02 24 0.58 24 2.21 24 4.28 24
PCB157 0.46 24 0.14 28 0.57 25 1.20 24
PCB167 0.61 25 0.24 29 1.10 24 2.60 24
PCB141 5.43 24 1.99 24 4.63 24 10.21 24
PCB149 16.12 24 7.94 24 15.33 24 33.09 24
PCB151 2.54 24 2.10 24 3.50 24 9.05 24
PCB153 36.74 24 10.80 25 35.32 24 94.63 24
PCB170 5.13 25 1.64 32 5.22 26 17.37 24
PCB180 10.59 24 3.69 24 11.58 24 33.25 24
PCB183 6.01 24 1.82 24 3.57 24 11.57 24
PCB185 0.33 25 0.37 24 0.71 24 2.10 24
PCB187 16.73 24 4.38 24 14.14 24 33.78 24
PCB189 0.06 41 <0.04 201 0.18 33 0.57 24
PCB191 0.65 24 0.22 25 1.13 24 3.20 24
PCB193 0.16 27 0.07 37 0.26 28 0.74 24
PCB194 1.10 27 0.40 47 231 26 5.25 24
PCB201 3.21 24 0.93 24 2.75 24 6.85 24
PCB202 0.91 24 0.26 25 0.44 24 141 24
PCB203 2.61 24 0.78 24 2.25 24 6.00 24
PCB206 0.71 118 <0.63 201 1.20i 119 2.33 61
PCB208 0.21 107 <0.12 201 <0.34 201 0.52 73
PCB209 0.11 77 0.11 7 0.25 54 1.39 25
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Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16774 16775 16776 16777

FERA LIMS No. S08-031194 S08-031195 S08-031196 S08-031197

Sample Details Eel - R Eden, ID: Trout, R Eden, ID: Trout,W of Girvan, ID: Pike, L Achray, ID:
C356/041 C356/042 C356/043 C356/044

Fat % Whole 16.45 8.39 2.06 1.56

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 3.841 1.104 3.985 5.995
Lower bound 4,110 1.220 4.300 6.430
Upper uncertainty level 4.379 1.336 4.615 6.865
Lower uncertainty level 3.841 1.097 3.985 5.995
Upper bound 4.110 1.230 4.300 6.430
Upper uncertainty level 4.379 1.363 4.615 6.865

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 0.632 0.093 0.082 0.093
Lower bound 0.676 0.102 0.089 0.100
Upper uncertainty level 0.720 0.112 0.095 0.107
Lower uncertainty level 0.632 0.092 0.082 0.093
Upper bound 0.676 0.103 0.089 0.100
Upper uncertainty level 0.720 0.114 0.095 0.107

Page 100 of 193



FERA Sample No.
FERA LIMS No.
Sample Details:

Fat % Whole
ug/kg fat weight
PCB18
PCB28
PCB31
PCB33
PCB41
PCB44
PCB52
PCB56/60
PCB61/74
PCB66
PCB99
PCB101
PCB87
PCB105
PCB110
PCB114
PCB118
PCB123
PCB128
PCB129
PCB138
PCB156
PCB157
PCB167
PCB141
PCB149
PCB151
PCB153
PCB170
PCB180
PCB183
PCB185
PCB187
PCB189
PCB191
PCB193
PCB194
PCB201
PCB202
PCB203
PCB206
PCB208
PCB209
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16778 16779 16808 16939 16940
S08-031198  S08-031199 S08-032253 S09-002037 S0®E802
Eel, R Leven, ID: Trout, Clyde, ID: Trout — Roach, Forth Roach, Forth
C356/045 C356/046 White Cart W, & Clyde Canal, & Clyde Canal,
ID: C356/036 ID: C356/033 ID: C356/033)
13.08 3.19 7.84 3.65 1.45
ug/kg fat % U ug/kg fat % U ug/kg fat % U ug/kg fat % U ug/kg fat % U
1.03 61 4.32 26 1.61 32 29.46 24 51.58 24
40.01 24 11.37 25 4.40 28 166.11 24 231.87 24
1754 24 3.85 30 2.29 33 48.92 24 56.66 25
0.58 110 1.69 42 1.06 49 31.32 24 42.40 25
3950 24 4.45 30 2.92 33 145.17 24 239.36 24
1211 24 1.59 33 1.03 38 54.72 24 79.16 24
56.98 24 8.33 25 6.82 25 190.27 24 25429 24
1453 24 2.36 38 1.99 37 96.01 24 183.05 24
3141 24 4.03 28 3.57 28 140.30 24 252.81 24
47.15 24 6.80 29 6.13 28 239.77 24 464.19 24
34.37 24 4.76 24 7.59 24 71.83 24 110.48 24
4180 24 7.12 25 13.58 24 15459 24 205.97 24
15.78 24 1.97 25 3.51 24 52.08 24 65.21 24
27.24 24 2.23 24 2.74 24 32.79 24 44.56 24
61.89 24 4.13 25 8.23 24 128.39 24 179.68 24
1.79 25 0.24 35 0.26 33 2.53 24 4.07 25
89.89 24 7.73 24 10.65 24 116.09 24 154.09 24
1.01 24 0.28 28 0.52 25 3.98 24 5.30 24
1590 24 2.15 24 2.60 24 18.08 24 21.47 24
3.94 24 0.31 25 0.38 24 6.62 24 7.72 24
131.95 24 19.27 24 27.67 24 136.98 24 165.14 24
9.63 24 0.97 24 0.94 24 9.50 24 10.27 24
240 24 0.29 25 0.31 25 2.32 24 2.78 24
446 24 0.62 24 0.59 24 4.54 24 5.14 24
15.25 24 1.69 24 2.26 24 24.64 24 26.55 24
39.38 24 5.37 25 14.54 24 92.79 24 103.27 24
427 24 1.43 24 4.09 24 18.17 24 20.09 24
94.49 24 23.84 24 27.11 24 117.11 24 140.78 24
1483 24 3.49 24 2.16 24 17.90 24 17.76 24
2479 24 9.40 24 4.74 24 34.69 24 39.23 24
8.93 24 4.59 24 2.04 24 13.32 24 16.36 24
0.38 24 0.51 24 0.23 25 3.24 24 4.13 24
40.00 24 9.62 24 10.36 24 31.14 24 35.69 24
051 24 0.16 27 0.11 30 0.49 24 0.53 24
263 24 0.72 24 0.68 24 2.08 24 2.50 24
0.66 24 0.21 26 0.12 29 0.84 24 1.01 24
416 24 2.30 24 0.61 24 6.41 24 6.71 24
6.19 24 2.96 24 0.85 24 7.87 24 10.50 24
056 24 0.50 24 0.35 24 1.29 24 3.31 24
3.92 24 2.66 24 0.62 24 6.33 24 9.40 24
3.21 37 1.11 24 0.26i 33 3.20 24 5.16 25
0.24 103 0.17 27 0.28 25 0.34 24 1.12 24
0.15 58 0.42 24 <0.02 201 0.23 25 0.48 24



Table 5 (cont’'d). Concentrations aftho-substituted PCBs

FERA Sample No. 16778 16779 16808 16939 16940

FERA LIMS No. S08-031198  S08-031199 S08-032253 S09-002037 S0%8802

Sample Details Eel, R Leven, ID: Trout, Clyde, ID: Trout - White Cart Roach, Forth &  Roach, Forth &
C356/045 C356/046 W, ID: C356/036 Clyde Canal, ID: Clyde Canal, ID:

C356/033 (Part-2) C356/033 (Part-3)

Fat % Whole 13.08 3.19 7.84 3.65 1.45

WHO-TEQ ng/kg FAT weight

Lower uncertainty level 17.736 1.683 2.021 21.273 27.381
Lower bound 18.820 1.800 2.160 22.560 29.060
Upper uncertainty level 19.904 1.917 2.299 23.847 30.739
Lower uncertainty level 17.736 1.683 2.021 21.273 27.381
Upper bound 18.820 1.800 2.160 22.560 29.060
Upper uncertainty level 19.904 1.917 2.299 23.847 30.739

WHO-TEQ ng/kg WHOLE weight

Lower uncertainty level 2.320 0.054 0.159 0.776 0.397
Lower bound 2.462 0.057 0.169 0.823 0.422
Upper uncertainty level 2.604 0.061 0.180 0.870 0.446
Lower uncertainty level 2.320 0.054 0.159 0.776 0.397
Upper bound 2.462 0.057 0.169 0.823 0.422
Upper uncertainty level 2.604 0.061 0.180 0.870 0.446
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Table 6. Summary of dioxin and PCB WHO-TEQ (Uppeurd)

FERA Sample No. 16272 16273 16274 16275 16276

FERA LIMS No. S08-015904 S08-015905 S08-015906 S08-015907 SO0H815
Mussels -
Sample Details: Inverness  Mussels -  Mussels -
Mussels - Mussels - Football FSA Mussels Inverness
FSA Ardmore Blackness F Ground, Stannergate, Nigg Bay,
14/5/08 of F, 18/5/08  6/6/08 17/6/08 21/6/08
Fat % Whole 0.44 0.26 0.30 0.35 0.38
WHO TEQ ng/kg FAT
Dioxin 26.480 35.879 10.649 34.944 6.748
non ortho-PCB 17.094 20.251 5.267 11.659 8.622
ortho-PCB 10.520 8.410 2.420 4.640 2.470
Sum WHO TEQs Lower uncertainty level 51.385 60.598 15.590 48.264 15.781
Sum WHO-TEQ 54.094 64.540 18.336 51.243 17.840
Sum WHO TEQs Upper uncertainty level 56.803 68.482 21.082 54.222 19.899
WHO TEQ ng/kg WHOLE
Dioxin 0.117 0.093 0.032 0.122 0.026
non ortho-PCB 0.075 0.053 0.016 0.041 0.033
ortho-PCB 0.046 0.022 0.007 0.016 0.009
Sum WHO TEQs Lower uncertainty level 0.226 0.158 0.047 0.169 0.060
Sum WHO-TEQ 0.238 0.168 0.055 0.179 0.068
Sum WHO TEQs Upper uncertainty level 0.250 0.178 0.063 0.190 0.076
FERA Sample No. 16277 16278 16279 16280 16281

FERA LIMS No.

Sample Details:

Fat % Whole

WHO TEQ ng/kg FAT
Dioxin

non ortho-PCB
ortho-PCB

Sum WHO TEQs Lower uncertainty level
Sum WHO-TEQ

Sum WHO TEQs Upper uncertainty level
WHO TEQ ng/kg WHOLE

Dioxin

non ortho-PCB

ortho-PCB

Sum WHO TEQs Lower uncertainty level

Sum WHO-TEQ
Sum WHO TEQs Upper uncertainty level

S08-016128 S08-016129 S08-016130 S08-016131 S0OB3Q16

14.58

0.950
1.830
4.980

7.353
7.760
8.167

0.139
0.267
0.726

1.072

1.131
1.191

8.14

3.820
7.210
15.900

25.699
26.930
28.161

0.311
0.587
1.294

2.092

2.192
2.292

3 - Smooth
1 - Spurdog, 2 - Spurdog, Hound, ID: Hound, ID:
ID: C356/0011D: C356/002 C356/003

0.53

13.723
3.040
4.600

9.7%0
21.363
2.976

0.073
0.016
0.024

0.105

0.113
0.122
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4 - Starry

Smooth 5 -Thornback

C356/004

0.80

13.056

4.264
0.950

16.658

18.270

19.882

0.104
0.034
0.008

0.133

0.146
0.159

Ray, ID:
C356/005

0.79

15.983
5.501
1.220

21.298
22.704
24.110

0.126
0.043
0.010

0.168

0.179
0.190



Table 6 (cont'd). Summary of dioxin and PCB WHO-TBdpper bound)

FERA Sample No. 16282 16283 16284 16285 16286
FERA LIMS No. S08-016133 S08-016134 S08-016135 S08-016136 SOB3W16
Sample Details: 10 - Black-

8 - Spotted 9 - Cuckoo  Mouthed
6 -Skate, ID 7 - Hake, ID: Ray, ID: Ray, ID:  Dodfish, ID:
C356/006 C356/007 C356/008 (C356/009 C356/010

Fat % Whole 0.79 3.02 0.71 0.59 1.01
WHO TEQ ng/kg FAT

Dioxin 5.368 3.000 8.090 6.920 3.816
non ortho-PCB 2.276 8.130 6.320 5.307 2.560
ortho-PCB 0.360 3.130 1.590 1.410 1.470
Sum WHO TEQs Lower uncertainty level 7.218 13.756 4.422 12.654 7.285
Sum WHO-TEQ 8.004 14.260 16.000 13.637 7.846
Sum WHO TEQs Upper uncertainty level 8.790 14.764 7.578 14.620 8.407
WHO TEQ ng/kg WHOLE

Dioxin 0.042 0.091 0.057 0.041 0.039
non ortho-PCB 0.018 0.246 0.045 0.031 0.026
ortho-PCB 0.003 0.095 0.011 0.008 0.015
Sum WHO TEQs Lower uncertainty level 0.057 0.415 0.102 0.075 0.074
Sum WHO-TEQ 0.063 0.431 0.114 0.080 0.079
Sum WHO TEQs Upper uncertainty level 0.069 0.446 0.125 0.086 0.085
FERA Sample No. 16287 16288 16380 16384 16385
FERA LIMS No. S08-016138 S08-016139 S08-019914 S08-019915 SOBt619
Sample Details: 11 - Lesser 12 - Black Greater  Round Nose

Spotted Scabbard Torsk, whole Forkbeard, Grenadier,
Dodfish, ID:  Fish, ID: fish, ID: ID: C356/18, Whole Fish,
C356/011 C356/012 C356/013 S08/226 ID: C356/15

Fat % Whole 0.51 2.23 0.44 0.32 0.39
WHO TEQ ng/kg FAT

Dioxin 2.183 10.950 4.933 4.568 6.267
non ortho-PCB 0.750 15.600 11.952 5.325 1.857
ortho-PCB 1.190 7.250 3.860 1.970 3.390
Sum WHO TEQs Lower uncertainty level 3.015 32.560 9.074 10.561 10.166
Sum WHO-TEQ 4.123 33.800 20.745 11.863 11.514
Sum WHO TEQs Upper uncertainty level 5.231 35.040 2.476 13.165 12.862
WHO TEQ ng/kg WHOLE

Dioxin 0.011 0.244 0.022 0.015 0.024
non ortho-PCB 0.004 0.348 0.053 0.017 0.007
ortho-PCB 0.006 0.162 0.017 0.006 0.013
Sum WHO TEQs Lower uncertainty level 0.015 0.726 0.084 0.034 0.040
Sum WHO-TEQ 0.021 0.754 0.091 0.038 0.045
Sum WHO TEQs Upper uncertainty level 0.027 0.781 0.099 0.042 0.050
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Table 6 (cont'd). Summary of dioxin and PCB WHO-TBdpper bound)

16386 16387 16388 16552 16553
S08-019917 S08-019918 S08-019919 S08-026043 SOB4a26

FERA Sample No.
FERA LIMS No.

Sample Details:

Ling, Whole Monk fish - Haddock, ID:

fish ID: Blue Ling, (Tails) ID: John Dory,ID C356/20

C356014 ID: C356/17, (C356/1¢ C356/1¢ 1008¢
Fat % Whole 0.66 0.45 0.47 1.59 0.50
WHO TEQ ng/kg FAT
Dioxin 2.565 5.195 4.662 9.174 2.727
non ortho-PCB 6.067 4.014 3.795 12.854 1.435
ortho-PCB 2.990 2.220 0.750 4.290 0.690
Sum WHO TEQs Lower uncertainty level 10.624 10.165 8.371 24.557 3.360
Sum WHO-TEQ 11.622 11.429 9.207 26.318 4.852
Sum WHO TEQs Upper uncertainty level 12.620 12.693 10.043 28.079 6.344
WHO TEQ ng/kg WHOLE
Dioxin 0.017 0.023 0.022 0.146 0.014
non ortho-PCB 0.040 0.018 0.018 0.204 0.007
ortho-PCB 0.020 0.010 0.004 0.068 0.003
Sum WHO TEQs Lower uncertainty level 0.070 0.046 0.039 0.390 0.017
Sum WHO-TEQ 0.077 0.051 0.043 0.418 0.024
Sum WHO TEQs Upper uncertainty level 0.083 0.057 0.047 0.446 0.032
FERA Sample No. 16554 16555 16556 16557 16558

FERA LIMS No.

Sample Details:

Fat % Whole

WHO TEQ ng/kg FAT
Dioxin

non ortho-PCB
ortho-PCB

Sum WHO TEQs Lower uncertainty level
Sum WHO-TEQ

Sum WHO TEQs Upper uncertainty level
WHO TEQ ng/kg WHOLE

Dioxin

non ortho-PCB

ortho-PCB

Sum WHO TEQs Lower uncertainty level

Sum WHO-TEQ
Sum WHO TEQs Upper uncertainty level
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Horse
Mackerel, ID: Hake, ID: Mackerel, ID:
C356/21 C356/22 Herring, ID:  C356/24
1008S 1008S  356/23 1008S 1008S
2.75 0.77 16.10 25.43
2.332 11.143 4.816 0.409
3.190 26.934 3.401 1.093
2.180 10.560 1.280 0.320
6.862 46.126 978 1.717
7.702 48.637 9.497 1.822
8.542 51.148 0.015 1.927
0.064 0.086 0.775 0.104
0.088 0.207 0.548 0.278
0.060 0.081 0.206 0.081
0.189 0.355 1.446 0.437
0.212 0.375 1.529 0.463
0.235 0.394 1.612 0.490

S08-026045 S08-026046 S08-026047 S08-026048 S0OB4926

Ling, ID:
C356/25
1008S

0.39

3.576
5.754
1.720

9.990
11.050
12.110

0.014
0.022
0.007

0.039

0.043
0.047



Table 6 (cont'd). Summary of dioxin and PCB WHO-TBdpper bound)

FERA Sample No.
FERA LIMS No.

Sample Details:

Fat % Whole

WHO TEQ ng/kg FAT
Dioxin

non ortho-PCB
ortho-PCB

Sum WHO TEQs Lower uncertainty level
Sum WHO-TEQ

Sum WHO TEQs Upper uncertainty level
WHO TEQ ng/kg WHOLE

Dioxin

non ortho-PCB

ortho-PCB

Sum WHO TEQs Lower uncertainty level

Sum WHO-TEQ
Sum WHO TEQs Upper uncertainty level

FERA Sample No.
FERA LIMS No.

Sample Details:

Fat % Whole

WHO TEQ ng/kg FAT
Dioxin

non ortho-PCB
ortho-PCB

Sum WHO TEQs Lower uncertainty level
Sum WHO-TEQ

Sum WHO TEQs Upper uncertainty level
WHO TEQ ng/kg WHOLE

Dioxin

non ortho-PCB

ortho-PCB

Sum WHO TEQs Lower uncertainty level

Sum WHO-TEQ
Sum WHO TEQs Upper uncertainty level

Cuckoo Ray,Monkfish, ID: & Clyde
ID: C356/031 C356/032, Canal, ID: Port DundasID: C356/035

16559 16560 16561 16763 16764
S08-026050 S08-026051 S08-026052 S08-031183 SOEBA31

Torsk, Hake, ID:

ID:C356/29 (C356/030,

Cod, ID:  Spurdog, ID: Skate, ID: S08/226 46E  S08/226
C356/26 C356/27 C356/28 510m, 46E1, 510m,

1008¢ 1008¢ 1008¢ 23/7/0¢ 23/7/0¢
0.35 6.42 0.56 0.30 2.23
4,913 2.884 20.862 7.477 3.940
6.207 5.489 6.025 11.831 12.406
1.470 10.760 0.700 3.200 5.950
11.888 18.281 25.794 21.334 21.532
12.590 19.133 27.587 22.508 22.296
13.292 19.985 29.380 23.682 23.060
0.017 0.185 0.117 0.022 0.088
0.022 0.352 0.034 0.035 0.277
0.005 0.691 0.004 0.010 0.133
0.042 1.174 0.144 0.064 0.480
0.044 1.228 0.154 0.068 0.497
0.047 1.283 0.165 0.071 0.514
16765 16766 16767 16768 16769
S08-031185 S08-031186 S08-031187 S08-031188 S(OEBO31
Perch, Forth
& Clyde

Roach, Forth Canal, ID: Pike, Forth &
C356/034, Clyde Canal,

1008s 1008s C356/033  29.10.08 Port Dundas
0.46 0.28 2.48 1.16 2.80
9.448 7.653 23.607 10.184 3.935
5.739 3.326 62.287 32.006 8.106
1.050 0.600 56.680 43.650 8.900
15.061 10.446 137.458 82.264 18.948
16.237 11.579 142.574 85.840 20.941
17.413 12.712 147.690 89.416 22.934
0.043 0.021 0.585 0.118 0.110
0.026 0.009 1.545 0.371 0.227
0.005 0.002 1.406 0.506 0.249
0.069 0.029 3.409 0.954 0.531
0.075 0.032 3.536 0.996 0.586
0.080 0.036 3.663 1.037 0.642
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Table 6 (cont'd). Summary of dioxin and PCB WHO-TBdpper bound)

FERA Sample No.
FERA LIMS No.

Sample Details:

Fat % Whole

WHO TEQ ng/kg FAT
Dioxin

non ortho-PCB
ortho-PCB

Sum WHO TEQs Lower uncertainty level
Sum WHO-TEQ

Sum WHO TEQs Upper uncertainty level
WHO TEQ ng/kg WHOLE

Dioxin

non ortho-PCB

ortho-PCB

Sum WHO TEQs Lower uncertainty level

Sum WHO-TEQ
Sum WHO TEQs Upper uncertainty level

FERA Sample No.
FERA LIMS No.

Sample Details:

Fat % Whole

WHO TEQ ng/kg FAT
Dioxin

non ortho-PCB
ortho-PCB

Sum WHO TEQs Lower uncertainty level
Sum WHO-TEQ

Sum WHO TEQs Upper uncertainty level
WHO TEQ ng/kg WHOLE

Dioxin

non ortho-PCB

ortho-PCB

Sum WHO TEQs Lower uncertainty level

Sum WHO-TEQ
Sum WHO TEQs Upper uncertainty level

16770 16771 16772 16773 16774
S08-031190 S08-031191 S08-031192 S08-031193 SQOEA@31

Eel, Kirtle Eel, Lochar Trout,
Water, ID:  Trout, Kirtle  Water, ID:  Lochhar W, Eel —
C356/037, 26- Water, ID:  C356/039, ID: C356/040 R Eden ID:

8-08, 27-8-08 C356/038 27-8-08 27-08-08  C356/041
18.48 4.24 14.83 1.31 16.45
0.723 2.542 0.915 0.783 1.658
1.585 3.376 1.201 0.952 2.828
5.830 3.770 1.200 3.320 4.110

7.697 9.211 103. 4.568 8.162
8.138 9.688 3.316 5.055 8.596

8.579 10.165 523 5.542 9.030
0.134 0.108 0.136 0.010 0.273
0.293 0.143 0.178 0.012 0.465
1.077 0.160 0.178 0.043 0.676
1.422 0.391 0.461 0.060 1.343
1.504 0.411 0.492 0.066 1.414
1.585 0.431 0.523 0.073 1.485
16775 16776 16777 16778 16779

S08-031195 S08-031196 S08-031197 S08-031198 S(OEBO31

Trout, R Trout, W of Pike, L
Eden, ID:  Girvan, ID: Achray, ID: Eel, R Leven, Trout, Clyde,
C356/042 C356/043 C356/044 ID: C356/045ID: C356/046

8.39 2.06 1.56 13.08 3.19
2.355 2.813 24.447 1.889 6.797
2.339 5.849 17.792 5.364 3.883
1.230 4.300 6.430 18.820 1.683
5.552 12.335 6.840 24.787 10.199
5.924 12.962 48.669 26.073 12.363
6.296 13.589 0.468 27.359 12.961
0.198 0.058 0.381 0.247 0.217
0.196 0.120 0.278 0.702 0.124
0.103 0.089 0.100 2.462 0.054
0.466 0.254 0.731 3.242 0.325
0.497 0.267 0.759 3.410 0.394
0.528 0.280 0.787 3.579 0.413
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Table 6 (cont'd). Summary of dioxin and PCB WHO-TBdpper bound)

FERA Sample No. 16808 16939 16940
FERA LIMS No. S08-032253 S09-002037 S09-002038

Roach, Forth Roach, Forth
Sample Details: & Clyde & Clyde
Trout - White Canal, ID:  Canal, ID:
Cart W, ID: C356/033 C356/033
C356/036 (Part-2) (Part-3)

Fat % Whole 7.84 3.65 1.45
WHO TEQ ng/kg FAT

Dioxin 2.110 7.491 9.742
non ortho-PCB 5.592 20.228 29.829
ortho-PCB 2.021 21.273 27.381
Sum WHO TEQs Lower uncertainty level 7.424 26.917 7.893
Sum WHO-TEQ 9.723 48.992 66.952
Sum WHO TEQs Upper uncertainty level 10.140 51.081 70.309
WHO TEQ ng/kg WHOLE

Dioxin 0.165 0.273 0.141
non ortho-PCB 0.438 0.738 0.433
ortho-PCB 0.158 0.776 0.397
Sum WHO TEQs Lower uncertainty level 0.582 0.982 0.549
Sum WHO-TEQ 0.762 1.788 0.971
Sum WHO TEQs Upper uncertainty level 0.795 1.864 1.019
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Table 7: Concentrations of PBDD/Fs and mwtho substituted PBBs

FERA Sample No. 16272 16273 16274 16275

FERA LIMS No. S08-015904 S08-015905 S08-015906 S08-015907

Sample Details: Mussels - FSA  Mussels - BlacknessMussels - Inverness Mussels - FSA
Ardmore 14/5/08 F of F, 18/5/08 Football Ground, Mussels Stannergal

6/6/08 17/6/08

Fat % Whole 0.44 0.26 0.30 0.35

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD 1.88 43 1.17i 81 10.77 27 5.83 29

2378-TetraBDD <0.2 201 <0.27 201 0.37 137 <0.24 201

12378-PentaBDD <0.86 202 <1.17 202 <1.08 202 <1.21 202

123478/123678-HexaBDD <1.25 201 <2.2 201 <2.37 201 <2.13 201

123789-HexaBDD <132 202 <1.79 202 <2.12 202 <1.77 202

238-TriBDF 14.89 25 4.80 41 3.12 54 6.75 32

2378-TetraBDF 4.51i 27 3.32i 32 1.54i 49 1.53i 48

12378-PentaBDF 1.58i 111 <1.57 201 <1.08 201 <1.04 201

23478-PentaBDF 1.68 112 1.44 177 <1.16 201 <1.17 201

123478-HexaBDF 8.70 53 <2.78 201 <2.58 201 <2.49 201

1234678-HeptabromoBDF 129.69 24 47.64 27 25.61 31 93.24 25

TEQ ng/kg FAT weight

Lower uncertainty level 3.184 1.247 0.558 1.071

Lower bound 3.537 1.528 0.780 1.085

Upper uncertainty level 3.890 1.809 1.002 1.099

Lower uncertainty level 2.589 1.810 1.701 1.804

Upper bound 4.854 3.724 3.201 3.811

Upper uncertainty level 7.119 5.638 4.701 5.818

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.014 0.003 0.002 0.004

Lower bound 0.015 0.004 0.002 0.004

Upper uncertainty level 0.017 0.00: 0.00: 0.00¢

Lower uncertainty level 0.011 0.005 0.005 0.006

Upper bound 0.021 0.010 0.010 0.013

Upper uncertainty level 0.031 0.01¢ 0.01¢ 0.02¢

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 1.55 141 2.56 117 1.37 201 2.61 104

PBB126 0.96 152 <0.99 201 <0.91 201 <0.88 201

PBB169 <0.86 201 <0.99 201 <1.46 201 <0.88 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.092 <0.001 <0.001 <0.001

Lower bound 0.100 <0.001 <0.001 <0.001

Upper uncertainty level 0.108 <0.001 <0.001 <0.001

Lower uncertainty level 0.094 0.102 0.102 0.093

Upper bound 0.100 0.110 0.110 0.100

Upper uncertainty level 0.106 0.118 0.118 0.107

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Upper bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16276 16277 16278 16279

FERA LIMS No. S08-015908 S08-016128 S08-016129 S08-016130

Sample Details: Mussels - Inverness 1 - Spurdog, ID: 2 - Spurdog, ID: 3 - Smooth Hound,
Nigg Bay, 21/6/08 C356/001 C356/002 ID: C356/003

Fat % Whole 0.38 14.58 8.14 0.53

PBDD/F ng/kg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD 3.54 35 <0.08 202 <0.08 202 <0.19 202

2378-TetraBDD <0.37 201 <0.03 201 <0.03 201 <0.19 201

12378-PentaBDD <1.08 202 <0.13 202 <0.14 202 <1.24 202

123478/123678-HexaBDD <1.83 201 <0.09 201 <0.19 201 <1.21 201

123789-HexaBDD <1.67 202 <0.1 202 <0.19 202 <1.43 202

238-TriBDF 2.00 79 0.10i 182 <0.09 201 <0.92 201

2378-TetraBDF 0.92i 76 0.07i 62 0.12i 41 1.08 73

12378-PentaBDF <1.08 201 <0.08 201 <0.09 201 <0.74 201

23478-PentaBDF <1.17 201 0.15 135 0.23 99 <0.68 201

123478-HexaBDF <2.83 201 <0.13 201 <0.14 201 <1.86 201

1234678-HeptabromoBDF 2337 32 <0.05 201 <0.21 201 <44 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.326 0.062 0.093 0.100

Lower bound 0.326 0.082 0.127 0.108

Upper uncertainty level 0.326 0.102 0.161 0.116

Lower uncertainty level 1.435 0.140 0.185 1131

Upper bound 3.048 0.279 0.356 2.409

Upper uncertainty level 4.661 0.418 0.527 3.687

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.001 0.009 0.008 0.001

Lower bound 0.001 0.012 0.010 0.001

Upper uncertainty level 0.001 0.01¢ 0.01:¢ 0.001

Lower uncertainty level 0.005 0.020 0.015 0.006

Upper bound 0.012 0.041 0.029 0.013

Upper uncertainty level 0.01¢ 0.061 0.04: 0.02(

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 1.46 189 0.15 175 0.47 64 <1.02 201

PBB126 <0.92 201 <0.07 201 <0.08 201 <1.12 201

PBB169 <0.92 201 <0.06 201 <0.08 201 <0.68 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.093 0.009 0.009 0.111

Upper bound 0.100 0.010 0.010 0.120

Upper uncertainty level 0.107 0.011 0.011 0.129

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Upper bound <0.001 0.001 0.001 0.001

Upper uncertainty level <0.001 0.001 0.001 0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16280 16281 16282 16283

FERA LIMS No. S08-016131 S08-016132 S08-016133 S08-016134

Sample Details: 4 - Starry Smooth 5 - Thornback Ray, 6 - Skate, ID: 7 - Hake, ID:
Hound, ID: ID: C356/005 C356/006 C356/007
C356/004

Fat % Whole 0.80 0.79 0.79 3.02

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD 0.24 111 <0.17 202 <0.16 202 <0.08 202

2378-TetraBDD <0.13 201 <0.17 201 <0.16 201 <0.03 201

12378-PentaBDD <0.78 202 <0.59 202 <0.48 202 <0.14 202

123478/123678-HexaBDD <0.69 201 <1.23 201 <1.15 201 <0.17 201

123789-HexaBDD <1.0 202 <0.93 202 <0.87 202 <0.11 202

238-TriBDF <0.64 201 <0.34 201 <0.32 201 <0.09 201

2378-TetraBDF 0.87 64 <0.27 201 0.28 89 <0.04 201

12378-PentaBDF <0.52 201 <0.59 201 <0.55 201 <0.07 201

23478-PentaBDF <0.48 201 <0.42 201 0.65 78 <0.11 201

123478-HexaBDF <1.3 201 <1.35 201 <1.27 201 <0.14 201

1234678-HeptabromoBDF <3.08 201 <1.18 201 <1.11 201 <0.04 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.084 <0.001 0.216 <0.001

Lower bound 0.087 <0.001 0.353 <0.001

Upper uncertainty level 0.090 <0.001 0.490 <0.001

Lower uncertainty level 0.749 0.636 0.713 0.126

Upper bound 1.593 1.389 1.361 0.275

Upper uncertainty level 2.437 2.142 2.009 0.424

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.001 <0.001 0.002 <0.001

Lower bound 0.001 <0.001 0.003 <0.001

Upper uncertainty level 0.001 <0.001 0.00¢ <0.001

Lower uncertainty level 0.006 0.005 0.006 0.004

Upper bound 0.013 0.011 0.011 0.008

Upper uncertainty level 0.01¢ 0.017 0.01¢ 0.01:

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 0.82 175 <1.27 201 <1.19 201 0.19 139

PBB126 <0.69 201 <0.44 201 <0.28 201 <0.07 201

PBB169 <0.48 201 <3.0 201 <2.81 201 <0.07 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.065 0.065 0.056 0.009

Upper bound 0.070 0.070 0.060 0.010

Upper uncertainty level 0.075 0.075 0.064 0.011

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.001 0.001 <0.001 <0.001

Upper bound 0.001 0.001 <0.001 <0.001

Upper uncertainty level 0.001 0.001 0.001 <0.001

Page 111 of 193



Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16284 16285 16286 16287

FERA LIMS No. S08-016135 S08-016136 S08-016137 S08-016138

Sample Details: 8 - Spotted Ray, ID:9 - Cuckoo Ray, ID: 10 - Black-Mouthed 11 - Lesser Spotted
C356/008 C356/009 Dodfish, ID: Dodfish, ID:

C356/010 C356/011

Fat % Whole 0.71 0.59 1.01 0.51

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD <0.22 202 <0.26 202 <0.13 202 <0.26 202

2378-TetraBDD <0.22 201 <0.26 201 <0.13 201 <0.26 201

12378-PentaBDD <0.66 202 <0.79 202 <0.38 202 <0.89 202

123478/123678-HexaBDD <159 201 <1.91 201 <0.91 201 <1.92 201

123789-HexaBDD <1.2 202 <1.45 202 <0.69 202 <1.98 202

238-TriBDF <0.44 201 <0.53 201 <0.25 201 <0.45 201

2378-TetraBDF <0.3 201 <0.2 201 0.27 71 <0.83 201

12378-PentaBDF <0.77 201 <0.99 201 <0.44 201 <0.83 201

23478-PentaBDF <0.33 201 <0.43 201 0.64i 64 0.89 146

123478-HexaBDF <1.75 201 <211 201 <1.0 201 <1.72 201

1234678-HeptabromoBDF <153 201 <1.84 201 <0.88 201 <1.21 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 0.279 0.121

Lower bound <0.001 <0.001 0.347 0.445

Upper uncertainty level <0.001 <0.001 0.415 0.769

Lower uncertainty level 0.725 0.870 0.611 1.108

Upper bound 1.583 1.900 1.148 2.294

Upper uncertainty level 2.441 2.930 1.685 3.480

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 0.003 0.001

Lower bound <0.001 <0.001 0.004 0.002

Upper uncertainty level <0.001 <0.001 0.00¢ 0.00<

Lower uncertainty level 0.005 0.005 0.006 0.006

Upper bound 0.011 0.011 0.012 0.012

Upper uncertainty level 0.017 0.017 0.017 0.01¢

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 <1.64 201 <1.97 201 <0.94 201 <1.09 201

PBB126 <0.38 201 <0.46 201 <0.22 201 <0.64 201

PBB169 <3.88 201 <4.67 201 <2.23 201 <0.64 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.074 0.083 0.037 0.065

Upper bound 0.080 0.090 0.040 0.070

Upper uncertainty level 0.086 0.097 0.043 0.075

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.001 <0.001 <0.001 <0.001

Upper bound 0.001 0.001 <0.001 <0.001

Upper uncertainty level 0.001 0.001 <0.001 <0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16288 16380 16384 16385

FERA LIMS No. S08-016139 S08-019914 S08-019915 S08-019916

Sample Details: 12 - Black Scabbard Torsk, whole fish, Greater Forkbeard, = Round Nose
Fish, ID: C356/012  ID: C356/013 ID: C356/18, Grenadier, Whole

Fish, ID: C356/15

Fat % Whole 2.23 0.44 0.32 0.39

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD <0.1 202 <0.3 202 <0.18 202 <0.16 202

2378-TetraBDD <0.04 201 <0.12 201 <0.12 201 0.18 179

12378-PentaBDD <0.19 202 <1.07 202 <1.06 202 <0.63 202

123478/123678-HexaBDD <0.22 201 <0.98 201 <1.0 201 <1.22 201

123789-HexaBDD <0.2 202 <1.36 202 <1.35 202 <1.26 202

238-TriBDF 0.12 185 <0.88 201 <0.87 201 0.51i 112

2378-TetraBDF <0.03 201 <0.36 201 <0.41 201 <0.53 201

12378-PentaBDF <0.12 201 <0.71 201 <0.71 201 <0.53 201

23478-PentaBDF <0.13 201 <0.71 201 241 59 <041 201

123478-HexaBDF <0.27 201 <1.78 201 <1.77 201 <1.32 201

1234678-HeptabromoBDF <0.05 201 <4.21 201 <4.18 201 <0.77 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 0.849 0.019

Lower bound <0.001 <0.001 1.205 0.180

Upper uncertainty level <0.001 <0.001 1.561 0.341

Lower uncertainty level 0171 0.948 1.523 0.708

Upper bound 0.374 2.071 2.915 1.482

Upper uncertainty level 0.577 3.194 4.307 2.256

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 0.003 <0.001

Lower bound <0.001 <0.001 0.004 0.001

Upper uncertainty level <0.001 <0.001 0.00¢ 0.001

Lower uncertainty level 0.004 0.004 0.005 0.003

Upper bound 0.008 0.009 0.009 0.006

Upper uncertainty level 0.01: 0.01¢ 0.01¢ 0.00¢

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 0.17 190 <0.97 201 <0.97 201 0.79 176

PBB126 <0.09 201 <0.95 201 <0.94 201 <0.45 201

PBB169 <0.08 201 <0.65 201 <0.65 201 <0.47 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.009 0.093 0.093 0.046

Upper bound 0.010 0.100 0.100 0.050

Upper uncertainty level 0.011 0.107 0.107 0.054

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Upper bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16386 16387

FERA LIMS No. S08-019917 S08-019918

Sample Details: Ling, Whole fish ID:  Blue Ling, ID:
C356/014 C356/17

Fat % Whole 0.66 0.45

PBDD/F ng/kg fat weight ng/kgfat % U nglkgfat % U

237-TriBDD <0.05 202 <0.18 202

2378-TetraBDD <0.1 201 <0.21 201

12378-PentaBDD <0.38 202 <1.12 202

123478/123678-HexaBDD <0.56 201 <1.39 201

123789-HexaBDD <0.63 202 <1.39 202

238-TriBDF <0.46 201 <0.9 201

2378-TetraBDF 0.16 164 <0.39 201

12378-PentaBDF <0.4 201 <0.73 201

23478-PentaBDF <0.3 201 <0.66 201

123478-HexaBDF <0.89 201 <1.81 201

1234678-HeptabromoBDF 4,78 34 <4.29 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.059 <0.001

Lower bound 0.064 <0.001

Upper uncertainty level 0.069 <0.001

Lower uncertainty level 0.427 1.024

Upper bound 0.922 2.237

Upper uncertainty level 1.417 3.450

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001

Lower bound <0.001 <0.001

Upper uncertainty level <0.001 <0.001

Lower uncertainty level 0.003 0.005

Upper bound 0.006 0.010

Upper uncertainty level 0.00¢ 0.01¢

PBB ng/kg fat weight ng/kgfat % U  ng/kgfat % U

PBB77 <0.49 201 <0.99 201

PBB126 <0.36 201 <0.97 201

PBB169 <0.26 201 <0.66 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001

Lower bound <0.001 <0.001

Upper uncertainty level <0.001 <0.001

Lower uncertainty level 0.037 0.093

Upper bound 0.040 0.100

Upper uncertainty level 0.043 0.107

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001

Lower bound <0.001 <0.001

Upper uncertainty level <0.001 <0.001

Lower uncertainty level <0.001 <0.001

Upper bound <0.001 <0.001

Upper uncertainty level <0.001 <0.001
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16388
S08-019919
Monk fish -(Tails)
ID: C356/16
0.47
ng/kg fat % U
<0.19 202
<0.14 201
<0.48 202
<1.03 201
<1.07 202
<0.24 201
<0.45 201
<0.45 201
<0.34 201
<0.93 201
<0.65 201
<0.001
<0.001
<0.001
0.534
1.167
1.800
<0.001
<0.001
<0.001
0.003
0.005
0.00¢
ng/kg fat % U
<0.59 201
<0.34 201
<0.34 201
<0.001
<0.001
<0.001
0.037
0.040
0.043
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

16552
S08-026043
John Dory,ID:
C356/19
1.59
ng/kg fat % U
<0.03 202
<0.1 201
<0.31 202
<0.59 201
<0.66 202
<0.49 201
<0.14 201
<0.42 201
<0.24 201
<0.94 201
1.01 119
0.010
0.010
0.010
0.364
0.794
1.224
<0.001
<0.001
<0.001
0.006
0.013
0.01¢
ng/kg fat % U
<0.52 201
0.49i 157
<0.28 201
0.042
0.050
0.058
0.047
0.050
0.053
0.001
0.001
0.001
0.001
0.001
0.001



Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16553 16554 16555 16556

FERA LIMS No. S08-026044 S08-026045 S08-026046 S08-026047

Sample Details: Haddock, ID:  Horse Mackerel, ID: Hake, ID: C356/22 Herring, ID: 356/23
C356/20 1008S C356/21 1008S 1008s 1008s

Fat % Whole 0.50 2.75 0.77 16.10

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD <0.15 202 <0.08 202 0.22 52 <0.03 202

2378-TetraBDD 0.36 174 0.08 177 <0.15 201 <0.03 201

12378-PentaBDD <0.92 202 <0.2 202 <0.45 202 <0.07 202

123478/123678-HexaBDD <1.74 201 <0.37 201 <0.85 201 <0.12 201

123789-HexaBDD <1.94 202 <0.41 202 <0.95 202 <0.14 202

238-TriBDF <1.43 201 <0.3 201 <0.7 201 <0.1 201

2378-TetraBDF <041 201 <0.09 201 <0.2 201 <0.03 201

12378-PentaBDF <122 201 <0.26 201 <0.6 201 <0.09 201

23478-PentaBDF 1.28 113 0.44 72 0.72 100 <0.05 201

123478-HexaBDF <2.76 201 <0.59 201 <1.35 201 <0.2 201

1234678-HeptabromoBDF 296 120 0.96 81 <1.6 201 <0.12 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.234 0.089 0.270 <0.001

Lower bound 1.030 0.310 0.360 <0.001

Upper uncertainty level 1.826 0.531 0.450 <0.001

Lower uncertainty level 1411 0.361 0.676 0.082

Upper bound 2.696 0.669 1.341 0.180

Upper uncertainty level 3.981 0.977 2.006 0.278

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.001 0.002 0.002 <0.001

Lower bound 0.005 0.009 0.003 <0.001

Upper uncertainty level 0.00¢ 0.01¢ 0.00: <0.001

Lower uncertainty level 0.007 0.010 0.005 0.013

Upper bound 0.013 0.018 0.010 0.029

Upper uncertainty level 0.02( 0.027 0.01¢ 0.04t

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 <1.51 201 <0.32 201 <0.74 201 0.32 73

PBB126 <1.12 201 <0.24 201 <0.55 201 <0.08 201

PBB169 <0.82 201 <0.17 201 <04 201 <0.06 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.111 0.028 0.056 0.009

Upper bound 0.120 0.030 0.060 0.010

Upper uncertainty level 0.129 0.032 0.064 0.011

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.001 0.001 <0.001 0.001

Upper bound 0.001 0.001 <0.001 0.001

Upper uncertainty level 0.001 0.001 <0.001 0.00:
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16557 16558 16559 16560

FERA LIMS No. S08-026048 S08-026049 S08-026050 S08-026051

Sample Details: Mackerel, ID: Ling, ID: C356/25 Cod, ID: C356/26 Spurdog, ID:
C356/24 1008S 1008s 1008s C356/27 1008S

Fat % Whole 25.43 0.39 0.35 6.42

PBDD/F ng/kg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD <0.02 202 <0.42 202 <0.18 202 <0.04 202

2378-TetraBDD 0.03 135 <0.42 201 <0.18 201 0.04 201

12378-PentaBDD <0.04 202 <1.2 202 <0.39 202 <0.1 202

123478/123678-HexaBDD <0.09 201 <2.66 201 <1.84 201 <0.2 201

123789-HexaBDD <0.1 202 <23 202 <1.52 202 <0.21 202

238-TriBDF <0.06 201 <1.48 201 <0.64 201 <0.13 201

2378-TetraBDF 0.03 135 <0.63 201 <0.23 201 0.16 55

12378-PentaBDF <0.05 201 <0.73 201 1.05i 65 <0.1 201

23478-PentaBDF 0.06 71 <0.57 201 0.95 54 0.15 58

123478-HexaBDF <0.14 201 <3.45 201 <1.73 201 <0.29 201

1234678-HeptabromoBDF <0.1 201 <2.3 201 <1.0 201 <0.2 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.024 <0.001 0.448 0.028

Lower bound 0.063 <0.001 0.528 0.131

Upper uncertainty level 0.102 <0.001 0.608 0.234

Lower uncertainty level 0.082 1.313 0.871 0.165

Upper bound 0.140 2.869 1.640 0.308

Upper uncertainty level 0.198 4.425 2.409 0.451

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.006 <0.001 0.002 0.002

Lower bound 0.016 <0.001 0.002 0.008

Upper uncertainty level 0.02¢ <0.001 0.00: 0.01¢

Lower uncertainty level 0.021 0.005 0.003 0.011

Upper bound 0.036 0.012 0.006 0.020

Upper uncertainty level 0.05( 0.01¢ 0.00¢ 0.02¢

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 0.08 177 <1.58 201 <0.69 201 0.59 50

PBB126 <0.02 201 <0.47 201 <0.45 201 <0.05 201

PBB169 <0.04 201 <1.98 201 <0.64 201 <0.09 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level <0.001 0.065 0.046 0.009

Upper bound <0.001 0.070 0.050 0.010

Upper uncertainty level <0.001 0.075 0.054 0.011

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level <0.001 <0.001 <0.001 0.001

Upper bound <0.001 <0.001 <0.001 0.001

Upper uncertainty level <0.001 <0.001 <0.001 0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs
FERA Sample No. 16561 16763 16764 16765

FERA LIMS No. S08-026052 S08-031183 S08-031184 S08-031185
Sample Details: Skate, ID: C356/28 Torsk, ID:C356/29 Hake, ID: C356/030, Cuckoo Ray, ID:

1008S S08/226 46E1 510n  S08/226 46E1,  C356/031, 1008S
23/7/08 510m, 23/7/08

Fat % Whole 0.56 0.30 2.23 0.46
PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U
237-TriBDD <0.29 202 <0.25 202 <0.04 202 <0.32 202
2378-TetraBDD <0.29 201 <0.25 201 <0.02 201 <0.32 201
12378-PentaBDD <0.94 202 <0.62 202 <0.18 202 <0.75 202
123478/123678-HexaBDD <1.44 201 <1.23 201 <0.2 201 <1.58 201
123789-HexaBDD <159 202 <1.35 202 <0.22 202 <1.74 202
238-TriBDF <1.02 201 <0.87 201 <0.14 201 <1.12 201
2378-TetraBDF 0.72 103 0.37 169 <0.06 201 <0.4 201
12378-PentaBDF 0.54 187 <0.43 201 <0.12 201 <0.55 201
23478-PentaBDF 0.68 109 0.59i 108 <0.11 201 1.07 79
123478-HexaBDF <2.38 201 <2.03 201 <0.29 201 <2.61 201
1234678-HeptabromoBDF <159 201 11.55 33 <0.69 201 <1.74 201
TEQ ng/kg FAT weight
Lower uncertainty level 0.331 0.342 <0.001 0.325
Lower bound 0.439 0.448 <0.001 0.535
Upper uncertainty level 0.547 0.554 <0.001 0.745
Lower uncertainty level 1.134 0.909 0.158 1.173
Upper bound 2.226 1.800 0.345 2.283
Upper uncertainty level 3.318 2.691 0.532 3.393
TEQ ng/kg WHOLE weight
Lower uncertainty level 0.002 0.001 <0.001 0.001
Lower bound 0.002 0.001 <0.001 0.002
Upper uncertainty level 0.00: 0.002 <0.00! 0.00:
Lower uncertainty level 0.006 0.003 0.004 0.005
Upper bound 0.013 0.005 0.008 0.010
Upper uncertainty level 0.01¢ 0.00¢ 0.012 0.01¢
PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U
PBB77 <1.09 201 0.99 189 0.23 141 <1.2 201
PBB126 0.36 163 0.43 119 <0.16 201 <0.59 201
PBB169 <0.72 201 <0.62 201 <0.11 201 <0.79 201
TEQ ng/kg FAT weight
Lower uncertainty level 0.033 0.038 <0.001 <0.001
Lower bound 0.040 0.040 <0.001 <0.001
Upper uncertainty level 0.047 0.042 <0.001 <0.001
Lower uncertainty level 0.038 0.048 0.019 0.065
Upper bound 0.040 0.050 0.020 0.070
Upper uncertainty level 0.042 0.052 0.021 0.075
TEQ ng/kg WHOLE weight
Lower uncertainty level <0.001 <0.001 <0.001 <0.001
Lower bound <0.001 <0.001 <0.001 <0.001
Upper uncertainty level <0.001 <0.001 <0.001 <0.001
Lower uncertainty level <0.001 <0.001 <0.001 <0.001
Upper bound <0.001 <0.001 <0.001 <0.001
Upper uncertainty level <0.001 <0.001 <0.001 <0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16766 16767 16768 16769

FERA LIMS No. S08-031186 S08-031187 S08-031188 S08-031189

Sample Details: Monkfish, ID: Roach, Forth & Perch, Forth & Pike, Forth &
C356/032, 1008S Clyde Canal, ID: Clyde Canal, Clyde Canal, ID:

C356/033 ID:C356/034, C356/035,

Fat % Whole 0.28 2.48 1.16 2.80

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD <0.5 202 <0.08 202 <0.15 202 <0.14 202

2378-TetraBDD <0.5 201 <0.08 201 <0.15 201 <0.28 201

12378-PentaBDD <149 202 <0.19 202 <0.3 202 <0.87 202

123478/123678-HexaBDD <249 201 <0.38 201 <0.74 201 <1.68 201

123789-HexaBDD <274 202 <0.42 202 <0.82 202 <1.47 202

238-TriBDF <1.76 201 <0.27 201 <0.53 201 <0.49 201

2378-TetraBDF 0.81 155 0.21 98 1.99 31 0.80 74

12378-PentaBDF 181 99 <0.2 201 <0.35 201 <0.84 201

23478-PentaBDF 1.56i 83 0.33i 65 0.46 86 <0.94 201

123478-HexaBDF <411 201 <0.63 201 <1.23 201 <1.99 201

1234678-HeptabromoBDF <274 201 <0.42 201 <0.82 201 <1.33 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.755 0.147 0.330 0.074

Lower bound 0.952 0.186 0.429 0.080

Upper uncertainty level 1.149 0.225 0.528 0.086

Lower uncertainty level 2.031 0.324 0.622 1.065

Upper bound 3.903 0.613 1.184 2.269

Upper uncertainty level 5.775 0.902 1.746 3.473

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.002 0.004 0.004 0.002

Lower bound 0.003 0.005 0.005 0.002

Upper uncertainty level 0.00¢ 0.00¢ 0.00¢ 0.00z

Lower uncertainty level 0.006 0.008 0.007 0.030

Upper bound 0.011 0.015 0.014 0.064

Upper uncertainty level 0.01¢ 0.022 0.02( 0.097

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ng/kgfat % U nglkgfat % U

PBB77 <1.89 201 1.00 63 1.73 69 <0.88 201

PBB126 <0.5 201 0.17i 97 <0.17 201 <0.7 201

PBB169 <1.25 201 <0.19 201 <0.37 201 <0.7 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 0.019 <0.001 <0.001

Lower bound <0.001 0.020 <0.001 <0.001

Upper uncertainty level <0.001 0.021 <0.001 <0.001

Lower uncertainty level 0.056 0.019 0.019 0.074

Upper bound 0.060 0.020 0.020 0.080

Upper uncertainty level 0.064 0.021 0.021 0.086

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 0.001 <0.001 <0.001

Lower uncertainty level <0.001 <0.001 <0.001 0.002

Upper bound <0.001 <0.001 <0.001 0.002

Upper uncertainty level <0.001 0.001 <0.001 0.002

Page 118 of 193



Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16770 16771 16772 16773

FERA LIMS No. S08-031190 S08-031191 S08-031192 S08-031193

Sample Details: Eel, Kirtle Water, ID Trout, Kirtle Water, Eel, Lochar Water, Trout, Lochhar W,
C356/037, ID:C356/038 ID: C356/039, ID: C356/040,

27-8-08 27-08-08

Fat % Whole 18.48 4.24 14.83 1.31

PBDD/F nglkg fat weight nglkgfat % U nglkgfat % U nglkgfat % U nglkgfat % U

237-TriBDD <0.02 202 <0.03 202 <0.03 202 <0.11 202

2378-TetraBDD <0.03 201 <0.06 201 <0.03 201 0.20 142

12378-PentaBDD <0.1 202 <0.13 202 <0.11 202 <0.47 202

123478/123678-HexaBDD <0.16 201 <0.23 201 <0.19 201 <0.79 201

123789-HexaBDD <0.15 202 <0.2 202 <0.17 202 <0.72 202

238-TriBDF <0.09 201 0.17i 143 <0.1 201 141 66

2378-TetraBDF <0.07 201 0.65 37 <0.08 201 1.05 67

12378-PentaBDF <0.14 201 <0.19 201 <0.17 201 <0.69 201

23478-PentaBDF 0.14 187 0.21i 164 <0.15 201 <0.61 201

123478-HexaBDF <0.37 201 <0.35 201 <0.17 201 <0.79 201

1234678-HeptabromoBDF <0.08 201 <0.11 201 <0.17 201 <0.45 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.004 0.122 <0.001 0.154

Lower bound 0.070 0.170 <0.001 0.305

Upper uncertainty level 0.136 0.218 <0.001 0.456

Lower uncertainty level 0.131 0.220 0.131 0.707

Upper bound 0.283 0.449 0.286 1.349

Upper uncertainty level 0.435 0.678 0.441 1.991

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.001 0.005 <0.001 0.002

Lower bound 0.013 0.007 <0.001 0.004

Upper uncertainty level 0.02¢ 0.00¢ <0.001 0.00¢

Lower uncertainty level 0.024 0.009 0.019 0.009

Upper bound 0.052 0.019 0.042 0.018

Upper uncertainty level 0.08( 0.02¢ 0.06t 0.02¢

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U ngkgfat % U ngkgfat % U

PBB77 <0.11 201 1.01 40 0.15 175 1.35 85

PBB126 <0.12 201 <0.09 201 <0.07 201 <0.25 201

PBB169 <0.11 201 <0.12 201 <0.1 201 <0.43 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.009 0.009 0.009 0.028

Upper bound 0.010 0.010 0.010 0.030

Upper uncertainty level 0.011 0.011 0.011 0.032

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.002 <0.001 0.001 <0.001

Upper bound 0.002 <0.001 0.001 <0.001

Upper uncertainty level 0.002 <0.001 0.002 <0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16774 16775 16776 16777

FERA LIMS No. S08-031194 S08-031195 S08-031196 S08-031197

Sample Details: Eel - R Eden, ID: Trout, R Eden, ID: Trout, W of Girvan, Pike, L Achray, ID:
C356/041 C356/042 ID: C356/043 C356/044

Fat % Whole 16.45 8.39 2.06 1.56

PBDD/F ng/kg fat weight nglkgfat % U ng/kgfat % U ng/kgfat % U ngl/kgfat % U

237-TriBDD <0.03 202 <0.03 202 <0.09 202 <0.05 202

2378-TetraBDD <0.04 201 <0.04 201 <0.06 201 0.35 42

12378-PentaBDD <0.12 202 <0.13 202 <0.2 202 <0.19 202

123478/123678-HexaBDD <0.24 201 <0.22 201 <0.34 201 <0.32 201

123789-HexaBDD <0.18 202 <0.2 202 <0.31 202 <0.29 202

238-TriBDF 0.14 159 0.94 35 0.96 46 0.39i 95

2378-TetraBDF 0.12 135 1.97 26 0.83 41 7.09 24

12378-PentaBDF <0.18 201 <0.19 201 <0.3 201 <0.28 201

23478-PentaBDF <0.16 201 <0.17 201 <0.26 201 0.45i 114

123478-HexaBDF <0.18 201 <0.19 201 <0.3 201 <0.28 201

1234678-HeptabromoBDF <0.1 201 <0.13 201 <0.23 201 <0.16 201

TEQ ng/kg FAT weight

Lower uncertainty level 0.011 0.194 0.081 0.959

Lower bound 0.012 0.197 0.083 1.284

Upper uncertainty level 0.013 0.200 0.085 1.609

Lower uncertainty level 0.149 0.248 0.276 1.040

Upper bound 0.322 0.524 0.585 1.579

Upper uncertainty level 0.495 0.800 0.894 2.118

TEQ ng/kg WHOLE weight

Lower uncertainty level 0.002 0.016 0.002 0.015

Lower bound 0.002 0.017 0.002 0.020

Upper uncertainty level 0.002 0.017 0.002 0.02¢

Lower uncertainty level 0.025 0.021 0.006 0.016

Upper bound 0.053 0.044 0.012 0.025

Upper uncertainty level 0.081 0.067 0.01¢ 0.03¢

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U nglkgfat % U nglkgfat % U

PBB77 0.15 188 0.53 61 1.31 44 5.49 25

PBB126 <0.08 201 <0.1 201 <0.12 201 <0.12 201

PBB169 <0.11 201 <0.12 201 <0.19 201 <0.18 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.009 0.009 0.009 0.009

Upper bound 0.010 0.010 0.010 0.010

Upper uncertainty level 0.011 0.011 0.011 0.011

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.002 0.001 <0.001 <0.001

Upper bound 0.002 0.001 <0.001 <0.001

Upper uncertainty level 0.00: 0.001 <0.001 <0.001
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Table 7 (cont’'d): Concentrations of PBDD/Fs and-ootmo substituted PBBs

FERA Sample No. 16778 16779 16808 16939 16940

FERA LIMS No. S08-031198 S08-031199 S08-032253 S09-002037 S038802

Sample Details: Eel, R Leven, ID: Trout, Clyde, ID: Trout - White  Roach, Forth & Roach, Forth &
C356/045 C356/046 Cart W, ID: Clyde Canal, ID: Clyde Canal, ID:

C356/036 C356/033 C356/033

Fat % Whole 13.08 3.19 7.84 3.65 1.45

PBDD/F nglkg fat weight ng/kg fat % U ng/kgfat % U nglkgfat % U nglkgfat % U ng/kgfat % U

237-TriBDD <0.03 202 <0.02 202 <0.03 202 <0.03 202 <0.11 202

2378-TetraBDD <0.04 201 0.23 42 <0.03 201 <0.06 201 <0.22 201

12378-PentaBDD <0.13 202 <0.11 202 <0.09 202 <0.15 202 <0.59 202

123478/123678-HexaBDD <0.24 201 <0.27 201 <021 201 <0.36 201 <135 201

123789-HexaBDD <0.22 202 <0.23 202 <0.18 202 <0.32 202 <1.18 202

238-TriBDF <0.14 201 0.41 46 <0.06 201 <0.14 201 <0.39 201

2378-TetraBDF <0.09 201 2.28 24 0.15 a7 <0.06 201 <0.22 201

12378-PentaBDF <0.19 201 <0.13 201 <0.1 201 <0.18 201 <0.67 201

23478-PentaBDF <0.17 201 0.28 96 <0.12 201 <0.18 201 <0.67 201

123478-HexaBDF <0.23 201 <0.17 201 <0.18 201 <0.2 201 <0.9 201

1234678-HeptabromoBDF <0.11 201 <0.12 201  <0.08 201 <0.14 201 <0.51 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 0.460 0.014 <0.001 <0.001

Lower bound <0.001 0.598 0.015 <0.001 <0.001

Upper uncertainty level <0.001 0.736 0.016 <0.001 <0.001

Lower uncertainty level 0.157 0.522 0.122 0.185 0.709

Upper bound 0.344 0.783 0.258 0.404 1.549

Upper uncertainty level 0.531 1.044 0.394 0.623 2.389

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 0.015 0.001 <0.001 <0.001

Lower bound <0.001 0.019 0.001 <0.001 <0.001

Upper uncertainty level <0.001 0.02¢ 0.001 <0.001 <0.001

Lower uncertainty level 0.021 0.017 0.010 0.007 0.010

Upper bound 0.045 0.025 0.020 0.015 0.022

Upper uncertainty level 0.06¢ 0.03: 0.031 0.02¢ 0.03¢t

PBB ng/kg fat weight ng/kgfat % U ng/kgfat % U nglkgfat % U ngl/kgfat % U nglkg fat % U

PBB77 <0.15 201 1.34 32 0.29 80 0.50 80 <138 201

PBB126 <0.07 201 <0.11 201 <0.12 201 <0.15 201 <0.56 201

PBB169 <0.12 201 <0.11 201 <0.13 201 <0.15 201 <0.56 201

TEQ ng/kg FAT weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.009 0.009 0.009 0.019 0.056

Upper bound 0.010 0.010 0.010 0.020 0.060

Upper uncertainty level 0.011 0.011 0.011 0.021 0.064

TEQ ng/kg WHOLE weight

Lower uncertainty level <0.001 <0.001 <0.001 <0.001 <0.001

Lower bound <0.001 <0.001 <0.001 <0.001 <0.001

Upper uncertainty level <0.001 <0.001 <0.001 <0.001 <0.001

Lower uncertainty level 0.001 <0.001 0.001 0.001 0.001

Upper bound 0.001 <0.001 0.001 0.001 0.001

Upper uncertainty level 0.001 <0.001 0.001 0.001 0.001
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Table 8: Concentrations of PBDEstho substituted PBBs amdkecabrominated compounds

FERA Sample No. 16272 16273
FERA LIMS No. S08-015904 S08-015905
Mussels +SA Mussels -
. Ardmore Blackness F c
Sample Details: 14/5/08 F, 18/5/08
Fat % Whole 0.44 0.26
ug/kg fat weight  ug/kgfat % U ug/kgfat % U
PBDEs
BDE-17 1.88 11 0.74 15
BDE-28 1.15 17 0.58 39
BDE-47 63.79 11 20.44 14
BDE-49 11.20 11 4.72 11
BDE-66 2.90 11 1.07 20
BDE-71 0.12 20 0.04 51
BDE-77 0.10 41 0.03 200
BDE-85 2.27i 11 0.96i 12
BDE-99 43.71 11 16.16 11
BDE-100 22.25 11 8.35 11
BDE-119 0.33 12 0.18 15
BDE-126 0.01 200 <0.01 200
BDE153 1.95 12 0.85 18
BDE138 0.35 12 0.26 19
BDE 154 2.54 11 1.32 12
BDE-183 0.51 11 0.41 12
PBBs
PBB-15 <0.01 202 <0.02 202
PBB-49 0.01 202 0.05 49
PBB-52 0.04 104 0.14 51
PBB-80 <0.01 202 <0.01 202
PBB-101 0.02 104 0.04 58
PBB-153 0.08 38 0.14 32
Deca-Br
BDE-209 65.89 45.90
BB-209 0.27 0.48

i - indicative value

16274 16275
S08-015906 S08-015907
Mussels - Mussels +SA
Inverness Mussels
Football Stannergate,
Ground, 6/6/08 17/6/08
0.30 0.35
ug/kg fat % U  ug/kg fat % U
0.25 34 0.60 17
0.25 81 0.68 31
6.85 29 19.90 14
1.00 19 3.42 11
0.39 42 1.22 17
<0.01 200 0.04 51
<0.03 200 0.04 150
0.20 23 0.57 13
4.67 14 11.26 11
2.03 13 6.99 11
0.04 51 0.18 15
<0.01 200 <0.04 200
0.33 38 0.54 25
<0.04 200 0.18 25
0.30i 23 0.75i 13
0.14 18 0.22 14
<0.01 202 <0.01 202
<0.01 202 0.02 104
<0.03 202 0.04 153
<0.01 202 <0.01 202
<0.02 202 <0.02 202
<0.03 202 <0.06 202
29.55 217.46
0.29 <0.17
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16276

S08-015908

Mussels -
Inverness Nig
Bay, 21/6/08

0.38
ug/kg fat

0.22
0.23
6.58
1.00
0.37
<0.01
<0.03
0.21i
3.69
2.25
<0.04
<0.01
0.24
<0.03
0.15i
0.12

<0.01
<0.01
<0.03
<0.01
<0.01
<0.02

15.92
1.87

% U

38
88
30
19
44
200
200
22
16
13
200
200
51
200
41
20

202
202
202
202
202
202

16277

S08-016128
1 - Spurdog,
ID: C356/001

14.58
ug/kg fat

0.02
0.53
10.40
1.44
1.08
<0.01
0.04
<0.01
3.34
453
0.13
<0.01
0.98
<0.01
1.46
0.01

<0.01
0.03
0.10

<0.01
0.09
0.26

0.19
<0.05

% U

101
11
11
11
11

200
51

200
12
10
19

200
11

200
11

200

202
72
35

202
36
29

16278

S08-016129
2 - Spurdog,
ID: C356/002

8.14
ug/kg fat

0.06
1.64
23.99
2.29
5.53
0.01
0.19
<0.02
5.45
13.21
0.46
<0.01
2.70
<0.01
3.58
<0.01

<0.01
0.09
0.39
0.02
0.20
0.40

0.27
<0.05

% U

35
11
11
11
11
200
15
200
11
10
11
200
11
200
11
200

202
36
29

104
30
29



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No. 16279 16280 16281 16282 16283 16284
FERA LIMS No. S08-016130 S08-016131 S08-016132 S08-016133 S08-016134 S08-016135
3 - Smooth 4 - Starry 5 - Thornback 6 - Skate, ID: 7 - Hake, ID: 8 - Spotted
. Hound, ID: Smooth Ray, ID: C356/006 C356/007 Ray, ID:
Sample Details: C356/003 Hound, ID: C356/005 C356/008
C356/004
Fat % Whole 0.53 0.80 0.79 0.79 3.02 0.71
ug/kg fat weight  ug/kgfat % U ug/kgfat % U ugl/kgfat % U ug/kgfat % U ug/kgfat % U ug/kg fat
PBDEs
BDE-17 0.25 19 0.03 134 <0.01 200 <0.01 200 0.03 67 <0.01
BDE-28 0.67 21 0.13 62 0.16 39 <0.03 200 0.41 12 0.14
BDE-47 30.54 11 4.84 22 1.75 18 0.45 54 8.52 11 2.45
BDE-49 0.83 18 0.11 73 0.09 90 <0.04 200 2.22 11 0.13
BDE-66 0.79 21 0.12 84 0.04 200 <0.04 200 0.37 15 <0.05
BDE-71 <0.01 200 <0.01 200 <0.01 200 <0.01 200 <0.01 200 <0.01
BDE-77 0.06 35 0.01 200 <0.01 200 <0.01 200 0.01 200 <0.02
BDE-85 <0.01 200 <0.01 200 0.07i 30 0.01i 200 <0.01 200 0.07
BDE-99 2.97 15 0.68 34 0.31 72 0.16 125 1.26 22 0.23
BDE-100 8.19 11 1.18 12 0.65 16 0.09 67 1.76 11 0.89
BDE-119 0.23 14 0.04 51 <0.01 200 <0.01 200 0.22 14 0.02
BDE-126 <0.01 200 <0.01 200 <0.01 200 <0.01 200 <0.01 200 <0.01
BDE153 2.34 12 0.51 19 0.08 125 <0.04 200 0.13 19 <0.06
BDE138 <0.04 200 <0.03 200 <0.04 200 <0.04 200 <0.01 200 <0.05
BDE 154 4.75 11 0.80 12 0.22 29 <0.03 200 1.52 11 0.10
BDE-183 0.03 200 0.02 200 0.13 19 <0.01 200 0.01 200 0.02
PBBs
PBB-15 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-49 <0.01 202 <0.01 202 <0.01 202 <0.01 202 0.06 44 0.01
PBB-52 <0.01 202 <0.01 202 <0.01 202 <0.01 202 0.09 36 0.01
PBB-80 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-101 <0.03 202 <0.02 202 <0.01 202 <0.02 202 0.04 58 <0.01
PBB-153 <0.05 202 <0.02 202 <0.01 202 <0.01 202 0.03 72 <0.01
Deca-Br
BDE-209 1.04 0.87 1.58 4.43 0.68 1.95
BB-209 <0.37 <0.26 0.15 0.15 <0.05 0.27
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% U

200
58
17
78

200

200

200
58

122
15

101

200

200

200
61

200

202
202
202
202
202
202

16285
S08-016136
9 - Cuckoo
Ray, ID:
C356/009
0.59
ug/kg fat % U
<0.01 200
0.22 47
2.32 20
0.14 86
0.13 108
<0.01 200
<0.02 200
0.07 58
0.29 118
1.48 13
0.10 23
<0.01 200
0.13 108
<0.07 200
0.56 18
<0.02 200
<0.01 202
<0.01 202
<0.01 202
<0.01 202
<0.02 202
<0.01 202
1.66
0.26



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No. 16286 16287 16288 16380 16384 16385
FERA LIMS No. S08-016137 S08-016138 S08-016139 S08-019914 S08-019915 S08-019916
10 - Black- 11 - Lesser 12 - Black Torsk, whole Greater Round Nose
Mouthed Spotted Scabbard Fist fish, ID: Forkbeard, ID Grenadier,
Sample Details: Dodgfish, ID: Dogfish, ID: ID: C356/012 C356/013 C356/18, Whole Fish,
C356/010 C356/011 S08/226 ID: C356/15
23/7/08, 46E
Fat % Whole 1.01 0.51 2.23 0.44 0.32 0.39
ug/kg fat weight  ug/kgfat % U ug/kgfat % U ugl/kgfat % U ug/kgfat % U ug/kgfat % U ug/kg fat
PBDEs
BDE-17 0.02 101 <0.01 200 0.02 101 0.03 134 0.04 101 <0.01
BDE-28 0.40 14 0.08 125 0.25 13 0.71 20 0.14 86 0.64
BDE-47 3.29 12 1.18 34 9.69 11 11.11 16 3.72 35 3.79
BDE-49 0.81 13 0.09 134 1.48 11 1.13 14 0.55 21 0.45
BDE-66 0.42 18 0.08 101 0.65 12 0.10 120 0.19 64 0.30
BDE-71 <0.01 200 <0.01 200 <0.01 200 <0.01 200 0.02 101 <0.01
BDE-77 0.01 200 <0.01 200 0.02 101 <0.01 200 0.02 101 <0.01
BDE-85 0.06 35 <0.05 200 0.03 67 <0.01 200 0.01i 200 <0.03
BDE-99 0.75 24 0.74 52 1.68 20 0.32 94 0.89 35 1.23
BDE-100 1.03 12 0.29 43 2.38 11 2.33 11 1.15 14 1.27
BDE-119 0.10 23 0.05 41 0.27 13 0.09 25 0.07 30 0.12
BDE-126 <0.01 200 <0.01 200 <0.01 200 <0.01 200 <0.03 200 <0.01
BDE153 0.20 32 0.24 67 0.56 11 0.11 92 0.26 40 0.33
BDE138 <0.03 200 <0.03 200 <0.01 200 <0.04 200 <0.04 200 <0.03
BDE 154 0.67 12 0.10 81 2.96 11 1.23 12 0.82 13 1.54
BDE-183 0.01 200 0.09 112 <0.01 200 <0.03 200 0.11 56 <0.03
PBBs
PBB-15 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-49 <0.01 202 0.01 202 0.08 38 0.05 49 0.04 58 0.03
PBB-52 0.02 104 <0.01 202 0.10 35 0.07 40 0.06 44 0.03
PBB-80 <0.01 202 <0.01 202 <0.01 202 0.01 202 0.02 104 <0.01
PBB-101 0.02 104 <0.01 202 0.17 31 0.09 72 0.06 104 0.06
PBB-153 <0.01 202 0.02 104 0.23 30 <0.07 202 0.09i 36 0.08
Deca-Br
BDE-209 1.60 1.35 0.46 2.49 2.97 2.45
BB-209 <0.09 <0.79 <0.05 <0.35 <0.35 <0.5
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% U

200
14
12
21
23

200

200

200
22
12
20

200
32

200
11

200

202
72
72

202
44
38

16386
S08-019917
Ling, Whole
fish ID:
C356/014
0.66
ug/kg fat % U
<0.01 200
0.54 18
6.20 16
0.67 18
0.04 200
<0.01 200
<0.01 200
0.05 41
<0.25 200
1.31 12
0.07 30
<0.01 200
0.08 125
<0.05 200
1.16 12
<0.04 200
<0.01 202
0.04 58
0.05 49
<0.01 202
0.06 44
0.05 85
<0.73
<0.72



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No.

FERA LIMS No.

Sample Details:

Fat % Whole
ug/kg fat weight
PBDEs
BDE-17
BDE-28
BDE-47
BDE-49
BDE-66
BDE-71
BDE-77
BDE-85
BDE-99
BDE-100
BDE-119
BDE-126
BDE153
BDE138
BDE 154
BDE-183
PBBs
PBB-15
PBB-49
PBB-52
PBB-80
PBB-101
PBB-153
Deca-Br
BDE-209
BB-209

16387
S08-019918
Blue Ling, ID:
C356/17, BLI
-S0908S 230,
24/7/08,
(106cm,
5500g)
0.45
ug/kg fat % U
<0.02 200
0.52 25
3.04 44
0.23 45
0.08 175
<0.01 200
<0.01 200
<0.05 200
0.31 97
0.99 15
0.04 51
<0.01 200
0.09 112
<0.04 200
1.13 12
<0.03 200
<0.01 202
0.03 72
0.04 58
<0.01 202
0.07 90
<0.06 202
1.81
<0.36

16388
S08-019919
Monk fish -
(Tails) ID:
C356/16
0.47
ug/kg fat % U
0.01 200
0.06 101
3.26 12
0.20 32
0.02 200
<0.01 200
<0.01 200
<0.02 200
0.62 34
1.43 11
0.04 51
<0.01 200
0.21 40
<0.02 200
0.52 13
<0.03 200
<0.01 202
0.02 104
0.02 104
<0.01 202
0.02 104
0.03 72
6.23
<0.43

16552
S08-026043
John Dory,ID
C356/19
1.59
ug/kg fat % U
0.06i 35
0.35 25
6.87 15
1.80 12
0.17 48
<0.01 200
0.01 200
0.03 67
0.73 75
1.86 11
0.07i 30
<0.01 200
0.15 67
<0.06 200
0.65 14
<0.05 200
<0.01 202
0.09 36
0.36 29
<0.01 202
0.06 44
0.03 136
0.84
<0.76

16553
S08-026044
Haddock, ID:
C356/20
1008S
0.50
ug/kg fat % U
<0.03 200
<0.12 200
<1.11 200
<0.15 200
<0.11 200
<0.02 200
<0.01 200
<0.03 200
<0.79 200
<0.11 200
<0.03 200
<0.01 200
<0.16 200
<0.16 200
<0.09 200
<0.13 200
<0.03 202
<0.01 202
<0.03 202
<0.01 202
<0.03 202
<0.07 202
<2.25
<2.22
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16554
S08-026045
Horse
Mackerel, ID:
C356/21
1008S
2.75
ug/kg fat % U
0.07 30
0.25 19
4.49 15
1.01 12
0.22 21
<0.01 200
<0.01 200
0.05 41
0.29 118
0.97 11
0.08i 27
<0.01 200
0.15 41
<0.03 200
1.11 11
<0.03 200
<0.01 202
0.03 72
0.03 72
<0.01 202
0.03 72
0.02i 202
<0.48
<0.47

16555

S08-026046

Hake, ID:
C356/22
1008S

0.77
ug/kg fat

0.11i
2.09
46.79
20.68
0.96
<0.01
<0.01
0.21
4.48
15.70
0.57i
<0.01
0.08
<0.08
5.32
<0.06

<0.01
0.31
0.49
0.02
0.07
0.07i

<1.1
<1.09

% U

21
12
11
11
15
200
200
14
20
11
11
200
200
200
11
200

202
29
29

104
40
90

16556
S08-026047
Herring, ID:
356/23 1008S
16.10
ug/kg fat % U
0.02 101
0.41 12
7.65 11
3.98 10
0.35 12
0.02 101
0.02 101
0.02 101
1.68 13
2.05 11
0.06i 35
<0.01 200
0.25 13
<0.01 200
0.73 11
0.01 200
<0.01 202
0.02 104
0.12 33
<0.01 202
0.04 58
0.03 72
0.53
<0.16



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No. 16557 16558 16559 16560 16561 16763
FERA LIMS No. S08-026048 S08-026049 S08-026050 S08-026051 S08-026052 S08-031183

Mackerel, ID: Ling, ID: Cod, ID: Spurdog, ID: Skate, ID: Torsk,

_ C356/24 C356/25 C356/26 C356/27 C356/28 ID:C356/29
Sample Details: 1008s 1008s 1008s 1008s 1008s S08/226 46E1
510m, 23/7/08
Fat % Whole 25.43 0.39 0.35 6.42 0.56 0.30
ug/kg fat weight  ug/kgfat % U ug/kgfat % U ugl/kgfat % U ug/kgfat % U ug/kgfat % U ug/kg fat
PBDEs
BDE-17 0.02 101 0.04 200 0.01 200 0.04 51 <0.02 200 0.03
BDE-28 0.05 41 0.49i 51 0.33 16 1.23 11 0.10 81 0.77
BDE-47 0.74 15 6.09 36 7.62 16 23.02 11 1.71 86 11.11
BDE-49 0.20 14 1.56 18 1.49 12 1.06 11 1.38 15 0.94
BDE-66 0.09 25 0.13 200 0.26 40 9.19 10 1.18 17 0.20
BDE-71 <0.01 200 <0.01 200 <0.01 200 <0.01 200 0.09 25 <0.01
BDE-77 <0.01 200 <0.01 200 0.01 200 0.36 12 0.07i 30 <0.01
BDE-85 <0.01 200 0.05 200 <0.01 200 0.14 18 0.25 19 0.10
BDE-99 0.31 12 0.49 101 0.27 90 13.03 10 5.82 12 1.53
BDE-100 0.15 17 181 16 2.21 11 58.17 10 0.71 25 1.99
BDE-119 0.02 101 0.07 200 0.08 27 0.50 11 0.23 14 0.10
BDE-126 <0.01 200 <0.02 200 <0.01 200 <0.01 200 <0.01 200 <0.01
BDE153 0.04 51 <0.15 200 <0.06 200 7.33 10 1.11 21 0.24
BDE138 <0.01 200 <0.07 200 <0.03 200 <0.01 200 0.15 67 0.05
BDE 154 0.08 27 0.64 35 0.71 12 6.87 10 0.36 20 1.32
BDE-183 <0.01 200 <0.1 200 <0.05 200 0.01 200 0.08 175 0.21
PBBs
PBB-15 <0.01 202 <0.02 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-49 <0.01 202 0.03 202 0.04 58 0.04i 58 <0.01 202 0.04
PBB-52 <0.01 202 0.05 202 0.05 49 0.31 29 <0.01 202 0.03
PBB-80 <0.01 202 <0.01 202 <0.01 202 0.02 104 <0.01 202 <0.01
PBB-101 <0.01 202 <0.03 202 0.03 72 0.26 29 <0.01 202 0.06
PBB-153 <0.01 202 <0.02 202 <0.03 202 0.33 29 <0.01 202 <0.06
Deca-Br

BDE-209 0.10 2.29 3.07 0.18 1.33 5.10
BB-209 <0.05 <0.27 <0.12 <0.05 0.27 2.02

i - indicative value
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% U

67
13
15
17
61
200
200
41
23
12
23
200
76
160
11
58

202
58
72

202
44

202

16764

S08-031184
Hake, ID:
C356/030,

S08/226 46E1

510m, 23/7/08

2.23

ug/kg fat

0.02
0.76
16.29
4.24
0.65
<0.01
<0.01
<0.01
1.91
4.26
0.39i
<0.01
0.23
<0.01
4.39
0.03

<0.01
0.14
0.16
0.02
0.06
0.08

0.39
0.18

% U

101
11
11
10
11

200

200

200
11
10
12

200
14

200
10
67

202
32
31

104
44
38



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No. 16765 16766 16767 16768 16769 16770
FERA LIMS No. S08-031185 S08-031186 S08-031187 S08-031188 S08-031189 S08-031190
Cuckoo Ray, Monkfish, ID: Roach, Forth Pech, Forth & Pike, Forth & Eel, Kirtle
ID: C356/031, C356/032, & Clyde Clyde Canal, Clyde Canal, Water, ID:
Sample Details: 1008S 1008S Canal, ID: ID: C356/034, ID: C356/035, C356/037, 26-
C356/033 Port Dundas Port Dundas 8-08, 27-8-08
29.10.0¢
Fat % Whole 0.46 0.28 2.48 1.16 2.80 18.48
ug/kg fat weight  ug/kgfat % U ug/kgfat % U ugl/kgfat % U ug/kgfat % U ug/kgfat % U ug/kg fat
PBDEs
BDE-17 <0.01 200 <0.03 200 0.67 11 0.24 13 0.04i 150 0.02
BDE-28 0.15 54 <0.06 200 6.96 10 2.57 11 0.70 23 0.28
BDE-47 1.49 108 2.01 126 91.03 10 65.62 11 14.72 15 23.91
BDE-49 0.08 175 0.28 86 2.79 11 4.98 11 0.84 20 1.24
BDE-66 0.08 200 <0.13 200 0.20 23 3.14 11 0.59 29 0.61
BDE-71 <0.01 200 <0.02 200 0.04 51 <0.01 200 <0.01 200 <0.01
BDE-77 <0.01 200 <0.01 200 0.02 101 0.14 18 0.03 67 0.02
BDE-85 <0.02 200 <0.07 200 0.08 27 0.08 27 0.07 143 0.02
BDE-99 0.35 120 0.91 73 0.37 29 56.89 10 8.36 21 1.75
BDE-100 0.87 21 0.82 33 11.59 10 15.52 11 2.93 12 13.40
BDE-119 <0.01 200 <0.04 200 0.31 12 0.35 12 0.05 120 0.16
BDE-126 <0.02 200 <0.02 200 <0.01 200 <0.01 200 <0.01 200 <0.01
BDE153 <0.11 200 0.23 157 1.14 12 4.24 11 0.61 28 1.56
BDE138 <0.06 200 <0.09 200 <0.01 200 <0.08 200 <0.05 200 <0.01
BDE 154 0.30 23 0.42i 26 4.39 10 4.48 10 0.71 25 1.54
BDE-183 <0.08 200 <0.12 200 0.03 134 0.33 26 0.09 156 0.04
PBBs
PBB-15 <0.02 202 <0.02 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-49 0.01 202 <0.01 202 0.03 72 0.01 202 <0.01 202 <0.01
PBB-52 <0.01 202 <0.02 202 0.05 49 0.01 202 <0.01 202 <0.01
PBB-80 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-101 <0.02 202 <0.04 202 0.03 72 0.04 58 <0.01 202 <0.01
PBB-153 <0.02 202 <0.04 202 <0.02 202 0.08i 38 <0.03 202 <0.01
Deca-Br
BDE-209 1.88 2.65 <0.29 12.68 3.70 0.36
BB-209 <0.2 <0.32 <0.05 <0.1 0.68 <0.1
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% U

101
13
11
11
11

200

101

101
11
10
16

200
11

200
11
51

202
202
202
202
202
202

16771

S08-031191

Trout, Kirtle
Water,
ID:C356/038

4.24
ug/kg fat

0.01i
1.05
50.90
2.43
2.46
0.03
0.10
0.09
28.95
8.66
0.14
<0.01
2.25
0.05
2.11
0.16

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.39
<0.14

% U

200
11
10
11
11
67
23
25
10
10
18

200
11
41
11
16

202
202
202
202
202
202



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No. 16772 16773 16774 16775 16776 16777
FERA LIMS No. S08-031192 S08-031193 S08-031194 S08-031195 S08-031196 S08-031197
Eel, Lochar Trout, Lochha Eel - R Eden, Trout, R Eden Trout, W of Pike, L

. Water, ID: W, ID: ID: C356/041 ID: C356/042 Girvan, ID: Achray, ID:

Sample Details: C356/039, 27- C356/040, 27- C356/043 C356/044
8-08 08-08
Fat % Whole 14.83 1.31 16.45 8.39 2.06 1.56
ug/kg fat weight  ug/kgfat % U ug/kgfat % U ugl/kgfat % U ug/kgfat % U ug/kgfat % U ug/kg fat
PBDEs
BDE-17 0.05 41 0.12i 35 0.14 18 0.54 11 <0.01 200 0.03
BDE-28 0.60 11 2.19 11 1.03 11 1.44 11 0.89 11 0.84
BDE-47 57.84 10 84.14 11 192.97 10 126.55 10 66.69 11 39.55
BDE-49 4.42 10 7.12 11 5.69 10 3.63 11 3.28 11 6.83
BDE-66 1.08 11 6.12 11 3.78 11 4.97 10 1.35 11 5.09
BDE-71 <0.01 200 0.09 25 <0.01 200 0.03 67 <0.02 200 <0.01
BDE-77 0.05 41 0.37 12 0.08 27 0.11 21 0.05 41 0.70
BDE-85 0.03i 67 <0.02 200 <0.01 200 0.25 13 <0.01 200 0.12
BDE-99 5.87 11 72.72 10 17.78 10 85.56 10 36.57 10 49.76
BDE-100 33.17 10 15.81 11 113.24 10 23.61 10 17.49 10 12.74
BDE-119 0.63 11 0.56 11 0.97i 11 0.36i 12 0.21i 14 2.90
BDE-126 <0.01 200 <0.01 200 <0.01 200 <0.01 200 <0.01 200 0.01
BDE153 6.03 10 8.07 11 5.63 11 4.18 11 5.03 11 8.53
BDE138 <0.01 200 0.06 35 <0.01 200 0.11 21 0.03 67 0.45i
BDE 154 2.89 11 4.15 11 7.42 10 3.64 11 5.77 11 11.59
BDE-183 0.04 51 0.20 32 0.13 19 0.28 13 0.22 14 0.88
PBBs
PBB-15 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01
PBB-49 <0.01 202 <0.01 202 <0.01 202 <0.01 202 0.01 202 0.30
PBB-52 <0.01 202 <0.01 202 <0.01 202 <0.01 202 0.01 202 0.06
PBB-80 <0.01 202 <0.01 202 <0.01 202 <0.01 202 <0.01 202 0.01
PBB-101 <0.01 202 <0.01 202 0.02 104 <0.01 202 <0.01 202 0.13
PBB-153 <0.01 202 <0.03 202 0.02i 104 0.02i 104 <0.03 202 0.50
Deca-Br

BDE-209 0.27 5.75 0.57 1.34 0.51 0.54
BB-209 <0.12 <0.48 <0.12 <0.13 <0.21 <0.19

Page 128 of 193

% U

67
12
11
11
11
200
11
20
10
10
11
200
10
11
10
11

202
29
44

202
32
29

16778

S08-031198

Eel, R Leven,
ID: C356/045

13.08
ug/kg fat

0.05
0.33
53.27
1.83
0.70
<0.01
0.01
0.06
4.89
20.20
0.19i
<0.01
2.89
<0.01
2.88
0.05

<0.01

<0.01
0.02

<0.01
0.06
0.05

0.45
<0.13

% U

41
12
10
11
11
200
200
35
11
10
15
200
11
200
11
41

202
202
104
202
44
49



Table 8 (cont’d): Concentrations of PBDIestho substituted PBBs ardkcabrominated compounds

FERA Sample No. 16779 16808 16939 16940
FERA LIMS No. $S08-031199 S08-032253 S09-002037 S09-002038
Trout, Clyde, Trout - White Roach, Forth & Roach, Forth &
. ID: C356/046 Cart W, ID: Clyde Canal, ID: Clyde Canal,

Sample Details: C356/036 C356/033 (Part- ID: C356/033

2) (Part-3)
Fat % Whole 3.19 7.84 3.65 1.45
ug/kg fat weight  ug/kgfat % U ug/kgfat % U ug/kgfat % U ug/kgfat % U

PBDEs
BDE-17 0.03i 67 0.13 19 0.45 11 0.88 11
BDE-28 0.63 11 0.66 11 3.64 11 541 11
BDE-47 10.66 11 10.63 11 50.00 11 70.39 11
BDE-49 2.24 11 3.03 11 2.06 11 2.44 12
BDE-66 1.72 11 0.52 11 0.06 67 0.07 172
BDE-71 0.01 200 0.02 101 0.03 67 0.05 41
BDE-77 0.14 18 0.03 67 <0.01 200 0.01 200
BDE-85 0.02i 101 0.04 51 <0.01 200 <0.04 200
BDE-99 15.38 11 3.27 12 <0.16 200 <0.59 200
BDE-100 3.13 11 2.31 11 6.29 11 7.62 11
BDE-119 0.51 11 0.07i 30 0.12i 20 0.19 24
BDE-126 <0.01 200 <0.01 200 <0.01 200 <0.01 200
BDE153 4.27 10 0.35 12 1.12 11 0.65 21
BDE138 0.09 25 <0.01 200 <0.01 200 <0.02 200
BDE 154 5.29 10 0.76 11 2.57 11 2.61 11
BDE-183 2.21 11 0.04 51 0.03 134 <0.06 200
PBBs
PBB-15 <0.01 202 <0.01 202 <0.01 202 <0.01 202
PBB-49 0.02 104 0.07 40 0.01 202 0.02 104
PBB-52 <0.01 202 0.20 30 0.03 72 0.03i 72
PBB-80 <0.01 202 <0.01 202 <0.01 202 <0.01 202
PBB-101 0.03 72 0.06 44 0.03 72 <0.02 202
PBB-153 0.17 31 0.04 58 <0.01 202 <0.03 202
Deca-Br

BDE-209 0.24 0.54 <0.26 <0.95
BB-209 <0.05 <0.05 0.05 <0.15
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Table 9: Concentrations of PCNs

Marine Fish
FERA sample No. 16277 16278 16279 16280 16281 16282 16283 16284 85162 16286
4 - Starry 10 - Black-
Sample Details 3-Smooth  Smooth 5 - Thornback 8- Spotted 9-Cuckoo  Mouthed
1- Spurdog, 2 - Spurdog, Hound, ID: Hound, ID: Ray, ID: 6 - Skate, ID: 7 - Hake, ID:  Ray, ID: Ray, ID: Dodfish, ID:
Id: C356/001 ID: C356/002 (C356/003, C356/004, C356/005, (C356/006, (C356/007, C356/008, C356/009, C356/010,
4.63kg 5.61kg 4.00kg 6.25kg 4.33kg 5.36kg 4.21kg 3.67kg 3.44kg 2.75kg
Fat % 14.58 8.14 0.53 0.8 0.79 0.79 3.02 0.72 0.59 1.01
ng/kg fat weight
PCN 52/60 208.4 594.83 649.34 95.69 43.29 <18.4 255.15 66.43i 23.46 134
PCN 53 22.7 68.61 25.84 42.6 6.91 7.71 3.44 69.39i 9.58 630
PCN 66/67 7.13 41.43 22.25 8.24 20.07 5.22 34.77 16.95 11.79 4.75
PCN 68 5.0 25.12 8.93 3.73 <1.49 <1.42 9.07i 3.78i <2.70 .344
PCN 69 7.25 29.99 <2.75 <3.38 <3.19 <3.04 9.6i <3.31 <5.79 <2.40
PCN 71/72 3.84 11.12 <1.64 <1.61 <0.67 <0.46 5.89i <2.27 1.54 1.42
PCN 73 0.29 1.46 <1.49 2.12 <0.97 1.1 5.83 3.21 <1.76 1.92
PCN 74 <0.05 0.18 <1.04 <0.36 <0.34 <0.33 1.12 0.5 <0.62 0.2&
PCN 75 <0.11 <0.17 <2.15 <2.64 <2.49 <2.38 <0.62 <2.58 524. <1.87
Upper Bnd Sum
ng/kg FAT 254.8 772.9 715.4 160.4 79.4 40.1 325.5 168.4 61.8 211.6
ng/kg WHOLE 37.15 62.91 3.79 1.28 0.63 0.32 9.83 1.21 0.36 2.14

i - indicative value
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Table 9 (cont’d): Concentrations of PCNs

Marine Fish
FERA sample No. 16287 16288 16380 16384 16385 16386 16387 16388 52165 16553
Greater Blue Ling, ID:
Sample Details 11 - Lesser Forkbeard, IDRound Nose C356/17, BLI
Spotted 12 - Black  Torsk, 2 C356/18, Grenadier, Ling, Whole -S0908S 230,Monk fish -
Dogfish, ID: Scabbard Fislwhole fish, S08/226 Whole Fish, fish ID: 24/7/08, Tails x 2 ID:  John Dory,ID:Haddock, ID:
C356/011,  ID: C356/012 ID: C356/013.23/7/08, 46E1ID: C356/15, C356/014,  (106cm,  C356/16,  C356/19,  C356/20
4.55kg 4.82kg 6.08kg 510M, 5.82kg 6.18kg 55009) 2.73kg 0.49kg 1008sS, 0.50kg
Fat % 0.51 2.23 0.44 0.32 0.39 0.66 0.45 0.47 1.59 0.5
ng/kg fat weight
PCN 52/60 183.61 448.6 190.11 40.84 174.79 148.61 216.11 385.7 272.62 37.16
PCN 53 94.21 24.67 10.83 18.79 20.72 7.0 15.2 7.46 12.56 7.612
PCN 66/67 10.27 45.7 24.77 19.43 23.8 15.05 33.9 16.61 47.44 <5.68
PCN 68 10.0 5.79 2.93 2.2 3.8i 4.12 6.94 2.55 12.47 5.81
PCN 69 5.37i 3.65i <4.67 <291 2.49 3.63 5.79 4.54 17.98 6.58
PCN 71/72 <1.57 8.11 6.04 2.84 1.98 4.48 8.31 5.14 17.17 Xx4.6
PCN 73 4.72 0.95 <1.42 2.32 1.58 2.0 1.86i 1.46 7.14 <3.74
PCN 74 <0.52 0.19 <0.50 0.81 <0.71 <0.33 <0.53 <0.50 1.27 <2.06
PCN 75 <3.79 <0.80 <3.64 <2.23 <1.52 <1.26 <1.70 <1.28 022. <5.35
Upper Bnd Sum
ng/kg FAT 314.1 538.5 244.91 92.37 231.39 186.48 290.34 725.2 390.67 98.68
ng/kg WHOLE 1.6 12.01 1.08 0.3 0.9 1.23 1.31 0.59 6.21 0.49

i - indicative value
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Table 9 (cont’d): Concentrations of PCNs

Marine Fish
FERA sample No. 16554 16555 16556 16557 16558 16559 16560 16561 63167 16764

Torsk, Hake,
C356/29 C356/030,

Sample Details S08/226 46E.  S08/226

Horse Spurdog, ID:  Skate, ID: 510m, 46E1, 510m,
Mackerel, ID: Hake, ID:  Herring, ID: Mackerel, ID: Ling, Cod, ID: C356/27 C356/28 23/7/08, P08-23/7/08, P0O8-
C356/21 C356/22 356/23 1008¢ C356/24 C356/25 C356/26 1008S, 1008S, 78060, S08- 78060, S08-
1008S, 0.34kd.008S, 1.24kg 0.21kg 1008S, 1008S, 1008S, 031183 031184
Fat % 2.8 0.77 16.1 25.43 0.39 0.35 6.42 0.56 0.3 2.23
ng/kg fat weight
PCN 52/60 117.75i 862.34 111.26 18.3 145.8 196.75 451.65i .x18 343.3 466.1
PCN 53 3.99i 19.32 14.01 1.39 40.38 30.65 41.1i 5.84 85.3 35.67
PCN 66/67 4.69 118.54 13.24 0.64 20.99 28.93 30.1 16.85 57.13 45.99
PCN 68 1.43 49.96 9.5 0.27 11.14 10.66 10.64 <1.86 8.13 5714
PCN 69 <1.49 59.05 8.32 <0.18 7.16 15.44 9.77 <4.32 6.91 7.11
PCN 71/72 2.59 51.4 7.27 0.24 4.87 11.33 2.64 <3.08 16.47 1218.
PCN 73 <0.84 28.46 2.05 <0.10 <2.88 6.94 1.38 <2.45 2.85 .36 9
PCN 74 <0.47 5.16 0.56 <0.06 <2.79 1.11 0.19 <1.36 <0.77 991
PCN 75 <1.21 <191 <0.30 <0.14 <4.13 <2.14 <0.33 <3.47 561. <0.49
Upper Bnd Sum
ng/kg FAT 134.46 1196.14 166.51 21.32 240.14 303.95 547.8 7357. 582.48 609.4
ng/kg WHOLE 3.7 9.21 26.81 5.42 0.94 1.06 35.17 0.32 1.75 13.59

i - indicative value
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Table 9 (cont’d): Concentrations of PCNs

Marine Fish Shellfish
FERA sample No. 16765 16766 16272 16273 16274 16275 16276
Monkfish
) ) Mussels -
Sample Details nggg?ogfy’ Ci,gggogz, Inverness Mussels -
10088, ' 0.94kg: Mussels - Mussels -  Football ~ Mussels — Inverness
1.18kg S08- P08-78060, Ardmore Blackness F Ground, Stannergate, Nigg Bay,
031185  S08-031186 14/5/08, of F, 18/5/08, 6/6/08, 17/6/08, 21/6/08,
Fat % 0.5 0.28 0.44 0.26 0.3 0.35 0.38
ng/kg fat weight
PCN 52/60 46.58 73.13 765.34i 495.0i 228.39 273.10 146.01
PCN 53 87.51 49.49 494.53i 339.95i 86.65 118.37 50.04
PCN 66/67 17.7 16.3 20.57 55.71 7.89 14.47 <3.05
PCN 68 4.59 5.87 49.90 31.37 8.71 14.55 4.27
PCN 69 <4.50 10.13 43.75 <345 551 9.87 <4.45
PCN 71/72 <3.21 7.2 74.55 44.87 10.44 19.74 4.42
PCN 73 <2.56 <4.05 9.49 30.03 <2.60 6.90 <241
PCN 74 <1.68 <0.78 421 9.33 <1.80 1.71 <1.67
PCN 75 <3.62 <6.16 <2.99 7.55 <3.75 <3.39 <3.48
Upper Bnd Sum
ng/kg FAT 171.98 173.11 1465.33 1048.31 355.74 462.1 219.8
ng/kg WHOLE 0.79 0.48 6.45 2.73 1.07 1.62 0.84

i - indicative value
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Table 9 (cont’d): Concentrations of PCNs

Freshwater Fish

FERA sample No. 16767 16768 16770 16771 16772 16773 16774 16775 76167 16777
Perch, Firth
& Clyde Eel, Kirtle Eel, Lochar Trout,
] Roach, Forth  Canal, Water,  Trout, Kirtle Water, Lochhar W, Trout, R Trout, W of Pike, L
Sample Details & Clyde  C356/034, C356/037, Water, C356/039, C356/040, Eel-R Eden  Eden, Girvan, Achray,

Canal, Port Dundas 26-8-08, 27- C356/038, 27-8-08, 27-08-08, (C356/041, C356/042, C356/043, C356/044,
C356/033, 29.10.08, 8-08, 1.01kg 0.52kg, P0O8-0.48kg, P08-0.87kg, P08-0.26kg, P08-0.24kg, P0S- 0.68kg,  2.26kg, POS-
P08-78060, P08-78060, P08-78060, 78060, SO8- 78060, SO8- 78060, SO8- 78060, SO8- 78060, SO8- P078060, 78060, SO8-
S08-031187 S08-031188 S08-031190 031191 031192 031193 031194 031195 S08-031196 031197

Fat % 2.48 1.16 18.48 4.24 14.83 1.31 16.45 8.39 2.06 6 1.5
ng/kg fat weight

PCN 52/60 2494.68 1553.93 5.02 115.52 7.80 111.78 27.51 987.0 204.76 298.43
PCN 53 174.30 784.03 0.94 39.07 2.41 26.46 2.59 21.31 440.5 67.42
PCN 66/67 101.66 69.36 4.15 9.65 4.26 9.60 7.03 9.36 11.07 4476
PCN 68 204.07 133.00 0.18 8.75 0.29 8.17 0.36 5.28 12.84 7.78
PCN 69 365.74 204.94 2.87 13.61 3.12 12.38 8.93 15.65 519.3 34.18
PCN 71/72 782.49 537.47 1.10 25.30 1.20 19.14 0.99 9.78 32.87 34.97
PCN 73 13.71 4.37 1.45 2.94 1.11 117 1.01 1.13 1.05 5.35
PCN 74 29.77 10.88 0.74 2.27 0.45 0.77 0.20 0.45 0.81 0.87
PCN 75 <0.75 <1.53 <0.08 <0.43 <0.17 <0.90 <0.19 <0.33 920. <0.59

Upper Bnd Sum
ng/kg FAT 4167.17 3299.51 16.53 217.54 20.81 190.37 48.81 .3850 324.21 545.99

ng/kg WHOLE 103.35 38.27 3.05 9.22 3.09 2.49 8.03 21.01 6.68 52 8.
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Table 9 (cont’d): Concentrations of PCNs

Freshwater Fish

FERA sample No. 16778 16779 16808 16939 16940
Trout - White

Sample Details Cant W,

Eel, R Leven, Trout, Clyde, C356/036, Roach,

C356/045, C356/046, 422.63ginc  Forth Roach,

0.32kg, P08- 0.82kg, P08- foil, P08- & Clyde Forth & Clyde

78060, S08- 78060, S08- 79260, S08- Canal, Canal, *Uncertainty

031198 031199 032253 C356/033 (2) C356/033 (3), %
Fat % 13.08 3.19 7.84 3.65 1.45
ng/kg fat weight
PCN 52/60 18.33 233.19 135.5 889.73 1553.92 17
PCN 53 4.37 47.21 18.15 197.76 209.81 67
PCN 66/67 10.05 48.48 12.68 25.6 60.4 14
PCN 68 1 34.43 6.48 61.69 107.89 45
PCN 69 17.72 33.75 6.69 87.08 163.13 72
PCN 71/72 491 39.64 6.96 211.04 398.84 65
PCN 73 4.22 4.90 1.73 4.75 9.07 44
PCN 74 4.05 0.97 0.46 7.33 11.82 147
PCN 75 0.46i <0.68 <0.28 <0.56 <2.24 192
Upper Bnd Sum
ng/kg FAT 65.11 443.25 188.93 1485.54 2517.12
ng/kg WHOLE 8.52 14.14 14.81 54.22 36.5

*Uncertainty for fish and shellfish samples. Unaerty for concentrations at, or approaching, thdl.@ typically ~200%
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Table 10: Concentrations of Phthalateg/kgtissue whole weight)

FERA Sample No.

LIMS No.

Description

ug/kg whole weight

Dimethyl phthalate
Diethyl phthalate
Diisopropyl phthalate
Diallyl phthalate
Diisobutyl phthalate
Di-n-butyl phthalate
Di-n-pentyl phthalate
Di-n-hexyl phthalate
Benzyl butyl phthalate
Dicyclohexyl phthalate
Di-(2-ethylhexyl)
phthalate

Di-n-heptyl phthalate
Di-n-octyl phthalate
Diisononyl phthalate
Diisodecyl phthalate
Di-n-decyl phthalate

i - indicative value

Shellfish

16272

16273

16274

16275

16276

S08-015904 S08-015905 S08-015906 S08-015907 S08-015908

Mussels - FSAMussels FJAS
Blackness F of
F, 18/5/08, Ground, 6/6/0¢&

Ardmore
14/5/08,

0.44

<22
<23
<18
< 66
<28
<81
<24
<22
<53
<84

<118
<221
<57
<1306
<2330
<64

0.26

<18
<22
<15
<58
<39
<33
<11
<15
<37
<48

<65
<120
<27
<682
<1128
<37

Mussels -
Inverness
Football

0.3

<35
<61
<40
<147
<43
<33
<40
<33
<64
<139

<194
<396
<52
<1677
<2839
<89

<(bold) - detected, but below the given level of quanttat

Mussels - FSA
Mussels

Stannergate, Inverness Nigg

17/6/08,
0.35

<17
<25
<21
<97
<31
<77
<25
<22
<52
<80

<80
<163
<60
<1289
<1821
<84

Note: Diisononyl phthalate and diisodecyl phthakate isomeric mixes.
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Mussels -

Bay, 21/6/08,
0.38

<18
<38
<22
<113
<30
<83
<28
<32
<70
<91

<88
<210
<67
<1164
<2303
<82

Marine fish
16277

S08-016128

1 - Spurdog, ID:
C356/001,
4.63kg

14.58

<2
44|
26 i
<12
<6
<5
<10
<10
<19
<1

<21
<52
<11
<292
<542
<29

16278

S08-
016129

2 -
Spurdog,
ID:
C356/002,
5.61kg

8.14

<2
55i
39i
<22
<5
<6
<12
<6
<15
<9

<21
<60
<11
<247
< 388
<19

16279

16280 16281

S08-01613808-016131S08-016132

3 - Smooth

Hound, ID:

C356/003,
4.00kg

0.53

<10
<5
<3
<11
<5
<4
<4
<5
<10
<9

<23
<59
<10
<249
<428
<16

4 - Starry
Smooth 5 -Thornback

Hound, ID:  Ray, ID:
C356/004, (C356/005,
6.25kg 4.33kg

0.8 0.79
<2 <5
<2 <4
<2 <4
<8 <25
<18 <14
<17 <12
<5 <13
<5 <11
<11 <23
<7 <13
<64 <157
<47 <101
<12 <22
< 289 < 655
<324 <1058
<15 <39



Table 10 (cont'd): Concentrations of PhthalategKgtissue whole weight)

FERA Sample No.

LIMS No.

Description

ug/kg whole weight

Dimethyl phthalate
Diethyl phthalate
Diisopropyl phthalate
Diallyl phthalate
Diisobutyl phthalate
Di-n-butyl phthalate
Di-n-pentyl phthalate
Di-n-hexyl phthalate
Benzyl butyl phthalate
Dicyclohexyl phthalate
Di-(2-ethylhexyl) phthalate
Di-n-heptyl phthalate
Di-n-octyl phthalate
Diisononyl phthalate
Diisodecyl phthalate
Di-n-decyl phthalate

i - indicative value

16282 16283 16284 16285 16286 16287 16288 16380 84163 16385

S08-016133 S08-016134 S08-016135 S08-016136 S0B3716S08-016138 S08-016139 S08-019914 S08-019915 S08-019916

Greater
10 - Black- 11 - Lesser Forkbeard, ID: Round Nose
9 - Cuckoo Mouthed Spotted 12 - Black Torsk, 2 whole C356/18, Grenadier,
6 - Skate, ID: 7 - Hake, ID: 8 - Spotted Ray  Ray, ID: Dogfish, ID:  Dogfish, ID: Scabbard Fish, fish, ID: S08/226 Whole Fish,
C356/006, C356/007, ID: C356/008, (C356/009, C356/010, C356/011, ID:C356/012, C356/013, 23/7/08,46E1, ID: C356/15,
5.36k¢ 421k 3.67k¢ 3.44k¢ 2.75k¢ 4.55k¢ 4.82k¢ 6.08Kk¢ 510M, 5.82k¢
0.79 3.02 0.72 0.59 1.01 0.51 2.23 0.44 0.32 0.39
<11 <2 <2 <3 <2 <4 <2 <1 <5 <7
<3 <5 <3 <2 <4 <2 <7 <1 <2 <3
<2 28i <2 <2 <2 <2 <2 <1 <2 <2
<13 <17 <5 <7 <12 <8 <7 <5 <4 <5
<3 40 <4 <7 17 <2 <6 <11 <17 <2
<4 <28 <3 <6 <2 <2 <5 <2 <13 <2
<4 <10 <1 <2 <4 <2 <5 <2 <2 <2
<6 <8 <2 <2 <2 <2 <6 <4 <3 <2
<12 <17 <5 <4 <5 <4 <14 <7 <6 <4
<9 <13 <3 <3 <3 <3 <8 <5 <5 <3
<27 <67 <17 <22 <19 <19 <38 <13 <7 <6
<56 <55 <8 <10 <8 <14 <17 <22 <14 1
<16 <14 <6 <6 <7 <6 <11 <8 <8 <6
<308 < 349 <46 <44 <45 <74 <76 <105 <104 <58
<442 <445 <63 <59 <75 <75 <132 Xx18 <139 <73
<21 <26 <2 <2 <2 <2 <3 <5 <6 <4

<(bold) - detected, but below the given level of quanttat

Note: Diisononyl phthalate and diisodecyl phthakate isomeric mixes
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Table 10 (cont'd): Concentrations of PhthalategKgtissue whole weight)

FERA Sample No.

LIMS No.

Description

ug/kg whole weight

Dimethyl phthalate
Diethyl phthalate
Diisopropyl phthalate
Diallyl phthalate
Diisobutyl phthalate
Di-n-butyl phthalate
Di-n-pentyl phthalate
Di-n-hexyl phthalate
Benzyl butyl phthalate
Dicyclohexyl phthalate
Di-(2-ethylhexyl) phthalate
Di-n-heptyl phthalate
Di-n-octyl phthalate
Diisononyl phthalate
Diisodecyl phthalate
Di-n-decyl phthalate

i - indicative value

16386 16387 16388 16552 16553 16554 16555 16556 57165 16558

S08-019917 S08-019918 S08-019919 S08-026043 S08-026044 S08-026045 S08-026046 S08-026047 S08-026048 S08-026049

Blue Ling, ID:
C356/17, BLI -
Ling, Whole  S0908S 230, Monk fish - Horse
fish ID: 24/7/08, Tails x 2 ID:  John Dory,ID: Haddock, ID: Mackerel, ID:  Hake, ID: Herring, ID:  Mackerel, ID:

C356/014, (106cm, C356/16, C356/19, C356/20 C356/21 C356/22 356/23 1008S, C356/24 Ling, C356/25
6.18kg 5500g) 2.73kg 0.49kg  1008S, 0.50kg1008S, 0.34kg1008S, 1.24kg  0.21kg  1008S, 0.34kg1008S, 1.45kg
0.66 0.45 0.47 1.59 0.5 2.75 0.77 16.1 25.43 0.39

<2 <2 <72 <76 <97 <85 <88 <97 <93 517
<2 <2 <24 <80 <97 <70 <101 <120 <146 K15
<2 <2 <9 <58 <52 <51 <51 <80 <99 <68
<5 <6 <18 <222 <285 <183 <262 <328 <319 <33
<3 <2 <3 < 66 <52 < 66 <55 <105 <107 <96
<17 <2 <7 <56 <46 <54 <52 <91 <73 <75
<2 <2 <2 <58 <58 <69 <80 <119 <138 <72
<5 <4 <3 <58 <53 <70 <79 <117 <143 <765
<10 <4 <7 <128 <96 <172 <181 <220 <253 X15
<7 <5 <3 <294 <219 <233 <165 <302 <270 <163
<15 <20 <8 <250 <252 <378 <226 <355 <374 <292
<28 <21 <19 <327 <667 <616 <504 <640 *35 <653
<9 <7 <6 <96 <100 <142 <102 <209 <133 <87
<152 <135 <104 <1757 <2427 <2592 0229 <4043 <3078 <4233
<251 <188 <105 <3277 <3888 <4088 1531 <6698 <6986 <5740
<8 <11 <7 <94 <127 <157 <130 <207 <281 x14

<(bold) - detected, but below the given level of quanttat

Note: Diisononyl phthalate and diisodecyl phthakate isomeric mixes
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Table 10 (cont'd): Concentrations of PhthalategKgtissue whole weight)

FERA Sample No. 16559 16560 16561 16763 16764 16765 16766
LIMS No. S08-026050 S08-026051 S08-026052 S08-031183 S0B3@31 S08-031185 S08-031186
Torsk, C356/29 Hake, C356/030,
. S08/226 46E1 $08/226 Monkfish,
Description 510m 23/7/08,  46E1,510m Cuckoo Ray, C356/032, 1008S,
Spurdog, ID: Skate, ID: 1.64kg, P08-  23/7/08, P08- C356/031, 1008S, 0.94kg, POS-
Cod, ID: C356/26 C356/27 1008S, C356/28 1008S, 78060, SO8- 78060, S08- 1.18kg S08- 78060, S08-
1008S, 2.46kg 2.19g 1.38kg 031183 031184 031185 031186
ug/kg whole weight 0.35 6.42 0.56 0.3 2.23 0.46 0.28
Dimethyl phthalate <203 <132 <259 <15 <27 <22 <22
Diethyl phthalate <149 <167 <226 <82 <134 <87 <90
Diisopropyl phthalate <70 <87 <111 <8 <8 <6 <6
Diallyl phthalate <331 <419 <509 <51 <43 <31 <41
Diisobutyl phthalate <95 <86 <93 <11 <11 <22 <15
Di-n-butyl phthalate <83 <70 <82 16 <29 <17 16
Di-n-pentyl phthalate <76 <61 <55 <7 <14 <6 <7
Di-n-hexyl phthalate <65 <59 <62 <8 <21 <7 <8
Benzyl butyl phthalate <117 <137 <128 <19 <42 <15 <16
Dicyclohexyl phthalate <166 <361 <216 <12 <30 <14 <12
Di-(2-ethylhexyl) phthalate <214 <455 <432 217 <74 <45 <36
Di-n-heptyl phthalate <530 ND <534 <80 <105 <84 <63
Di-n-octyl phthalate <111 <129 <90 <24 <18 <19 <11
Diisononyl phthalate <3249 <5668 <3068 2409 i <536 <393 < 247
Diisodecyl phthalate <5250 <7465 <4278 <487 <697 <517 <356
Di-n-decyl phthalate <235 <275 <112 <18 <27 <16 <15

i - indicative value

<(bold) - detected, but below the given level of quantitation
ND — not determined

Note: Diisononyl phthalate and diisodecyl phthakate isomeric mixes
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Table 10 (cont'd): Concentrations of PhthalategKgtissue whole weight)

FERA Sample No.

LIMS No.

Description

ug/kg whole weight

Dimethyl phthalate
Diethyl phthalate
Diisopropyl phthalate
Diallyl phthalate
Diisobutyl phthalate
Di-n-butyl phthalate
Di-n-pentyl phthalate
Di-n-hexyl phthalate
Benzyl butyl phthalate
Dicyclohexyl phthalate
Di-(2-ethylhexyl)
phthalate

Di-n-heptyl phthalate
Di-n-octyl phthalate
Diisononyl phthalate
Diisodecyl phthalate
Di-n-decyl phthalate

i - indicative value

Freshwater Fish
16767

S08-031187

Roach, Forth & Clyde
Canal, C356/033,
1.51kg in 2 bags, P08- 78060, S08-
78060, S08-031187 (1)

2.48

<17
<88
<8
<36
<11
<27
<10
<21
<46
<25

<25
<113
<15
< 264
<609
<17

16768

S08-031188 S08-031189

Perch, Firth &
Clyde Canal,
C356/034, Por

Dundas

031188
1.16

<14
<83
<7
<40
<8
<6
<11
<15
<37
<10

<31
<75
<15
< 247
<410
<15

16769

Pike, Firth & Ekel, Kirtle Water

Clyde Canal,
C356/035, Port
29.10.08, P08- Dundas,P08-
78060, S08-

031189
2.8

<38
<57
<35

<184
<36
<33

<27
<33
< 66
<56

< 84
<174
<46
<842
<2240
<80

<(bold) - detected, but below the given level of quantitation

Note: Diisononyl phthalate and diisodecyl phthakate isomeric mixes

1.01kg, PO8-  0.52kg, PO8-
78060, SO8- 78060, SO8-
031190 031191

18.48 4.24
<16 <9
<15 <18
<11 <14
<44 <52
<25 <22
<20 <58
<24 <18
<65 <38
<132 <78
<134 <97
<194 <181
<302 <267
<85 <50
<2951 <1384
<4682 <2915
<245 <91
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16770 16771 16772 16773
S08-031190 S08-031191 S08-031192
C356/037, 26-8- Trout, Kirtle Eel, Lochar  Trout, Lochhar

08, 27-8-08, Water, C356/03¢ Water, C356/03¢W, C356/040, 27-
27-8-08, 0.48kg, 08-08, 0.87kg,

16774

S0BB31 S08-031194

Eel - R Eden,
C356/041,
0.26kg, PO8-

P08-78060, S08-P08-78060, S08- 78060, SO8-

031192
14.83

<30
<55
<45
<165
<47

<36
<40
<94
<181

<245
<561
<136
<2865
<4188
<225

031193
131

<27
<41
<28
<118
<27

<37
<42
<115
<121

<193
<279
<89
A1
221
<119

031194
16.45

<46
<64
<51
<166
<149
<87
<63
<81
<195
<192

<340
<498
<88
<1651
<2742
<125

75167

S08-031195

Trout, R Eden,
C356/042,
0.24kg, PO8-
78060, S08-
031195

8.39

<43
<9
<64
18
<68
<42
& 8
11
4432
k30

X36
440
X9
<2366
<6142
K17



Table 10 (cont'd): Concentrations of PhthalategKgtissue whole weight)

FERA Sample No. 16776 16777 16778 16779 16808 16939 16940
LIMS No. S08-031196  S08-031197 S08-031198 S08-031199 SOBB32S09-002037 S09-002038
Trout, W of

Girvan, Pike, L Achray, Eel, R Leven, Trout, Clyde, Trout - White
Description C356/043, C356/044, C356/045,  C356/046, Cart W,

0.68kg, 2.26kg, PO8-  0.32kg, P08- 0.82kg, PO8-  C356/036,  Roach, Forth Roach, Forth &

P078060, SO8- 78060, S08- 78060, SO8- 78060, S08-  P08-79260, & Clyde Canal, Clyde Canal,

031196 031197 031198 031199 S08-032253 (C356/033 (2) C356/033 (3),
ug/kg whole weight 2.06 1.56 13.08 3.19 7.84 3.65 1.45
Dimethyl phthalate <36 <40 83i <8 <36 <44 <43
Diethyl phthalate <69 <345 <155 <92 <94 <109 <84
Diisopropyl phthalate <50 <11 <13 <9 <62 <76 <57
Diallyl phthalate <176 <45 <41 <37 <195 <261 <200
Diisobutyl phthalate <47 <33 <14 <13 <57 <75 <58
Di-n-butyl phthalate <38 <23 <32 <31 <128 <64 <48
Di-n-pentyl phthalate <62 <14 <13 <14 ND <64 <67
Di-n-hexyl phthalate <61 <19 <25 <24 <77 <69 < 66
Benzyl butyl phthalate <139 <48 <346 <63 <208 <161 <132
Dicyclohexyl phthalate <171 <25 <22 <30 <229 <186 <217
Di-(2-ethylhexyl) phthalate <217 <28 <91 <121 <170 <268 <427
Di-n-heptyl phthalate <233 <95 <86 <105 <548 <595 <365
Di-n-octyl phthalate <88 <17 <21 <15 <174 <115 <94
Diisononyl phthalate <1627 <391 <511 < 368 <2838 <2025 9419
Diisodecyl phthalate <2629 <354 <1042 <944 <5284 <3444 862
Di-n-decyl phthalate <144 <16 <30 <18 <270 <146 <120

i - indicative value

<(bold) - detected, but below the given level of quantitation
ND — not determined

Note: Diisononyl phthalate and diisodecyl phthakate isomeric mixes
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Table 11: Concentrations of PFCs

FERA sample No. 16277 16283 16288 16384 16763 16767 16770 16776 77167 16779
LIMs No. S08-016128 S08-016134  S08-016139  S08-019915  SOB2B3] S08-031187 S08-031190  S08-031196  S08-031197 -0DE9
Greater Torsk, Roach, Eel, Kirtle
Forkbeard, C356/29 Forth & Water,
ID: S08/226 Clyde C356/037, Trout, Pike, L Trout,
12 - Black C356/18, 46E1510m| Canal, 26-8-08, 27-W of Girvan Achray, Clyde,
Scabbard  S08/226 23/7/08, P08- C356/033, 8-08, P08- (C356/043, C356/044, C356/046,
1 - Spurdog|D: 7 -Hake, ID: Fish, ID: 23/7/08, 78060, S08t P08-78060, 78060, SO8- P078060, P08-78060, P08-78060,
Sample Details C356/001 C356/007 (C356/012 46E1,510M 031183 | S08-031187 031190 S08-031196 S08-031197 S08-031199
Marine Fish River Fish
pHg/Kg whole
weight
PFHxA <1 <1 <5 <1 <5 <1 <5 <1 <1 <1
PFHpA <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PFOA <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PFNA <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PFDeA <1 <1 <1 <1 <5 2 1 <1 <1 <1
PFUNA <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PFDoA <1 <1 <1 <1 <1 <1 <5 <1 <1 <1
PFBSH <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PFHxSH <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PFOS 3 <1 <1 <1 <1 8 6 5 2 3
PFOSA <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Key -

PFHXA (perfluorohexanoic acid), PFHpA (perfluorotemoic acid), PFOA (perfluorooctanoic acid) PFN&rffuorononanoic acid), PFDeA (perfluorodecanoicgdFUnA
(perfluoroundecanoic acid), PFDoA (perfluorododetamacid), PFBSH (perfluorobutane sulphonate), PEHXperfluorohexane sulphonate), PFOS (perfluosuet
sulphonate), PFOSA (perfluorooctanesulphonylamide)
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Table 12: Concentrations of polycyclic aromatic togérbons in mussels.

FERA Sample No. 16272 16273 16274 16275 16276
FERA LIMs No. S08-015904 S08-015905 S08-015906 S08-015907 S03R815
Sample Detalils: Mussels - Mussels - Mussels - Mussels - Mussels -
Ardmore Blackness F of  Inverness Stannergate, Inverness Nigg
14/5/08 F, 18/5/08 Football 17/6/08 Bay, 21/6/08
Ground, 6/6/08
ug/kg whole weight %U %U %U %U %U
acenaphthylene 156 33 3.48 24  <0.21 201 <0.26 201 0.72 59
acenaphthene <0.34 201 <0.35 201 <0.35 201 <0.36 201 0.38 185
fluorene <0.39 201 <04 201 <04 201 <0.39 201 <04 201
phenanthrene 086 116 1.21 85 <0.5 201 <0.49 201 258 44
anthracene 1.17 23 2.32 21 0.12 86 0.17 62 1.01 23
fluoranthene 3.37 26 1.63 39 0.58 95 0.52 102 4.99 24
benzolc]fluorene 0.21 35 0.24 33 <0.07 201 <0.04 201 0.29 29
pyrene 3.0l 30 3.01i 31 056 123 0.37 180 4.04i 27
benzo[ghi]fluoranthene 0.97 19 0.61 23 0.19 55 0.14 73 1.00 19
benz (a) anthracene 1.25 17 1.09 17 0.27 27 0.18 37 2.17 16
g]etﬂizc)ogﬁ]e”na(aphtho[z'l' 023 24 <025 201 <0.08 201 004 101 046 18
cyclopenta[c,d]pyrene 0.02 101 0.03 69 0.02 101  <0.01 201 0.04 52
chrysene 1.70i 19 1.38i 21 0.24i 77 0.21i 87  2.23i 18
5-methylchrysene <0.01 201 <0.01 201 <0.01 201 <0.01 201 <0.010 201
benzo[b]fluoranthene 1.98 18 1.56 19 0.44 32 0.33 35 2.85 17
benzo[jJfluoranthene 0.95 17 0.61 17 0.19 20 0.15 22 1.36 17
benzo[K]fluoranthene 1.05 17 0.70 18 0.18 28 0.13 35 1.18 17
benzo[e]pyrene 3.02 17 2.02 18 0.52 29 0.31 36 2.74 17
benzo[a]pyrene 1.07 18 0.95 19 0.20 43 0.13 64 1.69 18
'C”do]'ggf’e[ﬁfs' 135 17 080 19 031 30 022 40 188 16
dibenz[ah]anthracene 0.31 25 0.26 28 <0.08 201 <0.06 201 0.39 22
benzo-[g,h,i]perylene 228 17 155 18 0497 33  0.32f 41 245F 17
anthanthrene <0.1 201 <01 201 <01 201 <01 201 <01 201
dibenzo[a,l]pyrene 0.17 119 <0.1 201 <01 201 <01 201 o011 183
dibenzo[a,e]pyrene 0.14 144 <0.1 201 <0.1 201  <0.1 201 0.7 119
dibenzo[a,i]pyrene 0.14 144 011 183 <0.1 201 <0.1 201 o0.18 112
dibenzo[a,h]pyrene <0.1 201 <0.1 201 <01 201 <01 201 <01 201
coronene 1.03 25 0.88 28 0.31 66 0.4 52 1.35 22

i=indicative due to interference on confirmatorpio
i"=indicative due to reference material just outasfge
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Table 13: Results of reference material analy$rsice Elements

Units: mg/kg
CRM RDX Cr Mn Co Ni Cu Zn As Se Cd Hg Pb
Recovery %9 128 131 118 100 116 122 10% 114 105 107 100
LoD (0.5g)] 0.1 | 0.04| 0.005 0.1 0.1 0.2 0.0 0.2 0.005 0001 )0
DORM
3 Measured 2.5 3.0 0.257 1.7 15}6 50.2 7)09 4.1 31 Q. 0.42 0.4
Fish
protein | Certified 1.89 ~4.6 | none| 1.28 15.4 51.8 6.88 ~33 0.9 0.409395
ERM
278 Measured 0.9 7.7 0.36 0.9 9.6 89.8 7]05 21 36 0. 0.21 1.92
Mussel
tissue | Certified 0.78 7.69 none| nong 9.44 83.1 6.07 1.84 0.B5 0{20.00 7
CRM RIF Ag
Recovery % 100
LoD (0.5 g) 0.01
DOLT-2 Measured 0.4¢
Dogfish liver Certified 0.608
NIST 1566a Measured 1.3
Oyster tissue Certified 1.68
CRM RIL Cr Mn Co Cu Zn As Se Cd Hg
Recovery % 87 91 88 93 113 98 108 109 111
LoD (0.5 qg) 0.1 0.04 0.005 0.1 0.2 0.0B 0.2 0.006.01
BCR 60 Measured | 33 | 1481 | 442| 520 3100 6588 07 213 039
Aquatic plant | certified 26 1759 | 4.00| 51.2 313 8.0( 0.7 220 o034
ERM 278 Measured | 11 | 809 | 035 93| 862  6.67 1.4 035 o0fps
Mussel tissue Certified 0.78 7.69 none 9.45 83.1 6.07 1.84 0.35 0J20
Methyl —Mercury proficiency testing
No. of No. of
FAPAS satisfactory satisfactory
Round 2008 - 0797  participants 2009 - 07115 participants
Canned fish Canned fish
Total Hg 150 63 558 60
Methyl-Hg 136 18 487 14
% Me-Hg 91 87
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Table 13 (cont’'d): Results of reference materialgsis. Phthalates

Average

CSL LIMS sample | Spike h , Analysis | Analysis | Analysis | Analysis | Analysis
omogeneity
number level | L 1 2 3 4 S
etermination
Dimethyl phthalate| 330 320 366 297 326 351 356
Diethyl phthalate | 264 253 292 251 267 278 281
Diisopropy| 263 248 289 275 235 284 275
phthalate
Diallyl phthalate | 250 237 256 264 235 273 274
Diisobutyl 202 283 279 261 262 287 338
phthalate
Di-n-butyl 241 232 243 219 235 246 279
phthalate
Di-n-pentyl 253 272 277 236 238 288 289
phthalate
Di-n-hexyl 276 285 284 270 256 302 298
phthalate
Benzyl butyl 267 278 277 241 239 239 273
phthalate
Dicyclohexyl 256 253 290 281 249 279 285
phthalate
Di-2-ethylnexyl) | 57, 353 265 246 296 295 243
phthalate
Di-n-heptyl 247 268 260 236 229 245 288
phthalate
Di-n-octyl 238 318 222 259 226 265 275
phthalate
Diisononyl 5037 6308 5790 5062 5288 4808 5874
phthalate
Diisodecy| 4987 6050 5166 5208 4881 4720 550
phthalate
Di-n-decyl 270 360 299 278 315 322 256
phthalate
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Table 13 (cont’'d): Results of reference materialgsis. PAHs and PCBs

CRM458
PAHSs in Coconut Oil

Compound Certified  Uncertainty Range Batch

Value(ug/kg)  (ng/kg) (ug/kg) Reference
px6953

Pyrene 9.40 15 79-109 93
Chrysene 4.90 0.4 45-53 4.8
Benzo[K]fluoranthene 1.87
Benzo[a]pyrene 0.93
Indeno[1,2,3-cd]pyrene 1.00
Benzo[ghi]perylene 0.97

i"=indicative due to reference material just outasfge

CRM 350 - PCBs

0.18 1.69-2.05 1.87
0.09 0.84-1.02 0.93
0.07 0.93-1.07 0.96

0.07 0.90-1.04 1.08f

Certified PCB content of CRM350

Results of replicate (batch) analysis

Concentration, pg/kg oll

Analyte | Assigned| Uncertainty Range 18815 18954 18979 19011 1899
PCB 28 225 4 18.5-26.5 18.5 16.4 20.1 18.p 17
PCB 52 62 9 5371 57 71 69 64 65
PCB 101, 164 9 15E-17¢ 16t 16¢€ 17¢ 16¢ 164
PCB 118 14z 2C 122-16z 12¢ 12¢ 13¢ 12¢ 13¢
PCB 138 274 27 247-301 324 328 344 317 32
PCB 153, 317 2C 297-337 32C 32C 33C 31z 31t
PCB 180 73 13 6C-86 62 62 65 6C 63

Italics — uncertified values
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Table 13 (cont’d): Results of reference materialgsis - Dioxins

Certified PCDD/F content of RM534
Concentration, ng/kg powder

Analyte

2,3,7,¢TCDD
1,2,3,7,-PeCDL
1,2,3,4,7,-HxCDD
1,2,3,6,7,-HxCDD
1,2,3,7,8,-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,TCDF
1,2,3,7,-PeCDF
2,3,4,7,-PeCDF
1,2,3,4,7,-HXCDF
1,2,3,6,7,-HXCDF
1,2,3,7,8,9-HXCDF
2,3,46,7,&-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Assigned

0.6t
1.44
0.8C
1.92

0.8C
0.7

1.0to 2.0

0.6t
0.1t
3.1¢
1.7¢
1.5¢
<0.05
1.9C
0.15t0 0.30
0.02 to 0.05

no value

Indicative values (not certified)
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Uncertainty

0.1z
0.3C
0.1¢
0.3¢
0.1¢

0.1z
0.1¢
0.6¢
0.3t
0.31

0.3¢

Acceptable Range  Meased
Value
18966
0.52-0.7¢ 0.€1
1.14-1.74 1.4z
0.64- 0.9¢ 0.71
1.53-2.31 1.8¢
0.64- 0.9¢ 0.74
0.43
1.02
0.52-0.7¢ 0.5¢
0.00- 0.3C 0.0¢
2.52-3.8C 3.0¢
1.40-2.1C 1.6¢
1.24-1.8¢ 1.62
0.05
1.52-2.2¢ 2.11
0.16
0.02
0.03



Table 14: Summary of contaminant concentrationp€upound whole weight basis)

Principal contaminants: Summary oftoncentrations

PCDD/F &
PCDD/F PCB PCB PBDD/F Z ICES-
Marine Fish WHO-TEQ WHO-TEQ WHO-TEQ TEQ >~ PCNs 6PCBs
ng/kg Hg/kg
Min 0.01 0.01 0.02 0.01 0.30 0.08
Median 0.05 0.04 0.10 0.01 1.30 0.45
Mean 0.10 0.24 0.34 0.01 7.64 4.43
Max 0.78 1.88 2.19 0.04 63 44
2 PBDEs Deca-BDE As Cd Hg Pb
na/kg na/kg mg/kg mg/kg mg/kg mg/kg
Min 0.02 0.01 0.48 <0.003 0.03 <0.005
Median 0.08 0.01 9.08 0.004 0.22 0.005
Mean 0.74 0.02 13.60 0.009 0.25 0.005
Max 7.78 0.09 79.18 0.059 0.75 0.009
PCDD/F &
PCDD/F PCB PCB PBDD/F Z ICES-
Freshwater Fish WHO-TEQ WHO-TEQ WHO-TEQ TEQ > PCNs 6PCBs
ng/kg ng/kg
Min 0.01 0.06 0.07 0.01 2.49 1.58
Median 0.15 0.54 0.77 0.02 9.22 7.45
Mean 0.20 0.92 1.12 0.03 22.1 14.70
Max 0.59 3.2 3.5 0.06 103 51
Z PBDEs Deca-BDE As Cd Hg Pb
na/kg ng/’kg mg/kg mg/kg mg/kg mg/kg
Min 0.94 0.01 <0.04 <0.003 0.03 <0.005
Median 2.79 0.04 0.08 0.003 0.07 0.010
Mean 8.78 0.05 0.18 0.009 0.10 0.016
Max 57 0.15 1.25 0.039 0.45 0.084
PCDD/F &
PCDD/F PCB PCB PBDD/F
Shellfish WHO-TEQ WHO-TEQ WHO-TEQ TEQ 2 PCNs B(a)Pyrene
ng/kg no/kg
Min 0.03 0.02 0.06 0.01 0.84 0.13
Median 0.09 0.06 0.17 0.01 1.62 0.95
Mean 0.08 0.06 0.14 0.013 2.54 0.81
Max 0.12 0.12 0.24 0.02 6.45 1.69
Z PBDEs Deca-BDE As Cd Hg Pb
no/kg Hg/kg mg/kg mg/kg mg/kg mg/kg
Min 0.12 0.06 1.08 0.10 0.03 0.24
Median 0.27 0.12 1.19 0.12 0.03 0.45
Mean 0.48 0.26 1.78 0.13 0.03 0.63
Max 0.97 0.76 3.53 0.22 0.05 1.55
PCDD/F &
Regulated PCDD/F PCB
Maximum Limits WHO-TEQ WHO-TEQ B(a)Pyrene Cd Hg Pb
Fish 4.0ng/kg 8.0ng/kg - 0.05mg/kg 0.5mg/kg 0.3mg/kg
Shellfish (mussels) - - 10 pg/kg 1.C mg/kg - 1.E mg/kg
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Table 15:Ranking of full set of samples by occuceetevels of Organic contaminants.
(Darker shades indicate higher rank/concentrations)

Mussels - Inverness FC 39
Mussels- Inverness Nigg Bay 36
SHELLFISH Mussels - Blackness 29
(mussels) Mussels-Stannergate, 27
Mussels- Ardmore 21
Lesser Spotted Dodfish, 49
Haddock 52
Monkfish, 53
Greater Forkbeard, 51
Monk fish 50
Ling 44
Cod 48
Round Nose Grenadier, 46
Blue Ling, 42
Skate, 47
Torsk 41
Cuckoo Ray, 45
Ling, 43
MARINE Black-Mouthed Dodfish, 32
Cuckoo Ray 40
FISH Torsk, 37
Smooth Hound, 31
Spotted Ray, 35
Starry Smooth Hound, 33
Skate, 38
Thornback Ray, 34
Horse Mackerel, 28
Hake 26
John Dory, 23
Hake, 24

Hake 22

Trout, Lochhar W 30
Trout, Water of Girvan, 25

FRESHWATER

FISH
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Investigation into the Levels of Environmental Contaminants

INVESTIGATION INTO THE LEVELS OF ENVIRONMENTAL
CONTAMINANTS IN SCOTTISH MARINE AND FRESHWATER FINFISH AND
SHELLFISH. CONTRACT (S14041) FOR THE FOOD STANDARIAGENCY
SCOTLAND. PHASE | - RISK RANKING AND SAMPLE COLLETION

Craig D. Robinson

Marine Scotland - Science!, Marine Laboratory,
375 Victoria Road, Aberdeen, AB11 9DB

INTRODUCTION
Background

This report is for the Food Standards Agency Sadtig&SAS), in partial fulfilment of Phase

| of contract S14041. This contract (FRS Proje85& was awarded to Fisheries Research
Services (FRS, now part of Marine Scotl§nir an investigation into the concentrations of
contaminants in Scottish marine and freshwater &istl shellfish. Phase | of the project
comprised a risk ranking exercise to identify ptsdrsampling locations and species, and the
collection of samples for chemical contaminant deteations by the Food and Environment
Research Agency (FERA, formerly the Central Sciebakoratory) during Phase Il. The
risk ranking exercise was applied to both freshwatel marine fin and shell fisheries that
may be at highest risk of contaminant exposure,tandentify existing or potential fisheries
in those areas (including deep sea and other lwrg-br high-trophic level species). After
presenting the results of the risk ranking exerarsg reaching agreement with FSAS, Marine
Scotland/FRS were to supply the agreed sample€RAHor analysis, thereby completing
Phase | of the contract. The potential range aiftaminants to be studied included
chlorinated and brominated dioxins and furans (PCIIDFs & PBDD/PBDFs), chlorinated
and brominated biphenyls (CBs & BBs), perfluorimatechemicals (PFCs, e.g.
perfluorooctanoic acid (PFOA), perfluorooctane bolpate (PFOS) and perfluorononanoic
acid (PFNA)), polybrominated diphenyl ethers (PBRhthalates, and trace elements. The
actual list of contaminants and the numbers of $asnfp be analysed for each in Phase Il
was separately negotiated between FSAS and FERA.

Marine and river sediments are recognised sinksafeange of environmental pollutants.
Fish and species that live in the sediment orrfit@rticles from the water, used for human
food, are susceptible to bio-accumulation of thesltutants. Consequently, marine fish and
shellfish have been shown to make a significantrdmrtion to human exposure of some
contaminants including dioxins, dioxin-like contavants (e.g. Doughertet al, 2000;
Domingo and Bocio, 2007; Usydes al, 2009), brominated flame retardants (Miyadteal,
2008) and metals such as Cd, Pb and Hg, partigutaethyl-Hg (e.g. Chert al, 2008;
Usydus et al, 2009). There have been a number of reports efaedd contaminant
concentrations in freshwater species includingtinmach, pike, carp and perch (e.g. Giesy
al., 1994; Brauneet al, 1999; Kosatsket al, 2000; Schmitet al, 2005; Hincket al, 2006).
Within the UK however, it is unclear as to whatesttthese potential foods contribute to
human exposure to persistent organic pollutantP@Cdue to a lack of current knowledge
on contaminant concentrations for the various ggeand the extent to which these species

'As of 1% April 2009 Fisheries Research Services (FRS) became part of Marine Scotland, a
Directorate within the Scottish Government DG Environment

1




Investigation into the Levels of Environmental Contaminants

are consumed by anglers and other members of théicpu To help to reduce that
uncertainty, the Food Standards Agency UK (FSA) migsioned a report to

identify where unmanaged freshwater fisheries neapdxurring at locations in the UK with
relatively high pollutant pressure (ADAS, 2007). hal report used a Geographical
Information Systems (GIS)-based approach to estinmgiuts of pollutants from roads, urban
areas, agriculture and consented discharges tonldikd waterways and relate that to known
species distribution patterns. From this, a nundfesites were identified from which to
collect fish samples for contaminant analysis ideorto address the concerns of the FSA.
However, the earlier report did not identify a nwnlof Scottish locations that were
anecdotally believed by the FSAS to be under highufant pressure and therefore FSAS
commissioned the current work. The aim of thisjgmbwas not to duplicate the existing
FSA-funded work (ADAS, 2007), but to build uponbly using environmental monitoring
data held by the Scottish Environment Protectioe#ay (SEPA) that was not available to
the authors of the earlier report. SEPA were i&greed on the project board for this contract
and agreed to make such data available for thiystDue to a paucity of recent information
on contaminant concentrations in some marine fishshellfish species, the FSAS research
call included a requirement for a risk ranking of such species and the collection of
recommended species for contaminant analysis. FBABated that they expected to
analyse approximately 100 samples, of which theyisaged approximately 20% being
marine fish and 5% shellfish.

Regulatory Environment

In order to protect consumers, the European Conmwnisstroduced and amended Regulation
(EC) 466/2001 to specify Maximum Permitted Concaiins (MPCs) of environmental
contaminants in food (EC, 2001, 2002, 2005a, 2Q06afurthermore, a research
recommendation (EC, 2005b) required that the cdamagons of a further 15 PAH
compounds are determined, in addition to besipgfene (BR]P). These regulations have
since been replaced by Regulation EC/1886/2006 ¢@B06b) and updated by regulation
EC/629/2008 (EC, 2008). Table 1 summarises theimar permitted concentrations of
lead, cadmium, mercury, BJP, chlorinated dioxins, chlorinated furans and xdidike
chlorinated biphenyls (CBs), with respect to thikedportions of fish and shellfish.

The Water Framework Directive (2000/60/EC; WFDjhis main driver for the regulation of
the environmental quality of groundwaters, inlatndnsitional, and coastal waters. Under the
WFD, SEPA have responsibility for establishing, mmmng and improving the
environmental status of the Scotland River Basistiidit. They also act as the lead agency
for the Solway-Tweed River Basin District (in pastship with the Environment Agency of
England and Wales). Environmental status is degr@ndpon several factors, including the
quality of components of the faunal and floral commities, contaminant concentrations,
abstraction and flow regulation, changes to mompdwl the presence of alien species. Over
2300 water bodies are defined within the Scotlawer basin district, including >20,000 km
of rivers and 309 lochs (SEPA, 2007a); there afevadter bodies in the Solway-Tweed river
basin district, including 21 lochs/lakes (SEPA, 80 Since this project started, SEPA have
published the environmental status classificatidntheese water bodies (SEPA, 2008b,
2008c).

The OSPAR Convention on the Protection of the N&ast Atlantic www.ospar.ory and
the European Marine Strategy Framework DirectivBe0856/EC; MSFD) are the main
drivers for the regulation and assessment of tladitgof the marine environment. The UK

2



Investigation into the Levels of Environmental Contaminants
Marine Monitoring and Assessment Strategy (UKMMAXfra, 2007) coordinates the UK’s
monitoring activities in support of these and themetent Monitoring Authority for
offshore Scottish waters is FRS (Marine Scotlamtesif' April 2009). Major activities
under UKMMAS are to produce a UK State of the Seasrt in 2010 that will feed into the
OSPAR 2010 Quality Status Reports and the initsgleasment required by 2012 under the
MSFD. Unlike the WFD, the MSFD and OSPAR both iegdata on contaminant

concentrations in biota (including fish and shshjito be included as part of the assessments
of environmental status.

From the above, it can be seen that data from @mviental monitoring programs may be
useful in helping to identify locations where hastesl fish and shellfish may contain the
highest concentrations of contaminants, and thssstam targeting chemical food safety
monitoring. In turn, data from food safety monigy can be used to inform upon the quality
of aquatic environments.

MARINE FISH AND SHELLFISH

The FSAS research call indicated a requiremenhéeov contaminant data to be obtained for
species including:

“Fin fish and shellfish from marine and fresh water habitats in Scotland where there is a high
risk of heavy metal or organic contamination as a result of industrial activities, discharges of
sewage or geographical location.”
and

“Species of deep sea fish caught from Scottish fishing grounds, which due to their longevity,
predatory diet and exposure to historical marine pollution may have bioaccumulated
environmental contaminants. These species should not have been included in previous FSA
surveys.”

In addition to these requirements, FSAS indicatetha project start-up meeting that the
study should also consider species, other tharethosn the deep sea, that may have higher
body burdens of POPs due to their longevity, oigsti and/or high trophic level, and for
which little contaminant data were currently avialéato them.

Marine Fish

The competent monitoring authorities for monitoriegvironmental concentrations of
contaminants in Scottish marine habitats are MaBoetland and the Scottish Environment
Protection Agency (SEPA). Such monitoring is utalen in order to meet UK obligations
under EC Directives (e.g. the Shellfish Growing @/atDirective, the Water Framework
Directive) and international agreements such aOiBBAR Convention for the Protection of
the Marine Environment of the North-East Atlant@SPAR). Data from these monitoring
programmes can highlight areas of the marine enment where contaminant
concentrations are higher than the expected baskdrdor example due to anthropogenic
inputs. The OSPAR Quality Status Report (OSPARJ020QSR2000) indicated that the
major source of contaminants to the marine enviemms discharge from land-based
sources, with the highest contaminant concentratioeing found close to industrialised
estuaries and river mouths, with lower concentretioffshore. Of relevance to this study
was the recognition that in Scotland the areas tighest contaminant concentrations were
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Investigation into the Levels of Environmental Contaminants
the firths and estuaries of the Clyde, Forth ang Tidowever, as the fish species included in
the QSR2000 surveys (dab, plaice, lemon sole) ateoh high trophic level or great
longevity, these data do not negate the requiremktite current study to examine species
from outwith such estuaries and that are predatndylong-lived.

A further potential source of contaminants is thféshore oil and gas industry. The
biological effects of contaminants on marine pealagtosystems (BECPELAG) associated
with the offshore industry were intensively studieg Hylland et al. (2006). The findings
indicated that concentrations of Cd, Hg, Pb and @Bsaged mussels deployed along a
transect were not related to distance from théetdlf and were 10- to 100-times lower than

the maximums stipulated in the EC food safety Ra&tguts discussed above (except Cd, for
which concentrations were 0.49 -1.09 mg/kg and MieC is 1.0 mg/kg). Similarly,
concentrations of Cd, Hg, Pb in caged or feral figlre also 10- to 100-times lower than
these limits, and unrelated to distance from théeld. In mussels, concentrations of PAHsS
(particularly of the lighter naphthalenes) cage&@ m from the oil platform were elevated
compared to those stationed km from the platform. However, the highest concagion of
B[a]P in mussels was <0463/kg (compared to the limit in 208/2005/EC ofi@/kg in fish
and 10ug/kg in bivalves) and the concentrations of the entmxic, heavier, PAHs were
higher in mussels caged in inshore waters of then&@e Bight than close to the oil platform.
Recently, Hyllandet al. (2008) confirmed that concentrations of organiataminants in
mussels and cod caged near oil fields were “low gamed to levels found in many coastal
areas”, and that contaminants from the studietiedds “did not cause serious environmental
impacts, even though components were detected ssetaiand some biological responses
were observed”. Finally, Webstat al. (2003) and Russelet al. (2005, 2008) have
demonstrated that PAH concentrations in offshokinsents within the UK sector of the
North Sea are low in relation to OSPAR BACs andrsi@are sediment concentrations. It
appears unlikely, therefore, that the offshoreimilustry poses a significant health risk to
humans through consumption of fish and fishery potsl and that fish specifically sourced
from such areas are of low priority for this prdjec

For the purpose of this report "deep sea” fish |seare those found below 400 m water
depth. In UK waters, this includes an area of tloetiNEast Atlantic to the west of Scotland
and around Rockall. Fish of the deep sea incluatbyipelagic and bathydemersal species
from the continental slope, demersal species ofstief edge, and some species which can
additionally be found in shallower waters such s Morth Sea. From the human dietary
point of view, potential deep sea species for shigly include blue lingMolva dypterygia)
blue whiting Micromesistius poutasspuhalibut Hippoglossus hippoglossysireenland
halibut Reinhardtius hippoglossoidesimonk/anglerfish L(ophius piscatorius orange
roughy Hoplostethus atlanticusjoundnose grenadie€¢ryphaenoides rupestrisand black
scabbard fish Aphanopus carbo) Additionally, cod Gadus morhupg hake Merluccius
merlucciug, horse mackerelTfachurus trachurus mackerel $comber scombrjsAtlantic
salmon Salmo sala), torsk Brosme brosmesharks/dogfish, and rays/skates are examples
of marine fish which have a high trophic level, amchave oily flesh, and/or are relatively
long lived, and thus come under the expanded refiotving the start-up meeting.

These species are of commercial interest to Scottish fisheries, either as target species (e.qg.
monk/angler fish, cod, blue whiting) or as bycatch from other fisheries. Landings by Scottish
vessels of selected fish are listed in Table 2, according to their catch location (ICES sea
areas IVa (Northern North Sea), IVb (Central North Sea), Vla (West Scotland) and Vib
(Rockall); see Figure 1).
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Existing data on contaminants in marine fish

In 2004, the FSA conducted an extensive survey of contaminants (including chlorinated and
brominated dioxins and biphenyls, and arsenic) in over 20 fish species available to the
British consumer (FSA, 2005, 2006a,b,c,d). Previous surveys of food species have obtained
data on Hg (FSA, 2003) and trace metals in fish (MAFF, 1998). The species and analytes
included in these surveys are summarised in Table 3.

Marine Scotland holds data on contaminants (trace elements, CBs) from deep sea fish
surveys (1998-2001), and historic data (up to 1999) on trace metals in commercial fish
species landed in Scotland. More recent Marine Scotland trace element, CB, and PAH data
for marine fish is mostly limited to plaice (Pleuronectes platessa), dab (Limanda limanda)
and lemon sole (Microstomus kitt), as these are the species used in routine environmental
monitoring programmes. However, these species are of relatively low trophic level (<3.5)
and these data have not been examined in this project. A research project is in progress at
Marine Scotland to determine PAH, CB, and PBDE concentrations in deep sea fish species,
but these data were not available at the time this study was being undertaken. The available
data are not necessarily from muscle tissue (e.g. the CB and PAH data are for liver tissue),
or may not cover the complete suite of compounds now required for food safety testing.
Data published by Marine Scotland/FRS includes Brown and Balls (1997), Cronin et al.
(1998), and Mormede and Davies (2001a,b,c; 2003). As examples, the mean
concentrations of Hg in monk/anglerfish flesh from Scottish waters (1980-2001) are shown in
Figure 2, and CB concentrations in roundnose grenadier (1998-2001) in Figure 3.

Mean concentrations of As, Cd, Hg, and Pb in fish flesh and of CBs in fish liver held on
Marine Scotland databases are shown in Table 4, along with the percentage of samples for
each species exceeding the maximum permitted concentrations (MPCs) under Regulation
466/2001/EC (as amended). Only for Hg in halibut and Cd in argentines did the mean
contaminant concentration for the species exceed the MPC (as detailed in Table 1). One of
only four lesser argentines had a Cd concentration that exceeded the MPC, and this pushed
the average concentration over the MPC. For individual fish, Cd values infrequently (<5%)
exceeded the MPC (see Table 1) in monk/anglerfish, black scabbard fish, blue whiting, hake,
and roundnose grenadier. Hg exceeded the MPC regularly in individual sharks (43%), ling
(28%) and dogfish (14%); whilst it infrequently (<5%) exceeded the MPC in
monk/anglerfish, blue ling, blue whiting, hake, horse mackerel, mackerel, skate and torsk.
The Pb MPC (Table 1) was regularly exceeded in individual blue whiting (36%) and dogfish
(25%), occasionally exceeded in orange roughy (9%), and infrequently exceeded in black
scabbard fish (4%).

Species selection criteria for marine fish

Marine species to be considered for the rankingase were initially chosen based upon
habitat (with preference given to deep sea speeis) if they did not meet both of the other
criteria), trophic levelX3.9), and potential longevity>80 years). Maximum recorded age
and trophic level (based upon stomach contentsk vedtained from Froese and Pauly
(2007). Eighteen species were taken forward &k ranking (black scabbard fish, blue ling,
blue whiting, dogfish spp., greater and lesser rdiges, greater forkbeard, Greenland
halibut, hake, halibut, horse mackerel, ling, manklerfish, orange roughy, roundnose
grenadier, shark spp., rays/skates, torsk and trlemd seven risk factors identified
(potential longevity, trophic level, landings bydaitsh vessels, Marine Scotland data on CB
concentrations, and the percentage of sampleiiM#rine Scotland database that exceeded
the EC MPC for Cd, Hg, or Pb). The fish speciesawiben ranked (1, 2, 3 n).for each risk
factor (i.e. by order of greatest potential longgunighest trophic level, greatest frequency of
exceeding the MPC, and highest CB concentratiang, fanally according to the number of
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the risk factors for which they ranked higher (lighest rank) than the median rank (Table
5).

Marine fish recommended for sampling

Following the risk ranking of the marine species (Table 5), further consideration was given
as to whether or not certain species should be included in the study. FSAS already hold
recent contaminant data (FSA, 2006 a,b) for hake, halibut, Greenland halibut, mackerel,
dogfish and shark, and as there were no Scottish landings of orange roughy and argentines,
it was recommended that these species were not sampled, even though they may have
ranked highly in terms of the risk assessment. As blue whiting is not eaten fresh, but is
processed into fishmeal and oll, this species was not recommended for inclusion in the

contaminant study. Nine remaining species (blue ling, monk/anglerfish, black scabbard fish,
ling, roundnose grenadier, rays/skate, torsk, horse mackerel, and greater forkbeard) were
recommended for contaminant analysis. Where possible, species should be sourced from
two sea areas, although this may not always be possible. The following species descriptions
and information were obtained from Froese and Pauly (2007).

» Blue ling (Molva dypterygia) - this is a demersal species that inhabits depths from
150 to 1000 m. It has a high trophic level (4.13), and although it has a short
maximum life-span (<20 years), historic Marine Scotland data indicates that it can
have relatively high organic contaminant concentrations (e.g. CBs) compared to the
other species.

* Monk/Anglerfish (Lophius piscatorius) — this is a bathydemersal species that inhabits
depths to 1000 m, it has a high trophic level (4.55) and a maximum life-span that
does not exceed 25 years.

» Black scabbard fish (Aphanopus carbo) - this is a benthopelagic species that inhabits
depths from 200 to 1700 m; it has a high trophic level (4.48) and a long maximum
life-span (>30 years).

e Ling (Molva molva) — this is a demersal species that inhabits depths from 100 to
1000 m; it has a high trophic level (4.25) and a maximum life-span that does not
exceed 25 years. Historic Marine Scotland data indicates that it can accumulate
relatively high Hg concentrations compared to other species.

* Roundnose grenadier (Coryphaenoides rupestris) - this is a bathypelagic species
that inhabits depths from 180 to 2600 m; it has a relatively low trophic level (3.54),
but a long maximum life-span of >50 years. Whilst no recent FSA data is available,
historic Marine Scotland data indicates that it may accumulate relatively high organic
contaminant concentrations (e.g. CBs in liver) compared to the other species.

 Rays / skate. Landings information is not available for separate species of skates
and rays. Species landed and consumed include common skate, Norwegian (or
black) skate, thornback ray (roker), spotted ray, starry ray, cuckoo ray and undulate
ray. Information presented here is for common skate; potential longevity and trophic
level for other species are shown in Table 2.

» Skate (Dipturus batis) - this is a demersal species that inhabits depths from 100 to
1000 m; it has a moderate trophic level (3.96) and a long maximum life-span (>50
years).
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» Torsk (Brosme brosme) - this is a demersal species that inhabits depths to 1000 m; it
has a moderate trophic level (4.01) but a short maximum life-span (<20 years).

» Horse mackerel (Trachurus trachurus) — this is a pelagic species that inhabits depths
to 1050 m; it has a moderate trophic level (3.84), and a long potential maximum life-
span (<40 years).

» Greater forkbeard (Phycis blennoides) - this is a benthopelagic species that inhabits
depths to 1050 m. Although it has a relatively low trophic level (3.66) and a short
maximum life-span (<20 years), this fish has been included because it is a “deep
sea” species for which FSAS do not hold data.

Sample Collection

Marine Scotland collected samples of several of the selected species from two research
cruises to the continental shelf edge area (cruise 1307S, September 2007, Fig. 4a and
cruise 09/08, July 2008, Fig 4b) and from one cruise to each of the West of Scotland (cruise
0308S, February 2008; Fig. 4c) and the North Sea (cruise 1008S, August 2008; Fig. 4d).

An excess of material was obtained from these cruises and samples were recommended to
FSAS for analysis such that they included all of the required species, and included fish from
different geographical locations. Where fish were of disparate sizes, larger fish were
selected for analysis, as these would be older and would have had longer to accumulate
contaminants. Specimens of a number of species of skate / rays were collected, landings
data for skate/ray and the trophic level and maximum recorded age for different species are
indicated in Table 2. These species may collectively be marketed as “skate”. On the basis
of their trophic level and the size of fish caught, the recommended ray species for analysis
were skate (trophic level = 3.96, size = ~1.4 kg), cuckoo ray (trophic level = 3.63, size ~1.3
kg) and thornback ray (also known as roker; trophic level = 4.15, size < 1kg).

Following agreement with FSAS, 23 different species of marine fish were dispatched to
FERA for analysis: black scabbard, black-mouthed dogfish, blue ling, cod, cuckoo ray,
greater forkbeard, haddock, hake, herring, horse mackerel, John Dory, lesser spotted
dogfish, ling, mackerel, monk/anglerfish, roundnose grenadier, skate, smoothhound, spotted
ray, spurdog, starry smoothhound, thornback ray (or roker), and torsk. Some of these
species were not included in the original risk ranking, but were available from the research
cruises. They were dispatched to FERA for analysis with the agreement of FSAS as they
are either high trophic level (John Dory, cod), and/or have high landings (haddock, herring,
cod) and/or are oily fish (herring). Other species (e.g. hake, mackerel and dogfish) were
dispatched for analysis, although they were not recommended above, because of the
additional collection location information that would derive from the current study compared
to earlier work. The locations the samples were collected are shown in Table 6.

Marine Shellfish

In the tender documents and at project meetings, the FSAS indicated that they wanted
approximately 5 shellfish samples to be obtained for contaminant analysis and that these
should be mussels from uncontrolled fisheries. That is, they should be from areas where
contaminant concentrations were likely to be relatively high and that are not designated as
shellfisheries under the EC Shellfish Waters Directive (2006/113/EEC). Selection of sample
collection sites was based upon known environmental contaminant distributions (PAHs, CBs,
OCPs and trace metals) as these were likely to be the areas also contaminated with the
additional substances included in this study; additionally, the individual PAHs and CBs
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required to be determined for environmental monitoring are not the same as those required
under EC/1886/2006.

Existing data for marine shellfish

With respect to environmental contaminants, the QSR2000 (OSPAR, 2000), notes that “In
general, blue mussel data show elevated concentrations in the vicinity of industrial and
densely populated areas”. Within Scotland, data in the QSR indicated that the estuaries of
the Forth, Clyde, and Tay tended to be the areas with highest contaminant concentrations.
Compared to background, mussels from the Forth had elevated Cd concentrations, whilst
the water had elevated Pb and Cu concentrations, and CB and Hg concentrations were
elevated in the sediments. Water concentrations of Cu were elevated in the Clyde, as were
concentrations of CBs and DDTs in sediment. In the Tay, mussels were found to have
elevated Cd concentrations and Cu concentrations were elevated in the water.

SEPA kindly made available to this study recentO@0data on contaminants in mussels.
These data were collated by site, and data fromguolaed Shellfish Waters were
disregarded, as described above. Remaining data fnan SEPA’'s CSEMP and Mussel
Watch monitoring schemes, and some investigativdiest. Following initial site ranking
according to the organic contaminants data (on yaveight basis), some sites ranked
unexpectedly highly (e.g. Ronas Voe and Ura Firttsbetland for OCPs), due to a relatively
high lipid content compared to mussels from othecations (as they are lipophilic,
concentrations of organic contaminants are higblyetated to the lipid content). In order to
remove any effects due to spatio-temporal variation mussel lipid content, the organic
contaminants data were normalised to lipid contemen though food safety regulations are
based upon wet weight concentrations.

For each contaminant or group (PAH, OCP, CB, Cd, Hg, Pb and As), the sites were ranked
by contaminant concentration and sites above the 95" percentile were highlighted (Table 7).
Combined rankings were produced for “trace metals” (based upon the summed site rankings
for Cd, Hg, Pb and As) and for “organics” (based upon the summed site rankings for PAHSs,
OCPs and CBs).

As expected, the SEPA data for mussels showed the Firth of Forth and the Firth of Clyde to
be the areas with the greatest contamination issues, with the Clyde apparently more affected
by organic contaminants and the Forth more so by metals. However, other areas ranked
highly for particular contaminants, e.g. Longman Point (Inverness) for OCPs, Stannergate
(Dundee) and Nigg Bay (Cromarty) for OCPs and CBs, Arbroath ranked highly for Hg and
As, and Loch Etive (Highland) for Cd and Pb.

Recommended marine shellfish sampling sites

It was recommended that the sampling strategy for mussels include areas close to
industrialised centres, where mussels were expected and known to have relatively high
concentrations of some of the contaminants to be include in the current study (whilst data on
other contaminants is not available), and other areas further away from the industrialised
centres because of the wide geographical extent of data indicating metal concentrations
greater than those permitted under EC food safety Directives. As a result, a shortlist of 7
sites was recommended for sample collection; however, FSAS decided that only the five
highest ranked sites should be sampled. The seven recommended sites are listed and
described below, and the five sites sampled following agreement with FSAS indicated:
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Ardmore (approx. NGR NS320780). This is on the north bank of the Clyde, opposite Port
Glasgow; ranked highly for OCPs (5/53), CBs (5/55), PAH (7/32) and Pb (8/87), which
exceeded the MPC.

Alternative site: Port Gasgow (approx NGR NS330740); ranked #2 for PAH
concentrations, and #5 for Pb; CB and OCP data were not available. In the
industrialised area of Inverclyde and likely to be more highly contaminated
with CBs and OCPs than sites further out along the Firth such as Lunderston
Bay (top 10 ranked for each organic contaminant, but 73/78 for metals). The
site maybe less accessible and less aesthetically pleasing than Ardmore or
Lunderston Bay though.

Blackness (approx NGR NT050800). On the south bank of the Forth, between
Grangemouth and the Forth bridges. This site ranked 4™ overall for metals (in the top 10 for
Hg, Pb and As), and also ranked highly for CBs (6/55) and OCPs (8/53).

Alternative site: Port Edgar (approx NGR NT120780); on the south bank of
the Forth, almost under the road bridge. Ranked #1 for metals, and highly for
PAHs (9/32) and CBs (10/55); OCP data were not available. Site (next to a
harbour/marina) is less aesthetically appealing and therefore it maybe less
likely for mussels to be consumed from here.

Stannergate (approx NGR NO430300). On the north bank of the Firth of Tay, between
Dundee and Broughty Ferry. Ranked #1 for CBs and OCPs, and 19/32 for PAH; also highly
ranked generally for metals (9/87), although Hg was the highest ranked at 14/87; Cd and Pb
concentrations exceeded the MPC.

Longman Point (approx NGR NH670470). On the outskirts of Inverness, close to the
former Longman landfill site. The site ranked highly for OCPs (2/53) and CBs (9/55), and at
11/87 for Hg; Pb concentrations exceeded the MPC.

Nigg Bay (approx NGR NH790720). On the Cromarty Firth, close to the Nigg Bay oll
terminal and fabrication yard. Ranked highly for OCPs (3/53) and CBs (2/55); Pb
concentrations exceeded the MPC.

Seamill, Ayrshire (approx NGR NS210440). This site is included as it is on the outer
section of the Firth of Clyde, and thus at a distance from the most contaminated areas of the
Clyde; this stretch of coast was designated a shellfish growing water under the 1979
Shellfish Growing Waters Directive, but was not classified by FSAS (SEPA, 2004). In 2006,
mussels from here ranked 12/53 for OCPs, 18/32 for PAH, 22/55 for CBs and 28/87 for
metals, with Pb and Cd concentrations exceeding the MPC. FSAS decided not to sample
from this site.

Ythan estuary (approx NGR NKO004255). Small estuary in NE Scotland, known to be
nutrient impacted due to agricultural inputs; thus, although no OCP data were available from
2006, concentrations might be expected to be higher than from some other sites. Ranked
24/55 sites for CBs, 21/87 for Hg and 33/87 for Pb; Pb exceeded the MPC. FSAS decided
not to sample from this site.
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FRESHWATER FISH
Species Selection

The remit for this project was that the FSAS were interested in uncontrolled fisheries of
species for which they do not hold any contaminants information, thus farmed and wild
salmon, rainbow, brown and sea trout were not required for this study. This remit was of
particular relevance to species which may not have been traditionally eaten by the
population of Scotland, but that may be eaten by members of recent immigrant populations.
Scottish freshwater fish species were checked against the FishBase website (Froese and
Pauly, 2007) for evidence that they were at all eaten. Additional anecdotal evidence was
provided by Marine Scotland staff of Scottish or of Polish background to confirm the
FishBase evidence that certain species were eaten within these communities, and to add
species that FishBase did not indicate were eaten. Species which were confirmed as being
eaten by either the traditional community or the Polish community were taken forward as
potential species for inclusion in the survey (Table 8).

Site Selection

Sampling sites were selected from a preliminary list of candidate sites and geographical
areas. Over 90 sites were identified from an internet search to establish where active coarse
fisheries are located. The ethos of the coarse fishing sport is catch and release and is often
run on stocked waters; waters run by angling organisations or as commercial fisheries were
therefore excluded from the list. The list was further reduced by including only sites where at
least four of the species of interest were present such that the list comprised 33 sites (Table
9).

Additionally, SEPA kindly provided recent data on the concentrations of organic
contaminants (CBs and organochlorine pesticides) in eels caught from 17 sites across
Scotland during 2004-2006 (Figure 5), and of phthalates measured in freshwater at 56
locations (2007; Fig. 6). The eel CB and OCP data and the river phthalate concentrations
were ranked and sites with greater than the mean and greater than the median
concentrations identified (Tables 10 and 11). The five sites with the highest phthalate,
highest OCP and highest CB concentrations were added to the list of sites identified above.

Marine Scotland and SEPA have previously worked together to identify sites for a survey of
oestrogenic contamination from wastewater treatment works (Robinson et al., 2008). This
ranked sewage treatment work discharges to Scottish rivers based upon the dilution factor of
sewage effluent into the receiving water (Table 12). This previous work was also used to
inform the current study;

Finally, anecdotal evidence suggested four further sites (Kilbirnie Loch in Ayrshire, which is
adjacent to a former steelworks; Dreel Burn and Lochgelly Loch/Burn in Fife, and the Spynie
canal in Moray) which were all believed to be affected by intensive agriculture.

Sites / Areas Selected for Sampling

Thirty-three coarse fisheries, 10 eel sites, 5 phthalate sites, 6 oestrogenic survey sites, and
four sites from anecdotal evidence were identified above. These sites were cross-
referenced to produce a list of 54 unique potential sampling sites and an iterative process of
reducing this list using available information and expert opinion was then conducted; at the
end of this process where several sites were identified within a locality, only one site was
included in the final list of sites to be visited.
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Many of these sites were small lochs or ponds whose environmental status is not monitored
by SEPA, other sites may not support a significant coarse fishery. Sites without evidence for
a significant coarse fishery were removed from the list. This information was derived by
contacting the local Fisheries Trust, or by reference to NBN species distribution data (Figure
7) and removed two of the oestrogenic sites. Fishing sites not on WFD water bodies
monitored by SEPA were removed from the list, unless there was good reason to believe
they were under contaminant pressure, such as due to their location in relation to monitored
water bodies of unsatisfactory status, or from other available information (e.g. a flooded
landfill site, a former clay pit, and a site adjacent to a former steelworks were noted as being
fished).

Although the final classification of WFD water body environmental status was not available
at that stage of this study, SEPA had produced documents (SEPA 2007a, b) indicating their
preliminary assessment of whether WFD water bodies were at risk of failing to meet the
WEFD classification of “Good Environmental Status”. This categorisation rated water bodies
as being “at risk” or “not at risk” of meeting the Directive’s objectives, with subcategories of
water bodies “at significant risk (1a)”, “probably at significant risk (1b)”, “probably not at
significant risk (2a)”, and “not at significant risk (2b)”. The environmental status of a water
body is determined by a number of factors, such as its ecology, whether water abstraction
affects its flow, whether its morphology has been altered, and whether alien species are
present, as well as its physico-chemical status, e.g. pH, dissolved oxygen, ammonia, and
contaminant concentrations. Water bodies not classified as being “at significant risk” were
removed from the list.

SEPA were subsequently asked to provide contaminants concentrations for the remaining
water bodies. This was made available for a number of sites, and the status of water bodies
with respect to whether they failed a WFD standard for contaminants was made available for
many of the sites. The information from SEPA was used to further screen the list of
candidate locations, by removing any sites that the WFD data did not indicate were
contaminated or potentially contaminated. As many sites are not monitored for organic
contaminants, and some are not monitored for trace metals, failure for NHsz, or for high P was
taken as indicating the site to be at risk of sewage-related contamination, or of agricultural-
related contamination respectively.

WEFD criteria have not been established to assess the environmental status of artificial water
bodies, and therefore it was not known whether any canals or reservoirs failed an
environmental standard for contaminant concentrations. Judgement was applied as to the
practicality and appropriateness of including these sites. Two sites that were known to
support coarse fish but that had been classified by SEPA as “not at risk” of failing the WFD
“Good Environmental Status” objective were subsequently discovered to have failed the
WFD standard for one or more contaminants and were re-introduced to the list of candidate
sites.

At this stage the 39 candidate sites were ranked (high, medium, low hazard) based upon
known contaminant pressure and the other available information, and the list compared
against the NBN species distributions to assess how many species were present at each site
(Table 13). A final list of 25 sites was produced by taking only those “high” ranked sites
where at least 3 species were thought to be present, and those “medium” ranked sites were
at least 4 species were thought to be present.

Sample Collection

After agreeing the list of potential sampling sites with FSAS, local fisheries trusts and salmon
fisheries boards were contacted to establish who the riparian owners were and whether any
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fisheries were active that could assist with sample collection. Permission was obtained to
sample fish from 12 sites including the Water of Girvan, the rivers Almond, Annan, Clyde,

Forth, and Tay, Eglinton Park Loch (Kilwinning), the Lunan Burn/Loch Marlee (nr
Blairgowrie), and various sites on the British Waterways canal network. However, riparian
owners could not be identified at other sites, did not reply when contacted, or refused
permission to sample. Furthermore, it was apparent that significant assistance with sample
collection would not be forthcoming from the coarse fishing community, whose members
object in principle to killing their quarry. Similarly, the majority of Fisheries Trusts contacted
were unable to assist with large-scale sample collection outwith their planned electrofishing
programmes. As these were concentrated on headwaters, rather than in the lower parts of
catchments, they were generally not suited for obtaining samples for this project. Having
identified a difficulty in obtaining sufficient samples of coarse fish, FSAS were approached
and it was agreed that the remit of the project would be expanded to include collection of
wild brown trout from sites identified in the risk ranking exercise. The rationale was that wild
brown trout are known to be eaten in relatively large amounts compared to coarse fish, are
abundant, widespread and more frequently fished than coarse fish.

In addition to contacting Fisheries Trusts and angling organisations, scientists within SEPA
and Marine Scotland were contacted in order to arrange opportunities for mutual assistance
in sampling or provision of samples for this project. As a result of these contacts, SEPA
agreed to make available a number of samples from their electrofishing programme and
Marine Scotland Fish Health Inspectorate assisted with collecting coarse fish from the Forth
and Clyde canal. During the sample collection phase of this study (summer/autumn 2009),
bad weather and high river levels severely restricted fishing opportunities. Consequently, we
were unable to obtain fish from all of the identified sites. Brown trout were eventually
obtained from 6 sites, eels from 4 sites, pike from two sites, and perch and roach from one
site. Although permission was obtained to obtain fish from the River Annan and the Annan
DSFB were able to assist with fish sampling, no samples were obtained from the River
Annan due to it running dangerously high when the Annan DSFB were attempting to obtain
fish. However, trout and eels were obtained from two neighbouring rivers that the Annan
DSFB suggested as alternatives. These rivers (the Kirtle Water and the Lochar Water) were
classified by SEPA (SEPA, 2007b) as being “at risk” of failing to meet the WFD classification
of “Good Environmental Status” and as “not likely to achieve good status” by 2015. A large
(2.3 kg) adult pike, gifted by SEPA, was accepted for analysis due to its age and predatory
nature, although it was obtained from a water body that was classified as “not at risk” of
failing the WFD Good Environmental Status assessment. Table 14 lists the freshwater fish
samples that were obtained and dispatched to FERA, together with relevant sampling
information.
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TABLE 1

European Commission limits on the maximum permitteohcentrations of certain

environmental contaminants in edible portions sii fand shellfish (whole fish if appropriate)
as defined in EC/1881/2006 (this Regulation rep&al$266/2001, as amended). TEQ =
Toxic Equivalent Concentration (summed concentnatioof certain planar organic

compounds based upon their relative toxicity; seeden Bergt al.,1998).

Compound oMaximum pemitted . : - :

element concentration (wet weight) Species to which the limit applies

Pb 0.3 mg/kg Muscle meat of fish

Pb 0.5 mglkg Crustacea (excl_ud_mg crab brown meat & head / th
of lobster and similar spp)

Pb 1.0 mg/kg Cephalopods (without viscera)

Pb 1.5 mg/kg Bivalve molluscs

cd 0.05 mg/kg Muscl.e meat of fish, with the exceptions indice
below:
Anchovy, bonito, common twbanded seabream, €

Cd 0.1 mg/kg grey mullet, horse mackerel or scargchurus sp,
louvar or luvar, sardine, sardinops, tuna, wedde. so

Cd 0.3 mg/kg Swordfish

cd 0.5 mglkg Crustacea (excllud_mg crab brown meat & head / th
of lobster and similar spp)

Cd 1.0 mg/kg Cephalopods (without viscera), bivahaluscs
Muscle meat of fish (with the exceptions indice

Hg 0.5 mg/kg below), fishery products, crustacea (excluding ¢

brown meat & head / thorax of lobster and similgy)s
Anglerfish, atlantic catfish, bonito, eel, empe
orange roughy, rosy soldierfish, grenadier, hali
marlin, megrim, mullet, pike, pia bonito, poor coc

Hg 1.0 mg/kg portuguese dodfish, rays, redfish, sail fish, sead
fish, seabream, pandora, shark (all species),
mackerel or butterfish, sturgeon, swordfish, tuna.

B[a]P 2.0ug/kg Muscle meat of fish (other than smoked fish).
Crustacea and cephalopods (without viscera), !

B[a]P 5.0pg/kg than smoked. Excludes crab brown meat, and h
thorax of lobster and similar spp

B[a]P 10.0ug/kg Bivalve molluscs

Dioxins P Muscle meat of fish, crustacea, fishery prodt

f 40pgTEQ /g excluding crab brown meat and head / thorax me

urans -~
lobster (and similar spp.)

Dioxins, Muscle meat of fish (excluding eel), crustaced)diy

8.0pgTEQ /g products excluding crab brown meat and head / th

furans & CBs meat of lobster (and similar spp.)

Dioxins,

furans & CBs 120pg TEQ/g Eel

Dioxi &

s 2.0 pg TEQ /g fat Marine oils (fish body oil, fish liver oil and oilsf

Dioxi other marine organisms intended for tam
1oXIns, 10.0 pg TEQ// g fat consumption)

furans & CBs
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TABLE 2

Potential longevity, trophic level and 2006 Scottish fishing vessel landings (tonnes) of marine
finfish species identified as potentially suitable for inclusion in the contaminant survey.
Longevity and trophic level for other species are also indicated for comparison purposes.
Landings were from ICES sea areas IVa (Northern North Sea), IVb (Central North Sea), Via
(West of Scotland) and VIb (Rockall).

trophic level from Froese and Pauly (2007). ND = no available data.

Maximum Trophic

See Figure 1 for a map of the different ICES sea
areas. Source: Marine Scotland Fisheries Management database.

Maximum age and

Landings by ICES SEA AREA (tonnes)

Fish Species age (yrs) level IVa IVb Via Vib TOTAL
Mackerel 17 3.73 23,765 31.0 119,331 0 143,127.6
Blue whiting 20 3.70 5.5 0 51956 0 51,961.5
Monk/Anglerfish 24 455 5589.8 119.8 2215.6 4223 8,347.5
Ling 25 425 1156.2 9.85 1983.8 173.8 3,323.7
Hake 20 430 5589 58.2 2109.6 4.4 2,731.2
Dogfish spp." 36 3.77 86.1 11.8 608.8 0.7 1,292.1
Blue ling 20 4.13 1.1 0 1130.2 11.3 1,142.6
Skate'" 51 3.96 278.6 4.4 809.6 29.9 1,122.5
Torsk 20 4,01 96.2 0.2 275.3 30 401.7
Greater 20  3.66 2 0 2755 113 288.8
forkbeard

Halibut 50 434 1452 33.8 30.5 2.8 212.3
Greenland 30 409 52 0 2062 0.2 211.6
halibut

Horse mackerel 11 3.84 61.4 0 127.9 0 1894
E;";‘]Ck scabbard 32 448 0 08 1775 0 178.2
Roundnose 54  3.54 0 0 455 0 455
grenadier

Turbot 25 3.96 21.9 3.7 11.1 0 36.7
Orange roughy 149 4.05 0 0 0 0 0
Lesser 16 3.62 ND ND ND ND ND
argentine

Shark spp.'" 43 4.33 ND ND ND ND ND
Atlantic salmon

(wild) 13 3.76

Dab 12 3.39

Herring 11 3.29

Plaice 50 3.23

Thornback ray / 16 4.15

roker

Spotted ray 14 3.97

Cuckoo ray 28 3.63

John Dory 12 4.24

"Data for “Dogfish spp.” = smooth hound (no landings data), spurdog and lesser spotted
dogfish (longevity and max. age are averaged)
"Landings data are for skate and rays combined (longevity and max. age data are for skate)
"Data for “Shark spp.” = tope and porbeagle (longevity and max. age are averaged)
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TABLE 3

Species and analytes previously included in Food Standards Agency/Ministry of Agriculture
Fisheries and Food surveys of contaminants in marine fish. Chlorinated compounds =
dibenzo-p-dioxins, dibenzofurans and biphenyls; brominated compounds = dioxins, furans,
biphenyls, diphenyl ethers, hexabromo-cyclododecanes and tetrabromobisphenol-A; trace
metals = aluminium, antimony, arsenic (As), barium, bismuth, boron, cadmium, calcium,
chromium, cobalt, copper, germanium, gold, iron, lead, lithium, manganese, mercury (Hg),
molybdenum, nickel, selenium, strontium, thallium, tin and zinc.

Chlorinated Brominated

compounds compounds AS Hg Trace metals

Wild fish
Atlantic salmon
Cod
Coley/saithe
Dogfish
Greenland halibut
Haddock

Hake

Halibut

Herring

Lemon sole
Mackerel
Plaice
Sardines/pilchards
Sea bass
Shark

Sprat
Swordfish
Turbot
Whitebait
Whiting

Y

K<< <LK << <
K<< << << << <<
R I I I I I I I I I I .

Farmed fish
Atlantic salmon
Halibut

Organic salmon
Sea bass

Sea bream

Sea trout
Turbot Y Y Y

< < << <<

< < << <<

< < << <<
<

Year of survey: 2004 2004 2004 12909092 1995-1997

FSA, FSA, FSA, FSA,

Source: 2006a 2006b 2005 2003

MAFF, 1998
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TABLE 4

Mean As, Cd, Hg, and Pb concentrations (Marine Scotland data; 1980-2000; mg/kg wet weight) in flesh and CB concentrations (1998-2000;
pag/kg wet weight) in liver tissue of various fish species from Scottish waters. ANG = monk/anglerfish; BLI = blue ling; BSC = black scabbard
fish; BWH = blue whiting; Dogfish spp = smooth hound, spurdog, lesser spotted dog; GAR/LAR = greater & lesser argentines; HAK = hake;
HAL = halibut; HMA = horse mackerel; LIN = ling; MAC = mackerel; ORO = orange roughy; RNG = roundnose grenadier; Shark spp = tope,
porbeagle; SKA = skate; TOR = torsk; TUR = turbot. n = no. of observations; >MPC = percentage of concentrations that exceeded the
maximum permitted concentration (466/2001/EC; as amended; see Table 1). ICES-7 CBs = sum of CBs 28, 52, 101, 118, 138, 153 and 180.

As Cd Hg Pb ICES-7 CBs
Species n Meanzsd n Meanzsd >M(|;)/OC) n Meanzsd >M(|;)/OC) n Meanzsd >M(E’/8 n Meanzsd
ANG 0 102 0.012+0.008 1.0/ 844 0.101+0.255 0.2| 102 0.025+0.016 0.0 31 124+112
BLI 0 31 0.014+0.002 0.0/ 55 0.507+0.188 3.6| 32 0.048+0.036 0.0 7 461+124
BSC 0 145 0.016+0.011 0.7 91 0.301+0.147 0.0| 145 0.033%0.071 41| 33 57+48
BWH 0 41 0.046+0.181 2.4| 53 0.11440.099 1.9/ 42 0.109+0.109 36| 12 90+112
Dogfishspp | 31 1545.4| 57 0.005%0.004 0.0| 354 0.281+0.241 141, 57 0.13+0.136 24.6 0
GAR / LAR 0 4 0.083+0.093 25.0/ 81 0.175+0.087 0.0 4 0.063+0.025 0.0 0
HAK 69 1.3#0.6| 86 0.009+0.011 2.3| 433 0.052+0.05 0.2| 91 0.049+0.039 0.0 0
HAL 30 5.245.1 0.09 100.0| 199 2.346+0.766 96.5 0
HMA 0 0 136 0.289+0.226 15 0
LIN 14 49+2.7| 20 0.007+0.008 0.0| 138 0.33910.25 27.5| 25 0.029+0.021 0.0 0
MAC 26 3.9+6| 25 0.007+0.005 0.0 221 0.087+0.07 0.5| 25 0.043%0.015 0.0 0
ORO 32 0.012+0.005 0.0| 32 0.27+0.172 0.0| 32 0.062+0.13 9.4 7 169454
RNG 142  0.01+0.011 0.7| 142 0.062+0.056 0.0| 137 0.021+0.011 0.0 44 361+205
Shark spp 20 10.6+3.4 0 51 0.728+0.666 43.1 0 0
SKA 12.5+0.4| 29 0.006+0.002 0.0| 98 0.215+1.307 1.0 29 0.036+0.017 0.0 0
TOR 9.3+0.6 5 0.005+0 0.0/ 39 0.192+0.119 2.6 0.05+0 0.0 0
TUR 4.9+3.9 6 0.005+0 0.0| 34 0.098+0.071 0.0 0.043+0.016 0.0 0
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TABLE 5

Risk ranking (1 = highest ranked species) of marine fish species according to each of six risk
factors (maximum age, trophic level, landings, and concentrations of Cd, Hg, Pb in flesh
tissue, CB in liver), and by frequency of being ranked higher than the median rank for each
risk factor (see text). ANG = monk/anglerfish; BLI = blue ling; BSC = black scabbard fish;
BWH = blue whiting; Dogfish spp = smooth hound, spurdog, lesser spotted dog; GAR/LAR =
greater & lesser argentines; HAK = hake; HAL = halibut; HMA = horse mackerel; LIN = ling;
MAC = mackerel; ORO = orange roughy; RNG = roundnose grenadier; Shark spp = tope,
porbeagle; SKA = skate; TOR = torsk; TUR = turbot.

Species Ranking by Risk Factor Frequenc
y of
Species Max  Trophic Landing r?nk?go/in R.O\k/eF;aIIk
age level < Cd Hg Pb CB Opof 0 | RISK kan
species

BLI 14 7 8 5 6 1 5 1
ANG 11 5 11 5 4 4 2
BSC 7 2 14 7 13 4 6 4 2
BWH 12 16 3 7 1 5 4 2
DOG 6 14 9 2 4 2
HAK 4 4 12 8 4 2
LIN 9 10 3 9 4 2
ORO 1 17 12 15 3 4 2
RNG 2 19 15 6 16 11 2 3 3
Shark spp 5 4 2 3 3
GAR/LAR 16 17 2 14 7 2 4
GFO 8 8 10 2 4
HAL 19 13 11 1 2 4
SKA / rays 3 11 8 13 9 12 2 4
GHA 13 5 12 1 5
HMA 18 18 13 8 1 5
MAC 17 15 1 11 10 10 1 5
TOR 15 10 9 14 6 13 1 5
TUR 10 12 16 15 17 14 0 6
Median 10 10 9 8 975 35
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TABLE 6

Approximate locations from where marine fish species were obtained.

Species Risk Location(s) caught Sample ID:
ranking  (ICES stat square and depth, if known)  C356 /

Blackscabbard fish 2 NE Atlantic (435; 1000 m) 012
Black-mouthed dogfish 2 NE Atlantic (451, 452; 150-200 m) 010
Blue Ling 1 NE Atlantic (432; 130 m) 017
Cod * North Sea 026
Cuckoo ray 4 NE Atlantic (430, 463, 471; 115-150 m) 009
North Sea 031
Greater forkbeard 4 NE Atlantic (421; 510 m) 018
Haddock * North Sea 020
NE Atlantic (470; 400 m) 007
Hake 2 NE Atlantic (421; 510 m) 030
North Sea 022
Herring * North Sea 023
Horse mackerel 5 North Sea 021
John Dory * NE Atlantic and North Sea 019
Lesser spotted dogfish 2 NE Atlantic (458, 465; 115-135 m) 011
Ling 5 NE Atlantic (470; 400 m) 014
North Sea 025
Mackerel 5 North Sea 024
. NE Atlantic (435; 580 m) 016
Monk/angerfish 2 North Sea 032
Round nose grenadier 3 NE Atlantic (435; 1000 m) 015
Skate 4 NE Atlantic (452, 472; 95-150 m) 006
North Sea 028
Smoothhound 2 NE Atlantic (456; 180 m) 003
Spotted ray 4 NE Atlantic (432, 457, 471; 115-160 m) 008
NE Atlantic (416; 125 m) 001
Spurdog 2 NE Atlantic (450, 470; 160-400 m) 002
North Sea 027
Starry smoothhound 2 NE Atlantic (456; 180 m) 004
Thornback ray 4 NE Atlantic (458, 471; 115-135 m) 005
Torsk NE Atlantic (470; 400 m) 013
NE Atlantic (421; 510 m) 029

*These species were not included in the original risk ranking, but were available from the
research cruises. They were dispatched to FERA for analysis, with the agreement of FSAS,
as they are either high trophic level (John Dory, cod), and/or have high landings (haddock,
herring, cod) and/or are oily fish (herring).
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TABLE 7

SEPA shellfish monitoring sites from where sampled mussels contained contaminant
concentrations (2006) greater than the 95" percentile of all sites examined (the number of
sites sampled is italicised), and the ten highest ranked sites for overall metal (Cd, Hg, Pb
and As) or organic contamination. The organics data were first normalised to the lipid
content of the samples. Data courtesy of SEPA.

PAH OCP CB cd Hg Pb Organics Metals

overall overall
("=31) (n=53) (n=55) (n=78) (n=78) (n=78) (°'€ (ove
ranking) ranking)
Dunoon E, Stannergate, Stannergate, Loch Etive Port Edgar Loch Long Iél;nderston Port Edgar
F. of Clyde Dundee Dundee (Ardchattan)  F. of Forth (Ardgartan) ay, Firth of Forth
Firth of Clyde
Port Longman . .
Glasgow, Paint, Nigg Bay, Dornoch Firth Arbroath Loch Etlve_ A_rdmore, C_ulross
Cromarty (Achnacloich) Firth of Clyde Firth of Forth
F. of Clyde Inverness
Woodhall, Nigg Bay, Ié:nderston Fairlie, Culross Dunoon West, Stannergate, Limekilns
F. of Clyde Cromarty Y, F. of Clyde F. of Forth F. of Clyde Dundee Firth of Forth
F. of Clyde
Loch Etive Tynemouth Port Edgar, ggﬁfﬂ,;@y’ Blackness
(Achnacloich) Dunbar F. of Forth Firth of Clyde Firth of Forth
Skinflats, Limekilns  Port Glasgow, Joppa, Skinflats

F. of Forth F. of Forth F. of Clyde Firth of Forth Firth of Forth

Nigg Bay, Fairlie
Cromarty Firth of Clyde

Kilchattan
bay, Bute, Ayonmouth
Firth of Clyde Firth of Forth
Longman Ferryden,
Point,
Montrose
Inverness
Camas
Nathais, Stannergate,
Dundee

Lynn of Lorn

Dunoon E/ Loch Etive
Blackness (Achnacloich)
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TABLE 8

Species of freshwater fish for identified as potentially suitable for sampling, comment on
whether they are thought to be eaten according to the FishBase website (Froese and Pauly,
2007), or according to Scottish or Polish custom (various Marine Scotland staff), and which
species were recommended as suitable for inclusion in the contaminants survey.

FishBase Scotland Poland Recommended?
Arctic charr Yes Some eaten YES
Bream Yes Rarely eaten, if at all Yes YES
Carp Yes Rarely eaten, if at all Yes (at Xmas) YES
Eel Yes Some eaten YES
Grayling Not indicated Eaten, but less so than in the past YES
Perch Yes Some eaten Yes YES
Pike Yes Some eaten Yes YES
Roach Yes A few eaten Yes YES
Tench Yes Rarely eaten, if at all Yes YES
Chubb Mediocre flesh quality  Rarely eaten, if at all NO
Dace Not indicated Rarely eaten, if at all NO
Gudgeon Not indicated Rarely eaten, if at all NO
Ide Flesh not tasty Rarely eaten, if at all NO
Lamprey, brook Rarely fished, poor flesh Rarely eaten, if at all NO
Lamprey, river Yes Rarely eaten, if at all NO
Rudd Yes Rarely eaten, if at all NO
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TABLE 9
List of coarse fishing sites identified by intersearch. Environmental status as classified byASEfhdicated: 1a = “at significant risk”, 1b =rgbably at
significant risk”, 2a = “probably not at significansk”, and 2b = “not at significant risk”, of faag the WFD objective of Good Environmental Status

Grid SEPA  WFD WFD

Site name Area Reference Fish caught Information Source  Comment Waterbody ID status

Perch,
pike, eels,
Aboyne Loch Aberdeenshire NJ534000  roach,
bream,
carp
Bream,
Auchenreoch Newton Perch, spinfish;
Loch Stewart NX819715 Pike, fishBritain
Roach
Rudd,
Kilsyth NS719770  roach, pike
and tench
Roach,
KA115AU  perch, pike, CSCAC Flooded landfill site
eel

Pike,
10144

Broadwood  ~\ hernauld Ns720736 02N CSCAC no permit required (Broadwood  1a
Loch bream and Burn)

some carp

Carp,

roach, fishBritain; Scotts

tench, CAC

perch

Bream,

roach,
NY089811  perch, eels

tench and

carp

CSCAC; stocked in 2002 and 2003 with roach, bream,

fishbritain and a few carp; 01339 886244 1

01556 690281 ; info@lochviewmotel.co.uk

Auchinstarry
Quarry,

CSCACG; The rudd and roach are mainly small; no
fishBritain permit required

Irvine, N

Bookers pit Ayrshire

Byres Loch  Galashiels 01896 751620

Lochmaben,
Dumfriesshire

CSCAG,;

) S 100332 la
' fishBritain

Castle Loch
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Castle
Semple Loch

Eglinton Park
Loch

Eliburn
Reservoir

Forestburn
Reservoir

Forth and
Clyde Canal

Hogganfield
Loch,

Kelhead
Quarry

Kilbirnie Loch

Lanark Loch

Loch Heron /

Lochwinnoch NS363591
Kilwinning,

North Ayrshire NS327422
Livingston, W.

Lothian NT029678
Shotts NS867647
Bowling to .
Grangemouth Various
Cumbernauld

Rd Glasgow NS642670
Annan NY145694
Kilbirnie, N 5331546
Ayrshire

Lanark NS903430
Kirkcowan, NX266646

Roach,
perch, eels
and pike
Bream,
carp,
roach,
perch
Carp,
tench,
roach, and
perch.
Roach,
perch, pike
and eels
Tench,
bream,
roach,
perch, pike
Carp, pike,
roach,
perch and
bream.
Pike, carp,
roach,
bream,
perch,
tench, eel
Roach,
perch, pike
Carp,
tench,
roach,
perch, pike
Pike,

CSCAC;
fishBritain

CSCAC,; spinfish

CSCAC

CSCAC,; spinfish

CSCAC,; spinfish;
fishBritain;
course-

Contact: 01505 842882 100294

former brick pit; contact: 01294 551776
georgeclark@north-ayrshire.gov.uk

no permit

there is also a project for stocking of the
canal.; Firhill Basin in Glasgow is noted for

. . various
serious carp, Lowland Canal Angling

fishing.freeuk.com Partnership, 01324 671217

CSCAC,; spinfish;
fishBritain

fishBritain
CSCAC;
fishBritain

CSCAC,; spinfish;
fishBritain

fishBritain;

dodgy! No permit;
Free but permit required, call 0141 287 5167

01461 700344

01505 682191; close to former steelworks

Scottish carp group; no permit; 0131 477
1804/01698 424101

Two adjoining lochs; 01988 402390

la

various

la

la
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Loch Ronald Newton
Stewart
Loch Ken New Galloway NX714684
Loch Libo Uplawmoor, NS432554
Ayrshire
Loch Lomond various
Lochgelly Fife NT200924
Loch
Lochrutton Dumfries NX898730
Drumpellier
g/lzgglland Park, NS713654
’ Coatbridge
Pumpherston Uphall, W.
Pond Lothian NTO71693
River Clyde, Glasgow NS595644

River Endrick Stirlingshire  NS447884

bream, visitScotland
roach,
carp, perch
Roach,
pike, perch
bream
Tench,
carp, Scottish Carp
roach, Group

perch, pike

Roach,

perch, eels, CSCAC

bream

Pike,

roach, Spinfish; Fife TB
perch, eel

Bream,

pike, roach, CSCAC,; spinfish
perch
Carp,
bream,
roach,
tench
Pike,
perch,
roach, CSCAC

carp, tench

and bream

Roach,

bream, CSCAC,; spinfish;
perch and fishBritain

eels

Roach, CSCAC;

perch, eels visitScotland

CSCAC;
' fishbritain

CSCAC /MCAC

01556 504100

collasped mine; Reserved for SCG, members
must return fish alive; Contact: 0141 776 10383
7922

coarse fish are more often to be found in the
Southern half; Drumkinnon Bay at Balloch
used to be good

no permit 100277

no permit required

The carp are now huge and very difficult to
catch, but the bream can still be caught near 10752
the basin.

“went course fishing to day - caught 17 perch
ranging from 2 inches to 3 inches”

upstream of the tidal weir (at Albert Bridge,
A8) at Glasgow Green, Richmond Park,

10040
Swanston Street and Dalmarnock Road;
Fishing is free within the city limits
Mains Farm, details of this being available 10152

from the JB Angling Centre in Kirkintilloch;

la

la

la

2b

la

1b

la
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River Forth

River Isla/ R
Ericht

River Tay

River Tweed

Spectacle
Lochs

Stroan Loch

Strathclyde
Park,

Union Canal

near Stirling

Near Cupar
Angus

Perth

Norham

Newton
Stewart

Newton

Stewart

Motherwell

Falkirk to
Edinburgh

NS769960

NO201446

NO119216

NT898477

NX350688

NX644703

NS730572

e.g.
NT174703
NTO77723

and bream

Roach,

perch and CSCAC,; spinfish
eels.
Grayling,
roach,
perch and
pike

Visit Scotland

Grayling,
pike, perch
and roach

CSCAC,; Spinfish;
Fishingnet.com

Grayling,

roach, eel visit Scotland
and perch

Pike,

Perch, fishBritain;
Roach, Spinfish
Tench
Pike,
Perch,
Roach,
Tench
Roach,
perch,
bream,
carp , pike
and tench
Roach, CSCAC

perch, pike, Waterscape.com
tench, carp South

and eels  Queensferry CAC

fishBritain

CSCAC;
fishBritain

Spittal Farm, By Drymen Contact: 01360
660264

Permits from D. Crocketts, Stirling, Contact:

01786 465517. 4700
6535

All trout angling clubs on the River Tay are

obliged by law to sell permits for other 6489

species. see Perth & District AA or Stormont

AC 01738 552308

Ladykirk and Norham AA: contact Jim: 5200

01289382481 jili.cameron@virgin.net

Forest Enterprise: 01671 402420;
lucy.hadley@forestry.qgsi.gov.uk

Forest Enterprise: 01671 402420;
lucy.hadley@forestry.qgsi.gov.uk

01698 266155

the fish population is not as varied or as large
as the Forth and Clyde; Linlithgow CAC,; 8
01324 671217

2a

la

2a

la

la

la
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TABLE 10

Mean (xSD) concentrations (ug/kg; n=5) of total organochlorine pesticides (OCPs) and total
ICES-7 chlorinated biphenyls (sum of CBs 28, 52, 101, 118, 138, 153 and 180) in eels 2004-

2006. Sites highlighted h

had concentrations greater than the overall mean

concentration; those in bold on white had concentrations greater than the overall median
concentration. Data courtesy of SEPA.

Total

Site OCPs Site Total CBs
3203+415

Lunan Burn 8721963 River Clyde @ Tidal Weir 9
Whiteadder 496+149 River Don 592+643
River Don 371436 White Cart @ Hammils 199+44
River Eden 352450 River Almond 188+46
Monikie Burn, Angus 230168 River Garnock 103128
White Cart @ Hammils 176+37 River Irvine 91+42
River Tweed 142+43 Annick Water 87459
Annick Water 127+47 White Cart @ Pollock House 78+21
River Garnock 122+48 D/S River Devon 4049
U/S River Devon 107463 Whiteadder 37+16
D/S River Devon 99+29 River Eden 29+3
White Cart @ Pollock House 89+32 Monikie Burn, Angus 26+7
River Almond 75+21 U/S River Devon 22+13
River Irvine 73128 River Tweed 1744
River Clyde @ Tidal Weir 67171 Ness (H'land) 1543
River Dee 36+19 River Dee 1245
Ness (H'land) 2218 Lunan Burn 914
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TABLE 11

Concentrations (ng/l) of total phthalates (sum of benzyl butyl phthalate, di-(n-butyl) phthalate,

di-(2-ethyl hexyl) phthalate, and di-(n-octyl) phthalate) in Scottish freshwaters sampled in
Jan-Nov 2007. Sites highlighted had concentrations greater than the overall

mean concentration; those in bold on white had concentrations greater than the overall
median concentration. Data courtesy of SEPA.

Site Mea sp n=site Mea sp n=
n n

R. Leven @ Renton Footbridge 268 129 4

R. Eden @ Kemback G.S. 243 178 10

R. Stinchar @ Ballantrae 242 209 8

R. Kelvin @ Partick Bridge 238 160 3
Lugton Water @ Old A737 Road 802 234 2 R. Lossie - Arthurs Bridge 229 127 3
R. Avon @ Jinkaboot Bridge 621 231 3 R. Ewe @ A832 Roadcrossing 222 97 2
R. Ayr @ Victoria Bridge 583 860 7 | ’;'renfss@ Infirmary Bridge 217 439 10
Eébr?;?yn D/S National Steel 546 393 4  Dighty Water @ Balmossie Mill 212 164 4
Black Cart Water @ Blackstoun 516 105 3  R.Tweed @ Norham G.S. 204 108 4
(RH rﬁfgg’n) U/S Fochabers Stw 497 931 11 R.Allan @ Bridge Of Allan 191 164 4
Whiteadder Water @ Chesterfield 415 156 2 ?Hrlr?)on @ Grandholm Bridge 183 117 4
R. North Esk @ Marykirk 405 265 11 R. Esk @ Musselburgh G.S. 168 31 3
R. Ugie - Inverugie (Hm) 392 379 4 Urr Water @ Dalbeattie G.S. 162 131 4
(Fé'ferr‘f]‘fsg)”e""ton SewartG.S. 390 347 2 R.Dee @ Glenlochar G.S. 156 200 3
R. Bladnoch @ Torhouse Mill 383 - 1 R. Nevis @ Nevis Bridge 155 236 10
Annick Water @ A71 Road Bridge 373 159 8 R. Esk @ Canonbie G.S. 153 79 7
R. South Esk @ Kinnairds Mill 371 221 11 (RHrE)eve“’” @ Bridge OfAvah 15 108
?Hn\:;han - Ellon Car Park D/S Sws 370 634 4 Bervie Water @ Inverbervie G.S. 104 106 4
g;igg‘go” @ Carron Ironworks 367 49 3 R Tyne @ East Linton 100 63 8
R Devon @ Cambus New Bridge 364 364 4 R. Doon @ Doon Foot 89 - 1
R. Irvine @ Dreghorn 353 252 7 R. Elchaig @ Faddoch 72 102 2
R.Almond @ Craigiehall 336 255 9 Leven R. Below B.A. Kinlochleven 54 88 4
R. Earn @ Forteviot Rd. Bridge 330 243 4 R. Dee @ Milltimber (Hm) 54 77 4
R. Tay @ Queens Br.Perth 322 272 10 R. Nairn @ Jubilee Bridge Nairn 48 48 3
}/(\éw(te?n ?:Sz;\rr)t/)Water @ Hawkhead 317 - 1 gn ;:;enon @ Roadcrossing Conon 47 26 4
R. Forth @ Craigforth (G.S.) 289 253 10 R. Findhorn @ A96 Roadcrossing 42 45 2
Eye Water @ G.S. 285 136 3 R. Beauly @ Lovat Bridge 5 7 2
Water Of Leith @ Anderson Place 273 197 3 R. Shin @ Inveran. 4 5 3

Overall Mean

Overall Median

1617 14434 271

207

271
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TABLE 12

Risk ranking of sewage effluent treatment workssdoaupon dilution of effluent discharge
into the receiving water (from Robinsen al., 2008). The dilution was estimated from the
effluent discharge rate and the discharge of teiveng water exceeded 95% of the time
(Q95). WWTW = wastewater treatment work; PE = papon equivalent; SEC AS =
secondary activated sludge treatment; SEC BF =nskecy biological filtration treatment;
DWEF = dry weather flow.

Site Locality Discharge NGR PE Treatment Receiviager DWEF dilution
Philipshill . Kittoch Water ->
WWTW Lanarkshire NS 6008 5599 51,960 SEC AS White Cart Water 11
Dunswood Red Burn-> Bonny
WWTW Central NS 7819 7731 25,000 SEC AS Water> R. Carron 3.3
Stewarton . .

WWTW Ayrshire NS 4087 4483 7,000 SECBF Annick Water 3.6
Cumnock .

WWTW Ayrshire NS 5567 2054 16,000 SEC AS Lugar Water 5.9
Denny Central NS 8226 8289 13,000 Primary  R. Carronstuay 7.3
WWTW ' . .
Bridge of

Earn Central River Earn

WWTW
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TABLE 13

List of possible freshwater sites. Sites wereftified as described in the text and ranked based kpowledge of contaminant pressures and othé&sriac
It is proposed to collect fish samples from sitedold font. Presence of fish as indicated by iagglvebsites (e.g. the Central Scotland Coarse iAggl
Club, CSCAC), the National Biodiversity Network (NBor Ayrshire Rivers Trust (ART). D&G = Dumfrieend Galloway. *Risk of failing the WFD
objective of Good Environmental Status, as clasgifoy SEPA: 1a = “at significant risk”, 1b = “prdidg at significant risk”, 2a = “probably not at
significant risk”, and 2b = “not at significant kis PAH = Polycyclic Aromatic hydrocarbons; CB =®lgchlorinated biphenyls; OCP = organochlorines
pesticides; DEHP = diethyl hexyl phthalate; SP ec#jic pollutants; DO = dissolved oxygen; TM = teametals. Italicised WFD information refers to the

nearest monitored waterbody, rather than to tledlistied.

Site NGR At *nSk SEPA WFD information other info Fish spp. present No spp. Rapklng
rating assigned

River Almond, Barnton, . . . . Eel, carp, tench, roach, pike, perch

Edinburgh NT165752 |la Fails for PAH, OCP; high CBs in eel (NBN) 6 1

River Tay, . Grayling, pike, perch, roach (fishTay),

Perth NO119216 |2a Fails for PAH also eel, tench (NBN) 6 1

Forth and Clyde Canal . .

(Glasgow branch) NS582678 |la no data available Tench, bream, roach, perch, pike 5 1

Forth and Clyde Canal

(Rough castle to NS868800 |la no data available Tench, bream, roach, perch, pike 5 1

Grahamston), Falkirk

River Annan, Fails for overall chemistry, PAH, . . .

Annan, D&G NY190704 |la DEHP: phthalates high Grayling, pike, eel, roach, perch 5 1

River Garnock, N phthalates high; Eel (ART); also perch, carp, roach,

Kilwinning, N. Ayrshire NS306426 |1a passes chemistry; high CBs in eel pike (NBN) 5 L

White Cart Water, . high CBs and OCPs in eel; .

Pollock CP, Glasgow NS548617 |la Fails for NH3, SP sewage influenced Eel, carp, roach, pike, perch (NBN) 5 1

Kittoch water, . . .

East Kilbride NS601560 |la Fails for NH3, SP sewage influenced Eel, roach, pike, perch (NBN) 4 1

Lugton W/ Eglinton S .

Park Loch, Kilwinning, NS317420/ 1a River Eails for Fe phthglates high in rl\{er/ Eel, roach (ART); also bream, carp, 4 1
- NS327422 loch is former clay pit perch (CSCAC)

N Ayrshire

(R3|I\$esrgoc\:\3//de, NS595644 |la Fails for PAH high CBs in eel; Roach, bream, perch and eels 4 1

Water of Girvan, . phthalates high Perch, pike, tench, eel (NBN); grey

S. Ayrshire NX196991 ~ |1a Fails for PAH, OCP, SP old mine workings u/s at Dailly |mullet in tidal reaches (ART) 45) L

chhgelly Burn / Loch, NT196924 |la/la Fails for NH3, SP / ecology, P, no sewage/agric influenced Pike, roach, perch, eel 4 1

Fife chem data

Lunan Burn, near passes NH3, DO; no TM or organics |, . . .

Blairgowrie, Perthshire NO133445 |1b data high OCPs in eel Perch, eel, roach, pike (NBN) 4 1
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River Earn, . . . .
Bridge of Earn, Perth NO131186 |1b Fails for PAH, OCP sewage influenced Grayling, eel, roach, pike (NBN) 4 1
Red Burn, Castlecary, . . .
Cumbernauld NS785784 |la Fails for NH3, SP sewage influenced Perch, pike, carp (NBN) 3 1
River Carron, . . .
Stenhousemuir NS882824 |la Fails for PAH, Fe sewage influenced Perch, pike, eel (NBN) 3 1
Whiteadder Water, . . .
nr Berwick NT939536 la Fails for PAH, OCP high OCPs in eel Roach, eel, perch 3 1
River Forth u/s Stirling NS776954 |2a Fails for PAH Roach, perch and eels. 3 1
Annick Water, Irvine / NS328381 / . . .
Stewarton, N Ayrshire NS394441 la Fails for PAH, OCP, Fe sewage influenced Eel, pike (NBN) 2 1
River Don, Aberdeen NJ924092 la Fails for NH3, PAH, SP high CBs and OCPs in eel Eel, pike (NBN) 2 1
River Eden, Fife NO415158 |la Fails for PAH, OCP high OCPs in eel Pike, eel (NBN) 2 1
Monikie Burn, Angus ~ |NO579353  |1a passes N3, DO; no TM or organies high ocps in eel Eel (NBN) 1 1
Forth and Clyde Canal
(Kirkintilloch to . .
Kelvinhead), NS605716 |la no data available Tench, bream, roach, perch, pike 5 2
Bishopbriggs
Forth and Clyde Canal
(Wyndford to Rough NS805791 |la no data available Tench, bream, roach, perch, pike 5 2
castle), Bonnybridge
Strathclyde Park,
NS730572 |la no data requested from SEPA Roach, perch, bream, carp and tench |5 2
Motherwell
Bookers pit, NS333361 R. Irvine (1a) Fails for PAH, OCP, Fe |former landfill site Roach, rudd, perch and pike 4 2
Irvine, N. Ayrshire : ’ ’ ’ ’
Kilbirnie Loch, .
Lochwhinnock, NS331546 |la no data requested from SEPA Adjacent to former steelworks Riﬁzch,effkl]'c(kll\lgﬁ?Scotland), also 4 2
Renfrewshire Pike, p
Monkland Canal, NS713654 |la no data available Carp, bream, roach, tench 4 2
Coatbridge val P, ' !
Union Canal, . .
Broxburn, Edinburgh NT178705 la no data available Pike, roach, perch, carp 4 2
Spynie canal, Elgin NJ226664 |la no data available hlStOI’ICB.!|y had high OCPs in Pike, perch, eel (NBN) 3 2
eel (Davies, pers. comm)

Kelhead Quarry, Pow water (1a) - no data requested Pike, carp, roach, bream, perch,
Annan, D&G NY145694 from SEPA tench, eel ! 3
Pumpherston Pand, NT071693 R. Almond (La) fails for PAH, OCP  |golf course water hazard Pike, perch, roach, carp, tench and ¢ 3

ivingston bream
Eil\llti)rl]Jgrr;t(F){r?servow, NT029678 R. Almond (1a) fails for PAH, OCP Carp, tench, roach, and perch. 4 3
Forestburn Reservoir, NS867647 Forestburn Water (1a) - no data Roach, perch, pike and eels 4 3

Shotts

requested from SEPA
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Hogganfield Loch,

Molendinar Burn - no data requested

Glasgow NS642670 from SEPA Carp, perch, pike, roach
Loch Ken, NX714684 |la no data requested from SEPA Roach, pike, perch, bream
Castle Douglas, D&G q » PIke, p ’

Loch Lomond South,

Balloch, W Dumbarton NS382825 |la no data requested from SEPA Roach, perch, eels, bream
Spectacle Lochs, R. Bladnoch (1a) - no data requested .

Newton Stewart, D&G NX350688 from SEPA forested upland catchment Pike, perch, roach, tench
Stroan Loch, NX644703 Blackwater of Dee (1a) - no data forested upland catchment Pike, perch, roach, tench

Newton Stewart, D&G

requested from SEPA
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TABLE 14
List of freshwater fish obtained and dispatcheBERA for analysis.
Waterbod Location Species| No. Total Method of collection Provider
y P obtained weight (g)
Forth & Clyde canal Port Dundas, Glasgow Pike| 3 135 Electrofishing Marine Scotland
Forth & Clyde canal Port Dundas, Glasgow Perghl4 685 Electrofishing Marine Scotland
Forth & Clyde canal Port Dundas, Glasgow RoacH 2 1440 Electrofishing Marine Scotland
Kirtle Water Eér:ﬂ?rg;fk Fleming to| g ? Electrofishing Annan DSFB Marine Scotland
Kirtle Water E(Ijr:Ipliar:ilfk Fleming to| - i | 2 Electrofishing Annan DSFB Marine Scotland
Lochar Water A75 bridge Eel |7 460 Electrofishing Annan DSFB Marine Scotland
Lochar Water A75 bridge Trout | 5 Electrofishing Annan DSFB Marine Scotland
River Eden, Fife gen_back Gauging Eel 8 240 Electrofishing SEPA
tation
River Eden, Fife Ken_back Gauging Trout | 3 240 Electrofishing SEPA
Station
Water of Girvan Trout | 3 665 Angling Carrick Angling Club
Loch Achray, The . .
Trossachs Pike 1 2300 Angling SEPA
River Leven, Fife Milton of Balgonie Eel 4 300 Electrofishing SEPA
Busby (White Cart Improvemen
White Cart Water Trout | 2 420 Angling Angling Association (via Rodd
Finnie, bailiff)
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FIGURES

Figure 1: International Council for the Exploration of the Sea (ICES) sea areas and stat squares
around the UK. Landings data in this report are from sub-areas IVa (Northern North Sea), IVb
(Central North Sea), Vla (West of Scotland) and VIb (Rockall).
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Investigation into the Levels of Environmental Contaminants

Figure 2: Mean mercury concentrations (ug/kg wet weight) in flesh tissue of monk/anglerfish
(Lophius piscatorius) caught between 1980 and 2001. Concentrations symbolised on the centre of
ICES statistical squares. The maximum permitted Hg concentration under Regulation 78/2005/EC
is 1000 ug/kg. Data source: Marine Scotland contaminants database.
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Investigation into the Levels of Environmental Contaminants

Figure 3: Mean total ICES-7 CB concentrations (ug/kg wet weight) in liver of roundnose grenadier
(Coryphaenoides rupestris) caught between 1998 and 2001. Total ICES-7 CBs = sum of IUPAC
CB congeners 28, 52, 101, 118, 138, 153 and 180. Concentrations symbolised on the centre of
ICES statistical squares. Data source: Marine Scotland contaminants database.
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Investigation into the Levels of Environmental Contaminants

Figure 4. Locations from which marine fish were obtained during Marine Scotland research
cruises: (a) “Deep water” trawling stations to the west of Northern Ireland and the Scottish Western
Isles from cruise 1307S, September 2007 (red crosses at depths of 500 m, 1000 m, 1500 m and
1800 m); (b) “Deep water” trawling stations to the west of the Scottish Western Isles from cruise
0908S in July 2008 (red dots at depths of 500, 1000, 1500 m, and at depths between 1650-1800
m); (c) west of Scotland trawling stations from cruise 0308S February 2008 (numerals indicate haul
number); and (d) North Sea trawling stations (black crosses) from Marine Scotland cruise 1008S
August 2008.
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Investigation into the Levels of Environmental Contaminants

Figure 5: Mean concentrations of organic pollutants (ug/kg wet weight) in eels caught between
2004 and 2006. a) organochlorine pesticides (OCPs); b) ICES-7 polychlorinated biphenyls (CBs;
sum of CBs 28, 52, 101, 118, 138, 153 and 180). Data source: SEPA.
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Investigation into the Levels of Environmental Contaminants

Figure 6: Mean concentrations of phthalates (ng/l) in Scottish rivers during 2007. Phthalates =

sum of benzyl butyl phthalate (BBP), di-(n-butyl) phthalate (DBP), di-(2-ethyl hexyl) phthalate
(DEHP) and di(n-octyl) phthalate (DNOP). Data source: SEPA.
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Investigation into the Levels of Environmental Contaminants

Figure 7. Freshwater fish species distribution maps. a) Number of selected fish species (see text)
present in each 10 km grid square, and location of SEPA environmental monitoring sites under the
Water Framework Directive (black dots); (b) example species distribution for pike (Esox lucius) in
Scotland; (c) Distributions of selected fish species (by 10 km grid square) in central Scotland.
(Data: www.NBN.org.uk and SEPA).
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