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Foreword

This report presents the Norwegian notfonal comments on the 1997 investigations for the Joint
Assessment and Monitoring Programme (JAMP). JAMP is administered by the Oslo and Paris
Commissions (OSPAR) and their Environmental Assessment and Monitoring Conmintee fASMO).
JAMP receives guidance from the International Couneil for the Explovation of the Sea (TCES).
ASMO has delegated implementation of part af the programme fo the Working Group on
Concentrations, Trends and Effects aof Substances in the Marine Enviromment (SIME). The
Norwegian 1997 investigations are directed to particular JAMP issues relating ro comtaminanis
and implemented by SIME. Sonre JAMP issues to be addressed lock adeguare guidelines, in such
cases guidelines used by the Joint Monitoring Programme (JMP) were appiied,

The Norwegian JAMP for 1997 was carvied our by the Novwegian Institute for Water Research
(NIVA) by contract from the Norwegian Pollution Contral Authority (SFT), (NIVA contract
Biroa).

The Norwegian contribution to the JAMP was initiated by SFT in 1981 as part of the national
monitoring programme. It now comprises tfree areas: the Oslofjord and adjacent areas (Hvafer-
Stnglefiord area and Langesimdfford, 1981-), SovffordHardangerfford (1983-84. 1987-) and
Chrkdalsferd area (1984-89, 199]1-93, 1995-94).

Since the North Sea Task Force Monitoring Master Plan was implemenied in 1990 additional
areas have also been monitored. These include: Arendal, Lista and Bomlo-Sotra areas. On the
initiative of SFT and NIVA “reference” or merely diffusely contaminated areas from Bergen to
Lafoten have been monitored since {992 and from Lafoten to Norwegian-Russian border from
1994,

These commnenis are considered ay predininary netes on the 1997 resulis and are not ta be viewed
as @ fincl assessment.,

The comments are presented in accordance with the agreed standardised format (ASMEO 1997,
Anmex 12).

Thanks are due o many colleagues at NIVA, especially: Unni Efraimsen, Frank Kjellberg, Tom
Tellefsen for field work, sample preparations, data entry; Einar Brevik and his colleagues for
arganic analyses; Norunn Folsvik for organotin analyses; Bente Hiort Lanritzen and her
colfeagues for metal analyses; Guinar Severinsen for data programme management; and to the
authors Jolm Author Berge (organotin), Aud Helland (lead isotopes) Kietil Hylland (biological
effects methods), Jon Knutzen (dioxins) and Mats Walday forganotin). Thanks go also to Risay
Underwater Engineering and their crew aboard "Risoy’ for assisting in the field work and to the
numerous fishermen and their boat crews we have fad the pleasure working with.

Chsla, 7 Janwary 19939,

Normoan W, Green
Profect co-ordinaior

NIVA report no. 3580-39
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1. General Details

1.1 Executive Summary

The Morwegian JAMP 1997 included the monitoring of micropollutants (contaminants) in blue
mussels (23 stations) and fish (10 stations) along the entire coast of Morway. The results indicated
elevated levels of contaminants (i.e. over provisional “high background™) in:

o JAMP area 26: Oslofjord proper (PCBs, and to a lesser degree mercury, lead, zinc and ppDDE)
and Langesunds(jord (HCB, less so for cadmium, mercury and CB153). A significant upward
trend was found for mercury in cod from the inner Oslofjord 1984-97. A significant downward
trend was found for HCB in musszls from Langesund for the period 1990-97.

o JAMP areas 63 and 62; Serfjord and Hardangerfjord (cadmium, lead and ppDDE and to a lesser
degree mercury, zinc and CB153). The ppDDE median concentration in cod from the
Hardangerfjord was almost three times higher than any previous vear, Significant downward
trends were found for cadmium and zinc in mussels from the Sarfjord and cadmium in mussels
from the Hardangerfjord for the period 1987-97. A significant upward trend was found for
mercury in mussels from one station in the Sarfjord.

» JAMP area 65: Orkdalsfjord. The fjord has not been monitored since 1996,

The remainder of stations are mostly from presumed “reference™ areas, where only diffuse
contamination is expected. The results indicate primarily low levels of contamination. One possible
paint of concern is with HCB in cod liver from the Lofoten area where slightly elevated levels have
been found for three of the six years this stations has been monitored.

Four biological effect methods were applied to cod from six stations in both diffuscly and heavily
contaminated areas from the Serfjord, Hardanger, Lista, and Oslefjord areas. This is the first year in
a three-year trinl. The results for ALA-D (delta-aminolevulinic acid dehydratase) in blood cells
indicated exposure to lead from three of the more contaminated station. High cytochrome P4501 A-
activity (EROD) in liver was found at the most polluted site. The results for OH-pyrene in bile and
metallothionein (MT) in liver were inconclusive.

The effects of organotin were studied for the first time as part of JAMP. Imposex in dog whelks
indicated that at all five stations (four from the Haugesund area and one from the outer Oslofjord)
were affected by organotin. Intersex in periwinkles indicated only minor effects at the eight stations
studied (five from the Haugesund area, two from the south coast and two from the Oslofjord).

Composites of cod livers were analysed for dioxing and dioxin-like compounds. The samples were
collected in 1996 from four JAMP stations remate from known point sources of contamination. The
results (in part) indicated considerable regional vanation in the load of non-ortho PCBs. TEQpcpnr
and TEQuponte pen values were in the range expected from Morwegian reference arcas.

For the first time in JAMP lead isotopes were used as indicators for lead contamination in the
Sorfjord and Hardangerfjord. The study investigated lead derived from Odda at the head of Serfjord.
The results from sediment and mussel soft body indicated that the impacted area extends from Odda
to Hardangerfjord. The results for mussel shell did not show an evident gradient.

A new index was tested for the third vear to assess the levels of contamination of mussels in
“polluted” and “reference™ areas, The results for the “pollution” index indicated a *bad™ condition
and the “reference™ index indicated a “fair”. There was no change in classification from the 1996
results and no trend iz evident

NIVA repon no. 3980-99 1
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1.2 Introduction

The Norwegian contribution to the “Joint Assessment and Monitoring Programme (JAMP) was
initiated by the Norwegian Pollution Control Authority (SFT) and i3 integrated with SFT's State
Pollution Monitoring Programme. The procedures and practice of JAMP has also provided a basis
for other investigations of interest to SFT but not necessarily requested by JAMP (e.g. SFT's
Pollution and Reference Indexes, Chapter 1.3.8).

Data are submitted to ICES under three categories: for Purpose A (Health assessment) on a voluntary
basis, Purpose C (spatial distribution) on a voluntary basis and Purpose D (temporal trend
assessment) on o mendatory basis. Where practical, data collection was in accordance to agreed
procedures (OSPAR 1990). Data were screenced and submitted to ICES in accordance with
procedures outlined by ICES (1996).

This report focuses on issues and situations in Norway concerning contaminants and considered of
interest (o the implementation of JAMP (Table 1).

Table 1. JAMP issues to which the Norwegian investigations for 1997 can be addressed (cf., ASMO 1997,

Annex 300,
== Subject Description

1.2 Hg. Cd, and Pb What nre the concentrations and fluxes in sedimenis o bictn?

1.3 TET To what exient do blological effests secur in the vicinity of major
shipping routes offshore installations, marinas and shipyards

: FCBs 0 high concentrntions pose o risk o i marine coosysiem?

LE PCH D high concentrations of non-pertho and mono-orthe CBs in seafood
pose o risk 1o human health?

1.4 PAHz What are the concentrations in the maritime anes?

111 PFAHs Do PAHs nifect fish and sheilfish?

Other synthetie compounds | How widespread are synthetic organic compaunds within the maritime

anca?

1.5 Chigrinated dioxins and | 'What concentralions occur and have the palicy gaals (for the relevant

dibenzofirmns parts of the maritme area) been met?
117 Biological effects of Where do pollutants cause deleterious bivlogical effects?
polluians
ad Chempcal used In which areas do pesticides and antibiotics affect narine biom?
[mariculoure]

6.1 Ecpsystem heallh How can ecosysiem health be assessed in owder to determine the extent of

buman impact

This report is structured at the first and second level according to agreed format (ASMO 1997,
Annex 12) which imter alfa presents results before methodology.

1.3 Information on measurements

An overview of JAMP stations in Norway is shown in maps in Figure 1-Figure 4 and Appendix E.
The siations and sample counts relevant to the 1997 investigations are noted in Appendix E and F,

respectively.

Blue mussels were sampled at 30 stations and fish from 13 stations from the border to Sweden in the
south to the border to Russia in the north. Generally, mussels are not in abundance on the exposed
coastline from Lista (south Norway) to the North of Norway. A number of samples were collected
from dock areas, buoys or anchor lines (see footnotes in Appendix E).

2 NIVA report no. 3980-89
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Figure 1. JAMP sampling stations along the southern coast of Morway from the Swedish border to Berpen.
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Figure 1. JAMP sampling stations along the western const of Norway from Bergen to Namsos.
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Figure 3. JAMP sampling stations along the Northwest const of Norvay from the region of Ranfjord 1o
Lofoten.
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Figure 4. JAMP sampling stations aleng the norh coast of Nerway from the region of Lefoten to the Russian

border.
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1.3.1 Oslofjord area

Moderate overconcentrations of CB153 in mussels were found in the inner Oslofjord (s1.30A, up to 5
times provisional “high background” - see Chapter 2.1.2) (Figure 5, Appendix G). Slight
overconcentrations were found in flounder canght only at one station (st.318) midway along the
fjord. Overconcentrations were also found in cod liver from the inner Oslofjord (s0.30B, up to 6
times “high background™; Figure 6). The median concentration of CB153 in cod liver from the inner
Oslofjord was over 1200 ppb w.w. and higher than previous years (1990-199%6, Figure 6, Appendix
I). Similarly, the median concentration in cod fillet for 1997 was 4.34 ppb and higher than previous
years except 1992 (Appendix G).

Overconcentrations were also for sum of 7 PCBs (CB-28, -52, 101, -118, -135, -153 and -180) in
mussels and cod liver from inner Oslofjord stations (st.30A and 30B), about 6 times “high ;
background™ (Appendix H). Slight overconcentrations (less than 2 times "high background") were
found in cod livers from the outer Oslofjord. In 1994 the Norwegian Food Control Authonity (SNT)
issued recommendations regarding the consumption of fish liver from the inner Oslofjord due to
concerns about PCE contamination (Table 5).

Mo significant linear trend was delecied (see Chapter 2.1.3) for CB153 for mussel from four stations
(30A, 31A, 35A and 36A) from 1987 to 1997 or for cod (30B and 36B) from 1990 to 1997,

Power analyses (see Chapter 2.1.3) indicated that a hypothetical trend of 10% change per year in
CB133 concentration in the blue mussel or cod liver from the inner Oslofjord would take up to 12
years to be detected with $0% significance (Appendix G).

Moderate overconcentrations of mercury (up (o twice “high background™) were found in the fillet of
bath “large™ and "small* cod (s1.30B) from the inner Oslofjord (Figure 7). Trend analyses indicated a
significant epward trend for the period 1984-1997, The power, indicated as number of years, (o
detect a change in mercery in cod fillet from the inner Oslofjord was slightly better for *“small™ fish
(9 years) than “large™ fish {12 years) (cf., Appendix G). Slight overconcentrations (less than 2 limes
"high background™) were found in "large” cod from outer Oslofjord (st.36B).

In cod liver, slight overconcentrations (less than 3 times “high background™) were also found for lead
and ppDDE (st. 30B, inner Oslofjord) and zine (5t.368, outer Oslofjord).

NIVA report no. 3980-89 7
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Muszels from Langesundsford {s1.71A) had in 1997 marked overconcenirations of HCB {over 4
times “high background”, Appendix G). Concenirations have varied preatly during the investigation
period (since 1983) but median value have decreased distinctly since 1989 (Figure 8) due to about a
99% reduction in discharge of HCB and other organochlorines from a magnesium factory (cf.,
Knutzen er af, 1996).

The variability in the daia is much less afier 1989, The relatively large varability found in this series
prior to 1990 accounts for the poor power. The power of the monitoring program for the period 1990-
97 is 14 years and better than the power for the entire period which is over 25 years (cf., Appendix G
for entire period). The separate analysis for the 1990-97 data also indicated a significant dewmward
trend for this peried.

Moderate overconcentrations of cadmium, mercury and CB153 (less than twice “high background™)
were also found.

HCB Mytilus edulis, saft bady, sL71A
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Figure 8. Median HCB concentration in blue mussel (Aitifus edulis) from Langesundsfjord (west of
Oslofjord). (cf., Figure | and Fipure 26), Vertical line indicates when a magnesium factory redeced itf's
discharge by 99%. NB: log-scale.
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1.3.2 Sorfjord and Hardangerfjord

The development of the contaminant conditions in these connected (jords and the main remedial
actions that have been taken, have been outlined in the national comments for 1989 (Green 1991) and
recent natbonal report conceming Sorfjord in particular (Skei ef al. 1998). The results from JAMP
1997 are coupled to other studies in this area (e, Knutzen e al. 1997, 1999) and confirm that the
fjords continue to be contaminated especially with cadmium (Figure 9 and Figure 10) and lead and to

@ lesser degree ppDDE (Figure 11 and Figure 12) and mercury.

Results for mussels collected from the Sorfjord (st. 51A, 524, 56A and 57A) indicated severe
overconcentrations of cadmium (up to 14 times provisional *high background”, Appendix G) and
lead (up to 12 times “high background™), more moderately for mercury and zinc (up to 2 times).
Owerconcentrations of cadmium and lead could be traced 10 Ranaskjaer (s1.63A) in the
Hardangerfjord, about 60km from the head of the Sorfjord. A significant dowmvard trend was found
for cadmium at st.57A and 63A and for zinc at sL.57A from 1987 to 1997 (Appendix G). In addition,
sigmificant upward trend was found for mercury at st.57A during this period. In 1997 the Norwegian
Food Control Authority (SNT) has issued recommendations regarding the consumption of mussels
from the inner Sorfjord (Table 5) due to concems about metal contamination.

Moderate overconcentrations of cadmium, mercury and lead were found in Aounder liver from
Serfjord, 2-3 times “high background”. Overconcentrations up to 2 times “high background™ were
found for cadmium and mercury in cod liver from the inner Sorfjord and from Hardangerfjord.
Higher concentrations of cadmiom in cod liver were found in Hardangerfjord.

The power of the sampling strategies for mussels was relatively poor for samples collected from
Odda, at the head of the Sorfjord (51.52A). For example for lead in mussels, it is estimated that it
would take 24 years to detect a hypothetical trend of 10% per year with 90% significance (Appendix
Gi). This reflects the large variability found in the data series from this area. The variability is largely
due 1o the imegularaccidental input of contaminated discharges. The power improved with distance
Froaom Odda.

Overconcentrations of ppDDE were found in cod liver from Hardangerfjord (s1.678) and Serfjord
{51.53B), up to 10 and 4 times "high background™, respectively (Figure 13, Appendix G). The 1997
median concentration in Hardangerfjord was almost three limes higher than any previous year,
Overconcentralions were found in mussels to about 60km from the head of the Sorfjord (Figure 11
and Figure 12). As in previous years, highest concentrations in mussels (overconcentrations of over 7
times) were found midway along the Sorfjord (st. 56A). Slight overconcentrations (less than 2 times)
were found in flounder liver from the inner Sorfjord (51.538).

The source of ppDDE is uncertain but the Sorfjord and Hardangerfjord area has a considerable
number of fruit orchards. Earlier use and persistence of DDT and leaching from contaminated soil is
probably the main reason for the elevated levels found. DDT products has been prohibited in Norway
since 1970 (excepting the dipping of spruce seedling until 1987). One possible source may be DDT-
contaminated material buried in the vicinity of sL.56A (Knutzen ef al., 1998).

Slight overconcentrations of CB 153 were found in cod liver from Sorfjord and Hardangerfjord.

No trends were evident in these organism for ppDDE and CB153 during the period 1990-97.

12 MNIVA repart no, 3880.90



JAMP Malional Comments 1997 - Morway

A
CD Mylus edulis, soft body, st524
1: i .
¥ X - o
- & L R
E;'ﬂ} ‘_‘—_’-—-\—_—'—a\\ -
TI-. I i g = :rt‘-‘ W »
1987 wes 198 150 We1 1582 R T4 1885 1mE T
Year
B
C
gL
i 1]
im
Em""“"'? --------- L
..... r'---*--.x.r--‘-* -"'-._-
a;x """ KT R M e
Her 1588 1589 15990 ] p 1.7 o) 185 s g ] 16T
Year
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Figure 10, Median cadmium (Cd) concentration in blue mussel {(Mytilus edulis) from Hardangerfjord (s1. 63A,
i34 and 69A) (cf, Fipure | and Figure 26). Note difference in scale from Figure 9 and that for some vears
the upper confidence interval line is off-scale in Figure A,
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Figure 11. Median ppDDE (DDEPP) concentration in blue mussel (Myifus eaindis) from inner (sL32A) 1o
outer {st. 5TA) Sarfjord. {cf., Figure | and Figure 28).
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Figure 12. Median ppDDE (DDEPP) concentrations in blue mussel (Mytifis edilis) from Hardangerfjord (st
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Figure 13. Median ppDDE (DDEFPP) concentrations in cod (Gadus morfiuag) from Serfjord (51.53B) and
Hardangerfiord (sL67H) [cf, Figure | and Figure 26), Note that for some yvears the upper confidence
interval line & off-scale in Figures A and B.

1.3.3 Lista arecas

No overconcentrations of metals or chlorinated hydrocarbons were found in mussels, cod, or dab
(st.15A/B/F, Figure |, Appendices G and H).

1.3.4 Bomlo-Sotra area

With one exceplion there were no overconcentrations of metals or chlorinated hydrocarbons found in
mussels, cod, or plaice from this area (st. 22A/F and 23B, Figure 1, Appendices G and H). The
exception was for lcad in plaice liver where only a slight overconcentration was found (less than 2
times "high background”) (Appendix H). Dab was nol recovered al this station {22F) as was the case
during the period 1990935,

1.3.5 Orkdalsfjord area

Investigations in the area have been discontinued, Data for mussels is available for the period 1984-
19%6.
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1.3.6 Open coast areas from Bergen to Lofoten

This stretch of coastline covers 7° of latitude to 63°N (Figure 2 and Figure 3). Only two mussel
siations (30.92A and 98A) were investigated. Mussels were collected from S8A in 1992-1993,
However, during the period 1994- 1996 mussels were not found at this station but were collected from
nearby Skrova harbour (98X). In 1997 a "new"” 98A location was found roughly 18 km north in a
small fjord remote from apparent point source of contamination.

Cod was collected in the Froan area (51.92B), but not analysed. Both cod and plaice were collected
from the Lofoten area (51.98B/T).

In cod from the Lofoten area, slight to moderate overconcentrations of mercury, lead (on dry weight
basis) and HCB (less than 2 times "high background™) were found (Appendix G, see also Appendix
H}. Owerconcentrations of HCB (up to 3 limes "high background™) have been found for three of the
&i% years this station has been monitored (Figure 14),

HCB Gadus morhua, liver, sLSSB
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e N ——— o ——— el PR
oo i i
191 1582 1258 185 165 1956 1557
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Figure 14. Median HCB concentrations in cod (Gadis mowhina) from Lofoten (sL98B) (cf., Figure 3 and
Figure 26},

1.3.7 Open coast areas from Lofoten to Russian border

Five mussel stations were investigated in the open coast areas from Lofoten to the Russian border,
north of 68°N and a longitude from 17 to 29°E (Figure 3 and Figure 4). In addition, cod and plaice
were sampled in the Varangerfjord (st. 10B). It was the first time a flatfish had been sampled from

this station within the JAMP program.

Slight overconcentrations (less than 2 times “high background”™) of cadmium and CB153 were found
at one mussel stations {st. 43A) (Appendix G and H)L.
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1.3.8 Norwegian Pollution and Reference Indexes

The Norwegian Pollution Control Authority (SFT) is interested in obtaining a select and small group
of indices o assess the quality of the environment with respect to contaminanis. One index is based
on the levels and trends of contaminant concentrations in the blue mussel collected annually from a
selection of the more contaminated fords in Norway {Appendix [). SFT has also requested the lesting
of this index against “reference” stations from selecied arcas and fjords.

The Index scale varies from 1, in which no overconcentrations were found al any station, to 5, in
which at least one sample from each area or fjord could be classified as *very bad”™ in SFT's system.

Fewer areas and contaminants were sampled in 1997 compared to 1995-96, Hence, the Pollution
Index had to be recalculated for 1995-96 on a common basis. Only eight fjord areas were included.
The Index for 1997 is 3.3 and lower than previous years. A value between 3 and 4 would be
classified by the SFT system as “Bad™.

Similarly, the Reference Index values for 1995-96 had to be recaleulated in order to compare the
results to 1997, Only 6 fjord/areas were included. The Index for 1997 is 1.3 and lower than for
previous years. A value between | and 2 would be classified as “Fair™.

1.3.9 Biological effects methods

The JAMP-programme for 1997 included the first of a three year trial to test the application of 4
methods to determine biological effects of contaminants, i.e, OH-pyrens-metabolites in bile, ALA-D
{delta-aminolevulinic acid dehydratase) in blood cells, cytochrome P450 1 A-activity (EROD) in liver,
and metallothionein (MT) in liver. All parameters were measured in Atlantic cod (Gadis morfua)
from the inner Oslofjord (st.308), outer Oslofjord (36B), Lista area (15B8), Sorfjord (538) and the
connecting Hardangerfjord (67B), and the coastal area near the mouth of the Hardangerfjord (23B)
(ef., Figure 1). There were 11-25 fizh sampled from each station (¢f, Appendix J).

The concentrations of OH-pyrene {a PAH metabolite) in bile were high in cod from site 158 and
from sites 538 and 678 (Figure 15). Onc major reason for those levels was thought to be the
conditions for holding the fish before sampling. At these three sites, the cod were held in cages close
to or at a jetty with boating activity. At 23B and 36B, the cod were held in areas remote from such
possible sources of PAHs.

The activity of ALA-D appeared to be inhibited at the three sites with highest pollutant levels, i.e.
30B, 53B and 67B (Figure 16) indicating that cod from these stations were exposed to lead.

The activity of hepatic cytochrome P4501 A (EROD) was clearly elevated at the most polluted site,
51B (Figure 1T). No adjustment for season, size or sex has been made here even though these factors
might be important (OSPAR 1998),

The hepatic concentrations of the metal-binding protein metallothionein (MT) were lowesl at the
most polluted station, 53B, whereas levels a1 the other five sites were similar (Figure 18). This
protein is induced by and binds to the metals cadmium, zine, copper and mercury. Elevated levels of
cadmium, mercury and zine are found in the Serfjord. Hence, the resulis from station 538 are
unexpected. The results from 1998- 1999 will be of particular interest in this respect.
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Figure 15. Concentrations of OH-pyrene in bile of cod sampled at the indicated sites. Median,
quartiles, 10/90-percentiles and outliers are indicated. (See also Figure |, Appendix J Table 10.)
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Figure 16. Activity of ALA-D in blood cells of cod sampled at the indicated sites. Median, quantiles,
1 0/90-percentiles and outliers are indicated. (One low outlier not shown for st.30B, see also Figure 1,
Appendix J Table 11.)
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Figure 17. EROD=mctivity in the microsomal fraction of livers from cod sampled ot the indicated
sites. Median, quartiles, 10/90-percentiles and outliers are indicated. (See also Figure 1, Appendix [
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Figure 18. Concentrations of metallothionein (MT) in liver of cod sampled at the indicated sites.
Median, quartiles, 10/90-percentiles and outliers are indicated. (See also Figure |, Appendix J Table
13.)
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1.3.10 Investigations of organotin

Effects from-, and concentrations of organotin in NMucella fapillur and Lirtorina littorea were
investigated along the coast of southern Morway, 1997,

Dogwhelks
Dogwhelks (Nueelle lapilius) were sampled at five stations in October 1997; four of them in the
Haugesund area (Figure 19) and one in outer Oslofjord (s1.36A, Figure ). No snails were found at
one station in the Haugesund area (st 11, Kopervik).

Figure 19. Sampling sites for organotin in dogwhelks (Nucella lapilius) in the Haugesund area. "b"
stations indicate where mussel were sampled (1998).
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TBT-induced development of male sex-characters in females, known as imposex (VDSI and RPSI),
was analysed according to OSPAR-JAMP guidelines. Detailed information about the chemical

analyses is given in Folsvik er al. (1999),

Effects from organolin was observed at all stations; VDS] was around siage 4 (slage 6 indicates the
most affected) and sterile females were found on station 4, 6 and 10 in the Haugesund area.
Concentrations of organotin were between 31.5 and 111.9ug Sn'kg d.w. (Table 2) indicating that the
snails were recently exposed to organotin. Reference samples have concentrations below the
detection limit (<7 pg Sn'kg d.w.).

Generally, there was a small improvement in VDSI over the years (Figure 200, and less females were
sterile, while the *relative penis size index® (RPSI) was more inconsistent. There was moderate
change in organotin concentrations of dogwhelks from Faerder (st 36A) between 1993 and 1997; in
females from 57 to 42,9 pg Sn/kg d.w. and in males from 45 o 66 pg Sn'ke d.w..

Table 2. Imposex (VDSI, RPSI) and levels of organotin (ug Sn'kg d.w.) in Nucelfu lapillus in 1997,
YBT =TAT+DAT+MBT, 5H = avg. shell height in mm, PS = avg. penis length in mm, n.m. = not

Station Area Sex 5H TET $BT TPh VDSl PS5 RPSI

4 H.sund FiM 2BA528.3 J1.5ETE 498047 B4m8 41 3.4 4 51.6
1] H.sund Fid 2957279 111.9nm 1558nm.  18.8hn.m. 4.1 2933 3.5
T H.sund FiMd  25.8526.1 365 nm  &01inm. 9.9 nm 4.0 30534 1.5
10 H.sund FM 288200 3Idnm 452nm. 54/ nm 4.1 2.7T13.6 40.4
IBA Fanrder FiM  20.9728.7 42906680 B2479.3 105187 4.0 2.86.2 13.8
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Figure 20. Imposex (VDSI and RPSI) in Nucella lapillus at 6 stations in southem Norway in 1991
{Harding et al. 1992), 1993 (Walday er al. 1997) and 1997, (See maps Figure ] and Figure 19.)
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Periwinkles

Periwinkles (Littorina littorea) were sampled at eight stations during October 1997; four stations in
the Haugesund area (Figure 19), three near the Oslofjord (st 71A, 76A, and 36A) and one in the Oslo
harbour (st.30A, Figure 1). On one station (st. 11, Kopervik) no snails were found.

TBT-induced anomalies in the reproductive system, Enown as Intersex (IST), were analysed
according to OSPAR-JAMP guidelines. Detailed information about the chemical analyses is given in
Folsvik er al. (1999).

Periwinkles were less sensitive to TBT than dogwhelks and effects from organolin on periwinkles
were minor (Table 3 and Figure 21). Few of the snails were affected, and no one more than stage 1.
Mo development of prostate was observed in females. Unforunately, carbon backeround emission
masked some of the results from the chemical analyses. The positive commelation between effects (ISI)
and the concentration of TBT found in the periwinkles was almost analogous to the findings of Baver
et al. (in press). As for dog whelks, concentraions found here also indicate that periwinkles have been

recently exposed to organotin.

Table 3. Intersex (I51) and levels of organotin (pg Sn'kg d.w.) in Lictorina linorea in 1997,
YBT=TBT+DBT-+MBT, SH=average. shell height in mm, m=masked values, n.m.=nol measured.

Station Area Sex SH 18T _ TBT TPh El
4 H.sund Fi 18.5M18.9 23.1M14.2 B2.7M86.1 <1 /=1 [1]
7] H.sunid Fi 2137201 135.5/ num. 407100 ., <1 { L. 0.08
T H.sund Fil 157168 m { n.m. m§ n.m. m J n.m. 0.05
10 H.sund Fidd  19.818.8 m { n.m. m f n.m. m/ in.m. i}

A0a Osla Fitd 172174 184, 30414, 340310882 26,0711 0.1
36A  Faender, F®d  169HG6E i f i f L, i f i)
T1A Langesunds(j, Fia 18417 8 md nm. m { L, m f in,m, 1]
TEA Arandal Fvl 230222 m . n.m. m f m.mi. m { m.m. 0.07
0.2
0,15
= 0.1
N N I |
| .
4 ] T 10 304 B TA -]
station

Figure 21. Intersex (ISI) in Littorina listarea at eight locations in southern Norway in 1997.

1.3.11 Dioxins and dioxin-like organochlorines in cod liver

Compaosite 1996-samples (n=23) of cod liver from three assumed reference localities (open coast, far
from point gources) and a locality in the outer Oslofjord (JAMP localities 1513 Lista, 238 Bomlo,
168 Faerder (Oslofjord) and 98B Lofoten) have been analysed for polychlorinated dibenzo-p-
dioxins/dibenzofurans (PCDD/PCDF, non-ortho PCBs and polychlorinated naphtalenes (PCN).

The resulis given in toxicity equivalents (TEQs) are presented in Table 4. TEQpopryF and
TEQuon-ortho PCRB have been calculated on the basis of toxic equivalency factors (TEFs) in Ahlborg
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1989 and Ahlborg er af. {1994}, respectively. The tentative TEFs for PCN are from Hanberg of al.
(19907,

Table 4. TEQs in liver of cod {Gedies morfner) from open coast localities in Norway 1996, ng/kg w.w.
(E TEQ also on fat weight basis)

Localltics TEQpCDIF  TEQn.-p, TEQPCN X TEQ ww, % fal I TEQ
PCR basls Fat basis
158 Lista 1§30 G ] 052 483 e 1 M6
238 Bemlo 8.24 21,40 0.23 29,87 67,7 4.1
368 Fmrder 9,30 89.40 103 99,73 432 1206
98B Lofoten 7.61 3740 0.24 47.25 75.2 2.8

The largest contribution to £ TEQ came from non-ortho PCBs, i.e. 72-90 % of the total.
PCDD/PCDF contributed 9-28 % whereas TEQpep were negligible (0.5-1 %)

The data indicate considerable regional variation in load of non-ortho PCB along open coast from
Skagerrak in the south to Lofoten in northern Norway, On fit weight basis the maximum:minimum
ratio was about 6:1 against about 2.5 for dioxins.

TEQpcpDiF values in the ange 5-10 ng/kg w.w. are in accordance with previous recordings in
samples from Norwegian reference areas (Knutzen 1995 and more recent data).

Excepting the Ferder value, the concentrations of TEQ,an-0rthe PCB in Table 4 are within the
interval levels from other (scarce) records from other “uncontaminated” parts of the Norwegian
coast.

The relatively high concentrations of non-ortho PCB in outer Oslofjord cod agrees with the frequent
ohservation that routinely monitored £ PCB7 often have moderately exceeded the provisional "high

background™ far this group in Norwegian cod (Green 1997a ).

The four samples were also analysed for the organic contaminants normally analysed in fish liver
within JAMP. The resulis compare roughly with the median values, Pending implementation of
analytical methods, these samples will also be analysed for Toxaphene and brominated flame
redardents,

1.3.12 Introductory studies with lead isotopes

This trial involved the determination of Pb isotope ratios and concentrations in sediments, mussel
shells and soft tissues from the Serfjord and Hardangerfjord south — western Norway.

Both sediment and blue mussels from the Sorfjord in Hardangerfjord, are polluted by zine and lead
due to the industrial discharges from local industry near the town of Odda in the inner part of the
Sorfjord (Skei er af, 1998).

Analyses of the raw material used for zinc production and the manufactured product (zinc pellets)
show a typical low 206Pb/204Ph ratio (16.9 - 18.3) compared to a ratio of 19.8 observed at depth in
sediment cores from the Sarfjord.. The normal Pb 206pk204ph ratio today is about 18.7 (based on
literature data). By studying this ratio in sediment samples (two sediment cores and surface samples)
and blue mussel (soft tissue and shell) in a gradient towards the open sea, the objective was o
investigate changes through time and the influence area of the industrial outled.

Lead concentrations in sediment were determined by flameless atomic absorption spectrometry
(FAAS) after extraction with HNO3 and HCI, The 206Pb/204Pb ratios were determined by mass
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spectrometric analyses performed on a Finnigan MAT 261 mass spectrometer with single rhenium
filaments.

Analysis of lead in sediment samples from cores collected in the inner part of the ford (station 2; 10
km from Odda) and the outer part (station 3B; some 30 km from Odda) shows a typical inerease in
concentration up core from a sediment depth corresponding to about 1930, A rapid increase in lead
concentrations in the late 1970ies is observed, corresponding to an increase of zinc production. The
Norzinc plant started its production in 1929, The sediment cores available are relatively shon,
inhibiting analyses of pre-industrial sediments.

Analyses of 206ph 204 ph ratios (naturally occurring lead isotopes) in the same samples show a
decrease in the upper part of the sediments, comresponding with high levels of lead of industrial
origin. Almost the same 200pb/204ph mtios detected in the top sediments were found in zine
concentrate and zinc pellets produced by the industry in Odda (Figure 22).

There was a significant difference (95 % confidence level) in both lead concentration and
206pp/204Ph ratio in surface sediments from the Serfjord (st. 565 Krossanes) to half way out the
Hardangerfjord (st. 675 Strandebarm) and the outer coast (st. 225 Espevar). There was no difference
between Strandebarm and Espevaer (Figure 23). This shows that the industry in Odda has less impact
on the sediments in the outer part of the Hardangerfjord and further out to the open coast, regarding
lead. However, even at station 225 Espevier at the open coast, the mtio was lower than observed in
pre-industrial sediments from the area (Figure 24). This indicates that there must be other sources of
lead pollution, which influences the ratio. This could be atmospheric lead from petroleum sources.

The same gradient pattem was evident for the blue mussel tissue (Myviffus edulis), There was a
significant increase in the 206pb/204pPh ratio (p= 0.0245, correlation coefficient = 0.8) with
increasing distance from Odda, indicating a reduced influence from industrial discharges (Figure 25).
However, the isotope ratio was far below the back ground level found in the sediment core, or the
present day “nalural™ ratio. As for the surface sediments this may reflect influence from other sources

such as atmospheric deposition.

The isotope ratio in mussel shell did not show the same significant increase towards the open sea as
the soft tissue. It is likely that the shell material reflects impact over the years depending on the age
of the shells, while the soft tissue reflects impact over some months.

The use of naturally cccurring isotopes, like those for Pb, contributes to the understanding of the
discharge history of the industry and is well suited for sediment cores. The sediment cores from the
Sorfjord did not penetrate pre-industrial deposits , the *real™ background level could therefore not be
established. Complimentary sampling of top sediments, mussel shells and soft tissues from the
stations between 52 and 22, would allow a better interpretation of changes in the gradients.
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Figure 22. Lead (Pb ppm) and **Pb/™ ' Ph ratio in a sediment core (st. 525, about 10 km from Odda, Figure 1)
from the Sorfjord. The isotope ratio in zine concentrale and pellets are marked with arrows.
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Figure 23, Lead (Pb ppm) and ™Pb™™Pb ratio and in surface sediments (0-lem) from three stations in
Sorfjord / Hardangerfjord area {cf., Figure 1).
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Figure 24. **Pb™ Pb ratios in sediment {0- lem), Blue Mussel tissue and shell from the Sorfjord and
Hardangerfjord {cf., Figure 1). The isoiope ratios in industrial products (Zn-concentrate and pellets) and
sediment background are indicated by horizontal lines.
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Fipure 25. Comelation of the ™Pb™ Pb mtios in mussels with distance from Odda(km) (cf.. Figure 1}
(p=0,0245, r=67,0).
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1.4 Overall conclusions

In regards 1o JIMF/JAMP Purpose A (health assessment), attention should be called to the list from
Morwegian Food Control Authority (SNT) which names the of restriclions and recommendations
conceming the sile and consumplion of seafood's in Morway (Table 3).

Table 5. Summary of action taken by the Norwegian Food Control Authority (SNT) concerning the
consumplion and gale of fish products along the Norwegian Coast (SNT, pers. comm. 1998, SFT,
pers. comm. [999)

frea of coficem Last Main Main fish/shellfish | Recommendations
(km2) yearof | parameters product of or resiriclions
issus/ of concern concernad of concern:
evaluat
ion
JnnerQslofiord (190y | _|.2884 | PGB 1 ...l fishiver I .. Consumglion
[Drammensfiorden (45) | 1882 | Dioxins/PCB | = codliver | Consumption and Sale
Sandefjordfiorden(3) | ] 1903 | . PGB |  round fish fver | Consumption and Sale
Grenkandshordens,
Langesundsfiord (84) 1 1987 ... Dioxins | fish, shelifish | Consumption and Sale
Nristansandsfiorden (29) 1 . 1994 | Dioxing/PC8 | figh, shelifish | Consumption and Sale
Fedafjorden(13) | 1985 | PAH | Halfish sheiish |  Consumption
Seudafiorden(2%) . Jdeee | PAH | fishliver, mussels | Consumption
Sorlorden(B0)y ] L CdPbHg | mwumsels | Consumption
Bargen anes ncluding
Herdlaljorden, Byffoden,
Hjaltafforden, Grimstadfjordan and
[Rawnefjorden (180) 1996 | PeB | fish shellfish | Consumption and Sale
_________ den {8) 7008 AN Tnussels T | Consumplion
Hurmmahvik
(Trondheimsfiorden)(5) | 1988 | PaM |  mussels |  Consumplion |
‘Ranfiorden (15) T Age7 | PAHPOHY | mussels T Consumption ]
Vefsnfiorden (50) 1882 FAH mussels Consumplion

In regards 1o JMP/JTAMP Purpose C (spatial distribulion assessment), the concentrations found in
1997 are indicated in the bar graphs shown in Appendix H. Provisional *high background”™ levels
were used to identify elevated concentrations. This initial assessment revealed no new areas of
congem that are not currently under surveillance.

In regards to IMP/JAMP Purpose D (temporal trend assessment) there is evidence that the median
concentrations of cadmium in mussels from the Sorfjord have decrepsed since 1987, An analysis of
HCB concentralions in mussels from the Langesundsfjord 1990-1997 have shown a decrease,

Study of the power of temporal trend monitoring was useful in assessing existing sampling strategies,
however, modifications might be needed to account for local conditions. In order to obtain a better
understanding of the source of variation of concentrations as a basis for assessing/improving
sampling strategies and remedial action several supplementary investigations were applied to the
1997 material. This report includes discussion of the results of biological effects methods including
imposex and intersex, analyses of dioxins and dioxin-like compounds and investigations of lead
isotopes. Biological effects methods has also been incorporated in JAMP for 1998 and 1999,
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2. Technical Details

2.1 Compliance with guidelines/procedures

2.1.1 JAMP programme

samples were collecied and analysed, where practical, according o OSPAR guidelings (OSPAR
1990) and screened and submitted to ICES by agreed procedures (ICES 1996). The most important
point of concem are those stations where insofficient number of fish were collected (cf., Appendix
F}.

2.1.2 Overconcentrations and classification of environmental guality

This report focuses on the principle cases where median concentrations exceeded provisional "high
background” ("normal”). The median concentration can be derived from the tables in Appendix G or
figures in Appendix H, depending on the year and concentration basis in question. The provisional
"high background" limiis are summarised in Table 6. The factor by which concentrations exceeded
“high background™ is termed overconcentration. “High background™ limits have not been set for all
conlaminants and species. It should be noted that there is in general a need for periodical review and
supplement of this list of limits in the light of results from reference localities and introduction of
new analytical methods, and/or units. Because of changes in the limits, assessments of
overconcentrations for years prior to 1997 made in this report may not correspond to figures and
assessments made in previous national comments,

In addition to the use of "kigh background”, the Norwegian Pollution Control Authorty’s (SFT's)
system for elassification of environmenital quality has been applied (Table 7).

Mo attempt has been made to compensate for differences in size groups or number of individuals of
mussels or fish. The exceplion was with mercury in fish fillet where seven and seventeen data sets in
this study showed significant differences between “small™ and “large™ fish (Appendix G). In regards
o mussels, there is some evidence that concentrations do not vary significantly among the three size
groups emploved for this study (i.e. 2-3, 3=4 and 4-5 em) (WGSAEM [993).

The National Comments since 1994 have included two additional analyses. The first is that the upper
95% confidence interval for the last three sampling years is linearly projected for the next thres
years. This is in line with a proposal submitted earlier (Nicholson, ef al. 1994) and is used to assess
the likelihood of overconcentrations. This estimate is based on the results for the temporal trend
analyses. The estimate was made for series with al least 6 years of data.

The second 15 an estimate of the power of the temporal trend secies expressed as the number of years
1o detect a 10% change per year with a 90% power (cf., Nicholson, et al., 1997). The fewer the years
the harder it is detect a trend. The power is based on the percentage relative standard deviation
{(RLSD) estimated using the robust method described ASMO (1994) and Nicholson er al. (1996). The
estimate was made for series with ai least 3 years of data and covers the entire period monitored.
This fixed means of treating all the datasets may give misleading results especially where non-linear
temporal changes are known to occur, such as for HCB in blue mussels from Langesund (Figure 8).

With respect o Purpose A (health risk assessmient), the Norwegian Food Control Authority (SNT) is
responsible for official commentary as to possible health risk due to consumplion of seafood. Hence,
the results of the JAMP pertaining to this purpose are presented only as a partial basis for evaluation.
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Table 6. Provisional "high background levels” of selected contaminants, in ppm (mg/kg) dry weight (blue
mussel) and ppm (mgkg wet welght) (blue mussel and fish). The respective "high background” limits are
from Knutzen & Skei (1990} with mostly minor adjustments (Knutzen & Green 1995; Molveer e al. 1997),
excepl for dab where the suggesied limit is based on JAMP-dota (Knuteen & Green 1995} Especially uncertain
values are marked with "7°,

— ==

Cont. Blue mussal ! Cod 1 Flounder Dab
liver  fillet | liver fillet liver fillat
ppm d.a, PR WAL, PR PP | PR WA, PR OWW, |ppmowow.  ppm
WL WL WA
Lead 0% 0.5 % 0.1 0.a7 037
Cadmium| 209 0.4 0.1 0ar 037
| Copper | 10 2 2% 20 307 107
Maorcury 0.2 0.04 013 0.1 017
Zinc 200 2 a0 a0 607 507
YPCB-78)| 0020 0.004 0.5% 0005 | 0107 000579 057 0.010 7
CB-153 0.005 0.001 4 0279 0.057 ™ 0207 h
ppODE 20103 0.002 B pz 0,03 78 0178
"WHCH 00053  gom® 0.05 28 00179 003 7H
HCB 0.0005%  0.0001 2 0.0z 8 0.005 7 0.017
TCODN | 0.000001 % 00000002 2

1y Respectively: Mynitus eduilis, Gadies moving, Plaichilvs feses ood Limmods Rorses,
2y From ike Morweglan Pallstion Control Autharity Envinormental Class | ("good ™} (Molveer o al 1997),
4y Conversion assuming 2096 dry weight.
4 ) Approximately 25% of EPCB-7 (Knutzen & Green 1995)

F 3 1.5-2 times 75% quartile {efl, Annex B in Knutzen & Green 1995)
®} Assumied equal io limit for ZDDT or THCH, respectively, from the Marwegian Pollution Condrol

7) Meean plus 2 times standard deviation (cf, Annex B in Knutzen & Green 1995)
B y Estimabed o8 sum of 7 individual PCB compoiands (CB-28, -52, =101, =118, 138, 153 and -180) and

assumed o be ca, 3006 and 70 % ol total FCB for blue mussel and cod/Matfish, respectively.

Authonty Envircnmenial Class | (“good”) (Molvar e ol 1997). Henee, limits for ppDDE and $HCH are
prabably too high (lacking sufficient nnd relishle reference values)
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Table 7. Extrcts of the Norwegian Pollution Control Authority revised environmental classification system of
contaminants in blue mussels and fish {from Molveer ef af, 1997),

Contaminant Classification (upper limit for classos 1-1V)
[ Il 1} ') W
“good" “Fair" “poar” “had" “very bad"
BLUE MUSSEL
Lead| ppm  dow 3 15 40 100 =100
Cadmlum| ppm dow. 2 5 20 40 =0
Coppar| ppm  daw. 10 30 100 200 =200
Mercury| ppm  d.w. (i 0.5 1.5 4 =4
Zine| ppm dow. 200 400 1000 2500 >2500
YPCB-T| ppb  wow. 4 15 40 100 *100
T0DT| ppb v 2 | 10 30 =30
THCH| ppb  ww. 1 3 1] 30 =30
H b wow 0.1 0.3 i & =5
TEpcorp M pop  wow. 0.2 0.5 1.5 3 >3
COn, fillat
Mercury| ppm o 0.1 0.3 0.5 1 =1
[[COD, liver
TPCE-T| ppb  wow. 500 1500 4000 10000 >10000
TDOT| pply  wia 200 5400 1500 3004 =3000
THCH| ppb  wow. 50 200 500 1000 =1000
HCBY ppb  wow 20 50 200 #00 =400

| y TCDDN (ef., Appendix B)

a2 NIVA report no. 3960-59



JAMP Mabional Commenis 1997 - Norway

2.1.3 Comparison with previous data

A simple 3-model approach has been developed o study lime trends for contaminants in biota based
an median concentrations (ASMO 1994). A variation of this method was applied to mercury in fish
fillet to distinguish trends in "large” and "small” individuals. The method was first used on a large-
scale basis by the Ad Hoc Working Group on Monitoring that met in Copenhagen 8-12. November
19493 (MON 1993). At this meeting it was agreed 1o apply the method on contaminants in fish muscle
and liver on a wet weight basis and contaminants in soft tissue of mussels on a dry weight basis. The
resulis for this assessment are presented earlier (ef, ASMO 1994). The method has been applied to
Norwegian data and results are shown in Appendix G. The results can be presented as in Figure 26.

Time trend figure example
Cd Mytilus edulis, soft parts, st.30

madian H5% conflidence provisianal
2 50 consentralion ntarvals “Dachground vl

2.00

e e

1.00

0.50

smoalbed median lina
R} : )
1880 10E2 1084 10&6 1388 1980 1843

Year

Figure 26. Exomple presentation of vaniation in contaminant concentration with time. The figure shows
median concentrations, nunning mean of medion values, 95% confidence interval. The provisional "high
background level” is marked with a horizontal line and corresponds 1o values listed in Table 6 {zee exi)

The statistical analysis was carried out on temporal trend data series for cadmium, copper, mercury,
lead, zine, the PCB congener CB153, ppDDE (ICES code DDEPP), y-HCH (ICES code HCHG) and
HCB. Assessment focused on individual compounds instead of “sum variables™, CB 153 was chosen
because it is persistent and may act as an indicator for other congeners (Atuma ef af. 1996),
Furthermore, there is some evidence that CB 153 may correlate with TCDD-equivalents (Boer et al.
1993).

2.2 Information on Quality Assurance

NIV A has participated in all the QUASIMEME international intercalibration exercises, including
Round 12 (1998). These exercises have included nearly all the contaminanis analysed for JAMP.
Quality assurance programme for NIVA is similar to the 1996 programme (cf. Green 1997). In
addition, NIV A was accredited in 1993 in accordance with the EN45000 standard by the Norwegian
Accreditation (reference PO09). A summary of the quality assurance programme at NIVA is given in
Appendix A. A summary of the intercalibrations exercises that NTVA has participated in 15 givea in
Appendix C.
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2.3 Description of the Programme

The sampling for 1997 involved sampling of blue mussel at 23 stations and at least one flatfish
species and’or cod was sampled at 10 stations, The Norwegian JAMP has been expanded since 1989
to include monitoring in more diffusely polluted areas. Though new stations are initially intended for
annual monitoring (temporal trends), there has not always been sufficient funds to do this for every
station. Sample/station reduction measures have laken to reduce costs. Furthermore, sufficient
samples have not always been practical to obtain. When this applies to mussels a new site in the
vicinity is often chosen. As for fish, the quota of 25 individuals (£10%), indicated in Appendix F as
either 25 individuals or 5 bulked samples consisting of 5 [ish per bulked sample, was met for all
stations. Extra sampling may occur where a bi-catch of fish provides 5 or more fish of a priority
species or in co-ordination with VIC (SIME 1996, 1997). Initiation of the VIC programme allowed
supplementary sampling at st.30B (cod), 33B (flounder), 53B (cod and flounder) and 678 (cod).
Appendix E and F gives an overview of the planned and realised sampling.

Concentrations of metals, chlorinated hydrocarbons (including pesticides) and polycyelic aromatic
hydrocarbons in mussels and fish were determined at the Norwegian Institute for Water Research
{(JAMP code NIVA). An overview of the methods applied up to and including 1992 sample material
has been presented by Green (1993, alse MG document 197 infio 3). Only minor modilications have
been made since. An overview of analyses applied from 1981 te 1997 (1998) for biological maternial
is given in Appendix D. Parameter abbreviations are given in Appendix B.

A description of the components of variability will be provided with the completion of the
Morwegian contribution to the VIC programme.
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Appendix A.
Quality assurance programme
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Accreditation

The laboratories at NIVA, both the chemical, microbiological and the ecotoxicological
|laboratories, were accredited in 1993 for quality assurance system by the National Measure-
ment Service - Norwegian Accreditation and based on European Standard EN45000, NIVA
has reference number POOS.

Summary of guality control results
A summary of the results for the analyses of the SRM for biota is shown in Table Al.

As standard reference material (SRM) for the control of the determination of metals, dogfish
muscle (DORM-2) or dogfish liver (DOLT-2) was used (see Table Al).

For control of PCB's and PAH analyses in biota SRM 350 (mackerel oil) and SRM 1974 was
used, respectively. In addition to SRM 1974, an internal standard was used for quality
control,

The results are satisfactory.
See also results from intercalibrations exercises listed in Appendix C.

NIV A has also participated in QUASIMEME exercises up to and including Round 14, the
latter would apply to the 1997 samples analysed in 1998, The results from Round 14 were

acceptable.
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Table Al. Summary of the quality control resulis for the 1997 biota samples analysed 1997-98. The Standard
Reference Malerials (SEM) were DORM-2" (dogfish muscle) for mussels and fish fillet, DOLT-2" {dogfish

liver) fior fish liver, 350" {mackerel oil) for mussels and fish liver and NIST SRM 2974" "™ {mussel tissue) for
miussels, SEM was analysed in series with the JAMP-samples for analyses of metals {mg/kg). organic chloring's

or PAH (pgke). Tissue types were: mussel softbody (SB), fish liver (L1} and fish fllet (ML),

Code Contaminant Tissu| SRM  SRMvaluet |W N | Mean  Standard
@ ty typa confidance value  dewiation
interval
Cd cadmium 58 | DORM 0.0E3 + 0.008)] & 5 0043 002 I
LI | DOLT 2080 + 05 79 ir 199 0.5
Cu coppar 58 | DORM 234 +016 |6 & 200 0.04
58 | DOLT 2580 + 14 9 8 28.5 o7
Li DOLT 2580 £+ 19 29 K 259 1.4
P [EES 58 | DORM 0,065 + 0007 &6 5 0070 0,012
LI DOLT 022 + 002 | 29 17 0. .04
Hg Marcury 58 | DORM 464 + 026 | 33 17 & 55 018
£n zinc 58 | DORM 256 23 i 5] 258 1.3
L | DOLT &8 25 |29 17 | 855 2.1
CE-28 PCEB congener CB-2B ) 350 X225 =+ 4 ih | 21 19.0 28
CB-52 PCB congener CB-52 | (all) | 350 62 +9 31 21 | 59 3.6
CB=101 PCE congener CB-101 {all) 350 164 + 8 I 21 | 166 .0
CB-118 PCB congener CB-118 | (af) | 350 142  + 20 31 21 | 144 0.0
CB-153 PCB ComgEner CB-153 [} 350 ki + 20 b | 2| 3 1249
CB-180 PCE congenar CB-180 {ail) 350 3. * 13 a1 21 Fi 5.5 I
:1 Mational fewanch Councll Canads, Mévicion of Chesninry, Misine Analythesl Chemliry Standand
":L BCR, Community Burcau of Relference, Commission of the European Communitics
i Maticanl Instiiuie of Sendands & Technology (NIST)
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Appendix B.
Abbreviations
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Abbreviation!  English Norweglan
ELEMENTS

Al alurniirium alumirim

AB arsenic arsan

Cd CB i kadnwum

Co coball koball

Cr chromium fkrom

Cu copper kobber

Fa iron Jarm

Hg MECUry kvikEsaly

Li lithium Titfewm

Mn manganese mangan

Mi nickal nikkel

Fb lead by

Ph210 wad-210 biy-210

Se selanium S

Ti tit@nium titan

Zn zine ik

PaAHs

PAH polycyciic aromatic hydrocarbons polysykliske aromaliske hydrokarboner
ACNE acenaphihens acenaften

ACMLE acenaphihylens acenaflylen

ANT anthracana arlracan

BAA 2 benz[sjanihracene benzjafaniracen
BaP 3 benzo{ajpyrana benzofajoyran

BEBF & benzo|bjfluoranihena benzofbiffuaoranten
BBJKF benzo[b Lkl luoranthens benzof |k uaranten
BBHKF benzolt+k]fuoranthene benzofb+kjTuoranten
BEP benzo|epyrens banzofajpyran
BGHIP benzofghiperylens benzofghifperyien
BIPN 2 bipheny! biifgryt

BBJKF 3 benzofb+| kfluoranthene benzofb+ kflucraniran
BJKF 2 benzoli kflucranthene benzoff kifuorantren
CHR chrysana chiysaen

CHRTR chrysene+iriphenyl chiysanrinfenylan
COR coronana COFENHI

DBAHA 3 dibenz[s hanthracana dibenz/a hlanthracen
DBAzA 2 dibenz(a,c/a, Manihracene dibenzfa,c'ahjantracen
DBP 3 dibenzomrenas dibenzopyran

DBT dibenzalhiophens dibenzoihiolen
DETCH €4-dibenzothiophenes Cy-dibenzotiofen
DBTC2 Co-dibenzothisphenss € o-dibanzotiofen
DBTC3 Co-dibenzothiophenes Cy-dibenzoliofen
FLE fluorens fuoren

FLU usranihans Auaranten

NIVA report no. 3880-58
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Abbreviation!  English Norwegian

PAHs (cont.)

icop 3 indenc(1,2 -cdlpyrene indenay1,2 3-cdlpyren
NAPTM 2 2,3,5-rimethyinaphthalana 2,3, 5-trimatyinaltalan

NaP 2 naphihalene naftalen

NAPC1 2 Cy-naphthabenes Cy-naftalen

NAPCZ 2 Cy-naphthalenes Co-nafialen

NAPC3 2 Cy-naphinalenes Cq-nalftalen

NAPIM 2 1-methyinaphthalena 1-matyinafiaten

NAPZM 2 2-melhyinaphihalena 2-melylnaltalen

NAPDI £ 2,6-dimethyinaphthalena 2. 6-dimelyinaftaien

PA phenanthnens ferantnen

PAC1T Cy-phenanthrenes C y-fananiran

PACE Co-phenanthranes Ca-fenaniren

PANMA 1-mathyiphenanihrens T-methydfenaniren

PER porylena parylan

PYR pyrens pyran

DI-En sum of "n" dicyclic "PAH"s (fooincle 2) s " disykiiske PAN" (foinale 2)
P-En sum " PAH St T PAH

PK-Zn sum carcinogen PAH's {footnote 3) sum kraftframkaliendes PAH (fotnole 3)
PAHEE Di-En + P-En elc, B4-Zn + P-En mim.,

SPAH "otal” PAH, specific compounds not “total” PAH, spesifikk forbindelsar Fie

quantified {outdated analytical method) kvanitfisant (foneddrel modage)

PCBs

FCB patychlorinabed biphenyls polyilorede bifenyler

cB individual chiorobiphenyls (CB) enkalta kiorobifany!

cBza CB28 (IUPAC) CB28 (IUPAC)

CB31 CB31 (IUPAC) CB31 (IUPAC)

CB44 CB44 (IUPAC) CB44 (IUPAC)

CBS2 CBS52 (IUPAC) CBS2 (IUPAC)

cB77 4 CB?7 (IUPAC) CBT7 (IUPAC)

ceal 4 CBE1 (IUPAC) CBET (ILPAC)

CBa5 CRAS (ILUPAC) Ca55 (ILPAL)

cB101 CB101 (IUPAC) Ca101 (IUPAC)

CB105 CB105 (IUPAC) CB105 (IUPAC)

CB110 CB110 (IUPAC) CRI10 (IUPAC)

cBi18 CB118 (IUPAC) CB118 {ILPAC)

cBi26 4 CB125 (IUPAC) CHI26 (ILPAC)

cB128 CB128 (IUPAC) CB128 {ILPAC)

cB138 CB138 (IUPAC) CE138 (IUPAC)

CB149 CB149 (IUPAC) CB149 (ILPAC)

CB153 CB153 (IUPALC) CB153 (ILIPAC)

CB156 CB156 (IUPAC) CB156 (IUPAC)

cB16g 4 CB168 {IUPAC) CB169 (ILPAC)
45 NIVA report no. 3880-99
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Abbraviations (cont'd.)

Abbreviation! English Norwagian

PCBs% (cont.)

CBATD CBAT0 {IUPALC) CBE170 {IUPAC)

CB1a0 CE180 (IUPALC) CE1RD (ILRALC)

CHE194 CB194 (ILWPAC) CEH194 (ILPAL)

CBzo8 ICB200 (IUPALC) CE209 fILPAC)

CB-ET CB: 28+52+101+118+138+153+180 CH: 28+52+ 101+ 118+ 138+ 153+180

CB-LE sum of CBs, Includes CB-LT surn CBor, inkiuderer CB-IT

TECEW Sum of CB-taxicity equivalents aftar WHD Swm CB- loksitels ekvivalanier aitar WHO
maded, see TEQ model, s8¢ TEQ

TECBS Sum of CB-lowcity equivalents afler SAFE Sum CB-foksilels eivivalanior alier SAFE
model, sea TEQ modell sa TEQ

HOXINs

TCODD 2, 3, T, B-lefrachioro-dibanzo dioxin 2, 3, ¥, G-telrmkloro-gibenzo dioksin

CDDST Sum of tetrachioro-dibenra dioxing Sum lelrakloro-dibenzo dioksiner

CDDAN 1, 2, 3, 7, S-penlachloro-dibenze dioxin 1, 2 3, 7, B-pentakioro-dibenzo dicksin

CODSH Sum of pantachion-dibenzo dioxins Sum penfakiore-dibano dioksiner

CDDaXx 1.2, 3,4, 7, B-hexachiora-dibanzo diodn 1. & 4 4, 7, B-heksaklomo-dibenzo dioksin

CODEX 1. 2, 3, 6, 7, B-hexachloro-dibenzo dioxn 1, 2 3, 8 7, S-hekzakloro-oibanzo dloksin

CODaX 1, 2, 3, 7, 8, *hexachlon-dibenzo dioxin 1, 2 3. 7, 8, hekeakioro-oibanzo dioksin

CODSX Sum of hexschlomo-dibanze dioxing Sum haksaklpra-cibenzo dioksiner

CODDEP 1,2, 3,4, 6, 7, B-heptachloro-dibenzo dioxin 1, 2 3 4, 8 7, B-haplakloro-dibenzo dioksin

CDOSH Sum ol heplachloro-dibanzo dioxins Surn heplakioro-dibenzo droksingr

CODD Octachioro-dibenzo dioxin Oidaklorm-adibinzo diaksin

FCDD Sum of polychiorinaled dibenzo-p-dioxins Sum polykdonnalente-dibeanzo-p-dioksingr

COF2T 2, 3, 7, Blatrachloro-dibanzoferan 2 3 T, S-teimekioro-gibenzofuran

CDFST Sum of etrachloro-dibenzofurans Sum lefrakioro-dibenzofuranar

COFDN 1,2, 3, 7,81, 2, 3, 4, B-pentachioro- 1.2 3, T 81, 2 3 4, 8-penlakiono-
dibanzofuran cibarrofiran

COFEN 2, 3, 4, 7, 8-pentachloro-dibenzofurans 2 3 4, 7, B-penlakoro-dibenzofuran

COFSH Sum of pantachioro-dibanzofurans Sum paniakion-cibenzofiransr

COFDX 1,2,3.4,7.8M1, 2 3,4, 7, 8-hexachiono- 1,23 4,7 84, 2 3, 4, 7, S-heksakiorn-
dibenzofuran ditianzaliran

CDFBEX 1, 2, 3, 8, 7, B-haxachloro-dibanzofuran 1, 2 3, 6 7, 5-heksakioro-thibenzofuran

CDFaX 1, 2, 3, T, B, 8-hexachloro-dibanzaluran 1, & 3, 7, 8 S-heksakloro-dibenzofuran

COF4X 2,3, 4, 6, 7, B-hexachloro-dibenzaluran 2 3, 4, 6 T, B-heksakloro-dibenzofuran

CDFSX Sum of hexachiorn-dibenzofurans Sum hekzakioro-tibanzofuraner

COF&P 1, 2,3, 4, §, 7, 8-heplachioro-dibenzofuran 1, 2 3. 4, 8 7, B-heplakioro-dibenzoitiran

COFaP 1. 2,3, 4, 7, 8, 3-heplachloro-dibenzoluran 1, 2 3, 4, 7, 8, S-hopisdkdoro-cibenrofuran

COFsP Sum of heglachioro-ditienzo fuf s Sum heplakioro-dibenzofvaner

COFQ Dclachioro-dibenzofurans Ocfakiom-dibenz ofuran

PCOF Sum of polychiorinated dibenzo-furans Surm polykiorinated dibenzo-furaner

CODFS Zum af PCOD and PCOF Sum PCOD og PCDF

NIVA repoet no. 3980-99
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Abbreviations {cont'd.}

Abbreviation!  English Norwegian

DIOXIMS {cont.)

TCDDN Sum of TCOD-toxicity equivalents afler Swm TEOD- loksitels ehvivalanier atfer
Mordic modal, see TEQ fordizk modad, se TEQ

TCDDI Sum of TCDD-toxicity equivaients afiar Swmt TCDD-loksiels ekvivalanter aiter
inlemational model, sea TEQ imtermasjonale modal, 58 TEQ

PESTICIDES

ALD aidrin aidrin

DIELD diaidirin dhiitrin

ENDA endrin andrin

CCDAN cis-chlordane (=a-chiordana) cis-chiordan (=a-chiodan)

TCDAMN trans-chiordane {=p-chiordang) trang-chiovdan (=pchiondan)

OCDAN oxy-chiardans oxy-chioman

THONC trans-nonachilor frans-nonakior

TCDAMN brans -chicrdans Irang-chigraan

oCcs oclachisroshyrans ocfakiorstyran

ace pantachlorobenzena pariakionbanzan

DooD dichiorodiphanyidichioroe thane ainkaraiferyliioneran
1, 1-dichlong-2,2-hag- 1, T-dildaro-2, 2-bis<{4-kiorofemdloian
{4-chlorophanyljethans

DDE dichiorodiphenyldichloroethylans diforaifanpleikonsen
{principle metabolite of DDT) (hovedmetaboliti av DDT)
1, 1=dichlorn-Z 2-bis- 1. 1-dikioro-2, 2-bis-
(4-chlorophenyijethylena® {4-kiorolenyijelylen

DoT dichlorogiphenyliichioroethane dikiardifgntinkionlan
1.1,1-trchlong-2.2-bis- 1,1, 1-Irflor-2, 2-bis-{4-klorofanyljalan
{4-chlorophenyljathana

DODEOP o.p=-00E ap=-00E

DOEPP p.o=0D0E p.p-D0E

DOTOP o,p-00T o,5-00T

DODTFP p.p-00OT P p-D0T

TODEPP p.p-0DD p.e-0Dno

DOTEP p,p-00E + p,p-O0T p.p-00E + pp-00T

DD=nZ surn of DOT and melaboliies, swm DOT og matabolitar,
n = number of compounds n = aniall forbindelzar

48

NIVA report na. 3980-09



JAMP Malional Comments 1957 - Moraay

Abbraviations {cont'd.)

Abbreviation!  English Norwegian

HCE hexachlorobanzens heksakiorbanzen

HCHG lindzne lindan
7 HCH = gamma haxachlorecyclohaxang v HOH = gamma heksaklorsyklohoksan
(¥ BHC = gamma benzanshaxachlarida, (¥ BHC = gamma benzanheksakionid,
ouldated synonym) foreldre! betegnelse)

HCHA a HCH = alpha HCH a HCH = alpha HCH

HCHB [t HCH = beta HCH JHCH = befa HCH

HC-nx sum of HCHS, n = codenl sum av MCHs. n = antall

EQCI axiraciable organically bound chlorina aksiraherhan onpenisk bundel kior

EFOCI exiraciable persistent organically bound eksiraherbar persisient arganisk bundal dor
chioring

NTOT tolal organkc nitrogen tofal prgantsk nifogan

CTOT Iotsl organic carbon folal organisk karbon

CORG ofganic carbon organisk karbon

GSAMT grain size kowrifordeting

MOCOM rhcissune conbent varmhold

NIVA repart no. 3880-99
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Abbreviations (cont'd.)

Abbreviation!  English Norwegian

INSTITUTES

IFEM Inslitute for Energy Technology instiudt for enargiteknik

FIER Institute for Nutrition, Fisheries Directorate  Fiskenidirektoratets Emanngsinsiiut!

FORC FORCE Institutes, Div. for Isotope Technique  FORCE Instituiterne, Div. for isolopteknik og
and Analysis [DK] Analyse [DK]

IMRN Institute of Marine Research (IMR) Havforskningsinstituttat

NACE Mordic Analytical Center Nortisk Analyse Center

NILU Norwegian Institube for Air Research Norsk institutt forkuftforskning

NIVA Noewegian Institule for Waler Research Narsk instifut! for vannforskning

SERI Swedish Environmental Research Institute  inatifetionan fr vatten- och

futfuirdisforskning
VETN Norweglan Veterinary Instilute Veterinarinstifutiet
SIF Fondation for Scientific and Industrial Stifteisen for industriell og feknisk forskning

Ressarch at the Monsagian Institute of
Technology - SINTEF (a division, previously:
Cenler for Industrial Reseasch 51}

vad Norges tekniske hagskols- SINTEF (en
avdefing, bdhigere: Senfer for
indusirforskning 51)

") ANer ICES Emvironmenial Dalas Raporing Formats. Inemationnl Counsi for ha Exploration of ihe Sea. July 1008
and supplementary codes relabed io nen-ariha and mano-artha PCE's and *dioxins” (ICES pers. comm. )

2], Indicales TAH" compounds that are dicyclic and not truly PAH'S typically identified during tha analysas of PAH,
it naphihataras and "biphanyla”,

3 indicales PAH compounds pobanBially cancerogenic for humans according lo IARC (1587}, Le., colegories 2A+28
(poEsily and probably carcinogenic),

%) Indicales non orths- co-planer PCB compounds is.. hase thal lack O i poaitions 1, 1°, 5, and &

"} Tha Peslicids index, second ediion. The Royal Secisty of Chamislny, 1801,

NIVA report no, 3980-99



JAMP Maliona Comments 1997 - Norway

Other abbreviations andne forkonialser
English Norwegian
TEQ “Toxicily equivalency faclors® for Ihe most “Towigiieisevivatenifakion for de gifligshe
toxic compounds within the follxwing forbindafsans innen falgends grupper:
groups:

Ppm
pphb
PPP

..
WoW,

«  palychiorinated dibenzo-p-diexins and
dibenzefurans (PCDD/PCDFs),
Equivalants calculated aflar Nordic
mecel (Ahiborg ef !, 1989) 1 or
international model (INL/EPA, cf.
Ahlborg ef al., 1902) 2

= nan-orho and mono-ortho substituled
chiorobiphenyls after WHO model
{Ahiborg ef al,, 1994) 3 or Safe (1994,
cf., MILL pars. comim.)

parts par million, mgfkg
paris per billion, pgikg
parts per trillion, ngikg

dry welght basis
wel weigh! or fresh weight Basis

= polykionene dibenzo-p-dioksiner og
dibenzofuranar (PCODVPCDF).
Ekvivalzntbaragning efler novalial
modell (Ahiborg ef al, 1988) T aifer
atfar inlamasjonal modol (InL/ERA, ef
Ahlbhong ef al,, 1992) 2

*  non-orfo 0 Mono-0mo swbetiuans
kforobifenyier efter WHO model!
fARiborg of al, 1994)3 aller Safe
{1994, cf, NILU pers. medd.)

defer pr. mitfondalar, moikg
deder g, mitiarcideler, wofg
dadar pr. usen-milliarddaler, ngg

harrvek! hasis
viltvak! aller Fskvakt basis

') Ahlboeg, LG, 1988, Mordic risk asssssmant of PCDDs and PCOFs. Chamasphers 19:603-808.

Ty Ahborg. UG, Brouwsr, A, Fingerul, M., Mcabesn, JL . Jacobean, SW:, Kennedy, SW., Kaltnp, AF., Koeman, JH..

polychiorinaied

Poiger, H_, Rappe, C.. Sala, 5.H.. Schialter, C., Sasgal, R.F.. Tuceislo, J., van dan Besg, M., 1892 Impacl of

dibenzo-p-thoodng, dibenzofurans, and bipkarmds on human and envirommental heairth, with
special emphasts on applicaton of the o eulvalancy laclor concepl Europesn Journal og Pharmacology .
Emvironmenial Tazicology and Plarmacology Soctian 228 (1803) 179188

'} Ahlbong, UG, Becking G.B., Bimbaum, LS., Brouwer, A, Derks, HJLG.M., Foely, M., Golor, G., Hanberg, A., Laraen, J.G.,

JC. Limm, AJUG., Sole, SH., Sehisfler, C., Wam, F., Younas, M., Yiiinaheikkl, E., 1894. Taxic equivalency
Eaclors for dipuin-like PCHES, Report on a WHO-ECEH and IP5C consutiation | Decombar 1993, Chamasphens
F81048-106T.

MIVA repoet no, 3880-89
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Appendix C.
Participation in intercalibration exercises
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Participation in intercalibration exercises

General:  The main contributor to JAMP in 1996 has been NIV A which has participated in all
QUASIMEME exercises relevant to the parameter and tissues monitored

Sea water:

4H ICES/IMG Fifth Round Intercalibration on Trace Metals in Sea Water - Section 4,
analysis for Hg - 1983 - (S/TM/SW:4).

4 JMG Sixth Intercalibration on Trace Metals in Estuarine Waters - 1986 - (6 TM/SW),

4£ Intercalibration exercise for SIIF/SERI (Cd) and NIVATAME (IAMK=Chalmers Inst.,
Giteborg) - 1985,

Scabed sediment:

TE ICES, First Intercalibration Exercise on Trace metals in Marine Sediments - 1984 -
( 1/ TM/MS).

BB ICES/OSPAR, First Intercomparison Exercise on Organochlorines (individual
chlorobiphenyl congeners) in Manne Sediments - Phase |, analysis of standard solutions
- 1989 - {1/OC/MS:1).

BC ICES/OSPAR, First Intercomparison Exercise on Organochlorines (individual
chlorobipheny| congeners) in Marine Sediments - Phaze 2, analysiz of standard solutions
- 1991 - (1/0C/MS:2).

BB ICES/TOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step | - (analysis of standard solutions) - 1989 - { 1/OC/MS-1).

BC ICES/TOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 2 - 1990 - (1/OC/MS-2).

ED ICESTOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 3a (1/OC/MS-3a) 1991,

8E ICES/TOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 3b - (1/OC/MS-3b) 1992,

8F ICES/IOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 4 - {1/OC/MS-4) 1993,

Marine biota:

IE ICES, Fifth Intercalibration Exercise on Trace Metals in Biological Tissues - 1978 -
(5 TM/BT).

¥ ICES, Sixth Intercalibration Exercise on Trace Metals (Cadmium and Lead only) in
Biological Tissues - 1979 - (6/TM/BT).

1G ICES, Seventh Intercalibration Exercise on Trace Metals in Biological Tissues - Part A

- 1983 - (W TM/BT).

KA report no. 3380-80 55
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IH

12 VETN

1£ NIVA

26G

2H

21

2]

2K

2EVETN
I NACE

ICES, Seventh Intercalibration Exercise on Trace Metals in Biological Tissues - Part B -
1985 - (T TM/BT) (preliminary report 1987).

Interlabealibration exercize with VETN and SIIF 1983, mercury and cadmium in cod
filet and liver.

Interlabealibration exercise with VETN, NACE and NIV A 1986 (Hg, Cd, Cu, Pb and Zn
in & samples).

ICES Fourth Intercalibration Exercise on Organochlorines (mainly PCBs) in Biological
Tissues (Sample Mo.5) - 1979 - (4/OC/BT).

ICES Fifih Intercalibration Exercise on Organochlorines (PCBs only) in Biological
Tissues - 1982 - ($/OC/BT).

ICESAOCIOSPAR Intercompanizon Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step | - (analysis of standard solutions) = 1939 - (TOC/BT-1).

ICES/IOCIOSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 2 - 1990 - (T/OC/BT-2).

ICESAOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 3a - (7/OC/BT-3a) 1991.

ICESTOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 3b - (7/OC/BT-3b) 1992,

ICESNOC/OSPAR Intercomparison Programme on the Analysis of Chlorobiphenyls in
Marine Media - Step 4 - (7/OC/BT-) 1993,

Interlabealibration exercise with VETN among others, 1983, PCB and HCB in cod liver.

Interlabealibration exercise with NACE, VETNand SIIF 1986 (PCB (all labs), DDE,
OCS, HCB and DCB (NACE and VETN).

NIVA raport no. 3980-89
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Appendix D.
Analytical overview

Soried in three ways:
- Method, lnboratory
- Laboratory, method
- Contaminant, year, laboratory, interealibration

Abbreviations are defined in Appendices B and C

HIVA repor no. 3880-59
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ANT , BAA . BAP |, BRF |, BER
COR , DBAYA, D62 , FLE , FLU
umt,m,m .F.Hll]rm
ol

ANT , BAA , BAP

ICOP , MAP , PA . PER . PR
NAPOD, MAPTM, PAMI
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|Mathod Lab. Tissue

405 FIER Fish Liver
510 RWACE Fish liver
Fish |iver
211 RACE Fish fillee
Fish Liver
| &S SIIF  Mumsel
Hussel
Shriep tall
“Bther
u] MACE Fish Liver
!:;5 MIVA Fish liver
B4l MILU Mussel

L2 NILU  Mussel
900 WIWA Fish Liver
Mussel

Menitoring Tear Cenbasinants

TRET bl

1R 1509 BOEFP, COTPP, HCH , WCHG , PCR

TRER C8101, C3118, CB138, C3153, CO1B0, CBMA |, CAs2

Thig - 1989 PCB

190 PCH

19BE- 1991 ERGEL

1989 EGEL

1964, 1588, 1990 EnoEL

1988 EroCL

18- 15dY EPOCL

A5a0- 1991 BFOCL

- 1996 CB125, CBISY, C&7T , CBET , CODIN, CODAN, CDOS®, CODGX, COO,
£0O0 |, COOSK, CONSR, CDDST, CDOSX, COF2M, COF2T, COFLM, COF&S,
COF&X, COFS®, COFX, CDFDM, COMGX, COFO , CDFSN, CDFSP, COFST,
COFSX, PCOD , FLDF , TCDD

i PCC2S, PCC32, POCSO, POCA2

T cu

1955 AG .k B0 ,® ,MI W

e




hoalytical everview BIOTA; sorted by TISSUE, METHOD and LAB.

T i smie Hethod Leb. | Monitoring Year Contaninants
JFish #iller 110 SIEF | 1981 L]
120 SIIF | 1981 HG
130 ELIE | 1581 o
210 VETH | 1503 DOEPP, HCH
£11 VETH | 19E2-1385 ]
£11 VETH | 193 DOEPP, HEB
Fora | VETH | 1982« 1085 L
244 VETH | 1982 &E
3o HIwA | 792 ACNE , ADHLE, AWT , BAA , BRF | BEF , BEF , BGHIP, BIPH |,
BM(F , CHR , COR , CBAZA, DRP | FLE | FLU , 168 , WAP |
MEFIM, MAPEM, HAPDL, WAFTH, PA | PAM1 , PER , PTR
30 Mive | TemE- 19T H3
A | Nivk | 1eed- 18T E101, ca118, cai3l, cai53, Ceik0, ceOv, CH2E |, Coff , DDEPP,
B2, HCHA , HCHG , OCS |, ©C8 |, TLSPP
31 NIvA | 1991-199T CE105, CH1SG
0 FIER | 1984, 1587 G
511 MACE | 1985- 1980 PCH
Figh Liver 110 S1F | 1981 PCH
JSI0F | 19810 HG
80 SiIF | 16 o
210 WETM | TREE-19ES COEFP, PLS
2i  VETMW | 15E5-19E5 HCE
220 WVETM | 10R3 HE
250 WVETN | PR3- 1oEd co
2kl WVETH | 15E2 SE
30g NIV | VoEF Pal
0% RIva | ¥og2 ACHE , ACWLE, ANT , BAA . BAP , BBF , BB , BGMIP, BIPN ,
BJEF . EOR , DEASA, DEP |, FLE , FLU , ICDP , WAP |
MAPIH, RAFSM, NAFDI, MAFTM, PA . PAM1 , PER , PYR
1T WIva | 1Res- 18T [T ]
32 NIVA | 19BS- 1597 o P
a HiWA | 1587 e |
0 HIVA | 19801997 Cal0, CEYIB, CBY3E, CB153, CAVBO, Ca20%, CHAA |, 352 , DDEPP,
+ HCHA , WCHG | OoCE , OCB |, TOEFP
3a0 NIVA | 1991-1997 CH10S, CRISG
30 MIVA | 1996 1T DOTPR
402  FIER | 198:, 1987 o
03 FIER | 1987 Fa
L FIER | 1987 =1
L5 FIER | 19&TF IN
510 MACE | 15E5-1709 DDEFP, DOTPP, HCB , HEHG , POE
510 RACE | T¥aW CE101, C8118, CHIS8, CEIS3, 8180, CA2B , OES2
S11  RACE | T¥8& FLE
410 mACE | T9Es-10E EPOCL
415 RIWA | TE90-1591 EPOCL
e WIWA | 1087 cu
L 110 SCIF | voBl PCH
m SEIF | vee2-19 PCA
m SEIF | 1983-19 DOTEP, HCH
111 SIIF | 1984-1587, 1999- 1991
111 SLIF | 1987-18%81 3101, caiil, CcB52
114 SLIF | 198A-1581 CH138, CHYS3, cCE2E
1 SIF | 1982=-191 a1
120 S11F | 1981-1985 =4
150 S11F | 1981-19485 o
130 S1IF | 1S L
130 S1IF | 15E3-1988 cu
150 SIIF | 158019585 F8
131 SIIF | Fd |
132 SIIF | TPBL-1085 W N
o HIWA CoR Dar
R HIVA | 1992, 1995-1994 B8F , BJKF . CHR
i HIWA | TEER TR 1T ACME |, ACHWLE, ANT , BAA |, BAP | BE® |, DGEIP, BIPM , DEASA,
FLE , FLU , ECOP AP , PR , PER , PR
309 MIvA | 1992, 195, 18T MLPIM, MAPZM, WAPDI, NAPTM, PAMA
0P MIVA | 1995-10RS CENTC1, DBTC2, DETCE, WAPC), MAPC2, WAPCS, PACT , PAC2
309 MIVA | 1955-1997 BRJEF
3y MIVA | 1995, 1997 CERTR
509 NIVA | 1997 CATID. MAPDZ, MAPDS, MAPTZ, MAPTY, NAPTL, PAM2 |, PAMD, PAMDZ
310 NIVA | T585-199T WG
511 wive | 19ES-1RT o, N
2 NIV | EREE- 1T e , F8
12 wWiva | 1RR2 [= - |
I Hiva | 1567 0aTin, DETIN, MBTIN, MWPTIN, TETIN, TPTIM
340 HNIVA | 19%5-160%T DoTRP
1 Miva | 1992-158T 2101, CAI0S, CBY1A, CB138, CA1S3, CB154, CoisD, CE209, Ca2d |
CE52 , DOEPP, WED | WEMA , MEMG , OZ% | ocB , ToEse
633 SIIF | 1985=-191
05 EIIF | 1989 (15 =
BaY NILW | 7951994 CR124, CH1SY, CRFT | CHEY . CODIM, CODME, CODAP, CODSM, CBOWI,
, CDESM, CDOSP, CODST, CODEX, COFZN, COF2T, CDF&N, COFER,
COFdX, COFFF, DOFFX, COFDW, COFDX, CDRD , COFSM, COFSP, COFST,
CDFSX, PCOO , PCOF , TCOD
BAZ  WILU | 1996 PCC26, POCIZ, PUCSO, PCCAR
29 HIVA | 1596 AE L AE .0 ,ER M W
shrimp il M FIIF § 1982, T9a4 1984, TEEE 1550 PCR
111 SITF | 1984, 1985, 1784, 1950 DOTEP, HCH
11 SIIF | 1984, 1990 HIHD
11 S11F | 1988, 1960 8101, Cal3B, c8153, Ceid&d, CEs28 , CES2
m SHIF | 1990 a8
120 SIIF | T¥E2, 198 1 ]

|




Tab. lergth conk'd.
Tissus kathod Lab. | Monlterirg Year Contanirants
180 S[UF | 1982, 1684 o
13 S[IF | 1Rk @ , e
132 S[IF | 1984 WO,
W HIve | 199 KOINE , ACMLE, RHT , BAA , BAP |, BBF |, BEP , BGHIF, BIPN |
BACF , CHR , COR |, DEATA, 08P |, FLE , FLU , ICOP , WAP
MAPTM, HAPZM, WAFDI, KASTM, PA  , PAM1 , PER , PYR
%0 Hiva | T9B% 1988 190, 1992, 1995 Ha
3T WIVA | TRBA, TGBE, 19R0, 1992, 1995 [ TR ]
392 MIVA | 1985, 1988, 1990, 1992, 1995 o, Pa
& HIVA | 1992, 1995 8101, CB105, CBYA, CBY38, CB153, CH156, CBIS0, C2209, CH2E ,
CASZ , OOEPP, WEB |, WEWA , MCWG |, OGS |, ocE | ToEPP
605 SIIF | 1984, 1588, 1550 Bl
“Dthar m SIIF | 1988 8101, cai38, cai53, caidd, ceed , cesl , DOTEP, WCE |, PCA
0 Mva | 1988 B3
i MV | 1988 o, .
2 MIVA | 1963 ‘@, M
605 SI1F | 1988 EPGCL

(o X




Filename = [:\TEN\JMG\BIONTAE-5TIS.TET Hiva 11/12-19%8

Analytical overview B I O T A ;
Sorted by CONTAMINANT, MonitoringYear & Lab, Intercalibratico+Basis and crdered by TISSUE,

Tissus Figh |iver Fish filler, Shrimpeail, Mussel, Other
[Contam. Mon. Lab. Inter- | Analys Detect Total Count M (<) | Analys  Detect  Total Count M (<)
i Fear calib®., | Hethod Limit Walue Below Above | Rethod Limit ‘“alue Below Abowe
i *lasis Cod {ppb} Count DO.Lim D.Lim | Code [ppb) Count DO.Lim O.Lim
AERE 1992 -HIVA 5] ioe 0.20 B I0p 0.20 &
1995 -HIVA ] 309 0.20 18 T
1996-HIVA ] Iy o.80 7 h
1997T-HIVA H xoe 0.50 3
ACNLE  15%2-HIVA H k1 0.20 B Xow 0,20 4
15%5-HIVA o i 0.20 18 iT
1996 -HIVA ] i) 0.20 17 i1
198T-HIVA (] ne 0.50 I
&G 1996=-HIVA "] 5 miss Ll
ANT T9F2=HIVA W iog 0.20 B e 0.30 5
1995 -HIVA °] e 0.20 18 2
1995-HIVA ] 1 0.0 1w B
19T -HIVA ] e 0.50 k|
AS 199E-HIVA ] e mlas 4
RAA THE-HIVA ] SO 0.20 B e Q.0 b
19F5-HIVA " Lt 0.20 18 B
1956 -HIVA "] e 0,20 ir B
15T -HIVA W ine .50 3
E&P 1952 =HIVA W 309 Q.20 a 309 0.20 43
1995 -HIVA W e 0.20 18 "
19F5-HIVA W 309 0.20 17 1
1PFT-MIVA W 9 Q.50 3
BEF TP E-MIYA H Ll Q.20 a e 0.20 L5
TPF-MIVA o 109 Q.20 12 T
TRE-MIVA W e 0,20 i3 &
BEJKF  TPFS-MIVA W it 0.20 &
1096 =M['YR W e 0.20 3
1997 -MIVA W Jog Q.20 3
R TFRE-MIVA W 509 0.2 a8 309 Q.20 1]
1795 -NIvA H 09 0.20 18 5
10RE-MTA W 09 0.20 17 &
199T=-MIYA W o] .20 3
|BGEHIF  1992-=NIVA W 309 0.20 a 30 f.20 LE
TERa-NTYR W 30 .20 18 12
TR NIVA W o7 D20 17 10
T9RT-NIVA W 309 D50 3
[arpu 1992-NIVA W | xow 0.20 a 309 0.20 L&
1095 =HIVA W ] 020 18 i2
1896~ N VA W 302 020 14 2
1997 =RIVA W 309 .50 3
18JEF 1992 -HIVA W e B.20 B 309 0. 20 &5
19FE-HIVA W 1) 020 12 12
15FS-NIVA W 509 0.20 14 B
FH'II:I'E 1Ba7-511F o i1 0,20 21 1
1908-511F ] il 0.19 it
1968=-5011F W m 0.10 22
1989=-HACE W 510 20.00 3
1989-311F W 111 0.1a 15
19%0-HIVA 20 W | 350 1.00 169 1 L 0.05 58
1990-5[1F 26 W 111 0.44 01 [
1991-MIVA 2H ¥ 340 1.00 e B | X1 o,0% E2
129=-5001F 2H W 11 .20 15 |
TeFE-MIvA 24 W 340 5.00 152 1 0.10 140
1PFT-MIYA X W 340 £.00 212 12 L ] 0.0 133
TFE-NIYA  FT W a0 3.00 3 341 0.05 164 In
1FFS-MIVA W 340 .00 318 12 341 0.05 174 1
1594-NIVA W | Bs&0 3.00 152 % 41 0.05 185 7
1097 =N1YA W 340 1.060 25 1 005 173 &
CalOS  1991=NIVA 2H W 340 1.00 ar 1 | 341 .05 &7
15P2=RIVA W 340 5.00 1 k] 341 0. 10 1€0
1993-Riva QM W k] &.D0 212 21 141 .10 133
19s=-RIVA @2 W 340 3.00 gl B 341 0.05 164 53
1995 -HIVa W 340 3.00 318 13 341 0.05 176 3
THRE-NIVA W 10 .00 332 22 341 005 85 23
199 T-HIVA | 20 3.00 240 26 34 0.05 173 3 1
CE118  1985-HACE W | 510 £0.00 3
19A9-5[1F W 11 0.10 14
1P0-HIVA 20 W 340 1.00 1&% R a.0% o8
1720-810F 20 W 111 Q.29 &1 1
199 =NIWA ZH U 340 1.00 ime 1y ] 0.05 &2
1991-810F 2H W 111 0.29 35 1
1P9E-MIMA 24 W 340 5.00 192 2 kY] 0.1 L0
1F3-NINMA 9K W 340 &, 00 212 10 31 0.1 133
1P-NIVA 22 W | 340 .00 249 F 341 0.05 144 25
1HFE-NIVA W x40 3.00 318 2 341 0.05 174 4
1998-R1Va '] L0 %.00 a5z & 141 0,05 184 &
1897=RIVA W L .00 240 5 34 0,05 173
2128 1985-RILU W LIPS | ~20E-0& &
1995-NILY W 841 TOE=03 14
CB138 1PBE-SIIF Li] m 0.10 3
1988-511F ] m 0.10 21
TRAP- WACE 7] 510 20.00 25
1RaR-510F W 11 0.10 34
1990-MNINA 20 W 340 1.00 163 e Q.05 -1 |
1000-510F 20 W 111 0.30 &1

]



Tab.length contid.

Tissue Fish Liver Flsh fillex, Shrimptail, Mussel, Other
Contem. Mon. Lab. [nter- hralys Detect Total Cowat W <) | Analys Detect Total Count N [<)
. Year calibr, | Hechod Limit Walue Below Abave | Method Limit Walue Below Abave
+Basis Cede {ppby Cownt O.Lim D.Llm | Cods (ppb)  Count  B.lim ©O.Lim

1891-HIvA  2H W 30 1.00 LS Lo .05

1991-511F 24 W 1M 0.30 L] 1

192Nl 24 W 140 5.00 192 Lo Y ] i i ] 157

1995-RIVAk oM U 340 4,00 212 3 =1 0. 10 135

1996-FIVAWE 22 W 360 5.00 s 359 0.05 Akt 12

1995-NIVA "] 3i0 5.00 g1} 2 341 .05 7L

19594-KIVA W 20 3.00 1 i L8 .05 il=23

19ET-NIVA W 40 3.00 240 1 L4 .05 i3 ]
jcB153 19EA-5IF i m 010 |

1788-E11F W 111 .10 fr

128%-NACE b 510 £0.00 93

198%9-511F W m 0.0 L]

1900-HEVAE 26 W XL 1.00 148 341 005 58

1990-5L1F 26 W m 0.%0 &1

1991=-HIVA 28 W Ie0 1.00 1% 3 0.05 b

1991-510F 2H W m 0.50 35 1

TPPE-MIVE 2J ¥ | 34D 0l ive 34 0.10 140

1995-MIVA 2K W 30 &.00 F4 L B4 .10 133

Ive-NIWe 22 W Lo J.00 209 LT 0.0% T g

1995 -NIvA W o 3.00 3a 1 Lo Q.05 174

TFE-NIYA W 340 3.00 33z 1 LT Q.05 186

10FT-NIVE W 0 3.00 260 R 0.0% 173
CEISE  1PRi-NIVA  2H W 150 1.00 B 15 | 34 0.05% &7 g

TRF2=N1'va W 350 5.00 192 3 341 .10 140

TFPS-NIVA oM W J&0 .00 ang Y | I 0.10 133

R 340 3.00 ) 24 1| 3 0.05 141 &

15 -RIVA W | 340 3.00 3y er T 0.0% 17 a7

TFRE-HIVA %] a0 3.00 332 LB LY 0.0% 185 a2

1RET-HIVA ] 540 3.00 280 [3.3 i 0.0% 173 a 10}
CR1EF  1995-KILU 9] BLl 20E-D% &

1998-HILU 5] BL1 L10E-0F 1k e
1Eﬂ-1ﬂﬂ 1967-S1IF "] 111 .20 21 [

1988-511F i} 1 0. 10 3

1988-51 |F ] 111 0. 10 s

19E%-MACE L 510 20.00 73 1

1982-51IF W 11 0.10 I8

1990-MIVA 2C W o 1.00 6% 341 0.05 58

T1990=51IF 26 W m 0.20 41 ]

TP9T-NIYE 2ZH W 3E0 1.00 17me 341 0.05% &2

1991-S1IF 2H W "M 0.20 35

1992-NIVA 24 W 350 00 w2 3 547 o.10 140

1993-NIvA 2K W | 350 i, 00 212 15 341 a.1a 153

1PL=NIve 22 W 30 .00 2ee 3 kLY 0.05% 141 £8

1995 KA ] ] 3.00 318 3 341 0.05 174 -t

1995 HIVA o 340 .00 332 Té 341 0.05 184 25

199 F-HIVA o 340 5.00 280 1B T 0.05 173 1 1
1".‘-'IHI'I' T950-HIVA "] 340 2.00 148 24 11| BA 0,05 =B

1991-HIVA L] 340 2.00 e 11 B8 | 31 0.0% [- T4 5 F

1S2-NIVA f] %40 5.00 192 I LTy 0.10 140 ]

190F-MIVA W 2u0 &.00 212 &5 1% | 3£1 0. 10 133

Tora =M YA W 350 X.00 i 29 2h | 3% 0.05 165 "

1F95-MI%A W 30 X.00 e 34 341 0.05 17 52

TFRE-MIYA W I X.064 3i2 255 341 0.a5 TB& a7

TFIT-NIVA W | 30 3.00 &0 i) 41 .35 173 0 14
CHZ8 1988-51[F 1] 11 a.1a L1

1e8B-5] [F W M 0.1a Fr ]

1980 -RACE 1] 510 20,00 k]

19ER=51IF [’ 11 0.10 34 i

1PR0-NIVA 20 W 340 1.00 169 2 2 | 31 0.0% 5B

1990-5101F 20 W 111 0,20 &1 T

T9F1-NIVA & W a0 1.00 1re 2 52 | B 0.0% &2 3 1

1¥91-510F S W 111 0.50 35

T@F2-MIvA 2 W Ri0 5.00 172 X i 0.10 157

1P93-MIWA K W X0 &0 212 (3 5 | 3% 0.10 135

TeIi=NIWA 2T W X0 5,00 281 18 & | 341 0.05 The Fif 4

1995 =N1WA W i 5.0 313 T 341 0.as 17 i

15 8-H1VA W 30 Y.00 3352 0¥ 341 Q.05 185 T

1997 -H1VA W 30 .00 250 a1 341 .05 173 22 &
cas2 1987 -511F W 1M1 0.3 20 1

1988-511F =] 111 .10 3

1PER-S11F L] 111 .10 i

1989 - HACE W 510 20.00 %3

IRER-S[IF u 111 .10 15

1990-Miva 20 W 20 10 14% 2 & | 341 0.05 -

1990-510IF 2G W 111 B.£0 &1 T

TP =NINA  2H W Tio 1.00 e 1 Ir | 341 005 &2 5 1

1999-81IF 2H W 17y .30 35

1992-RIVA 2d W E2H 5.00 192 3 3a1 0.10 137

THFE-HIVA 2K W L] §.00 e L0 L1 | 0.10 133

199E-HIVA 22 W o0 3.00 a0 -] LTS .05 164 &3

1995 NIVA ] 340 3.00 X2 i9 2 0.0% 1465 éf

199N IVA 7] 340 3.00 132 & I 0.05 185 L3

TPPF-NIVA ("] 340 .00 260 1146 I 0.05 173 = 1o
CEBTT 1R -MILY (7] 8L «E0E=0% &

TFRG-NILU W B4 . 10E-03 1%
CHA1 1eE5-NILY W BE1 +0E - 04 &

1995-RILL W B&1 L10E-03 14
=1 ] 1981-511F  1EW 130 10.00 28 130 5.00 ar

M




Tab. length cont'd.

Tinaue Fish Liver Fish fillet, Shrimptail, Mussel, Other
Contem, Mon. Laob. [nter- Amalys Detect Total (Count M (<) | Analys Deteet Total Count N (<)
. Year calibr. | Method Limit Value Below Above | Method Limit Walue Below Abcve
X whanis Code {pel)} Cownt D.lim O.Lim | Code tppbd Coumk D.Lim D.Lim

1981-31IF  1F W 130 10.00 T

TH¥82-51IF 1F M 130 1000 18

1582-VETN U | 230 10,64 54

1PEE-S1IF 1F W 150 10.00 Ll

1FE3-YETHN 12 W 230 10.00 ki

TPEL-FIER TH W [4ir] 1.00 23

19EL-S11F 16 u 130 10.00

198&8-¥VETHR I W 230 10.00 7]

19E5-511F [ ] 130 10.00 5

1985-VETH 12 W 230 1000 13 3

198&6-HIVA TH D 312 3000 56 1 312 30.00 20

1987 -FIER G W &02 1.00 LT

198F-HIVA 1TH D nez 30.00 LT & | 512 30.00 3T

I988-HivA TR D 3 30.00 &1 n 1 | 12 10,00 -

198%-HIVA 1H D ne 30.00 13 11 -}

1989:-HIVAE TH W 2 30.00 34

T90-HIVA TH W 312 10.00 8% 2 2 | 32 30.00 i 5

TPPI-HINA TH W 32 10.00 120 29 2 | 32 10.00 &7

1792-MI¥A TH W 312 10.00 k13 ] i 312 10.00 111

TFP3-HIva  THW | 312 50.00 1 98 e 50.00 ™

TFRa-NIYA 12 M 32 50.00 301 15 nez 50.00 A

TFFa-NIYA ] 2 50.00 L5} 129 32 S0.00 aa 2

1596-NIVA VI W e 50,00 7

TPE-NIVA W2 M ez 50.00 148 128

159T=NIVA 5] 2 S0.00 287 a2 £0.00 &9
CoOTH 1995=RILU T BLY -20E- Dk & 1

199&-RILU 7] By T0E-D% 14 2
CODEN  19%5-NILU C] B&Y i T [ L]

1994-KILU "] B4 «2DDE+DB [ 14
CopsP  19%%-RILU W B4 BDE =D &

195S-HILL W B A= D& &
CODEX  1993-KILU ¥ B L 20E-04 &

1986-HELU W B4 - J0E- D [ 1
cober 1995-MILY W Ba1 + 20E -0 iy ]

19R6=-NILY W 841 - 20E=05 14 1
Copn 1995 -HILL W 841 . 20E -0k i

195s-N LY W 841 « 1RE-Q5 Ti
CCOsH  1995-MiLU W B - 20E-D& b

IeE-NTLY W TR ] . 10E-O& 14 3
CogsP  1995-MILL W BL1 - 20E-D% &

1996-NILY ] Bk 1 o E = 14
CDRET  1T9¥5-NILU W BL1 o 20 = 0 [

T9RE-NILU "l BL1 « TDE -0 14
copsx  15¥5-MILY ] 41 +o0E - 0% &

1998-RILY W BL1 »20E -0 14 K
COE2N  1995=RILU W B4y ~20E-04 &

1996-KILU W 841 < 10E-D% 1% 1
COF2ZT  1993-KILU W 841 «20E = Dy &

199&-HILY W 841 . TOE-D& %
COFSE  1993-MILU W 841 EQE-De iy

TrRd-MILL W 841 +COE-D4 14 1
COFER  1995-MILU ' 841 L20E-0L &

1eR5-NILY W 81 SAOE-DL 14 2 i
COFaX 1995 =NILU W Bl < olE = D% &

FPa-NLL W | 2 IHE = 1% i |
CoFRp BFE-NILL [*] B4 «2DE =D [ 2
- K LL C] B4 «S0E =D 13 2 1

COF?N  19%S5-NILU 7] BE1 L20E-D% & 3

1986=HILU W B4 ~20E=04 1% 1
COFpN  1995-HILUW W Bai L20E-04 &

T199G6=-HILY W B4 . N0E=04 1% 1
COFDE  19FS-HILU W 841 L20E=06 b

TPRs-MILU W 841 « 20E=06 11 i
CDFD e - LY W 841 LERE-04 i 1

1FRG-NILU W a1 . 10E-03 & 3 1
COFSH  1e9S-NiLW H BL1 20E-04 £

PR =ML 7] BLY - TOE -0 14 ]
COFSP  19%5=WILU [} BE1 cOE-D &

1985=RILU [f] BLT .B0E-D& 14 & 1
COFET  1995-RiILU (f] BT ~S0E=D4 &

1995=-HILL ¥ Bl = T0E=D& 1%
COFSX  1995-HILU ¥ 841 ~oWE=0L& L

TPRE-NILL W B «ERE=DE Ta 1
CHE TFEE-H WA L 09 0.20 B 309 0.20 &b

1F#5-M WA W oy Q.80 i

TN A W Inw Q.0 17 3
CHRTR  1995-NIWA "] e 0.0 15 2

189 7=N1VA "] e .50 X
oo 1925-KIVA "] g miss X
CoR 1982-HIVA 7] F02 o.20 B Jow 0.20 &
CE 199E-NIVA ] e 10.00 &

TFRE-HIVA W v mins 3
cu TPAS-510F oW 138 10.00 12

108L-5[IF 1o w 130 10.00 T

1986-MNINA 1TH D N 150.00 mnm 150.00 20

1%8F-FIER 10 W (10 50.00 Ir

1987-NIVA  TH D m 150,00 57 L1k 150,00 I

19E9-NIVA  TH B n 150,00 61 11 150.00 59




Tab.length cone'd.

Tissue Figh Liwer Fish fillet, Shrimptail, Musssl, Other
Contam. Mon. Lab. Inter- Anplys Detect Total Count W (<) | Analys Detect Tegal Count M (<)
. Year calibr. | Hethod Limit Walue Below Above | Hethod Limit Value Below Akove
: +Haals Ciad {ppb} Count O.lLim O.Lim | Code fppbl Count B.Lim O.Lim
1P0R-NI¥A W D L0 ] 150,00 135
TFER-NIVA  1H M 3N 150.00 36
Tel-NIVA  TH M n 150, 00 189 E1h 150.00 T
TePR-MIvA  TH MW L] 54,064 1 k4 m 50,00 ar
TeF2-NivA  TH M n 0.4 191 In 10,00 m
TEE-NIVA  TH W in 10.00 221 51 10,00 i
1Fh-NIvA 12 W in 10.0d 01 1 10,04 a1
1595 -N1VA | m 10.0d 318 i 10.00 a8
TRE-NIVA W1 W i 10.00 T
1924-NIVA w2 W | 311 10,00 348
19 T-N1VA ) i 5000, 008 287 i E1h ] 10.00 oy
|Daa3a 19F2-NIvA ) .20 B 309 0. 20 LY
1505=RIVA ¥ 309 .20 17 1w
1908-NIVA u Jag 0.2l 17 L
1997 =RIVA o] 0 0. 50 3
bap 1952-KIVA W 309 0.0 B Jo% 0.20 LT
DOTCE  19F5-HIVA W 0% .20 3
19%4-RIVA W My .20 17
CHTCE  19%5-HIVA W 308 .20 3
19Rh-RIVA W 307 .20 15
catcy 19FE-NIVA W 3og .20 3
19Fh-HIVA W o9 0.20 7
DaTIN  1PRT-HIVA W 320 5.00 A
DETID  199T-MEVA W 3oy 0.5%0 3
DOEFF  T9BE-VETM W 210 50.00 53
1983-VETH 2E W 210 50.00 £ 211a 50.00 LA
1R84-VETM 2E W 210 50.00 =123
1985-VETM  2E W 210 50.00 &5
1784-MACE 22 W | 510 20.00 54
1RAT-MACE 21 W | 510 40,04 53
1988-NACE 21 W 510 40,00 &1
TPEP-NACE £I M 510 20,60 55
TN VA | 340 1.0d 185 Bii 0.0% 58
1F91-NIvA o 340 1.00 e B&1 Q.05 a2
1592 -HI VA s 340 5.00 152 F 361 a.1a 1&0
TS -WIVA e 340 4,00 212 3 361 g.10 133
1994-NIvA 2E W 344 4,00 259 L Q.10 164 27
1995 -H1VA e 340 4.00 18 4 3 0.10 174 &
TP =HIVA W 340 L 0o 552 4 1 0.10 185 34
1997 -HIVA W 340 &.00 240 3 k0% o.16 75 1
EOTER  19A%-511F W 111 0.50 12
1984-511F W 111 0.50 Bl 1
1285=5[1F W 1% 0.50 27 1 5
128&-511F W 111 0.50 £l
1987r-500F W 111 0.50 £l 1
1¥88-51IF L] 111 0.50 k]
1%88-5[IF W 111 0.50 &2 i
1%8%-51IF W 111 0.50 34 i
1e0-SIIF 1] 111 0.20 &1 i
11 =51 [F "] m 0.3 35
|aoTPP  1FES-MACE o 510 40,00 -
1987 -NACE [C] 510 &0, 00 55
1588-RACE C] 510 &0.00 &1
19859 -NACE u 540 2000 3
19 E-HIvA W 30 0.05 ab
19Ph-HIVA H X450 0.05 54 4 | 30 0.05 s
12T =HIVA u X0 &.00 32 30 0.05 i
DPTIN  1PRT-HIVA W 320 5. [ ]
EOCL 1#89-5LIF W 503 170,00 8
EPOCL  TRB&-MACE W &10 80.00 56
1PB&-S[IF W 05 5000.00 21 21
1787 -MACE W a1 800,00 53
1P8TF-8lIF u &05 &0.00 20
1PER-MACE W &10 Bog, 00 &0
1FER=-S1IF "] 605 4. 00 2l
19EF=NACE "] &10 B0o,00 B 1
1989=-E11F "] 50% 40,00 35
TFP0-NIVA W 615 &0 00 117 3
19F-S1IF W 405 L0 00 £1
1FF1-HIVA W 415 &0.00 116 12
151 IF W &05 130.00 35
FLE TEHE-N VA W 309 0.20 B Iog 0. 20 L5
1E5 =M WA W 3w 0.20 18 5
1Eb-M 1A W e 0.20 7 2
TReT=NIWVA W 309 0.50 3
FLU TRe2=N1vA "] oy 0.20 i b1, .20 1
1995 -NIVA "] Jog Q.4 18
1#F6-RIVA "] 1 Q.20 17
19T -RIVA ] iy 0.0 5
HER 1983-S11F u 111 0,50 12
IPA%-VvETH 2Z W 210 1000 LB 211a 10.00 8
1984-511F W 111 0. 20 i 1
TREL-VETN 22 W 210 10.00 2]
1985-8ILIF W 191 0,20 i ] 4
1985-YEIN 22 W £10 10.00 &5 &
1984-NACE 22 W 510 10.00 5
1985-S1IF 21 W 11 0.20 21 3
1P87-RACE  2Z M l 50 &0, 00 53

bl




Tabk. length cont'd.

Tisaue Fish Liver Fish fillet, Shrimprail, M=sel, Other
Contpm, Hon. Lab. [nter- Aralys Detest  Total Cownt W <) | Amalys Detect Total Count W (<)
3 Year calfbr. | Method Limit Wvalue Below Abeve | Meched Limit Value Below Above
*Baais | Code fppbd  Count  D.lim D.ifim | Code (peb) Count DO.Lim D.Lim
1PAF-51IF 22 W 11 0.20 4| i
1788-RACE 2 M 510 &0.00 &1
1¥88-511F ZL D | m 0,20 3
1P8B-51IF 22 M M 0.20 22 4
TPE9-MACE 22 MW 510 20.00 3 1
1rER-s11r 22 MW M 0.05 k13
TeR0=NIVA '} 360 1.00 169 3 341 0.05 S8
1920-501F ZZ W 111 0.05 £1 3
1591 =RIVA "} 3i0 .60 1 & 15 | 34 0.05 &2 5
1991-511F X ™ 111 0.10 I8
T972-RIVA [} 30 5.00 182 5 LTS 0.0 140
1995-RIVA ] D £.00 212 n L1 0.10 113
1684 -HIVA 22 W o 3.00 2589 24 1| 3 0.05 -1 m
1R95-NIVA W o I3.00 nr r 341 0.5 7L Xo
1504-HIVA %] o 3.00 15z 52 3 0.05 TRA w
1987 HIVA %] 0 .00 250 k- k1S 0.05 173 T
HEEA 1990=-HIVA %] X0 1.00 168 24 0.05 58
192 1=HIVA (%] LD 1.00 17 s 111 | B 0.05 &2 5 [
1952-HIVA ] 30 5.00 19 X LY | 0.0 Tad
1993 -HIVA ] JL0 & 00 Fa L] a2 | 3 0,10 135
1996 -NIYA 2T W 350 .00 Fi 32 ¥ | i 0.0% T84 Ba
1905 -NIVA W 350 .00 3B L5 1] a.05 175 L]
1FRE-MIVA W 50 3.00 332 m 30 0.05 184 100
T9ET-MHIYH W o 0.50 260 3 | 31 0.05 13 20 1
| BCHG T28E= MACE '] 510 X0.00 56 1
12B&-E11F L] 1M .00 21
1987 W 510 &0.00 £
1987-S1IF W i1 5.00 21 1
1VH8-NACE W S0 &£0.0D &1
1987 -MACE W S10 20.00 23
1R8%-511F T} m 50.00 k1]
1020-NIVA W x40 1.00 159 1 2 | 3% 005 SB
193 0-51 [ W 111 D10 &l
TF=NIVA W 340 1.00 e 3 18 | 341 0.05 & 5 1
19 -51IF 1] im .30 x5
19E2-KIVA ] 0 5.0 182 3 341 010 140
17e5-HIVA e o &, 00 212 &2 17 | 38 010 133
1PoL-NIVA 22 W o .00 299 24 11 381 .05 s 55
1995 -RIVA 5] o .00 313 kS E13 0.05 142 29
1996=KIVA %] 0 3.00 350 &8 ETY .05 169 a8
199 T=-KIVA °] 30 2.00 1 5ia1 .05 175 3 ¥
MG 1981-501F 1E W 120 10.00 15 1 120 10.00 L
19B2-5[IF TE W 120 10.60 1a
19B2-VETM L Frdi] 10.00 51 220 10.00 5
1983-5[IF TE W 120 10.00 17
1983-VETN 12 W 1] 10,00 L1}
T9Bs-FIER TG W &01 10,00 kL
I1984-S1IF TG W 120 10.00 2 &
1985-VETN 12 W 220 10.008 T
1085-511F 16 0D 120 10.00 30
1985-WETHN 12 W 10.00 Laid
1PBE-MIVA TH D L5 10.00 Vi
1P87-FIER 16 W &0 10.00 38
1987-RIVA 1H B b [s] 10.00 3 i
1988-HIVA TH B 310 10.00 110
1989-HIVA TH O 340 100 .00 1%
19a5-HEVA W W 30 10.00 L 5
1950-HIVA TH W 310 10.00 2t
T1991=HIYA T8 W Iin 100, D0a 264 126
1992-MI¥A TH W X0 100,00 303 122
1995-MIVA 1TH W Xio %.00 300
1PP-MIVE 1T W o £.00 Xan
TPI5-NIVA W 110 5.00 06 1
IFRE-NIvA Wi W 30 5.00 ELE
109T-NIVA W 310 5.00 156
(= 109 2-HIVA W Tow [ ] a 302 .20 (23
1895 -RIVA W 302 020 18 15
1925=HI1VA W 309 D20 7 i b
1997=HIVA 1] el 0.50 3
MATIN 1997-HIVA f] L] 5.00 g
L] 19E84-81IF W 152 &0.00 e
1985-531IF o] 132 &0,00 i%
MPTIN  199T-MIVA W 10 5,00 -
ham 190 -MIYA W o9 0.20 a Tow a.20 &5
TPFE-MIVA W e 0.30 18 15
1oNE-MIYA W 309 0.0 1&
1RIT=N1YVA W 309 0.20 3
INAPTHE  1592=RIVA W i) 0.0 a e 0.20 [4.]
195 =-RIVA "] oy 0.20 15 13
1997 =HIVA W 50 0.50 -
1% 1#F2-HIVA [C] 309 b.20 B 09 020 iy
19FE-NIVA [C] 09 0.20 1% 13
TRRT-HIVA W 309 0.50 X
HAPCT 1SF5=NI%WA W 37 0.0 3
TPRG=M WA W e Q.80 il
MAPCZ  TOPS-MIVA W kbl 0.3 3
TEfd-Niva W 30y 0.1 ir
MAPEY  1995-NIWA W e 0. £0 3

6T




Tab. length cont'd,

Tiasue Fizh liver Fish fillet, Shrimptail, Mussel, Other
fContam, Mom, Lab, Inges- Enalys Decect  Togsl ©Count W (<) | Analys Detect Total Count K (<)
s Year ealibr, | Hethed Limit WValwe Below Abowe | Hethod Limlt Walue Below Abowe
+Hasis Codi {ppbd Count OD.Lim B.lim | Code {poby Cewnt D.Lim DO.Lin
19956 NIV W 309 0.20 17
HAPDE  199T-MIVA °] li) 0.50 X
RAPDE  199T-HIVA 7] a9 0.50 ]
HAPDD  TP%E-MIVA d L Ei Q.20 B i) 0.20 4
19 -M VA °] i) 0. 20 15 &
199T-NIVA W i 0.50 3
HAPT2  99T-MIva W g 0.5%0 3
HAPTE  99T-MIWA W Ing 0.%0 3
APTE ToRT-NIWA u o9 0,50 3
HAPTH  1992-NIWA W i {n] D.20 a e 0.20 &b
1P95-N1VA '] e 0.20 15 11
TIT=NIVA L] e .54 3
NI ARES-E110 16 W 130 &0.00 12
TFFE-RIVA W 2 10,00 &
TP HIVA W =i Bigs 3
ocs 1990-HIVA [} 340 2.00 169 o 24 | A&i 0.0% 58 1
1891 -HIVA W 30 £.00 e & A LY 0.0% &2 5 L]
1FF2-HIVA W 3o 5.00 192 3 341 0.10 p[41]
1983 -HIVA u o L.00 212 1 16 | 381 i, 10 133
1904 N IVA o o 3.00 ol k1 22 | I 0.05 Tk ]
1985-MIVA ] o 3.0 X8 &k 341 005 7% 0
T90E=M VA u L 3.00 m2 sar 341 B.05 - 114
195T=-MIVA "] Lo £.00 240 100 551 B.05 173 14
PA 1992 -NIYA K ki 0.20 i 50w 0.20 L5
1595 -N1YA (8] -] 0.20 ]
TF9E-RIVA u 309 0.20 i
1FIT-R1va W 309 0,20 3
PACY 1F95-RIVA W 309 0.20 5
TPS-RIVA u 309 0.20 ¥
BACR TPIS-RIVA '] e 0.20 %
1996-NIVA W o9 Q.20 17
FAK TRET=NIVA W 309 0.0z 1
FAMT 1852-MIVA W e .20 B g 0,20 &5
1955 -MEVA W 309 0.20 15 2
198T=-MIVA W 309 050 x
PAMZ 1907 =8 1WA ] I 0.50 3
PAMDT 1997 =NIVA e 509 050 3
PAMDE  1F9T-NIVA H i) D=0 3
ra 1985-S1IF 16 W 130 20,00 12
1984-511F 1o W 130 2000 T .
1PES-51IF 1G D 130 20.00 55
1985-HIVE 12 D iz 150.00 5 3z 150.00 20
19a7-FIER 16 W LOZ 10.00 37 i
1987-HIVA 12 0 312 1%0.00 57 12 | 12 150.00 ar
19EE-HIVA 12 D Jiz 150.00 [ 17 3| 32 153,00 [
19E9-MIVA 12 D nz 150,040 135 7 9
19E9-MIVA T2 W 32 150,00 35
1990-MIVA 12 W e 50,00 1ar 3 1| 312 150.00 i 3
1990 =NI WA 12 W na 50.00 195 14 e S50.00 &7
192-NlYA 12 W a2 50,00 bl 119 L1 20.00 11
IPI-HIVA 1H W na2 E0.00 21 i Fiz2 50,00 m
1FL-RIve 12 W 32 X0.00 (s} | 3 X2 X0.00 a1
1095-HIVA W 302 30,00 318 162 30 | 32 30,00 a8
1R RIve vl W 32 30,00 ¥r
1996-HIVA V2 W e 30.00 1] 108
1997 =HIVA "] 2 &0.00 287 10 2B | 32 50.00 -
Pl 1981-50IF 2D W 110 10,00 27 110 10.00 5
1982-511F 20 W 111 5.00 1w
198Z-VETM *] 210 ‘50,00 £3 211 S0.00 54
18-85/ IF 3 W M 5.00 il
1PA3-YETH 2E W 211 50.00 e
1083-YETN 27 W 210 SD.00 44
108L-511F 2B W 111 5.00 24
178&6=YETR 2E W 211 50.0:0 -1
19846-VETH 22 W 210 50.00 A&
1985-5I0F 2E W 111 5.00 32 &
1985-VETH 2E W 211 50.00 20 1
1985-VEIN &I W 210 50,00 &5
iPBA-MACE T W 511a 40,000 ] 511 20.00 56
128&-511F 2 W 11 5.00 il
IPET-RACE 22 W 10 L0.00 55 a1 20.00 k-1
1EET=RIVA W %40 010 2
1PE7=E11F 2E W 1117 5.00 2l
T9EE-HACE 22 W 510 &0.00 &1 511 20.00 13
1968-5[0F 2E 0 117 S.00 k]
1988-51EF 2E W 111 500 22 &
1989-MACE 22 W 510 20,00 93 511 20,00 ar
198%-51IF ZE W i1 £.00 3& ]
1990-51IF Z2E W 11 500 &1
1 -51iF EW M 5.00 55
POC24  TPRS-RILL H Bez . 10E=02 &
PCCIZ2  19956=NHILU H BLz «JHE=02 & &
BOESD  19R&-NILY W BL2 L TRE=02 -1
PCCEZ  199&-NILY W B4 P Q.03 -] 1]
PCOD 1995-NILU T B&1 20E-04 &
1996-NILY 7] 841 « TDE-03 14
PEGE 1995-NILY ("] 851 «OOE =104 i
TR E-NILY W 8&1 L10E-OF T4

LR




Tal, length cont'd.

Tiswe Fisk Liver Fish fillet, Shrieprall, Mussel, Gther
[Contnm. Mon. Lab. Inter- Analys Detect Total Count M (<) | Analys Detest Tozal Count M (<)
4 Year calibr. | Method Limit Value Below Above | Method Limit Wwalue Below Above
. +Basis | Code fpob) Count D.Lim D.Lim | Code fppld Count  D.Lim D.Lim
| PER TERE-NIVA %] e 0.20 B LNl 0.20 1]
1895 -HIVA L e 0.20 -] 14
TERE=HIVA H e 0.20 w 1&
T9ET=RIVA W e i0.50 3
Hm 1902 WIVA W L{n] b.20 a e 0.2 &b
1RES-HIVA W 0w 0. 30 18 &
TREE-H VA W e 0.30 it 1
THFT-H WA W 0% 0. 20 3
ace 1990= N IWA W Xun 2.0 ] 3 ¥ | 351 0.05 SB
1990 -MIvA W 40 2.00 178 13 &) &y 0.05 57 5 7
T92-MIVA W 50 5.00 152 k] 81 0.0 125
199E-NIVA W 340 i 2l 52 &5 | 341 Q.10 135
TPRE-NIVA W k.21 I.00 s} 38 23 | 341 0.08 164 o2
TPIS-NIVA ) 2] I.0a 3B £5 T | .05 17 a3
1o25-NIVA W Lo 1.00 32 304 B4 0.45 185 oe
19 7=NIVA 0] o .00 240 ™ 51 0.05 173 27 10
SE 1582-FETH 7] Fa ] 16,040 £ 2:0 10.00 54
TETIN  1897-HIVA ¥ 320 5.00 B
TEDD THRE-NILY %] Bal +SOE=-D& b 1
199a-NILY L] BEY ~N0E-D& 1%
TBERP  1991-HIVA W 340 .00 138 T | 34 0.05 a2
1952=HIVA W 340 3.00 ™ X i L1 1] 140
TRT-HIYA W L] &.00 aiz &4 L Y .10 133
ivsh-MIvA 22 W L] 3.00 59 ir 210 Q.05 [-14 Ly
TFS-NIVA W 340 3.00 I8 36 381 .05 if 21
1F9E-NIYA W L0 3.00 iz 23 Ji 0.05 185 &
1ET-RIVA W | 30 3,040 260 23 341 0.05 175 1
TRTIM  I¥9T-NIVA [} 320 500 a
¥ 1925-RIVA H S59 miss 3
N 1PEE=S11F 16 d 13 400,00 12
19E4-S01F 16 W 158 SO0, 00 &7
1985=-511F 16D 152 00,00 35
1985-HIVA 1TH D in 3000.00 54 In 3000.00 20
198T-FIER 1g W L05 20.00 LT
198F-MI¥4 1B D m 300000 i i 3000 .00 Ly
1988-N1¥8 1H D m 3000.00 &1 3 00000 9
1999-NIVA 1TH D m X000.00 135 1
TFEP-NIVA TH W m Xooa. o0 315
TPR0-RIVA  TH W k3 k] 2000, 00 18% b $000. 00 L
1921=HIVA TH W 3 1009, 00 193 Ei1 1000, 00 &7
1982-HIVA 1H W 311 1000.00 1w L1k 100000 11
1963 -HIVA W W 311 1000, 00 221 i 1000 . Dk )
19%e-Hiva Tz w im 1000, 00 m 311 V000 . 0D a1
1PE5-MIVA W m il Ml 118 1 1000 . 00 BB
19E-NINE VI W In 1000 . 0 g
1¥R0-NIVA V2 W 3N 1000, 00 358
1997 =N VA L m 1000.00 287 m 1000, 00 -4
Sum of Counts LEREG 516 1045 31048 i 555

aflly

* Ambigusous value in cell (Maximm value displayed),

65



JAMP Mational Commenls 1987 - Norway

Appendix E.
Overview of localities

Station positions are shown on maps (Figure 1 to Figure 4).

HIVA report mo. 398038
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JAMP Hational Comments 1397 - Morway

JAMP stations and programme 1997

Appendix EL JMP station positions and sampling overview for 1996, WSBOFR: W=water, S=sediment,

B=blue mussel, O=other shellfish, F=fatfish, R=roundfish. second station position indicates previous lecation.

METF=Morth Sea Task Force. Mussels were sampled from rock surfaces unless otherwise noted.

JAMP [5t. Localily nam korth Easl ICES 1997 noles
ares lalibvde | longiiude |posilon |W S B O F R
26 OSLOFJORD AREA EAST, Hvaler and Singlefjorden
26 01A  Sponvika 597054 117125 47313
5970517 11138  4FE13
26 2A  Fugleskjzr 597066 107583 4TG0A
597069 10°58.0' 47G0A
26 034  Tisler 58°58.0° 107578 4BGOT c
58°58.8° 10%57.5  4G6GO7
26 OSLOFJORD AREA CENTRAL, Oslofjord propar
28 304 Gressholmen 59528 10%43A0  4BEOT |+ *
26 304  Gressholmen (- 1996) GO'S2.E 10°430  4BG07
26 30B Oslo city area [ Haaya 5848  10°33 48604
Got4q"  10°32 48604 +
26 308 Oslocity area / Mesoddan 58752 10739 485604
26 30F  Oslo city area / Hioya 59T 10734 48504
26 30X Wes! of Nesodden 5985 10736 G0
26 30G Siellens area (Spro) 5e"45R 10345 48605
26 30H Stedens arca (Storogrunn) 58°38.5 107335 2 48G05
28 40C  Stedens Bor4g =3y 48G05
59°49° 10739’ 485E05
26 305  Stelens 54°48.1° 107338  48G05
28 1A Bolbargsirand 59°36.9" 107384  48G0G |+ +
26 318 Solbergstrand (Filtvet, 59°3T  10%3% 47607
1882)
26 32A Rediangan 59°31.5 107256  4BGOG
206 33X Sande, wesl side S9°A1.T 10720 4BGDE
28 338 Sande, eas! side 58*31.7 10°21.0° 4BGOE *
26 354 Moden 597202 10°30.1" 47604 |+ +
26 35C  Holmenstrand-Malen 59z 02T 4TG04
26 355 Molen amar 10735 47504
26 364 Farder S8%01.6"° 10'31.7  4TGDE |+ *
26 36E Fmrder sres 5970 02T 4 TE0E
5970 103 4TG0G +
26 36F Faardar gres S8 10M2Y 4 TG0E *
i 365 Faerder anea (NSTF-54) S9'004' 10°41.6°  4TGOD M
26 OSLOFJORD AREA WEST, outer Sandefjord-Langesundsflord
26 T3A  Lyngholman S8'02E 108 47603 C
26 T4A  Oddeneskjmr SE°SF.Y 098210 46FST c
26 T1A  Bjerkeyas [Rizoyodden) 59°01.4"' 09'454° 47F90 |+ +
ARENDAL AREA
T6A Risoy 58°43F 09170 46FE2 |+ + c
TTA  Flostafjord 59°31.5" 08°56.9°  4GFEG c
778 Boroy anta 58°33' 0901 46F93
TIF  Boroy aned 58°33' 09701 4B6F93
77C  Boroy afes 58200  DaMlr 45F91
NIVA repori no. 3980-59 ]




JAMP National Commends 1997 - Norway

Appendix E (cont'd)

JAMP St Locality name Morh  East ICES 16a7 nates
area lalitude _longitude  position |W S B O F R
ARENDAL AREA {cont.)
775 Arendal area (NSTF-57) 58°24.2° 08'DM.B  45F91 N, C
79A Glerdvoldsayen, east 58°26.0' 08°45.3  46FA7 [
LISTA AREA
134 Langesund 57598 07346  44F74 C
144  Aavigen 58022 07132  45F73 C
154  Gdsoy (Ullers area) SE'03.1' 06'53.3 45F60 |+ -
158 Ullers area 5803 063 45F69 -
15F  Ullers area SA'03  06°43 45F69 +
155 Lista area (NSTF-38) SO0 06°343  45F85 N C
BEEMLD AREA
FEA Egpivinr, wisl 5935.F 05°005  4BFE9 |+ * c.1
Z2F  Borayfonden 58°43  05%21 ABF55 +
22C Bomioforden 58°34'  05*11 4BF53
225 Bomio (NSTF-36) 597259 04"50.2 4TF47 M
234 Austvik 59°52.2 05'066  48F51
238 Karihawvel anea 59°55"  05%0TF 48F51 -
24A Vardoey 607102 O05°00.8°  49F52 c
245 Sotra 60°15.1" 04°33.3  49F45 M
62 HARDANGERFJORDEN
62 694 Lille Teroy 5°58.8° 05°45.4° 40F50 |+ +
62 695 Hvinnharadsfiorden 60°01.3 05°56.1" 49F58
62 678  Strandebarm 6016  06°02 49F62 + o+
62 675  Strandebarm 60"13.5' 06°05.1° 40F62
&2 65A  Vikingnesat B0°14.5' 06°006° 4O0F62 |+ .
62 634 Ranaskjmr B0"25.1' 06°245 49F84 |+ +
(7] B35 Ranaskjmr e0f236 06*27.1" 40FG4
63 SORFJORD
63 51A  Byrkjenes B0°05.1° 06°33.1' 49FB6
63 §2A  Eitrheimsneset BOT05.E 06°32.2° 49F66 |+ + a3
63 525 Tyssadal BOCOG.S 06°329°  40F66
B3 538  Inner Serfjord B0"10  0B"34" 49FBS + 4
63 SBA  Kvalnes 60713.4° 06"36.1' 49FB5 |+ +
63 565  Kvalnes 60*13.7 DE"35G  49FES
63 57A Krossanes 60232 06°41.2 4OFET |+ v
63 575  Krossanes 60*23.1' O06*40.7 49FGT
ALESUND AREA
258  Hinnay G1"222 0452 F  HIF4T -]
28A Hamnen G1°52.7" 05"13.6  52F51 5
27A  Grinden 627122 05°254" 53IF5S 1
27X Kvame area 62°12.3 05°227 53F55
27S  Statllandet (east of) 62°09.3' 05°21.3 53F56
28R  Eiksundesl E2'14.8° 05°545 2 53FSA 1
Elksundat {1992} BZ14.0 05°545  53F58 1

™ KIVA report no. 3980-09



JAMP Mational Commenis 1997 - Norway

Appendix E [cont'd)
JAMP St.  Locality name Morh  Easi ICES 1867 notes
area latitude__longitude _ position |[W S B O F R
65 ORKDALSFJORDEN
65  B0A @stmerknes B3'27.5 10275 56604
65 B1A Biclogisk station 63265 10214 56604
B5  B2A Flakk B3"27.1' 10™2€  58G01
B5  B25 Flakk E¥27.5 10"M1LE  56G01
B5 B3A  Froselskjer 63"25.5° 10°07.8 568G
65  B4A Trossavika 63'20.8' 09°578  55FO7
65 B4B Trossavika 63208 09°57.8  55FO7
65  B4S Trossavika 6217 09°57.4'  55FO7
{1987) 63212 09°57.2  55FO7
65 89S Thamshawn (indre Orkdal) 63*19.7 09°52.3  55F98
{1887) g3*19.8° 09525  S5F98
85 005 Outer Orkdalsfiord B3°27.4' 10°030° S56GM
{1887) B3"27.4° 10°04.3'  S56GO1
85  BSA Geltastrand B3"21.9° 09°56.3  S55F97
65  BGA Geilnes 63"266° 09°598.2 S55F97
65  B7A Ingdalsbukt 63°27.8° 09°S4.8  55F97
B5  BAA Rodberg B3"27.2 10000  55G01
FROAN AREA
81A  Merdvika 63217 08'096  55FB1 3
Fosflua (1962) 63238 08176  55FB1 4
924  Stokken 64°022' 10°01.1° S57G03 |+  + 5
(-1996) B4°04.6 10°00.7  S7GO3 4
828  Slokken area 64099 09°53.0° G5TF99 x
82F  Stokken area 64'00.0° 09°53.0° S5TFO0
835 Raudeya {northeast of) B4"22T 10°27.8' 57604
93A  Léven (Santervik) B4°23.7 10°20.0 57GD4 4
Liven (Selervik, 1992))  64°235 10°280° 57GD4 4
HELGELAND AREA
O4A  Landfasi 85°38.4° 12°00.5  60G23 1
86A  Brehiken B6*17.6° 12°90.8' G1G2R 1
855 Rode (east of) B641.8 13000  62G32
854  Flatskjmr 66425 13"158 62632 4
LOFOTEN AREA,
87A  Klakholmen 67°30.0' 14°84.6 64040 4
994  Brunweer 6E°00.3 15°056°  65G53 4
988  Lille Molla BE"12.0' 14748.0° B5G48 +
08F  Lille Molia 6120 14°480° G65G48 *
885  Skrova (south of) 66070 14°41.0°  G5G40
88A  Huswigen (1897) B8"15.4' 14°40.6° 65646 |* » 5
(1982) B8°00.4' 14°30.3' 65646 |* » 1
98X  Skrova 68°10.5 14°40.2 65648 |+ + 7
895  Lunday (norh of) BA*05.8 15°10.1' 65G53
NIVA report no. 3680-99 75




JAMP Malional Comments 1397 - Norway

Appandix E (eonl'd)
JAMF 5L Locaity name Nodh  East ICES 1906 nates
area laltude  longilude  posilion |'W 5 B O F R
FINNENES-5HJERVEY AREA
415 Andford G656 1052F E6BGT
41A Fensnesel, Gryteya G6E"56.8 16385 2 GoGB4 |+ * 3
425 Tromse ares 69°60.4° 18°06.8" BAGE3
428 Tennskjmr, Malangen B9°28. 6 18"80° &7TGE 3
435  Kvanangen T0*03.3 217079 69H13
43A  Lyngnesel, Langiforden TA06.2* 20°328 2 GOHDE |+ * 2
438 Hvamnangen T0°08.0° 217220° BOH1G '
#3F  Kvenangen 0m0e.0° 2120 GEH1G X
HAMMERFEST-HOMNINGSVAG AREA
445 Saeroya, south T3R8 Z2*E oOH24
44A  Elenhaimsunds 70308 Z2™4F  TOHZ3 |+ * 1,8
455 Hammerlesl ares T8 242668 2 TOH4S
454  Yire Sauhamnnesel TO'58 24"192  TOH42
485 Porsangen area o2y 26MM19 TOHET
464 Smineset in Allasula T0'58.4° 25%4B1'  FOHST 18
#68 Hammarfes] areas 6000 23%44.0°  FOH3IT
#6F  Honningsvag area 00°00.0¢  DD"00.0°
475  Laksefjord 70°55.0° 26°55.1"  TOHET
478 Kifjordaneset T2 8 PR TOH74
VARANGER PENINSULA AREA
485 Tanafjord rots2s' 25385  TOHE4
484 Trollljordan | Tanafjord TO*41.68' 28'33.F TOHBS
485  Syllefiord T0"338 3088  FOU03
494  Nordfjorden, Syltefjord 331 W05 TOU03
15 Vamangerond 69°56.1° 30°06."  BEJD
104  Shagoodden To"04.2 30°00.8  GOJD3 2
108  Varangerfjorden 85°54.5° 20°30.0° GAHGT *
10F  Varangerfiorden 69°55.0° 29°51.5'  GAHOT v
114 Sikikronaset, Bokfjorden o9ar 2 30111  GERJDZ # +
11X Brashawvn B4"53.09¢ 20°%4.F  GRJOE 4
nales
+ - samples collected
* - plannad bt inrsulhcasnt malarisl
x = coflected bisd nol analysed
N - odficial NSTF sitafion
C - ad or noar 5FT's coasial maniloding prograsnime slakion
1 - mussels collecisd fram bucy ardfor buoy anchor lines
2= mussels collaciad from sand/gravel batbam
3 - miussels collecled fram lron'cement pilings
4 - mussels collemcied from mekal nevigation buoys
5 = mussels collecied from fipaling dock
6 - musssls collaesad fram wooden docks
T = mussels collecied from rocks undar ferry bermimnal
76 NIVA report no. 3980-09
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Appendix F.
Overview of materials and analyses 1997

Including sampling for VIC {cf., SINME 1996, 1997)

Station positions are shown on maps (Figure 1 to Figure 4)

MIVA rapart ro. J980-88
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Appendix F1. Sampling and analyses for 1996, L-liver, F-fillet. (See Appendix F2 for descriptions of codes
for analysis (MO, M1, M3, M4, M3, CZ, C4, AL, G1), fish (P, F, ID, L, M, C) and counts). Analytical overview
for liver (-L) or fillet {-F) tissue is distinguizhed.

JAKP STATION WATER SEDIMENT MUSSEL! OTHER FIsH
area FLAT-(PF.OM]  COD-(C)
Pl Ir B | |
L M4 G2 A1 -L Ma C2 A1
MO M1 C4 A1 G1 M3ICZ A1 M3ICZ2 -F MEB C2 A1 -F ME G2 Al
26 nsmmnnnmnﬁumm_.mluﬁnrdm
28 204 Gressholmen } 3.4
26 305 Stailens . T
26 308 OzloctyArsalfHBaya . . . . . . . o o« 4 o4 e a e e
VIC: Stellene-15.1.98., A T - R O S-SR ORI =" % [ s, | v O
. P . e o o g ©l & £ L C-F10 2B .
VIC: Stellene-21.1.88. T Ci crad & S TR P = o o= o C-LiD 10 .
. R | L S o o u i C-F10 2B .
WIC: Sledene-2,2 08, . im UL & R o o = 3 o C-L10 10 .
. PO YEl & ; A & 'k L i it C-F10 #B .
WIC: Sveslad-16.1.88. SR J - A - I S S W FO GL 10 10 .
VIC: Haaya-16.1.98, % Il h & oo a5 e e i C-L10 10 .
26 31A Solbergystrand 1 £ 5 Time 3 3 o M !
26 338 Sande, east side R ¥ w3 - P S
VIC: ‘ID.BT . b Lk @ s 5 e . & FL 58 58 .
. e L # i ST FF58 5B .
‘-'13111.!!'-" d MR i T TR e Y . F4 58 58 .
« % % 4 & = .= = = » - FFBBBER,
WIC: 12.97. v h TR A e F-L 58 5B .
i P % o a  m F-FSB &B .
i i 355 Malan ¥ 3 2 2 .- . -
26 54 Malan 1 P L 3 3
3 365 Faprded : ir4 4 1 &
28 36A Farder i . . . . 3 .3, . . e
i3 368 Feardar area - & o w L T T ST i o ClL25 2§ .
G a3 o meloE o o ons S oE o EEEEER
20  36F Feerder area .+ o+ 4 4 4w v 4+« . DL5B 5B . .
; D-F58 58 . .
26 OSLOFJORD AREA WEST, mswﬂmﬂmw
26  T1A Bjerkaya R
ARENDAL AREA
TEA Risay i . 4+ . . 3 2

HIVA report no. 3580.99 Fg!
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Appendix F1  (cont)

JAMP STATION WATER SEDQIMENT MUSSELY OTHER FISH
area FLAT-(PF.DM)  COD-(C}
0 Il I | | |
L M4 C2 A1 L M4 CZ2 A1
MO M1 C4 A1 G1 M3 C2 A1 -F M5 C2 A1 F M5 C2 A1
LISTA AREA
154 Llera ansa 1 R R 33 . W ¥ § Y T
158 Lllera anea : : hw e % L .RE i i o= & i L i CL25 25 ,
15F Ullerg anep e P R G o ™ - - 5 -] oo .
VR ond dE o Mo HE w s DEEBCHEB
BEAMLO-S0OTRA AREA
225 Espevar, wos! . [RNCEAC S 3 3 e
22F Boroyflorden e e e e P-L5B BB .
=280 I T ) i oa e ow o PEREBBBB . o o o
238 Karhaval et ke nonme y T O -1 -
; . ; . TR vy . < .t & s C-F25 5B .
i HARDANGERFJORDEN
&2 GEA Lille Taray 1 . o wms 8 s . TR o Ty T PRI
¥ 67TB Sirandeharm : c U Tral & o e ot i MF 58 5B . C-L25 25
p T = k.. P MF 58 58 . C-F25 58
62 654 Vikingnesal L 3 3 i ok e
174 834 Ranaskjsr 1 F U a . E 3 3
63 SERFJORD
53 8258 Elrhaimanesal g [T HI R 3 3 o
63 538 Inner Serdjord D0 TE M RI Th w Um o tm m W MR
VIC; Odda - 18.8,97=, R R ST e FL 58 5B .
% * w E sl E . FF 58 5B .
VIC: Tyssedal - 17,887 . e = S _ F-L 5B 5B ,
= S i T e G Cm ioE LAY F-F58 5B . e s ow
VIG: Tyssedal - 30.9.97 . T I T i h W i 3 i e L1585 15 .
VIC: Ednn - 4.10:97, . I I . a . . BL15 15 .
' Y OE % -a & e i . o G-F15 38 .
VIC: Edna - 1.10.97. EUR I B FLR g F-L 68 58 . .
. P . F-F58 58 .
v 25A, Kvalnas 1 3 3
63  57A Hrossanes 1 a3
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Appendix F1 {cont.)

JAMP STATION WATER SEDIMENT MUSSEL! OTHER FISH
area FLAT- (P.F.D.M) CoD- (g
| | I
AL M4 2 A1 L M4 C2 A1
MO M1 Ca A1 G1 M3 C2 A1 F M5 C2 A1 -F M5 C2 At
BS ORKDALSFJORD AREA
65 28, Flakk T o a2t owr RS
6o 844 Trossavika T o e w4 3 3
B5 BTA Ingdalsbukia T o HEd a £
FROAMN AREA
A24 Stokken : iRV 5, S T a4
H2EB Stokken ; " : .
02F Stokken
LOFOTEN AREA
SEX Skrova y PR - 3 3 . Hile X i A CE
S8B Lile Molla . o Mor o s Y = o g + 13 C-L25 25
S4F Lille Molla - F O EE % i iy 14 i T F-L 4B 48 . G ~ T
. Y F-F 4B 48 .
FINNSNES-SKJERVEY AREA
41A Fensneset, Gryteya , S - -
428 Tennskjsor,Malangen 1 . . . . 3
JﬂhLmnHﬂLmﬂnm1....33.......----
438 Kvanangen e S - L. .
i e T ey P PR T Loy C-F25 5B
43F Kvanangan . J W L J MG AT D-L3B 2B . )
‘ . ‘ 'y D-F3B 3B .
L-L 1B 18 .
L-F 18 1B .
HAMMERFEST-HONNINGSVAG AREA
444 Elenhaimsundsl 1 A
454 ¥ire Sauhamnneseal 1 3 3
458 Hammerlasl area .
45F Honningsvig area . A .
464 Sminesel in Allesula 1 3 3 3
474 Kifjordenesat 1 3 {
VARANGER PENINSULA AREA
484 Trolfjorden | Tanafjord 1 4 -3
4948 Nordfjorden, Syltafford 1 . [
104 Skagooddan 4 3

108 Varangerfjorden s s % & % % = = =+ - PLOB 5B, GCLZ 25,
. = R TR A : PF5B 5B . C-F23 4B
10F Varangerorden M A oF nas B o3 Al R
11A Slideroneast, B owm 5 o 3 4
Bakfjorden

NIVA report no. 3980-88 81
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Appendix F2: Key to analysis codes and sample counts used in Appendix F1.

ANALYSIS CODES:

2 REBZE E

c2

Al
G1

SAMPLE COUNT CODES:

Medium
SEAWATER

SEDIMENT

MUSSEL

SHRIMP

FISH

Count
1

i7

[

112

Analyses

suspanded matter

Hg, Cd, Cu, Ph, Zn, Li {normalising element) ofal onganic carbon (TOC)
Ha. Cd. Cu, Pb, Zn

Cd Cu Pb Zn (for fish liver)

Hg (far fish fillat)

CB-28,-52.-101,-105,-118.-138,-153,-156,-180, 209, 5-CB8, OCS, a+gHCH,
HCE, DDE, DDD, EPOCI {optional), dry weight percent

CB-28.-52 -101,-105,-118,-138,-153,-156,-180, 209, 5-CB, OCS, a+gHCH,
HC8, DDE, DDD, EPOCI (optional), fat and dry weight percent

PAH
Sedimant core geslogical dating

Explanalion
sample for suspended maiter delermination
17 samples for meltal analyses; two cores each with samples from 0-1, 1-2,

2-4, 4-8, 5-10, 10-15, 15-20&m and deepes Scm slio: plus one core with
sample from O-1em.

4 samples for PCB or PAH analysas; two each cores with samples from O-
Tom and deepast Sem alice,

J sampldes [or metal anslyses; three cores each with samples from O-focm,

3 gize groups (2-3, 3-4, 4-Scrm) each a bul of ca 50 individuals andlor 1 sizae
growsp (3-4 or 4-50m), 3 paraliel samples each a bulk of 20 ndividuals,

1 size group (2-3 or 3-4cm), 2 paraliel samples sach a bulk of 50 individuals.
2 samples of 100 Individuals {edible siza)

The number of individual fish or bulkk samples of fish (-B) for analyses is
shown, Bulk samples of fish consist of 5 fish, The five longest fish mako up
one bulk sample, the next five longest fish make up the anather bulk sample
and so on. The latter following the nember indicates thie fish type: Dedab,
F=Rounder, L=lamon sola, M=magrim, P=plaice, W=wilch and C=cod.

MIVA resport ne, 3980.09
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Appendix G.
Temporal trend analyses of contaminants in biota
1981-97

Sorted by contaminant, species and arca/station:

Cadmivm (Cd)
Copper (Cu)
Mercury (Hg)
Lead (Ph)
Zine (Zn)
CB-153
DDEPF (ppDDE)
yHCH
HCB

MYTI EDU - Blue Mussel (Myiilus edelis)
GADU MOR - Atlantie cod (Gadius nrorf)
LEPI WHI - Megrim {Lepiderhombus wiifiagoniz)
LIMA LIM - Dab {Limavda linanda)

PLAT FLE - Flounder { Plarichifres fesus)

5B - Soft body tissue
LI - Liver tissue
ML - Muosele tiszue

LI Owverconcentration expressed as quotient of median of last vear and “high
background™ (" 7" missing background value)
TRND trend

D= Significant Hnear tremd, dovwnward

- Kignificant linear trend, upward

- No significant trend

-7 Mo significant linear trend, systematic non-linear trend can not
be tested becanse of insufficient data (<6 years)

=Y Mo significant linear trend, but a systematic non-linear trend

DY or UY  Significant linear trend (downward or upward) and a significant
non-linear trend. This is considered the same as "-Y"

SIZE lengih effect mercury in fllet)

L Significant difference in concentration levels but pattern of
variation same

D As "L" but patiern of varintion significantly different

- Mo significant difference between “small™ and “large™ fish

L9543 Projected upper 95% conflidence interval in three years expressed as
guotient of value and “high background™ (" ?" if missing background or if
number of years is less thon seven)

POWER  Estimated number of years to detect a hypothetical situation of 10% trend a
wvear with a 90% power

MIVA repan ne. 398089 B3
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338 PLAT FLECL) ML W.uk
538 PLAT FLE(s) MU Wwg
S50 PLAT FLECEY) MU WLut

P
. o

(=" if missing Background)

Tyears)fBackgrourd (="7" i missing Deckground or Hiyears)o5)

tissue,
Dverconcentration; Median[LastYesr)/Background

Soft body rissue.
U543 Upper 755 Confidenceinterval {(Lasts:

Large fish
MU Rusele

Small fish

PR Wmber of years o detect a 10% trend/yesr with W% powor.,

(3]
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Annual Median Concentrations of Z N (ppm).
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JAMP Mabonal Commants: 1537 - Moraay

Appendix H.
(Geographical distribution of contaminants in biota
1996-97

Sorted by contaminant and species:

Cadmivm {Cd)
Copper (Cu}
Mercury (Hg)
Lead (Pb)
Line {Zn)
Sum of 7 CBs (CB-18, -52, 101, -118, -138, -153 and -180)
CB-153
DDEFPFP (ppDDE)
y-HCH
HCB

MYTI1 EDU - Blue Mussel (AMyiifus eduliz)
GADLU MOR = Atlantic cod {Cads mosfiur)
FPLAT FLE = Flounder {Plamchilivs flesus)
LIMA LIM = Dab (Limanda linranda)

PLEU PLA - Plaice (Plevranectes platessa)
MICR KIT - Lemon sole {Microstoms ki)
LEPI WHI - Megrim (Lepidorhombus whif-lagonis)

Station positions are shown on maps (Figure 1 to Figure 4)

NIVA repon no. 3980-99 %



JAMP Maltional Commeanils 1867 - Noraay

Appendix H
Geographical distribution of contaminants in biota 1996-97
(cont.)

NIVA repart no. 388059 ar



JAMP Mafonal Comments 1887 - Ronvay

Cadmium n mussel
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Figure 27. Median, standard deviation and provisional "high background” concentration for

cadmium in mussels (Mytifus edeliz) 1996 (&) and 1997 (B), ppm wet weight (see maps in Figure |-

Figure 4).

HIVA repart no. 35380-95



JAMP Maional Commients 1997 - Norway
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Figure 28. Median, standard deviation and provisional "high background™ concentration for
cadmium in fish liver 1996 (A) and 1997 (B), ppm wel weight (see maps in Figure |-Figure 4).
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JAMP Malional Comments 1997 - Norway

Coppar b mussesl
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Figure 29. Median standard deviation and provisional “high background™ concentration for copper in

mussels (Myrifue edulis) 1996 (A) and 1997 (B), ppm wet weight (see maps in Figure |-Figure 4).
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JAMP Malional Comments 1597 - Morway
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Figure 30. Median, standard deviation and provisional "high background™ concentration for copper
in fish liver 1996 (A) and 1997 (B), ppm wet weight (see maps in Figure |-Figure 4).
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MNIVA report no, 3880-99

Figure 31. Median, standard deviation and provisional "high background" concentration for mercury
in mussels (Mytilus edulis) 1996 (A) and 1997 (B), ppm wet weight (see maps in Figure |-Figure 4).
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JAMP Malipnal Comments 1857 - Monway
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Figure 32, Median, standard deviation and provisional "high background" concentration for mercury
in fish fillet 1996 (A) and 1997 (B), ppm wet weight (see maps in Figure |-Figure 4).
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JAMP National Commends 1587 - Moraay
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Figure 33. Median, standard deviation and provisional "high background” concentration for lead in

mussels (Mytiles edulis) 1996 (A) and 1997 (B), ppm wet weight {(see maps in Figure 1-Figure 4).
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JAMP Mational Commants 1397 - Morway
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Figure 34. Median, standard deviation and provisional "high background” concentration for lead in
fish liver 1996 (A) and 1997 (B). ppm wet weight (sce maps in Figure 1-Figure 4).
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JAMP Malipnal Comments 1997 - Norway
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Figure 35. Median, standard deviation and provisional "high background” concentration for zinc in
mussels (Miwilus eclis) 1996 (A) and 1997 (B), ppm wet weight (see maps in Figure |-Figure 4).
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JAMP Habional Comments 1997 - Norway
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Figure 36. Median, standard deviation and provisional "high background™ concentration for zinc in
fish liver 1996 (A) and 1997 (B), ppm wet weight (see maps in Figure 1-Figure 4).
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JAMP Hafional Comments 1997 - Norway
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Figure 37. Median, standard deviation and provisional "high background" concentration for sum of 7
PCBs (CB-28, -52, 101, -118, -138, -153 and -180) in mussels (Mysilis edilis) 1996 (A) and 1997

(B}, ppb wet weight (see maps in Figure |-Figure 4).
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JAMP Malional Comments. 1887 - Morway
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Figure 38, Median, standard deviation and provisional "high background" concentration for sum of 7

PCBs (CB-28, -52, 101, -118, -138, -153 and -180) in fish liver 1996 (A) and 1997 (B), ppb wet
weight (see maps in Figure 1-Figure 4).
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JAMP Malional Comments 1987 - Morway
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Figure 39, Median, standard deviation and provisional "high background” concentration for CB-153
in mussels (Myviiluy edulis) 1996 (A) and 1997 (B), ppb wet weight (see maps in Figure 1-Figure 4).
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Figure 40. Median, standard deviation and provisional "high background™ concentration for CB-153
in fish liver 1996 (A) and 1997 (B), ppb wet weight (see maps in Figure 1-Figure 4).
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Figure 41. Median, standard deviation and provisional "high background" concentration for ppDDE
(DDEPP) in mussels (Mytiluy edhulis) 1996 (&) and 1997 (B), ppb wetl weight (see maps in Figure |-
Figure 4). {See also footnote in Table 6.)
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Figure 42. Median, standard deviation and provisional "high background® concentration for ppDDE
{(DDEPP) in fish liver 1996 (A) and 1997 (B), ppb wet weight (see maps in Figure 1-Figure 4). (See
also footnate in Table 6.)
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Figure 43, Median, standard deviation and provisional "high background" concentration for y-HCH
(Lindan) in mussels (Mytifies edulis) 1996 (A) and 1997 (B), ppb wet weight (see maps in Figure |-
Figure 4). (See also footnote in Table 6.)
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Figure 44. Median, standard deviation and provisional "high background™ concentration for y-HCH

(Lindan) in fish liver 1996 (A) and 1997 (B). ppb wet weight (see maps in Figure [-Figure 4). (See
also footnote in Table 6.)
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Figure 45. Median, standard deviation and provisional "high background® concentration for HCB in
miissels (Mhilis edulis) 1996 (A) and 1997 (B), ppb wet weight {see maps in Figure 1-Figure 4).
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Figure 46. Median, standard deviation and provisional “high background” concentration for HCB in
fish liver 1996 (A) and 1997 (B), ppb wet weight (zee maps in Figure |-Figure 4).
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Appendix L
Results from INDEX determinations 1995-96
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Introduction

The Norwegian Pollution Control Authority (SFT) is interested in obtaining a small group of
indices to assess the quality of the environment with respect to contaminants. The target medium
for both indices may vary depending on the purpose, however sediment, cod and mussels are
considered 10 be the most likely choices. Blue mussels were selected for this investigation

(Appendix 1),

Two indexes are caleulated, One index is based on the contaminant concentrations in the blue
mussel collected anmually from 9 of the more contaminated fjords in NMorway (Walday er al. 19935),
herein designated “Pollution Index”. This index was initiated in 1995, Initially there were 11 fjords
but sampling from Orkdalzford and lddefjord was discontinued in 1997, It was practical to
organise sampling within JAMP, Some JAMP results could be used to caleulate the index value.

In addition, a “Reference Index™ was initiated in 1995 based on annual contaminant concentrations
in the blue mussel, The mussels were collect at JAMP stations along the entire coast where there is
presumably low levels of contamination. The importance of “reference™ stations for monitoring of
confaminants has been discussed earlier (efl, Green 1987). One of the main reasons for this work is
to establish points of reference for contaminated fjords. In the OSPAR context this might be useful

criteria for assessing Arcas of Special Concem (JMG 1992),

WIVA report no. 3380-99 Ll
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Calculation of the index

A detailed discussion of calculation of the Pollution Index has been given earlier (cf. Walday er al.
1995) and only a brief summary will be given here. The relevant contaminants for each of the
Pollution Index fjords are summarised in Appendices I2 and 3. Their selection is based on earlier
investigations. Two o five stations were sampled from each area. Three parallels of 20 individuals
from 3-5cm are collected from each station. Each sample was analysed for the contaminants
according to the scheme in Appendix 13. "Dioxins" were only investigated in 1995-96,

One to three stations were sampled from selected areas for the determination of the Reference
Index. Each station included three parallels which were analysed for the usual JAMP contaminants
{cf., analysis code A, Appendix 13). Some samples were also analysed for PAHs and dioxins.

Mussel sampling differed in that: a) stations that were exclusively to be used for index caleulations
and b) those included in the JAMP for 1995-97 in that the former allowed & greater size range and
thai the mussels were nol depurated.

The maximum median for cach contaminant for all the stations in an area was determined. These
concentrations were classified according to SFT"s classification system for contaminants in the
marine environment {Appendix 14). The highest class found for any contaminant measured in an
area determined the index value for that area.

The SFT Classes are roughly based on the provisional *high background™ levels. This system has
been recently revised (Molveer er ol 1997); where among other changes the sum of CB-2§, -52, -
101, -118, -138, <153, and -180 (CBEEe) is now a distinet parameter for classification. The sum of
all PAHs (including the dicyclic) (PAHIL) was compared to the system’s “sum-PAH". “Dioxins™
were assessed based on toxicity equivalency factors {TEQ) according to a Nordic mode] (Ahlborg
1989). Note that EPOCI is considered a relevant contaminant for one area but is not included in the
part of the classification system based on levels in mussels. Likewise, there are contaminants
which are included in the classification system but have not been measured in any area.

The maximiim class found for any conlaminant determined the Class (I-V) of the area. The average
Class for all the contaminated sub areas and all the reference localities determined the Pollution or
Reference Index, respectively. The lowest Index value is | and means that all median values were
in Class I ("Good™). The highest Index value is 5 and means that all median values were in Class V
(*“Very bad™).
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Conclusion from application of the indices

To compare the 1997 results with previous years the calculations were be done on a common basis
with respect to areas and contaminants. Only 8 fjord areas are now used to calculate the Pollution
Index compared to 11 for 1995-96. Byfjord in Bergen can be included for future calculations
pending reanalyses of stored material from 1995-96. No special considerations were made when
stations were not sampled. This occured twice for the Pollution Index (st.1205 Bolsnes from
Saudafjord 1996 and st.1911 Horvika in the Sunndalsfjord). The Pollution Index for 1997 is 3.3
{Table B, Appendix [5). A value between 3 and 4 would be classified by the 8FT system as “Bad™.

Only 6 fords/arens were uged for the Reference Index for 1997 compared to B for 1995-96 (Table
9, Appendix 16). The value for 1997 is 1.3 and lower than the results for 1995-96. A value between

1 and 2 would classified as “Fair™.
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Table 8. Maximum environmental classification for fords selected for Pollution INDEX. (See text

and Appendix 15).
Index Area 1) 1995 1950 1997 2)
HvalerSinghefjord 2 2 2
Iddefjord
Inner Cslofjord 3 3 4
Friarfjord 3 4 3
Inner Kristiansandsfjord & 5 &
Saudafjord 4 5 5
Sarfjorden 5 4 3
Byfiorden, Bergen 3] (3)
Sunndalsford i | 3 2
Orkdalsfiord
Inner Ranfiord 5 3 2
AVERAGE (Pollution INDEX) a8 a8 3.3

" iddefjord and Orkdaleford was nol sampled in 1997, hanca e index 1995-05 sxcludas [hess fands

B Coppor, zinc and TCOON exchuded in 1997, hence Index for 166558 axdudes these contaminants

# PAH (PAHTE and BAP) cocluded in 1597, hence index for 1985.558 exchides hese contaminants. MOTE: PCB (DOTE,
HCB, HCHIT and CHET) analysed in 1887 bul nol inchided in calculaBion of index. Thane are plans o analyss PCE on
stored samples fram 1985 and 1996 2o thal the index can be recalculalad for he pesod 1905-97

Table 9. Maximum environmental classification for fjords selected for Reference INDEX. (See
text and Appendix 16).

Index Area 1995 1996 1997
Mid and outer Oslofjord 1) 2 2 2
Lsta 1 1 1
Bamio-Sotra 1
Outer Ranfjord, Halgeland 2} {1} {1} -
Lofoten 3) (2) (2} (1)
Finnsoes-Skjervoy 2 1 1
Hammefest-Honningsvég 2 2
Varanger Peninsula 1 2 1
AVERAGE (Reference INDEX) 2.0 1.5 1.3

" inclusion of results for arenic, nikkel and siver in 1596 (soe Appendix 1) did nol effect the: classification
5 Dwier Ranfjord was nol sampled in 1997, henca the indax lor 1805-95 did nol ke ihase resulls inio sccoun|
® inconsistancy in sampling sile, 568X in 1935-86 and 51984 in 1957, bence. regults from Lololen exduded

124 RIVA repon no. 3880-89
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Appendix I1.
INDEX - Stations and programme 1995-97

Appendix 11. INDEX siation positions and sampling overview for bBlue mussels 199597, where P =
“Pollution Index™ and R = “Reference Index™ {contaminated and assumed “background™ stations,
respectively ). Mussels were sampled from rock surfaces unbess otherwise noded, See Walday f ol {1995) for
discussion of station selection and analyses.

Station | Locality name Marth East ICES INDEX type PIR | notes
latilude | longitude | position
HVALER/SINGLEFJORDEMN, east of culer DSLOFJORD
1021  Kjeks, south 80%07.8' 10°57.1" 47613 P
1024 Kirks, norh west 50%04.8' 10059  47GE08 P
022 West Damhodmean 50062 10°678 47608 P
1023 Kirks, auih west 5067 11"08.F 47609 P
IDDEFJORD, east of outer OSLOFJORD
I Sponvikskansen 58'054° 11™2%5 47GE08 P
1011  HKrakenabbat G067 11™TY 47609 P
INNER OSLOFJORD
JABF 30A  Gressholmen 54525 10°43.0° 48GOF P
1301  Akershuskala Sa'54.2 10%45.5  48G0OF P
1304 Gasoya 585100 10°35,5  48G04 P
1307 Ramtonholmen BOf4d, T 10°31.4"  4BGOS P
i306 Héoya Ba'24. 7 10°33.4'  4BG04 P
MID and QUTER OSLOFJORD
JAMP 314 Solbergsirand 59°36.9° 10°394' J4BGO6 4
JAMP 354  Melen 59°20.2° 107301 47004 R
JAMP 364 Faprder 58¢01.68' 10°31.7  4TG0D6 R
FRIERFJORD AREA, west of ouler Dsloford
IF11  Siemnholmen 59"31.7 090  48F85 o
M2 Gjermundsholman G8RLT (426"  47FRD P
JAMP T4 Bjorkoya (Riseyoddon) S9°01.4' 08454 4VFOD P
INNER KRISTIANSANDSFJORD
1132 Fiskalangen sST0F.T 0VER.F  43FTR P
N33 Ocdens, west &7'07.9° D8700.3  43FA3 P
LISTA AREA
JAMP 184 Gédsoey (Ullere araa) SE'03.1° 06%63.3  46FE8 R
131 Laskad SE'03.2" 07"42.4" 45FT9 R
SAUDAFJORD
(201 Ekkjegnmn (G1) 59°38.7 06'21.4'  48FE5 P
™ 1205 Balsnes (GS) 557355 O6"18.3  4BFE3 B
BOMLD AREA
JAMP 28  Espevier, wesl 59"35.2 05'58.5 4BF59 R G1
SORFJORD
= 51A Bwrkjenas B0"05.1" 06"33.1" 48FG6 P
JAMP 528  Eitrhesmsnasol 60058 O06°32.2  459F66 P 3
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Appendiy 11 (eont'd)
Station Locality name Marth East ICES INDEX type PIR | noles
stitude | longitude | position

BYFJORDEN, Bangpen

1242 Valheimnesal BO'2AT 05167  40F51 P

241 MNordnes Gir24.1° 05182  4BF51 P

1243 Hagremesel G245 05183  48F51 P
SUNNDALSFJORDan

12 Honnhammar G512 08%08.7  S4FE1 P

1911 Hoevika g4 17 08°31.4 S54FBS P
[TRONDHEIM AREA - nol related io INDEX investigation])
a a0s,  Estmarknes 32758 10"2T.H SR P
ORKDALSFJORD AREA, supplementary area {cf, Walday at al. 19935)
JARP 8325  Flakk 63*27.1' 1W0"12e 56601 F
JAMP B4A  Trossavika 83%20.8" 0H'ST.H SEFRT P
JAMP 87A Ingdalsbukl B3"2TH (E54E S5FQT P
INMER RANFJORD

BES  Bjambezrviken (BA) BE*16.8" 14%02.1° B1G42 P

M52  Hoksverkkaion (B2) BE"19.4" 14%08.0° 1542 P 3
OUTER RANFJORD, Helgeland area
. 864 Brelviken G6"17.68' 12*50.5 G1C28 R 1
LOFOTEN AREA
JAMF 98A  Huswigen (1997} BE*15.4° 14%40.8 B5G46 [+ B
FINMNSHNES-SKJERVEY AREA 5
JAMP 414 Fensnesel, Grylaya 68'56.9" 16°38.5'  GEG64 R 3
HAMMERFEST-HONMINGSVAG AREA
JORP 444 Elenheimsundot T0ra0.e 22'14.8  TOHZ3 R 1,6
JAMP 464 Sminese! in Alesula 70°58.4" 25%a4.1 TOHST 74 36
VARANGER PENINSULA AREA
JAMP 484 Trollfosden | Tanafjord T0°41.6° 2E"33.Y TOHBS R
JAanS 104 Skagoodden T0"D4.2' 30°09.8°  B9J03 R 2
JANE 11A  SBdkronesed, Bakdlorden 69*47.0° 30*11.1° BaI0Z2 R

ks

* - JAMP station bul nol samplad In accordance o JAMP guildalines, ses appendiy text
** - Bufficient mussel-sampla not found in 1996,

1 - mussals collecled from buoy andior buoy anchor Bngs
2 - mussels collected from sandigravel boltom
3 = mussels collected from ironfcement pilings

4 - mussels collected from matel navigation buoys
5 - mussels colected from Noating dock
6= mussels colacted from woodan docks

HINVA report no. 3580-38
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INDEX - Sampling and analyses for 1995-97

Appendix 12, Blue mussel samples used in INDEX 1995-97, where P = “Pollution Index™ and R =
“Reference Index™ {coniaminated and assumed “background” stations, respectively). + indicates JAMP
sampling and analyses (i.e. equivalent to analysis code A). The number indicates the number samples

Appendix I2.

analyzed. Codes for analysis (A, B etc.) are defined in Appendix 13. See Walday et ol (1995) for discussion

of selection of siations and analyses.

STATION INDEX ANALYSIS CODE
LIAMP si. F A B C D EF G H I J

HVALERISINGLEFJORD AREA

021 Kjeke, south P . 3

024 Kirgy, norh west P 3

022 We=t Dambhiolrmen P 3

023 Singlekaleen, soulh P 3
IDDEFJORD

01A Spomvikskansen P 3

011 Krdkenebbet P 3
OSLOFJORD, innar

304 Gresshalman P * . 3 A

301 Akershuskats P it 3 ; ;

304 Gésoya P a

307 Ramionholman F 3

306 Haoya P 3
OSLOFJORD, mid and outar

214 Sofbergstrand R * 1

354 Molan R * i

-I;EA- Fm H + El
FRIERFJORD AREA, west of ouder Oslofjord

711 Steinhodmean B oae w oae o . 1

712 Gjarmundsholmen F ‘ 1

T1A Blorkoya P + 1
INMER KRISTRIANSANDSFIORD

132 Fiskatangen P 1

133 Qddera, weasl P 1
LISTA AREA

154 Gisaya R + ; 1

131 Lastad R 2 i
SAUDAFJORD

201 Ekkjegrunn (G1) P 3

205 Balsnes [B35) F 3
BEMLO-SOTRA AREA

2278 Espevaar, wasi R + 2
SBRFJORD

S1A Byrkjenesel P -

524, Elrtrhveimsnesal P +*

*} indicales Toxaphens chded

NIVA repart no. 3980-59
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Appendix 12 {cont'd)
STATION IND ANALYSIS CODE
JAMP 51 A B CDEF GH T J

BYFJORDEN, BERGEN

242 Valheimsnasat P 3

241 Mordnes 5] 3

243 Hagrenaesat P 2
SUNNDALSFJORD

912 Honnhammer Pr s B R # % m B & R E R o

911 Horvika P w i 3 R i W% ok & - |
[TROMDHEIM AREA - not related to index Inwu'llgllhn]

BOA Bstmarknes =" wh £ -
ORKDALSFJORD AREA 1nut augnutud in WIH!j' af al. mHj

B2A Flakk P

844 Trossavika PooCa E R +

BYA Ingdalsbukla T *
INMER RANFJORD

B62 Koksverkkalan (B2) Pilicas we s 4 el T T s

969 Bjormnbaenvikern(B9) P . . . . . . + .+ . . .+ . 3
OUTER RAMF.IORD, HELGELAND AREA

B6A Breivika, Tomma e - |
LOFOTEM AREA

O8A Husvagen Boig et B oof RN Ll M S N o o = A
FINNSMES-SHJERVEY AREA

414 Fensnesel, Gryteyva Boivgse @ g g G SIS % W OMEHE O A & 3
HAMMERFEST-HONNINGSVAG AREA

444, Elenheimsundat - S s T e ah o Ta w w5 &

46A SminesetimpAlpsdls R . . . . 9+ _ . . . . . . &4 . T
VARANGER PENINSLILA AREA

484 Trollforden | Tanafond H o e me own 3

104 Shagoodden P I R N SR . T |

114 Sildkronesed H PR R S s P e A T A |

*} indicades Toxaphens included
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Appendix I3.

INDEX - Key to analysis codes and sample counts

{Used in Appendix [2.)

ANALYSIS CODES1) See Walday et al. (1995) for discussion of selection of analyses.

Contaminant

Analysls code

A

Lead
Cadmium
Coppar ™)
iarcasry
Fing )
EPCHCI
PAHE
PCRS
“Diloxin® )

oM oM M M M

]

TR o R K

B C DD EF G H

=
=

Y
=

'}y Concerns MUSSEL
¥} Comcams MUSSEL
'} Concoms MUSSEL

1 size group {3-5cm), 3 paralel samples each a bulk of 20 indriduals (see text)

disconiineed since 1095
discontinueed since 1995

MIVA rapart no. 3580-59
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Appendix 14.

INDEX - SFT Environmental quality classes

REEmIE

Hg
Mi
fn
Ag
PAHEE
BAFP
DDTEE
HCE
HCHEE
CREEe
TCDDN

(Molver ef al. 1997)

arsenic
lead
Muoride
cadmium
ﬂ:IP'FI-Er
chromium
mercury
nickel
ZinG
gilver
iofal PAH including dieyvelic *
benzo[a]pyrene
DDTPP+DDEPP+TDEPP *
hexachlorobenzene
HCHG+HCHA+HCHE *
sum of CB: 28+52+101+1 18+138+]153+180 *
Sum of TCDD-toxicity equivalents *

* ) See also Appendix B for definitions.
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Appendix I5.
INDEX - Summary table “Pollution index”
1995-1997
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Appendix I6.
INDEX - Summary table “Reference index”
1995-1997
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Table 10, Estimates for OH-pyrene (uorescence 3417383, standardised to biliverdin) in bile of
cod sampled at the indicated sites. (See also support parameters in Table 14.)

| OH-pyren (FUlbiliverdin)

JAMP statlon fn median min max
158 1 265.1 6.9 0z3a
238 22 158 6.8 53.0
308 0 - . -
368 21 225 11.4 61.0
538 25 113.3 17.5 3441
6TB 25 71.1 40.0 1488

Table 11. Activity of ALA-D (8-aminolevulinic acid dehydratase) in red blood cells of cod
sampled at the indicated sites. Values given as ng porphobilinogen/min‘mg protein. (See also
support parameters in Table 14.)

ALA-D (ng PBG/min'mg protein)
JAMP siation n madian min max
158 24 3448 1633 6054
238 25 3154 1211 5058
ane 20 1786 25 h528
368 Fa 2738 1185 4780
536 25 1520 oot 206
ETB | et 1433 423 BOT2

Table 12. EROD (ethoxyresorufin O-decthylase) activity in liver of cod sampled at the indicated
sites. Values are given as pmol/min/mg microsomal protein. (See also support parameters in Table
14.)

EROD (pmol'minimg protein)
JAMP station n median mir fmax
- 1B 24 44 2 265
23 21 84 55 153
ane 11 69 19 134
36B 18 110 2 185
538 15 430 15 1201
678 25 103 3 264

Table 13. Concentration of metallothionein (MT) in liver of cod zampled al the indicated sites.
Values are given as pg/mg cytosolic profein. (See also support parameters in Table 14.)

MT {pgimg protain)

JAMP Ltﬂﬂm n median min fmax
158 25 2.06 047 14.11
238 a2 1.11 027 11.18
308 15 1.33 0.70 5.85
3B 20 0.8z 0.10 73
24 041 0.09 6.88

538
678 25 1.51 0.13 5.50

NIVA noport no. 3580-80 143



BE-OBGE "0U Moda) YAIN i

9Z0L B¥F FFE 82| O90EE cL'EL E¥LL 5% gL £rz £99 - 52 e Fa i) =i GE By
B8 El'v L899 G| 042 g80°4 LBLE T4 Ag6L i1 (]85 ] 52 | A A L= | BLL oz gt5
G0EL ELE ¥E'B O | SEIE BLkE fiai 0z bt 1 (1743 £96 LE 66 Lao g0°L L& HaE
0E'é BI'L GEBE L | BELL BEE Ha Fi " ¥ - - 0 GFL 050 Za'0 i a0
00 SLE 900 LE | LB BE'G vl s ossL LEL A b A £Ed a0 2L &t HEZ
LVEL WB'L GZ'S 52| GEOE  OLS sZEk 62 | /0L SEE  @zo Ll IZ2Z €90 WL 62 gsi
EW U UBpaan U KB (1T} UE|pau U e U UBpaL u 1] U uEppaw U | uoiES JWYT
()
uj@joud [EWOSoIII (wpBw) uyoud jos01fa {(JuyBuw) upiaayq (B) 1yBjon sjdwes

S| ms Jaa1] Ul patiuiiap aam ujosd 21j050140 PUR [DUIOSOILI (10 Ul PAIMSTILL STA
urpuRAlfig "(Jagng Ju ¢ m pasiuafowrony) sjdwes saa a1 51 Fam ajdweg “sasuodsay JaRIELW0NG JO TONENTULINAP M) 10j sipaureied poddng pr ajqe

Kenao - £651 SBUALOD) RUGIEN JIvT






