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Foreword

This report presents the Norwegian data_for contaminants in organisms [993-1997 compiled for
the Joimt Assessment and Monitoring Programme (JAMP). JAMP is administered by the Oslo and
Paris Commizsions {OSPAR) and their Enviromnental Assessment and Monitoring Cammittes
fASMO). JAMP receives guidance from the International Council for the Exploration of the Sea
(ICES).

The Norwegian JMP was carried out by the Norwegian Institute for Water Research (NTVA) by
contract from the Norwegian State Pollution Control Authority (§FT, NIVA cantrace 80106).

Norwegian Institute for Aiv Research (NILU) has also contributed.

The Norwegian contriburion to the JAMP was initiated by SFT in 1981 as part of the national
monitoring programme. Three main areas have been investigated: the Osloford and adfacent
areas (Hvaler-Singlefford area and Lanpesundsford, 1981-), SorfordHardangerfiord (1983-84,
1987-) and Orkdalsfiord area (1984-89, [991-93, 1905-06).

Initfated by the North Sea Task Force Monitoring Master Plan in 1990, Arendal, Lista and Bowlo-
Sodra areas have also been monitored. On the initiative of SFT and NIVA “reference™ or merely
diffusely comtaminared areas from Bergen to Loforen have been monftored since 1992 and from
Lofoten to Norwegian-Russtan border from 1994,

The mparf i one af three data reports covering this period (1993-1997):
Comtaminants in shellfish 1993-1997,
SFT report no. 77599, NIVA report no. 4083-99
2. Comamimanis fn fish 1993-1997
SFT report no. 77699, NIVA report no, 4084-99
3. Summary statisties for contaninants in shellfish and fish 1981-1997
SFT report no. 777/99, NIVA report no. 4083-99
Because of their similarity, appendices A, B and C concerning abbreviations, maps and station
positions. respectively, are common for all three reports.

Thanks are dise to my colleagues at NIVA and NILU for helping to compile thix data. These have
been eredited earlier in the annial JAMP National Comments,

Ola, 10 November 1999

Frofect co-ordinator  Norman W, Green
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L

1. Background

The Oslo and Paris commissions were established in the seventies with the aim to protect the marine
environment against anthropogenic contamination. The Oslo commission focuses on problems .
relating to dumping at sea in the Northeast Atlantic and Baltic areas. The Paris commission focuses
on discharges from land based sources, Together, the commission (Oslo and Paris Commission -
OSPAR), govern the "Joint Assessment and Monitoring Programme” (JAMP). JAMP commenced in
1995 as a continuation of the "Joint Monitoring Programme™ (JMFP). It receives guidance from the
“Intemational Council for the Exploration of the Sea” (ICES). Morway and other European countries,
which are members of OSPAR have committed themselves to protection of the marine environment
of the North East Atlantic for preventing and elimination pollution, protecting human health and
ensuring sound and healthy marine ecosystems (OSPAR 1998).

The Norwegian contribution to JAMP focuses on three JAMP areas: Oslofjord-area (including the
Hvaler area, Singlefjord and Langesundsfjord), SerfjordHardangerfjord and the Orkdalsfjord areas.
During 1990-95 Norway has also included Arendal and Lista areas. The results have previously been
presented for 1981-83 (only Oslofjord; Enger er ol 1984, 1985), 1984-85 (Green 1988), 1986 (Green
1987; SFT 1987, 1987 (SFT 1988), 1988 (Green 1939b; SFT 1989}, 1989 (Green 1991, SFT 1990),
1990 (Green 1992, IMG 1994), 1991 (Green 1993a), 1992 {Green 1994, Green & Knutzen 1994),
1993 (Green 1995a), 1994 (Green 1995h), 1995 (Green 1997a), 1996 (Green 1997h) and 1997
(Green ef al. 1999). The results have been incorporated in European JMG regional assessments of
sediment (TMG 1993) and biota (ICES 1988, IMG 1992) and temporal trends in biota (ICES 1989,
1991; ASMO 1994). An overview of the analytical methods (1981-1992) has been presented (Green
1993b). The raw data has been presented for sediment 1986-1992 (Green & Klungseyr 1994; Green
& Renningen 1995) and biota 1981-1992 (Green & Ronningen 1994a, b). The results for 1981-1992
have been assessed by Green er al. (1995). An evaluation of "background™ levels of contaminants in
biota based on JMP data has been done by Knutren & Green (1995).

NIVA repot na, 4085499 1
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2. Sampling

The JAMP stations monitored 1993-1997 by Norway are spread from the Swedish border to
Varangerfjorden {Appendices A and B).

The sampling of biota follows the OSPAR guidelines (1997) as closely as possible. These have
replaced relevant portions of earlier guidelines (ICES 1986, 1992 including revisions up to 1994),
For historical reasons three sizes of mussels (Myriluz ediifis) have been sampled from most of the
stations. The size classes were: 2-3, 3-4 and, 4-5cm. Fifty individuals were collected for each class.
Often there is insuficient material, ca. 50g wel weight is necessary for reanalyses of all variables for
the 2-3cm size class and when necessary 100 individuals are collected. In 1992 a stricter ICES
approach was applicd for new 1992 stations (north of the Bomlo arca). For these stations 3 pooled
samples of 20 individuals each are collected (ICES 1992) in the size range of 3-4 or 4-3 cm. There is
some evidence that the effect of shell length (WGSAEM 1993; Bjerkeng & Green 1994) and
difference in bulk sample size (Bjerkeng & Green 1994) by the two methods are of little or no
significance. Pending further investigation, all mussel samples from the new stations are collected
according to the stricter ICES method.

To clean the intestinal canal (depuration) the mussels are kept alive for 12-24 hours in sea water
collected in cloze proximity to the station (about 15 litres). The shells are spread on a perforated
pelyethylene platform and submerged in the seawater in a container. The container used are lined
with polyethylene plastic bags. The bags are replaced for each station sample. The temperature is
kept at ambient conditions. Following depuration the mussels are shucked and frozen. The depuration
is omitted if there is sufficient evidence that the process has no significant influence on the body
burden of the contaminants measured (cf., Green 19893, Green er af 1996.).

Cod (Fadis merhia) and one flatfish species are sampled; 25 individuals of cach species. If
possible, the same species collected in previous years at the selected stations are to be collected in
1999, The order of preference for fatfish species is: dab (Limanda fimanda), founder (Platichthys
flexus), plaice (Plevronectes plafessa) and lemon sole (Microstamus ki), At one station (SLETEB in
the Hardangerfjord) the only flatfish in abundance is megrim (Lepidorhombus whif-iagonis) which
has been sampled annually. Flounder was sampled in 1996 for the first time at this station. If
possible, the fish samples are sampled with five individuals within cach of the five length classes
roughly geometrically distributed, viz.:

size-class cod flatfish
1 370-420mm 300-320mm
2 420-475mm 320-340mm
3 475-540mm 340-365mm
4 540-615mm 365-390mm
5 615-700mm 390-420mm

F WIVA report no. 408555
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3. Analyses ;

JAMP (OSPAR 1990) agreed that the concentration of at least cadmium, copper, mercury, lead, zinc
and polychlorinated hydrocarbons should be monitored in biota. In these investigations many other
contaminants have also been quantified. A complete list of variables used is given in by Appendix C.

An overview of the contaminants and associated analytical methods has been given by Green
{1993b). A brief summary follows. All analyses were performed at the Norwegian Institute for Water
Research (NTVA). After treatment with saltpetre concentrations of cadmium, copper and lead were
determined by Perkin-Elmer 2380 or 4100 graphite furnace atomic absorption electrothermal
spectrometry whereas concentrations of zine were determined using Perkin-Elmer 560 flame atomic
absorption spectromeder with a hollow cathode lamp or an electrodeless discharge lamp as a light
source (APHA 1989; Borge er al. 1981; Welz 1984). Mercury concentrations were determined by
cold-vapour atomic absorption spectrometry using a Coleman Model MAS-50 prior to 1988 and a
Perkin-Elmer 1100 B with gold trap for the 1988-1996 samples (cf., Borge ef al. 1981; Welz ef al,
1984) and without the gold trap for 1997, Organochlorines were determined in the extmctable fat
portion of the liver or fillet. Concentrations were determined by a Hewlett-Packard 5890 series [T
with Electron Capture Detector using a silica capillary column (Brevik 1978; Pedersen-Bjergaard er
al, 1996).

JAMP prefers that seven individual isomers of PCB are quantified (Table 1). In addition, it is
favourable and practical to quantify DDE, DDD, HCB, and the remaining HCH-isomers in
connection with the analysis of chlorinated compounds. The methods applied at NIVA permit in
addition, determinations of pentachlorbenzene (5-CB), octachlorstyrene (OCS), CB-156 (2 34 5-
34", CB-209 (234 5 6- 2'34'5'6") and CB-1035 (2 3 4 - 3'4") and, all p,p isomers of DDT and its
derivatives.

Table 1. Suggested PCB-isomers which are to be quantified in biot (ICES 1986).

TUPAC/CB no. Structure
28 24-4
52 25-2'5"
101 145.2'%
118 245-34%
138 234295
153 245.24'5
180 2345.29%

For fish two types of tissue are analysed. The fish fillet are analysed for the mercury and PCB
content and the liver for all mentioned contaminants except mercury. In addition, the age, sex, and
pathological state for each individuals are determined. Other measurements include: fish weight and
length, weight of liver, liver dry weight and fat content (% total extractable fat), the fillet dry weight
and its % fat content.

The mussels are analysed for all contaminants. The shell length of each mussel is measured. On a
bulk basis the total shell weight, total soft tissue weight, dry weight and % fat content is measured.

MIVA repor no. 408559 3
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4, Comment on QA and detection limit

Conceming quality assurance ((JA) analytical labs have been routinely involved in internatiopal and
nztional intercalibration exercises. In addition the laboratories have (more regularly in recent years)
analysed standard reference material in connection with analyses of the samples used in monitoring.
The results of intercalibration exercises and analyses of the standard reference material is discussed
in part in the annual National Comments.

The detection limils are approximations based on 3 times the standard deviatien of the 'blank’ or near
zero concentration of a solution. Day-to-day variations in the analytical instrument may lead to minor
variation in detection limits.

5. Comment on summary statistics

The summary statistics for contaminants in biota 1981-1997 consist of the mean yearly values for
each station/species/tissue/contaminant, These values are compared to provisional limits fior
contaminants in biota (Appendix D). The results for shellfish and fish are shown in Appendix E and
F, respectively. Special attention should be made to noles and comments preceding each Appendix.

The data is stored in SYBASE version 11.5 with ACCESS 1997 as front end. The tables are
generated using NIVA's TABSYS version 2.4,

4 NIVA repart no. 4085-59
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Appendix A.
Maps

NOTES

For a few station the positions of sampling has varied in order to collect sufficient material {e.g., st.
36B and 98A) or investigate local geographical variations (e.g., in the inner Oslofjord and Sarfjord).
Hence, the same station name may appear more than once on a map.

The letter A following the station identification number indicates that blue mussels were sampled.
The letter B indicates sampling for cod and the letter F indicates sampling for flatfish. This system
for fish is not consistent for some older stations (30, 33, 52 and 67) where only the letter B is used
indicating that either cod or flatfish or both were sampled.

The letter | preceding the station identification number indicates an INDEX station for evaluating a
"pollution” index. The letter R indicates a station for evaluating a "reference” index. Only blue
mussels are used for these indices. The indices are based on a selection of JAMP and INDEX stations
{cf., Green er al. 1999).

The maps are generated using ArcView GIS version 3.1,

NIVA report no. 4085-89 8



JAMP Summary statistics for conlaminants in shellfish and fish 1981-1997 - Norway

TAMP stations in Norway, Numbers refer to detail maps below.
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Appendix B.
Station positions

HEADING EXPLANTIONS

jmpeo: JAMP area (199 indicates no designation)
Jjmpst: JAMP station number

species:

BROS BRO - Torsk (Brosme brosme)
GADU MOR - Atlantic cod (Cradus morhua)
GLYF CYN - Witch (Glyptocephalus cynoglossis)
LIMA LIM - Dab (Linawda lnands)

LEPI WHI - Megrim {Lepidorhombus whif-lagonis)
MICR KIT - Lemon sole (Microstons i)
MYTI EDU = Blue Mussel (Myiilus eduiis)
PAND BOR - Prawn (Pandalus borealis)
PLAT FLE - Flounder { Flarichihvs fesus)
PLEU PLA - Plaice {Plenrorectes platessa)

myear: first year of sampling season

Iatdg: Iatilude - degrees
Intmi: latitude - minutes
londg: longitude - degrees
lonmi; longitude - minutes

WIvA regort no. 4085-99



JAMP Summary siatislics for conlaminants in shellfish and fish 1981-1997 - Norway

Impeal | [ myear| ng. | lateg | latm

J26 1982 19821014 10

J26 1885 (18651016 [ 58] 510 11| 13.80] 47G13
J26 | 1990 [19901106 | 58] 5400 11| 1250 47G13
J26  |02A 1982 |10821014 | 59| 6.90) 10| 50.00| 47G09
26 | 1985 19851015 | 50| 690 10| 58.00 47G09
s ] 1990 [19901106 | 58| 660/ 10| 58.30| 47GOD
pan IO 1882 |18821014 | 58| 59.00) 10| 57.80| 46GO7
J26 1985 |19851015 | 58 58.80( 10| 57.50 =07
425 1900 [19901106 | 58| 50000 10 _
99 [10A ISkagodden  MYTIEDU |1884 |19040826 | 70] 4.19] 30/ 0.83| 69J03
J98 (10A Skagodden |MYTIEDU 19585 119950830 | 70| 4.9 30: 9.83

1Jog  [10A  |Skagodden MYTIEDU _ |1996 |19960805 | 70| 418 30/

JBB  |10A  |Skagodden MYTIEDU _|1987 [18971130 | 701 418 30

J99 108 Varangerfiorden |[BROSBRC 1994 (186841130 | 69) 5600 20

J83 1108 Varangerfjorden GADUMOR (1994 19941130 | 69| 56.00, 29

g 1081 v GADU MOR [1995 19951115 | 69 66.00, 20

J59_ |108__|Varangesfjorden GADU MOR, (1996 (19970215 | 60 5600 29| 40

W99 [10B  Varangerjorden GADU MOR 11997 18971115 | 60] 56.00 29| 40.

J99 10F [Skogersy  |PLEUPLA 1997 |18980218 ML 16 W T

499 [11A |Sidkronesel,Bokd] MYTIEDU [1994 [19040825 | 60| 47.02 30/ 11.10

W89 [11A  Siidkronesat, Baki] MYTIEDU  |1965 [108506830 65| 47.02 300 11.10|

488 11A  |SiidkronesetBakl]  [MYTIEDU 1906 |19DB0G05 | 69 47.02 30 11.10|

488 __|T1A_ Slickroneset Bokl MYTIEDU _|1997 18970922 | 69 47.02] 30| 11.

488 111X |Brashavn MYTIEDU 1997 |19970020 | 69 5392 29

WJ89  113A  [Langesund MYTIEDU (1990 |18801104 | 57 5080 7|

J8  [13A [Langesund MYTI EDU 1991 [18911007 | 57, 58.80] 7

W99 114A  |Aavigen MYTIEDU |1990 [19901103 | 58/ 220/ 7

W89 [14A  |Aavigen MYTIEDU 11991 188110068 | 58 2200 7

J88 ~ [15A  |Gasey MYTIEDU [1800 (19801103 | 58] 2.60 B 54.80
493|154  Gasay MYTIEDU |1991 [19911006 | 58| 260 6 54.80

W08 15A  (Gésey _|MYTIEDU 11993 19030010 | 58| 307, 6 53.16

Joo 118A | Gasoy MYTIEDU ~ [1994 |196841027 | 88 307 6 53.16

J99  115A  [Gasey MYTIEDU 1995 |19950023 | 58] 307 6| 5a.

J89 15A | Gasay MYTIEDU 1996 [19960026 | 58, 307 6| 54,

5_hEh ke MYTIEDU _|1887 19871007 |58 307 6 53.16| Asren
98 1158 [Uliers area GADU MOR_[1890 (10001103 | 58 3.000 6| 4300| 45Fed
499 [158 mrurnm |GADU MOR (1991 (18011025 | 5B| 3.00 6/ 43.00| 45F63
Jes  [158  TUlierp area |GADU MOR_|1992 |19821215 | 58| 3.00/ 6] 43.00| 45r69
285 (158 |Uliere area _|GADU MOR |1993 19031201 | 58] 300 6 43.00) 45F69)
429 1158 Uigre area GADU MOR |1994 (19941200 | 58] 3.00 6| 43.00| 45F6a
W99 158 Ullere area |GADU MOR 1885 |19951201 | 58| 3.00 6| 43.00| 45r69
'.199 1158 [Ullare area |GADU MOR (1996 |18970120 | 58] 3.00 6 43.00| 45F60
499 158 [Ullers ares GADUMOR_[7897 [T8971006 | 58/ 300 6| 43.00| 45F69)
:..ms [15F _ Ullera area LIMALIM  |1809 (10011025 | 58 3000 6 43.00| 45F60)
88 115F  LNiero ama LINLA Lib 1993 19931201 .'-ﬂ| 3.00| 6 43.00

J88_ [15F _|Ullere area_ LIMALIM __ |1994 |19941000 | 58/ 3.00] 6 43.00 45r69
J99 1IGF [Ullerasrea |LIMALIM 1995 ! "':-

J98  15F  |Ullere area LIMA LIM  [1998 j

J88 _ [15F _ |Ullers area LIMALIM  |1887

J99  15F  Ullere area __|MICRKIT |1984

Jo9  |15F  UNere area ~|PLEUPLA 1982

JH [15F  [Uiere area [PLEUPLA [1993

NIVA repori no. 4085-53
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_m "_____Ewwrvmt MYTIEDU |
JO9 1228 Espeveer, west MYTI EDU
R99 _ |224  Espevaer, wesl MYTI EDU |
489 1228 [Espevaer, west _ ‘HWEW_T_. 1983 19830907 | 50| 35.20 __54. _B.50| 4853
489 |22A  |Espevesr, west MYTIEDU  [1994 |19841025 | 58| 35.20 5 850 48F53
99 |22A | Espevaer, wesl MYTIEDU 1995 [19850018 | 500 3520  § 6.50| 48F53
J8a [22A 10660924 EEL_ L5 850 —4gFs3
224 18871004 | 5G| 3520 5 8.50| 48F53
19601022 | 56 3400 5 11.00 48F53
19901021 | 50| 4300 5 21.00| 48F55,
19910801 | 58| 43.00 5/ 21.00 48F55
19921215 | 58| 4300 5 21.00| 48F55
19841100 | 50/ 4300 5 21.00] 48FS55
19951231 | 50| 43.00, 5 21.00| 4BF55
19940214 | 558/ 4300 5| 21.00 48F55
19870226 | 58| 4300 5 21.00) 48F55
19980115 | 58 43.00 5 21.00| 48F55
18801020 50 5220/ B E.60| 48F51
19810630 | 58 52200 5 6.60| 48F51)
19801007 | 60{ 5500 5 7.00] 48F51
19910830 | 58/ 55000 5 7.00| 4BF51
19921215 | 50| 5500 5/ 7.00| 4851
19931015 | 58| 55.00 5; 7.00) 48F51|
[19941000 | 56| 6500/ 5| 7.0 4BFS1
19951201 58| 55.00 5| 7.00| 48F51
J89  |238  Karihavel area GADU MOR 1996 |19961120 | S8) 5500/ 5/ 7.00| 48F51
J99 1238 Karhavet area GADUMOR [1897 [18671003 | 59 55001 5/ 7.00| 48F51
J89 " [238 Karinavel area __MICRKIT _|1884 [18941000 | 58] 5500 &5 7.00 48F51
J89  |238  Karihavet area MICRKIT  [1998 |19851101 | 59) 8500 5 7.00] 4BF51
Jog  [238  [Karhavet area PLATFLE  |1984 (10041000 | 50 55.00 5 rnnl 48F51
J99 1238 |Karhavetarea  |PLEUPLA (1994 19841000 | 50, 5500 5 7.00] 4BF51
099 [24A Vardoy |MYTIEDU 1980 [19901090 | 60 1020 5 080 49F52
JE8 (24A Varday MYTIEDU |1981 [18911001 | 60/ 1020 5 0.80| 40Fs52
J89  [28A  Hinnay MYTIEDU [1992 [19920803 | 61 2220 4] 52.80| G5iF47
/98 |26A | HEnnoy MYTIEDU 11883 19930905 | 61| 22.20| 4| 52.80| S1F47
J99 [26A _[Hamnen _.Jtﬂ_'r'f_lﬁ_m 1992 110920802 | 61) 5270 5 13.80| &2F51
J99  126A  |Hamnen __ |MYTIEDU _[1893 [16830804 | 61/ 5270 & madl 52F51
499 127A  |Grinden MYTIEDU (1992 [19020002 | 62] 12200 6 2540 53r55
J85  28A  |Eksundet MYTIEDU 11992 (19520801 | 62| 14.80 6 54.50) 53F58
0 _[28A  Edsundel _|MYTIEDU 11893 19930803 | @2 1500/ 5 5160| B53F58
28 |301  Akershuskala MYTIEDL  [1892 19921102 | 58| 5423 10/ 45.47| 48G07
J26 302 Ormaya MYTIEDU  |1892 19921102 | 59 52.69 10| 4546 48G07
J25 (303 | Malmaya MYTIEDU 1882 (18921102 | 58 651.78 10/ 45.85 48G07,
J26 304 Gaseya 00 MYTIEDU 11962 119821102 | 59) 5111 10) 3551| 48G04
J26 305 |Lysaker MYTIEDU (1992 (19521102 | 59 54.38, 10 mﬁ_ul 48G04|
J26 1306  |Hieya IMYTIEDU [1982 |19921106 | 50 4260 10 3335 48G05
28 NIVA report no. 4085-99
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Enpm st [ siabon nams : mhﬂnhﬂimﬁ]’ﬁw 'mﬁ
d26 [30A |Gressholmen 19841011 | 50 5250 10| 43.00] 4B8GO7
J26 |30A  Gressholmen 19851029 | 50/ 5250 10| 43.00| 4BGO7|
J26_ 30A  Gressholmen 19861020 | 69) 52.50 10 43.00| 4BGOT
J26  30A Gressholmen 18671012 | 68 5250 10/ 43.00| 48607
J26 130A  Gressholmen 18001107 | 56) 5250 101 43.00] 48GO07)
J25  '30A Gresshalmen 19601018 | 59 5250 10 43.00| 48G07|
J26  30A  Gresshalmen 18801107 | 50 5250 10/ 43.00| 48G07
428 30A  |Gressholmen 18911008 | 58} 52500 10 43.00] 48GO7
J26 30A  Gresshoimen [19521102 | 56| 5250 10| 43.00] 48G07
J26  130A  |Gressholmen 19830915 | 50| 5250 10 43.00| 48G07
26 |30A  Gresshoimen 19941030 | 50| 5250 10 43.00| 48GO7
J26  [30A | Gressholmen 19950026 | &9 5250 10 43.00| 48607
J26  |30A  Gressholmen 19061003 | 50| 52.50 10, 43.00| 48607
J26  |30A | Gressholmen 18871014 | 58| B2.75 10, 43.00| 48GO7T
J26 308 |Oslo City area 18641126 | 59| 5200, 10, 30.00| 4B8G04
J36 308 Oslo City area 19851111 | 59/ 52.00 10| 39.00 _ 48604
J26 1308 Oslo City area 19861119 | 60 44.00/ 10| 32.00| 4BGOS
J25 1308 |Oslo City anea 19871111 59' 4400 10| 32.00| 48G05
J26 30B__Oslo City area 10800116 | 50/ 44.00 10| 32.00 ﬂ.mna
J26 30B  Oslo City area 19891113 | 58 52.00) 10| 39.00 48G04

426 1208 |Osio City aree ) _[16901204 | 5O) 44.00] 10/ 32.00| 48605,
26 |30B  Oslo City area 19911003 | 60 44.00 10/ 3200/ 48G0S
J26 308 Oslo City aroa 19521230 | 59 49.00 10/ 33.00| 48605
J26_ 308 'Oslo City area 19931106 | 50/ 49.00 10 33.00| 48G05
J26 308 Osio City area 19941000 | 65/ 4800 10 33.00| 48G05
26 | Oslo City area 19951106 59 490010 33.00 4805
J2& 308 | Oslo City area 18970115 | 58] 48.50 10| 32.50| 48GO05
J25 308 Osio City area 19870116 | 58 4280/ 10, 34.70| 48G05)
J2fi (308 Cslo City area 18970118 | 58] 47.00 10| 35.50| #BGOS
J26 308 Oslo City area 19970122 | 50/ 48,50 10, 32.50| 48G05
J26  [30B | Oslo City area 19070203 | 50 48.50) 10| 3250 48GOS
J26 308 Oslo City area 19880115 | 50 48.50) 10 32.50| 48G0S,
425 308 | Oslo Ciy area _[19980116 |50/ 44.00 10 33.20| 48Gos
J28 1308 | Osio City area 19880117 | 50 4700 10 3550| 48G0S
J26 1308 Osio City area 19980121 | 69/ 48.50) 10 32.50| 48005
J28 (308 OsioCitysrea 10060202 | 50) 4850 10 3250

J26 [30F Qslo City area 2 19621215 | 50 47.00 10 34.00| 48605
426 [30F  Osla City area 1804 (10050118 | 50 47.00 10| 34.00) 48C
J26_|30F | Oslo City arsa PLEUPLA 1995 [19851106 | 58 47.00 '

J26  |30G | Spro PAND BOR _|1995 (19951106 | &8 45.80) )| 34

426 30H |8 PANDBOR 1985 |19951106 | 59| 48.50  10' 33.50

J28 30X |West of Nesodden GADUMOR (1992 119930314 | 59/ 4850 10 36.00| 48G05
J26  31A  Schbemsirand |MYTIEDU _[1581 (18811226 | 59 3690 10 39.40| 48606
J26 WA smmq_,___ MYTIEDU |1983 |10830302 | 59) 3690 10 39.40| 48G06
J26  31A  Sobergsirand |MYTIEDU 1983 |18831012 | 59 Eﬁﬂﬂ- 10/ 30.40| 4BG0E
J26 31A sutburgmmnd MYTIEDU 1884 |19841011 | 58 3690 10 39.40

J26  31A  Solbergstrand MYTIEDU |1085 (18851024 | 50 3690 10 38.40| 48GO0S
J26_ 31A_ Scibergstrand MYTIEDU |1986 |19861020 | 56 3680 10 30.40| 48G06
J26 1A Solbergstrand MYTIEDU _[1887 (19671105 | 58 3690 10 30.40| 48006
J26 | 31A  Sobergstrand MYTIEDU _|1988 [18881102 | 55/ 3690 10 39.40| 48GD6
426 |31A  Sobergsirand MYTIEOU (1988 [19881018 | 59 35.80 10/ 30.40| 4BGDE
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26 |31A_ Solbergstrand 19901107 | 59/ 36.80

426 |31A  Solbergstrand 19911009 | 59 3590 10/ 39.40| 4BGOE
426 [31A_ |Solbergstrand 19821106 | 50/ 3680 10 m@l 48G06
W26 _[31A _|Sobergsirand 19930915 | 58| 3680 10] 39.40| 48608
426 [31A " |Solbergstrand 19941029 | 50| 36.80) 10/ 39.40) 48G06
LJ26 314  |Solbergsirand 19850925 | 50 36900 10/ 39.40| 4B8G06
J26  [31A Sobergstrand 18961002 | 59) 3650 10/ 30.40| 48G06
425 [31A " Sobergstrand 19671013 | 50/ 3690 10| 30.40| 48G06
J26 3B | 18811223 | 50/ 3680 10| 39.40| 48G06
J268 1318 5ol 19821200 | 59| 36.80] 10/ 39.40| 48G06
J26 318 Solbergsirand |18811223.| 9] 3690 10/ 30.40| 48G06
W26 3G iSolbergstrand B4 |19B41210 | 59/ 3690 10| 39.40( 4BG0B
J26  '32A Red 19811027 | 59| 3150 10/ 25.60| 4BG06.
J26  |32A  |Redangan 19821015 | 59| 31.500 100 2559 4BG06
J26 _ [32A  [Redlangen 19851017 | 58 31.50 10 25.60| 48G0B|
W28 338 |Sande (east side) 83 119831229 | 56i 31.70,  10] 21.00] 48G06|
Fgaﬁ 338 |sande (east side) 19851113 | 506/ 3170 10/ 21.00| 48G08|
J26 338 |Sande (east side) 19661119 | 58] 31.70] 10 21.00| 48G06|
26 [338  |Sande (easl side) 19871110 E:ill 31.70) 10/ 21.00| 48G06|
426|338 'Sande(esstside) GB8 1196881001 31?'3'. 10] 21.001  45C061
J26 338 Sande (east side) 19891018 | 59| 3170/ 10| 21.00| 48GO8
J26  (33B | Bandae (east side) 18901113 58| 31,700 10| 21.00| 48G06
W26 [338 | Sande (eas! side) 1991 1023 58] 31.70/ _ 10[ 21.00| 48GO0E
426 |38 Sanda(eastside) _ |PLATFLE _|1992 (19821012 ?E'.'ﬂﬂ___lﬂ.-?,lwl

W26 [338 |Sande (sast side) PLATFLE _ [1993 |19931001 | 581 31.70°  10] 21.00| 48G05
J26 338 |Sande (esst side PLATFLE 1984 (19941000 | 508 31.70. 10 21.00| 48G06
426|338 |Sande (east side) |[FLATFLE _ [1995 [19951015 | 5@/ 31.70, 10, 21.00| 48G06
926 398 |Sande(eestsids) |PLATFLE ~|1986 19961001 | 69 3170 10| 21.00 48G06
J26 1338 [Sande(eastside)  |PLATFLE |1996 [19061101 | 58| 31.70. 10| 21.00| 48G06
W38 (338 |Sande (eas! side) PLATFLE [1996 |19961201 | 58 a1.70) 10| 21,00 48G0E
lJ2B8 338 |Sande (east side) PLATFLE 1987 (19871015 | 58 31.70) 10| 21.00] 48G06
J26 338 |Sondo(eastside)  |PLATFLE _|1997 18071115 | 5] 3170 10| 21.00| 48G06
J26 (338 |Sanda (east side) PLATFLE 1887 (19971215 | 580 31.70) 10/ 21.00| 48G06
J26  133C_ Sande PANDBOR |1986 19861124 | 50/ 31.70 10| 21m| 48G06
J26 33X iSande (west side) |PLATFLE _|1880° |19901106 | 56 31.70) 10| 2040| 48G06
J26 _[35A  Melen MYTIEOU 1081 [10611027 | 50| 2520 10| 30.10 47G04
W26 |35A  |Melen MYTIEDU 1982 (19821015 | 59| 20.20) 10| 30.10) 47G04
(426 [35A  [Malen [MYTI EDU__ [1963 [18831007 | 58/ 29.20 10| 30.10| 47G04.
J26 (354 |Malen MYTIEDU (1984 |19841017 | 58] 2920 10| 30.10| 47604
J26  |35A Molen ____|MYTIEDU  [1985 (19851017 | 58| 20.20, 10| 30.10| 47G04
J26  |35A  Moien MYTIEDU  |1986 19861020 | 59| 29.20 10/ 30.10| 47G04
J26 _ [35A  Molen MYTIEOU [1987 [19871105 | 58| 29.30( 10| 3010 47004
J28  [35A_ |Malen MYTIEDU (1988 [198B1103 | 58| 20200 10| 30.10| 47GO4
1426 (35K |Malen 3 [MYTIEDU 1988 (10881018 | 59/ 2020 10 30.10[ 47G04
JI6  [35A  |Malen MYTIEDU 1990 |15801107 | 561 2630 10/ 30.10] 47604
J26_ 135A |Mglen MYTIEDU [1991 119911009 | 50 29.20 10 30.10| 47G04
J26 (354 Mislen MYTIEDU [1992 [10921106 | 500 29.20 10, 30.10| 47G04.
J26_ [354  IMalen [MYTIEDU 1993 |10930974_ --.“i,?ﬂm _'!?E_E‘P;fg‘ 47004,
J26  |35A  Malen MYTIEDU [1994 [18041029 10| 30.10{ 47G04
J28  [35A | Malen MYTIEDU (1905 [10950025 | 58 2020 10/ 30.10| 47004
426 [35A  [Malen MYTIEDU [1996 19961002 | 581 2920  10) 30.10| 47G04
20 954 IMolen MYTIEDU (887 18971013 | 89/ 2020/ 10] 30.10| 47G04
28 [38C  Homimestrand-Malen |FAND BOR |1982 |{0A21008 | 50| 29.00 10/ 27.00| 47G04
W28 |35C  Homimestrand-Malen  |PAND BOR 1988 |19B1117 | 58] 20.00 10| 27.00| #7G04
426 [35C |Homimesirand-Malen  |[PANDBOR [1990 (19801112 | &5 20.00 0| 27.00| 47604
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p26 364 _|MYTIEDU 1981 [19811228 | S8 1.600  10] 31.70] 47G06|
W26 |36A |Faarder MYTIEDU (1983 [16B30301 | 580 1.60 10| 31.70| 4708
J26_ [36A  |Faarder MYTIEDU |1983 |18B831006 | 50f 160, 10| 31.70| 47G06
WJ26  |364 Famsrder MYTIEDU [1984 |18841016 | 580 1.60  10] 31.70| 47G06
26 138A  Farder ___|MYTIEDU _[1985 (19851015 | 69| 1.&:-_ 0] 31.70| 47606
26 [36A  Faerder MYTIECU |1986 |19861020 | 85| 160 10 31.70| 47606
J26  [36A  Faerder [MYTIEDU 1887 (18871013 | 58] 160/ 10| 31.70| 47606
J26 _ |38A  Faerder immenu 1888 [19881103 | 58| 1.60 10| 31.70( 47G08
W26 364 Fasrder o |MYTIEDU 1985 MOB910M8 | 58] 1.60) 10| 31.70| 47G06
W26 1364  Faerder |MYTIEDU _|15%0 |15601106 | 58] 1.80, 10| 31.70| 47G08
J25__|36A | Famrder MYTIEDU |1801 .[18911008 | 58] 1.60 10| 31.70] 47G06
J26  |36A_ |Faarder MYTIEDU |1952 [18921106 | 58] 160, 10/ 31.70| 47G06
(426 136A  |Faerder |MYTIEDU ™ [1993 |18930813 | 68| 1.80 10| 31.70| 47G08|
25 |36A |Farder |MYTIEDU ~|1994 |19841025 | 58] 1.50 10/ 31.70| 47606,
28 [3BA |Faarder IMYTIEOU |1995 [19850625 | 58 160 10| 31.70| 47G08|
|J26  136A Faerder [MYTIEDU (1996 |19961002 | 53] 1.80]  10] 31.70| 47G06
W28 136A (Feder {!!TE_EEE_ 1987 |16671012 | 88| 160, 10| 31.70| 47G06|
426 1368 |Fasrder GADU MOR_|1981 19811229 | 50| 200] 10| 32.00| 47G0E
J26 (368 Famrder |GADU MOR 1982 |19821200 | 58] 2.00) 10| 32.00| 47G08
J26 (368 |Feerder ___|GADUMOR 1983 |19831201 | 56/ 2.00| 10| 32.00| 47G06
W% [36B | Faorder |GADU MOR |19B4 |19841214 | 58 2.000 10/ 32.00| 47G06
J26 [368 Feerder GADU MOR_[1885 _|196851215 Sni 200 10| 32.00| 47G06,
426 [36B  [Fearder GADU MOR_|1986 |18870204 | 58] 2.00, 10 ﬁl 4TGO6
J26 1368 [Faerder GADUMOR (1987 19880105 | 58] 200 10, 32.00] 47G08
426  |368 |Fearder =~ 10881213 | 59 200 100 32.00| 47G06
26 |368  Fmrder 19891201 | 58 200 10| 32.00| 47TGO6
J26 1388 Fasrder 19901105 | 59° 200 10| 27.00 47G06|
J26 (368 |Fanrder 19911201 | 50, 200 10| 27.00| 47G06
J26 368 |Famrder ——— _|19921215 | 58] 2.00| 10| 27.00| 47G06
J26 (368 |Faerdar 119940101 | 88 200 10| 27.00| 47G06
J26__|368_ |Fasrer 19941220 | 58] 2.00] 10| 27.00| 47GOB,
26 (368 |Femrder 19951215 | 58] 2.00] 10/ 27.00| 47G06|
W26 [368 |Farder @ 19961130 | 58] 200 10| 27.00] 47G06
J26 1368 Famrder 19071072 | 59{ 200 10/ 32.00 47G06
J26 |36F  Faerder area 19201101 500 4.00 10| 23.00 47G06
J26 |36F _|Faneder area 19911201 | 58, 4.00/ _ 10) 23.00| 47GO06

28 |36F |Fegrder area
36F |Faerder area
IF  |Fearder area
ABF Faarder area

18821215 | 56] 400 10| 23.00| 47G06
18931201 | 58] 4.00 10| 23.00] 47G0S,
34 (18841200 | 58| -H:HJ m' 23.00| 47G0B|
18851115 | 59/ E uﬂm.
LIMALIM 1 19961215 | 59| 4 10 aam['
LiMALIM  |1897 [19971012 | 50 4m. 10 23.00 nmua
|40C | Stedene PANDBOR |1984 (19841210 | 50f 49.00] 10| 33.00] 4BGOS5.

3|

555 555
5
3

40C _|Steflens PAND BOR (1802 19921220 | 58 10/ 33.00| 48G0S
499 |41A Fensnesel.Gryteya  IMYTIEDU (1984 19940002 | ﬂ‘!l 16| 3847| 66GE4
J29  |41A  Fensnosel,Goyloya MYTIEDU  |1995 [189950807 | 68 ﬂinn 16 38.47| 6BGS4
J89  [41A  Fensnesel,Grytoya MYTIEDU (1996 19560810 | 68/ 56.80 16, 38.47| 66G64
J#9 414 |Fensneset,Gryteya MYTIEDU 1097 18071120 | 68 56.00 16| 38.47| 66G64
499 [42A TennsijmrMalangen  |MYTIEDU 1894 |19940601 | 68| 2880 18 18.00| 67081
99 424  TennskgmrMslangen  |MYTIEDU 1985 |15950806 | 60| 28.60] 18 1800 67GB1
J89 434 Lyngneset.Langford MYTIEDU (1984 [18840001 | 70| 620 20/ 3270) 6OHDG
J99  43A  LyngnesetLangfiord MYTIEDU |1995 (19950906 | 70/ 620 20, 32.79| 69HOG
W89 437 Lyngnesetlangfon  IMYTIEDU (1997 |19671029 | 70| 620 20| 32.79| 64HOG
J99 1438 K n GADU MOR [1994 [18950200 | 70/ 0.00 21| 2300/ €8H16
Jag 438 |Kvaenangen GADU MOR [1995 [19960215 | 70| 0.00 21| 22.00( 68416
J8g 438 K N GADUMOR (1996 19961031 | 70| 9.00  21] 2200 69H16
J99  43F  Kvaenangen,Olderfiord LIMALIM 11996 (19961031 | 70/ 9.00 21, 2200 GOH16)
J08  [43F  Kvenangen.Olderfiord  |MICRKIT  |1996 |18961031 8.000 21} 72.00| GOH18




JAMP Contaminants in shelifsh and fish 1583-1537 - Norway

Tl el e o e e
99 70| 3097]  22) 14.80] 70MZ3
/9 T0| 3087 221 14.80| TOHZ3
J99 70| 30.97 22 14.80( T0H23
Ja9 70[ 30.97] 22 14.80| 70H23
\Jgg 700 4581 24 19.22| TOHaZ
1Jog 70] 4581 24| 19.23] 70H42
Jog 70| 58.38 25 48.14| 70HST
158 70| 58.38 25 48.14| 70HST
Jog 70 5838 25 48.14| TOHST
JE 70] 50.00] 23| 44.00( 7OH37
J5g 70/ 5000, 23] 44.00] 7OH37
199 _J0) 5aBa) 27| 22.37) MOHTH
A 70| 5289 27| 22.47| TOHT4
J58 70| 4161 28| 33.28| 70HBS
Jog 70| 4161 28 33.38) 70HB5
e 70, 41.61 28| 33.28 70HES
Jgg 70| 3310/ 30| 57| 70uoa|
J5g 70[ 3310/ 30] &.17| 70003
JB3 __B0] 510/ @6 33.10/ 4oFee,
63 _ B0 5100 6 33.10| 48F66|
JE3 BO| 510 @) 33.10| 45Fe6,
JB3 _ 60l 510, 6] 33.10] 40Fes
J63  151A  [Byrkjenes MYTIEDU (1987 [19070930 | 60, 5.0 6 33.10| 46rte
J83 " [52A  Eirhelmsnesei MYTIEDU |1989 119890928 | 60 580 6 3220/ 40FE6
J63 _ |524 |Eitrheimsneset MYTIEDU 11990 |19901031 | 60 580 6| 32.20| 49F58
\J63 _[52A  [Eltrheimsneset MYTIEDU 1991 |19911002 | 60| 580 6/ 3220 49F66
J63  [52A  |Eilrhaimsneset MYTIEDU |1992 |19920906 | ©0| 580 6 32.20| 4066
JB3 [52A  |Eltrheimsneset MYTIEDU _|1883 [10030006 | 60 580 6 3220/ 49F66
J63  |52A  |Erheimsneset |MYTIEDU 1994 18941024 | 60| 580 6 32.20] 49766
J63 _I52A  'Eltrheimsneset MYTIEDU |1995 |19950016 | 60/ 580 6, 32.20| 49766
JB3|52A  Eitrhelmsnesst MYTIEDU [1996 |18860923 | 60/ 5.0 6 _32.20| 48FE6|
I-E‘."E‘: R MYTIEDU 11997 |19870630 | 60} 580 6 32.20| 46F66

538 inner Sarfjord GADU MOR 1987 (19870222 | 60| 10.00  6{ 34.00| 4BF6S
I'J 3 |538  |inner Sorfjord |GADU MOR 1988 (19881117 | 60 10.00] 6| 34.00| 4oF65
J63 538 |inner Serfjord |GADU MOR_[1988 19801125 | 60 10.00| 6/ 34.00| 49765
JG3 |538|[Inner Sarfjord GADU MOR_[1980 [18901014 | 60| 10.00 6 34.00| 49F65
J63__ 1538 Inner Serfiord GADU MOR_[1991 [18971101 | 60/ 10.00] 6 34.00) 49F65
J53  [538  lInner Serfjord |GADU MOR_|1982 18821215 | 60| 10.00 B 34.00] 40F65
[J83 |53B  Inner Serford [GADU MOR [1983 |19831001 60/ 10.00 6 34.00| 48F65
63 [538 [Inner Serjord GADU MOR (1994 119841000 | 60/ 10.00 6| 34.00| 49F65
83 |538 | Inner Sarjord GADU MOR (1995 (18951015 | 60/ 10.00 Bl 34.00| 48F65)
J63 |538  |Inner Serfjord |GADU MOR _[1996 [19960807 | 60| 7.30) 6| 33.50| 4urG6.
J63 1538 |Inner Serflord |GADU MOR |1896 (19960814 | 60| B8.00 6 32.50| 49760
\J63 1538 " inner Sarflord " |GADUMOR |1996 19961201 | 60| 7.30 6 33.60| 48F6
|63 538 linner Serford GADU MOR [1996 |19861202 | 600 &.00) 6 32501 49F66
J63  [538  linner Serfjord (GADU MOR_|1997 |15970830 | 60, 7.30 6 _33.50| 4oFee
J63 538 |Inner Serjord __|GADUMOR [1997 |19971004 | 60, 8.00 6 32.50| 4orte
1J63 /538 |Inner Sadjord |GLYPCYN [1987 19870222 | 60 10.00 6| 34.00| 46F65
\J63 538 __[Inner Serfiord PLATFLE 1884 119840317 | ©0) 10.00 & 34.00| 45F65
JB3 538 inner Serfjord PLATFLE (1888 |10881118 | 60, 10.00 6 34.00| 40F65,
(J63 |53B Inner Serford PLATFLE (1989 [18891228 | &0/ 10.00/ 6 34.00] 49F65

NIVA repor no. 4085-59



JAMP Summary siaSistics for contaminants in shalfsh and fish 1981-1997 - Norway

_ 538
JB3 538 [Inner 5 - 34
WJEZ 538 Inner Serfjord 19960811 | 60 7.30 Bl 33.50| 46F85
LWE3  |538  |Inner Serford 19960812 | 60| 500 6 32.00| ms&
WE3 (538 |Inner Sedjord 19960820 | B0, BOO 6 3250 66
W83 538 |Inner Serjord 19070817 | 60! 7.30] 6| 3350 49555
'J63  [638 |Inner Serfjord 19970818 966
\J63  [538  linner Serfjord 19971001

463 1538 linnerSerford = |SALMTRU (1880 18501001 | |

JB3  [56A Kvalnes 16870002

JB3  [56A  [Kvaines 15851006

J53  |BGA  |Kvalnes 10881007 | 60| 1340, 6] 36.10] 49F65
JB3  (5BA [Kvaines - |19690929 | 60| 13.40] Ei_ae-.ml;mm
63 1S8A |Kvalnes 18901101 B0 13.40 36.10| 49F55
'J63  5BA  Kvalnes 19811002 | 60 13.40 6| 36.10| 40FG5
|J63  [56A  [Kvalnes 10820906 | 60| 13.40) 54 36.10| 49F65
JB3 " 5BA  Kvaines 18830006 | 60/ 1340 6| 3610/ 49765
63 |5BA  Kvalnes 19941023 | 60| 1340 6 36.10| 49FES
JB3 _ [5BA  |Kvaines 19950817 | 60| 1340 6 3610] 49765
J63_|56A |Kyalnes 198600922 | 60| 13.40] _ © 36.10] 49765
63 [56A |Kvalnes 18971001 | €0 1340 6 36.10| 49Fe5
JE3 |5TA  |Krossanes 19870903 | 60| 23.20) 6l 41.20| 49F67)
JE3 |GTA  |Krossanes 19881006 | 80| 23.20 B 41.20| 48F67
|63 I57A  |Krossanes 19890529 60| 23.20! 6 41.20| 49F57
\J63  |67A  |Krossanas 19801101 | 60) 23200 6, 41.20 49F&7
J63_ |57A Krossanes 19911002 | B0J 23.20 Bl 41.20| 49FGT
JG3 5TA  Krossanes 18620805 | 600 23.20) €] 41.20/ 40F67
B3 |5TA  Krossanes 19930807 | 60! 23.20 6] 41.20] 49F67
63 |STA  Krossanes 18841023 | 60 2320, 6 41.20| 49F67
| |57A  |Krossanes 19950917 |  60[ 23.20 B_41.20| 4OF67

19960922

B0 2320 B, 41.20| 49F67

bt

; 574 Krossanes MYTIEDU [1887 [18871001 | 60 23.20/ 6| 41.20 gﬂ
a2 63A _|Ranasijaer MYTIEDU _|1887 19670801 | 60) 2510 B[ 24.50| 496
JB2_[63A  Ranaskjer MYTIEDU |1886 |1DB81007 | G0) 25.10] 6| 24.50| 49F64
J62__|63A_ [Ranaskjmr MYTIEDU 1989 |16800827 | 60| 25100 6 24.50] 40764,
J62 _ |63A  |Ranaskjmr MYTIEDU 11990 (19901101 | 60| 25.10) 6 24.50| 40r64
\JBZ__|63A  |Ranaskjar MYTIEDU 1861 19911002 | 60| 2510 6 24.50| 4GF64)
J62 [Raraskaer MYTIEDU 11992 119920805 | 60| 2510 6 24.50| 40F64
J62_ |63A | mr MYTIEDU |1883 [19930906 | B0 2510/ 6| 24,50 45FG4
JB2__|63A  Ranaskjmr MYTIEDU  |1964 [19041023 | 60 2510/ 6| 24.50| 40764,
J62 |63A |Renaskjmr MYTIEDU |1995 118950817 | 60 2510 6 24.50) 49F64
J62 634 Ranaskjar MYTI EDU (1996 19960922 au{ 2510 6| 24.50| 49F64)
|J62  [63A  |Ranaskjar MYTIEDU (1897 (19871001 | 60/ 25.10 B 2450 40F64|
J62_ |65A Vikingneset MYTIEDU |1987 [19870801 | 60| 1450 6/ 9.60| 49r62
JBZ |6EA  Wikingnesel MYTIEDU [1868 |18881007 | 60/ 14.50| 6 0.60| d49F62.
J62__ [B5A  Vikingnesat MYTIEDU 1988 |18BB1008 | 60 1450 6| 9.60| 49FG2
J62  |65A  Vikingnesal MYTIEDU  |1989 |18060E27 | 60 1450 6 6.50| 4962
HWIVA repart no, 4085-39 K|



JAMP Contaminants in shellish and fish 1893-1897 - Norway

s ‘H"iqr'w“" T i ]

JB2 _|65A  Vikingnesat MYTIEDL_ [1850 |18801030

J62 G54 MYTIEDU [1991 (18811001

J62 |65A Vi IMYTIEDU _ |1992 (19920805

J62 165A  Vikingnesat _ MYTIEDU (1693 |16530607

J62 [BSA  Vikingnesst _IMYTIEDU _ |1994 | 18841023

W62 [B5A  Vikingneget MYTIEDU |1985 19950915

\JB2__[B5A [Vikingnesat MYTIEDU (1996 |19960922

J62 [B5A |Vikingnesel " |YTI EDU__|1997 |19971002

\J62__|678 |Strandebarm MOR_|1987 |1B@71125

62 | Strandebarm GADU MOR_|1588 [19881011

678 | Strandedaem GADU MOR_|1985 |18891015

62 1678 [Skoncdeborm —|GADU MOR 11800 _|19601009

J62 |B7B  Strandebarm GADU MOR [1981 [18811023

J62 (678 [Strandebarm |GADU MOR_|1992 18821201

J62 |G7B _|Sirandebarm IGADU MOR {1993 19831101

62 678 Strandebarm _{GADUMOR 11994 |19941203

J62 678 |Strandebarm GADU MOR_[1995 |19851101

J62_ 678 |Strandebarm DU MOR_|1996 _|19960817 -
J62_[678_|Strandebarm GADU MOR (1996 (19961031 | 60 EI_E.N| 49F62
J62 _|678  |Standebarm GADU MOR [1887 |79970930 | 60, 16.00, 6| 2.00| 4oFs
J62 678 |Strandebarm LEPIWHI_ |1884 |10840200 | 60| 16.00 6| 200 45FE2
J62_ |67 |Standebarm LEPIWHI _ |1987 [19871125 | 60| 16.00 6 2.00| 4062
J62 |67B | Standebarm |LEP1WHI  [1988 |188B1011 60| 16.00| 6 2.00 489F62
J62 [Eh‘lmuh-ln'n (LEPIWHI (1989 |18681208 | 60| 16.000 6| 200| d4oFe2
J62 678 Sirandebarm LEPIWHI __ (1990 (15001101 | 60/ 16.00] 6 2.00| 40F62
J62_ 678 Strandebarm LEPIWHI _ [1891 [19911030 | 60 16.00] 6 200| 49F62!
J&2 {678 |Sirandebarm LEPIWHI _ [1992 [18921201 | 601 16.00] 6 =200| 40r62
JG2_ 678 Sirandsbarm (LEPIWHI 1803 |18931100 | 60 1600 6 200 48F62
J62 678 Strandebarm LEPIWHI _ [1994 [10941104 | 60 1600, 6| 200 49F62
J62 |68 Strandebam [LEPIWHI  |1885 [19851101 60| 16.00! 6 200 49F62
J62_|67E _ Strandebarm LEF1WHI __ |1996 [19961001 | 60 16.00 6/ 2.00| 49F6e
' 1997 119970001 | 60| 1600 B 2.00| 4oF62
| 1896 _|19960817 | 60/ 1310/ 5| 5950 49F5a
JEz 1992 |19920905 | 69 58.79] 5 4535 4Br57
JB2 1803 |18930906 | 59) 56.76] 5| 4535 48F57
J6z_o9A |LileTersy _|MYTIEOU |1994 (19041025 | 50| 5879 Eﬁﬂﬁ “aaFsT
J62 |B8A  Lille Teray MYTI EDU (1995 |18950815 | 50 58.79] 5| 45.35| 48F&7
J62 _|68A  Lilla Teray |MYTIEDU _ |1996 [19960821 | 59| 56.78. & ﬁ.gl 4BF57
|§__+m |Lille Tesay MYTIEDU [1997 19070020 | 59| 5879 5 45.35] 48F57)
J26 [T1A_ Berkeya (Riseyodd.) IMVTIEDU _ |1961 |19810017 | 58] 140 O 45.40] 47Foq|
76 [T1A_ [Bjerkoya (Risoyodd.)  |M¥TIEDU [1882 16821110 | 50/ 140 0 4540| 47rag
J26 ITIA__|Blerkeya (Risoyodd.)  |MYTIEDU [1883 [19831108 | 58) 140 0| 45.40) arrog
J26_[T1A_|Bjerknya (Risayodd.)  |MYTIEDU (1884 |19841108 | 58 140 _ 9' 4540 47F09
2 DA Sledieya(Rseyad) |MYNVEDU 11985 Jiessioas | 6 40| 9| 4540] 47F90)
J26[T1A_|Bjerke Er_muyauup MYTIEDU 1986 [19881021 | 59/ 140 o as.40| 47Fo6
J26  |7T1A__ Bjarkeya (Rise MYTIEDU |1987 |19671022 | 68/ 140 O 45.40] 47F90
26 TIA ap-m Hhmdd MYTIEDU |1988 119881103 | 58] 140 0 4540 47F59
b T1A__[Blerkeya (Risoyodd.) |WIYTiEDU (1969 [10801010 | 58 140 9| 45.40| 47789
J28  |[71A  Bjerkoya (Riseyodd.)  |MYTIEDU [1990 (19901105 | 59 1.40 8| 45.40( 47F80
J268_ [T1A_ [Bjerkaya (Riseyodd. MYTIEDU [1991 |180811008 | 59] 1.40) 9| 4540] a7rss
J26  |T1A_ |Bjerkeya (Riseyodd.)  [MYTIEDU |1992 18621112 | 50| 140 O 45.40| 47799
426 A |Bjerkeya (Riseyodd.)  IMYTIEDU 1863 [19930913 | 69| 140, 0 4540| 4759
J26  [71A  Bjerkeya (Risoyodd)  |MYTIEDU |1954 |18941028 | 60 140, 9| 45.40| 47F99
J26 _[71A__ Bjorkoya (Risayodd.) 1985 |19950824 | 58] 140  8( 45.40| 47Fog
26 |[7T1A_ | Bjorkoya (Risoyodd.) 1996 10060020 | 58 140) 0| 45.40| 47F@s
426 |T1A_Bjorkeya (Risoyodd.) 1967 _[19671010 | 89| 140 9 45.40| 47Fas
J26 [73A  [Lyngholmen 1980 18901105 | 59| 260 10, 18.10| 47G03
J26__[7TaA | Oddneskjaer 1990 (19901105 | 58 57.30 9| 52.10| 46rg7
a2 NIV report no, 4085-99



JAMP Summary stalistics for contaminants in shelifish and fish 1981-1997 - Norway

189 ?ﬂ.ﬁ. Hiu'_u' = [m—mu ml;-. 19901105 | 58 4380, 8 17.00

__|MYTIEDOU |1981 |18611008 | 58| 43.60)

J9g  |TEA Risay n 17.00
Jog 19921021 | 58| 43.800 8| 17.00
193 18930913 | 58| 4360/ 9] 17.00

19960828 | 58| 43600 9 17.00

19971016 | 58| 43.60 @l 17.00

19801104 58| 31.50 8 56.80

18811007 | 58] 31.50 8] 56.90
19801104 | 58/ 3300 8 1.00
18911001 | 58] 33.00 8 1.00|
19911101 | 58/ 3300 0 1.00| 46r53
19901104 | 58 29.00 o) 10.00] 45F81
0_|15001104 | 58 2480 B 4530| 45F87
“|19911007 | 58| 24.80 8| 45.30| 45F87)
19841024 | 63 27.50 10| 27.50| 55004
19851104 | €3] 27.50) 10| 27.50| 55604

19841024 | 63 26.50 10| 31.40| 55G04

e R e e SN e ol | il

B4 (19841024 | 63 27.10] 10| 12.60| 655GO1

18851104 | B3 27.10, 10| 12.60| 55G01
19861117 | 63| 27.10) 10| 12.60| 55601
19871021 | 63) 27100 10| 12.60| 55G01
- . 19881117 | 63| 2710 10| 12.60| 55G01)
JE5  [B2A  [Fl 19891024 | 63| 27.10, 10/ 12.60| 56601
165 ] 18011101 | 63 |
L | s TIEDU 19920830 | B3] 27.10]
|JB5 | Flakd 19030001
| ' - [18850811
18960918
_____ 19841024
L 19841023
! 18851104
J 19861117
|65 |84/ 18671021
JBS  |84A  |Trossavika 19881117 |
JB5 _ |B4A_ [Trossavika MYTIEDU  |1989 |19891024 :
JES |B4A  Trossavika MYTIEDU [1891 (18611101 | 63/ 20.80 9| 57.80| S5Fa7,
JB5_|B4A_ Trossavika MYTIEDU (1882 |19920830 | 63) 20.80/ n{ 57,80 G5FaT.
J85 [B4A  Trossavika MYTIEDU (1883 [10030001 | 63| 20.80/  ®| 57.80) 55rG7
JB5  [B4A  Trossavika MYTIEDU [1985 [10050811 | &3] 2080 O/ 57.80| 65FG7
65 [BaA_ Trossavika MYTIEDU |1996 |19960918 | 63) 2080 & 57.80| 65FGT
JBS 848 Trossavika ___|BADUMOR 1984 |19841000 | 63| 2080 ~ § 67.80| 55FG7|
J65 1848 Trossavika GADUMOR (1985 [19851127 | 63 2080 o 67.80| 55F7,
J65 |B4B | Trossavika GADU MOR_[1986 19861118 | 63 2080 8| 57.80| 55F97,
JB5  (B4B  Trossavika ~_|GADUMOR (1987 |18671020 -
J65 |B4B  Trossavika _ |GADUMOR |1988 [198B1117
-.155 848  Trossavika MELAAEG [19B6 [19BE1118
JBE 848 Trossavika MELA AEG |1687 18671020 . -
J65  [B4B_ Trossavika MELAAEG [1988 |19881117 | 63| 2080 O 57.80| GoF&7)
JB5 B4B _ Trossavika MERLMNG (1887 10871020 | 63 2080 0, 57.80| B5FO7
65 (B4 Trossavika [MERL MNG [1988 [10881117 | 63| 2080 0 57.80| SSFa7
J65  |B4B  Trossavika MICRKIT _ |1988 |10881117 | 63 20.80 9 57.80| 55Fa7
J85 _ [B4B | Trossavika ‘PU-LLH]. 1885 (10851127 | 63 2080  ©) &67.80| 55¢07
W65 848 | Trossavika _|POLLPOL 11886 | 18861118 | 63 2080 & 57.80( 5&F7
J65 1848 |Trossavika POLLPOL _|1968 |18881117 | 63/ 20.80/ 0| 57.80| 55F97,
JE5  |BAE _ Trossavika POLLVIR (1988 (19881117 | 63 2080 9 57.80| B5F57,
WJE5 |BSA  Geitstrand [MYTIEDU  [1984 [19841023 | 63 21.80 8| 56.30| S55FA7
65 [BBA Geitnes ~ |MYTIEDU |[1984 |19841023 | 63| 2660] 9| 50.20| 55F97,

NIVA repod no. 4085-23 3



JAMP Contaminants in shellfish and fish 1993-19597 - Norway

(HeEs
ﬁ "[a7A |Ingdalsbukt B5F97 |
55 am Ingdalsbukt 1985 |18651104 | 63| 27.680 5] 54.60) 55F97
Ingdalsbukt MYTI EC 1988 [18B61117 | B3] 27.80 B} 54.80| 55Fa7
{Ingdalsbukt MYTIEDU |1987 |19871021 | 63| 27.80, 8/ 54.80| 55F97
87A__|Ingdalshukt MYTIEOU [1988 |18BB1117 | 63) 27.80 9| 54.80 5&FA7
Ingdaisbuict IMYTIEOU 1989 |16861026 | 63 27.80 0| 54.80| 55Fa7
Jaﬁ Isr.n |ingdalsbukt |MYTIEOU 1991 [19811101 | €3] 2780 8| 54.80| Sorov
J65 i67A_lingdalsbukt _—IMVTIEDU |1992 (10020830 | 63| 27.80 G| 54.80| S&F97
1465 B7A  lingdalsbukt MYTIEDU (1993 [19930901 | 63! 2780 8 54.80| &55Fa7
JB5  1B7A ingdalsbuki MYTIEDU 1985 19950911 | 63| 2780 9| 54.80 55707
\J65 IATA__Ingdafsbukt __|MYTIEDU |1996 |19960918 | &3] 27.80  ©| 54,80| &&Fo7
J65 " |BEA Redberg _|MYTIEDU _|1064 |19841023 | 63/ 29200 10| 0.00| 55G01
\JB5_ [8BA | Redberg MYTIEDU _|1985 19851104 | 63 20.20, 10| 0.00| 55601
199 191A  |Nerdvika |MYTIEDU [1962 |18620831 | 63| 23.80] 8 17.60| S5F81
498 191A Nerdvika |MYTIEDU  |1993 |18930901 | B3] 21.20 B 9.60{ E5FB1
88 J91A [Merdvika |MYTIEDU (1894 (10941019 | 63) 21.20) B/ 9.60| S5F81)
JoB  |92A | Siokken MYTIEDU |1992 (19820829 | 64 460 10, 0.70| 57G03
89 [92A [Stokken MYTIEDU (1993 [19930B31 | 64 4.60 10 0.70| 57G03)
o0 1o2A  [Siokken [MYTIEDU (1994 |10041018 | €4] 460 10/ 0.70| 5/G03.
J98  [82A  |Stokken MYTIEDU |1995 |18850911 | 64 460 10, 0.70| 57G03
99 024 |Stokken MYTIEDU 1996 (19960917 | 64| 4.60 10| 0.70| 57G03
198 |82A Stokken MYTIEOU |1987 (19971015 | 64 221 10| 1.10| 5/G03|
J99|928 | Stokken area GADU MOR_|1993 [19940207 | 64 0.85) 0 53.00| S7Fo9m
499 028 [Swkkenarea  |GADUMOR 1594 |18950100 | 64| 085 9| 53.00| &7reg
J99 928 |Siokken ares GADU MOR _|1098 |19951001 | 64] 0.85) 9| 53.00) &67F99
99 1928 | Stokken area GADUMOR [1986 [10061115 | 64] 985 9 53.00| S5ire9
J85 928 | Siokken area LIMALIM (1985 |18050827 | 64 9.85] 8 53.00] &5/F09
W88 |52B |Siokkan area PLEUPLA [1995 16950827 | 64/ 8.85 5 | x
0 193A  |Smtenvik MYTIEDU (1992 |10020820 | 64, 23.50 10| 28.00| S57G04
89 [93A ‘Smlervik MVTIEDU (1993 (19030831 | G4 23.68, 10| 29.00| 57G04
W99 |B4A  Landfast [MYTIEDU (1992 19920828 | 65 38.40
J99 [84A Landfast ___|MYTIEDU 1993 |19930826 | 65 38.40)
|Jog  |95A  Flaiskjmr MYTIEDU [1992 [19920827 | 68| 42.80|
400 |95A  [Flatskjmr MYTIEDU (1983 (10030828 | 6&( 42.60]
188 [96A_ |Breiviken [MYTI EDU_|1902 |10020827 | 66 17.60)
J58186A [Brebviken MYTIEDU (1983 10930826 | 66] 17.60
JB9(87A '|mm1mm MYTIEOU 1992 [19920826 | 67, 39.00)
J99  [97A  [Klakholmen MYTIEDU (1993 (19930825 | 67| 39.90
88 [6BA  Svolvaar omradet MYTIEDU |1992 (196920825 | 68] 0.40 3
\J88 [BBA  ‘Svolvaer omridat IMYTIEDU  [1993 (19530826 | 68 9.40) 14| 30.3 :
188 |9BA_ Svolvaer omradet MYTIEDU |1887 119971125 | 68| 1540/ 14| 40.60] 65G48
4898 988  |Lille Molla GADUMOR (1982 19921201 | 68| 12.00|
JE3 1088  |Lille Molla GADUMOR (1903 19931115 | 68) 12.00] 14| dau:lu 65G48
J00_ 988 [LieMola GADUWOR |1994 |10041100 | 68 1200 14, 48.00 65648
J88 1988  |Lille Molla GADUMOR 1995 |18051101 | 6B, 1200 14 48.00| 65G48
99 |SBEB  |Lile Molla GADUMOR [1996 19961115 | 68| 1200 14| 48.00| B5G48
188 [B6B__|Lille Molla GADU MOR _[1997 [10971201 | 6B[ 1200 14) 48.00| 65C48
J88 988 |Lile Molla LIMALIM _ [1993 118631115 | 68/ 12.00 14 48.00| 65048
J29  [08F  [Lille Molla GLYP CYN_[1895 [19951101 | 68| 1200 14| 48.00| 65048
W99 [B8F _ Lille Moilla |UMATLIM_[1984 18041001 | 68 1200 14, 46.00] 65648
'J99  [BBF |LmeMola LIMALIM 1995 [18951101 | 68 1200 14, 48.00| 65G48
99 [8BF |Lille Molla _JUMALIM 1996 19961215 | B8] 1200 14! 48.00| 65048
Jgp— (BBF  Lilie Molia MICRKIT 1994 |19841001 | 68 1200 14| 48.00| 65048
Jo0  (98F  ILilla Molla MICRKIT  |1995 19951101 | 68( 12.00] 14| 48.00| 65G48
m ‘88F _ [Lille Molla PLEUPLA |1893 18831115 | 68 1200 14| 48.00] 65G48)
C[88F lileMolla  |PLEUPLA [1995 (19951101 | 68| 1200 14 48.00] 65648
I..IEI'E |BBF  |Lifles Molla "FI.EUFI.A 1997 (10071115 | 6B 12000 14 4800 65648
H NIVA report na. 4085-39
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q
me E‘ ==

i m15 E-E-an

14| 40.15] B5G48|

14| 40.15] 65G48

16] 560 65053

15| 560 65653
; 5 11! 1250) 47G13
(26 nsen | 110 1250 4TG13|
J26 [i011 m MYTIEDU |[1995 [18951024 | 581 6100 11| 17.30| 47G13
426 [I011  |Krlkenebbet MYTIEDU [1986 |18961001 | 50, 6.10  11] 17.30| 47G13|
J2s 1021 | ;south MYTIEDU |1995 |19951026 | 59 7.80 10| 57.10| 47G09
326 (1021 |Kjeke soulh MYTIEDU |1906 (10060830 | 58. 7.80 10! 57.10| 47God)
J26 (021 |Kjeks south MYTIEDU |1997 (19971012 | 58] 7.79._ 10, 57.10| 47G09|
J26 022 (WestDamholman  IMYTIEDU 965 (16951026 | 6597 6.200 107 57.90| 47609
J26 022 West Damholmen IMYTIEDU |1996 |19060930 | 50| 6.20. 10| 57.90| 47G09|
...rm 11022 _'West Damholmen MYTIEDU (1997 (19971013 | 60| B.20_ 10| 57.00 47G09,

{023 _ Singlekaiven, south Iwg_ggy 1995 (19951024 | 59] 570, 11| B.20| #7G13|
iz wmm s ..1"1“’“53'“_ 1996_[19961001 | 56 570 11| B20f 7G13|

.IEE- 1023  5outh MYTIEOU |1997 (19671013 | 58| 570 11| B.20| 47G13
426 li02e rﬁmmm MYTIEDU 1985 19951025 | 59) 4.90 10| 59.20| 47G09
26 |1024 |Kirkay, north west 19960930 | 58] 4.90 10| 50.20| 47609
|26 1024 Kirkey, northwest 19971012 | 58] 4.80| 10| 50.20( 4TG0,
JBS 1080 | Sstmarknis 18951025 | 63| 27.50/ 10| 27.50| 55604
\J65 (1080 |@stmerknes 1006 19960817 | &3 27.50) 10| 2750 55G04)
388 (1131 |Lastad (16861020 | 68| 3.30| 7| 4240| A45F7D)
J99 |31 |Lested (10060026 | 58/ 3.30] 11415!: 45F 79|
88 N3 Lastad 19071008 | 54| 3.30] 7| 4240| 45F79|
J99 1132 Fiskitangen 19051020 | 58] 7.70, 7| 68.60| 45F79
J88_ |32 |Fiskdtangen __|MYTIEDU |1996 (19860527 | 58, 7.70, 71 58.60| 45r79
99 i132 | Fiskitangen MY 1967 (19971000 | o8 7.70i 71 58.80| 45F70)
J88 (133 Oddero,west 1995 (19951029 | 58/ 7.90, B 020 45F83
98 (1133 | Odders,wast 1996 (10060928 | 58] 7.00. B 00| 45r83
499 1133 |Oddere,wesl 1997 [19071008 | 58] 7.80, 8] 020 45FE3
WJee {1201 Ehﬂ_aﬂlm_l_ﬁ-_}_ 1895 19991021 | 59| 38.65| 6| 21.38| 48766
JB9 1201 |Ekkj (G1) 1996 |10061026 | 50 38.85] 6| 21.38| 48FGE
88 [i201_|Ekkjegrunn (G1) 1997 |19971031 | 56| 38,65 6 21.38| 48F66
J89 1205 Belsnes (G5) 1905 (10051021 | 50) 35500 6 18.30| 48F63)
J99 1205 |Belsnes (G5) 1887 |1867103 |
W99  |241  MNordnes 1095 |19951113
1J99 (1241 Nordnes 19096 _|18960521
[J88 (1241 |Nomines 1997 [158970829 .
1089 (1242 |Valheimnesat —|MYTIEDU (1995 [18851114 | 60| 23700 5 16.10 4 49F51
Jog 1242 |Valheimneset MYTI EOU_ 1996 (19960921 | 60| 23.70, 5 16.10| 49F51
388 1242 Vatheimneset ‘mmr:nu 1997 [19970929 | 60| 23.70] 5 1610/ 4951
J89 (1243 |Hegreneset MYTIEDU 1885 [19951115 | 60| 2490) &5 18.50] 49F51
J99__|243_[Hegrenesel |MYTIEDU |1808 [10060021 | 60| 24.80| 5 18.50] 4gFs1
J89 1243 Hegreneset MYTIEOU 1997 |19970820 | 60| 2490 5 1850 45F51)
J25 1301 Akershuskaia MYTIEDU  |1805 [19051002 | 58/ 54230 10 4547| 48607,
J26_ [1301  Akershuskaia MYTIEDU |1996 15961003 | 50) 5433 10 4547 48G07
426 _|1301_ Akershuskaia MYTIEDU (1997 (16671014 | 50 5423 10 46.47| 48607,
J26 (1304 |Gaseya MYTIEDU 1995 19951002 | &0 51.11 10 35.51| 48604
J26 1304 |Glsoya MYTIEDU _ [1996 (10961003 | 50/ 51.11] 10| 35.51| 48004
J26_ 1304 |Gasoeya —_|MYTIEDU 1997 [19971014 | 58 51.11__ 10 3551 4BGO4,
426|306 Haoya . |MYTIEDU |1935 [18951003 ﬁ?|.:‘.i~’.-_@. __10] 3335/ 4BGDS
J26  [I306 _ Haeya MYTIEDU [1996 19861003 | 58] 4283 10| 33.35 4BG05)
J26  [1306  Haoya MYTI EDU (1997 |19971014 | 59| 4269 10/ 33.35 48GOS
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TL&E E.:l ~ sEonname |myear &

rJ: L'ﬂ Fald iy tulon = L : drea
J26 1307 Jﬁaml:mtuhnan MYTIEDU (1995 |10851003 | 59| 44.70 10| 31.40] 4BGOS
|J268 [I307  Ramionhaolimen MYTIEDU 1996 (19561003 | 59 44.70) 10/ 31.40] 48GOS
J26 (1307 Ramtonholmen MYTIEDU 1897 [18671014 | 59| 44.70) 10| 31.40| 48G05
J99  |iT11  |Steinholmen MYTIEDU |1995 |19051101 | 58] 315 9| 40.70| 47r89
1088 |iT11_ | Steinholmen MYTIEDU 1996 (15961122 | 58] 315 8 40.70| 47F80
o8 [I711_ |Steinhalmen MYTIEDU |1997 (18571010 | 59/ 315 & 40.70| 47Fs4
Jeg  (I712_ [Gjemeshoimen MYTIEDU (1895 18951101 | 58] 275 9. 42.47| ATFER
98 [I712 Glemesholmen  |MYTIEDU |1996 |16060629 | 601 275 O 42.47| 47Fa0
J89 [I712 | Gemesholman MYTIEDU [1997 (19971010 | 9] 275 Efiz.a,? 4TFI9
J88 (1911 Horvika MYTIEDU |1895 (19951027 | 62) 44.10] B 31.40| 54Fes
J39 18911 [Hondka MYTIEDU [1996 [19960915 | 62 44.10 @ 31.40| S54F8s
J29  [1912  |Honnhammer MYTIEDU [1985 18951027 | 62 5120, B 970 S4F81
W89 1812 [Honnhammer MYTIEDU |1866 19060915 | 62 5120 8 9.70| S54F81
499 1812 Honnhammer MYTIEDU [1997 |18880120 | 62| 51.20 ;

499 1962 Koksverktomta (B2) MYTIEDU (1995 [18951102 | 66| 1957 14| &

Jo6 11662 _|Koksverkiomta (82) __|MYTIEDU (1996 19960814 | 66| 18.57) 14|
J98  |I962  Koksvarktomta (B2) MYTIEDU (1997 |19871113 | 66| 18.57| 14 1
W99 |I963  |Bjembaerviken (B9) MYTIEDU 11985 |19951102 | 65 1679 14 :
J89  [969 [Bjemberviken (BO)  MYTIEDU |1996 (19060014 | 66| 16.79 14| 2.13| 61642
|99 l1969 |Bjembasrviken (B8)  IMYTIEDU 14997 119971113 | B8] 16.79] 14| 2.93] 61G42
o0 |RO96 |Bredviken, Tomma MYTIEDU 1895 |10051105 | 66/ 17.60 12 5050 61628
J98  [R0O96 |Brehviken, Tomma IMYTIEDU [1996 18960813 | 66) 1760 12 5050 61G28
38 NIVA report no. 4085-89
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JAMP Summary siatistics lor conlaminants in shellfish and fish 1381-1987 - Norway

Abbrevistion!  English Morwagiin
ELEMENTS

Al alurminium Blminium

As arsenic BFEEn

cd cadmium kadmiurm

Co cobalt kobalf

Cr T krom

Cu copper Fobbar

Fa Iren Jem

Hg marcury Fvikicsoly

Li lithiurm iuvm

Mn manganass mangan

Hi nickel nikked

Pb head by

Pb210 lead-210 biy-210

Se selenium S

T ttmnium titan

Zn zine &k

PAHs

FAH palycyelic aromatic hydrocarbons polysykiizke armmabizke hydrokarbanar
ACHE acenaphthens acenaffen

ACNLE acenaphthylane acanaftylen

ANT anihracana anfracan

BAA 3 benz[alanihracens benzfalantracen
BAP 3 benzefalpyrana benzofajpyren

BeF 3 benzoft]fluoranihene benzofbuormnten
BBJKF benzofb,f Mluaranthene benzofb,f klffuorantan
BBKF benza[b+k]luaranthens banzofb+kjfucrantan
BEP benzo[elpyrane banzofajoyren
BGHIP benzo{ghiperyiens benzafghijoeryien
BIPN 2 biphenyl by

BBJKF 3 benzofb+],kfluoranthens benzofb+j kiffuarantren
BJKF 2 benzali Mfiucranthens benzaf, kifuorantren
CHR chrysane chrysan

CHRTR chrysene+iriphenyl ehrysan+trifanylen
COR COrGnan CONTVRET

DBAHA 3 dibenz[a, Hanthracene dibenzfa, hanthracen
DBAZA 2 dibenz(a,c/a, Hanthracene dibenz{a,c/s, hlantracan
pep 2 dibenzopyranes dibenzogyren

DBT dibenzothiophens dibenzothiofan
DETC1 Cy-dibanzothiophenes Cy-dibenzotiofen
DBTC2 Cy-dibenzothiophenes Co-dibenzotiofen
DBTC3 Cy-dibenzothiophenes Cq-dibanzobiofan
FLE flucrena fluoren

FLU flucranthena fuavamien

HIVA repart no. 4085-89



JAMP Contaminanls in shellfish and fish 1893-1997 - Norway

-

Abbreviation!  Engiish Norwagian
PAHs (cont.)
icop 2 indenc(1, 2 3-cd]pyrene indenaft, 2. 3-cdjpyran
NAPTM 2 2,3 5-rimethyinaphthalena 2,3, S-irimetylnaftaien
NAP 2 naphthalene naftalen
NAPC1 2 C4-naphthalenes C-naftalan
NaPC2 2 Co-naphthalenes Co-naftalen
NAPC3 2 C-naphthalenes Cx-naftalan
NAP1M 2 1-mthynaghthalens 1-medyinatialen
NAPZM £ 2-methylnaphthalens 2-metyinattalen
NAPDI 2 2 G-dimethyinaphihalens 2 5-dimetyinaftaien
PA phenanthrana fenantren
PAC1 C4-phenanthrenes C.q-fenantren
PACZ Co-phananthrenes Co-ferantren
PAM1 1-mathylphenanthrens 1-metylfenantran
PER perylens perylan
PYR pyrana Ryran
Di-Zn sum of "n* dicyclic "PAH"s (foolnote 2)  sum " disyliske PAH" (fotnote 2)
P-En suET e FAH Sm T EAR
PK-En sum carcinogan PAH's (footnole 3) sum kreftframikallends PAH {fotnole 3)
PAHEE Di-En + P-En efc. Di-In + P-Xn mm..
SPAH “lotal* PAH, specific compounds not “Total” PAH, spesifikk forbindeiser ikke
quantified {outdated analytical method)  kvantifisart (foreldret medode)
PCEs
PCB palychlorinated biphenyls polykiorerle bifenyier
CB individual chiorobiphenyls (CB) enkalte kiorobifenyd
cBza CB28 (IUPAC) CH28 (IUPAC)
ce CB31 (IUPAC) CB31 (IUPAC)
CBd4 CB44 (IUPAC) CB44 (IUPAC)
CBS52 CBS2 (IUPAC) CHS2 (IUPAC)
carTd CBYT (IUPAC) CETT (ILPAC)
cest 4 CBE1 (IUPAC) CBE1 (IUPAC)
CESS5 CBAS (IUPAC) CBYS (ILPAC)
ca101 CB101 {IUPAC) CB10 (IUPAC)
CB105 CB105 (IUPAC) GB105 (IUPAC)
CB110 CE110 (IUPAC) CE110 (IUPAC)
CB118 CB118 (IUPAC) CH118 (ILPAG)
ce126 4 CB126 (IUPAC) CB126 (IUPAC)
CB128 CE128 {IUPAC) CB128 (ILPAG)
CB138 CHB138 (IUPAC) CET38 (ILeAC)
CE149 CB148 {IUPAC) CB148 {IUPAC)
CB153 CB153 (IUPAC) CE153 (IUPAC)
CB156 CB156 (IUPAC) CB1586 (ILFAC)
cB169 4 CB16 {IUPAC) CE168 (ILPAC)
40 NIVA report no, 4085-89
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Abbreviations (cont'd.)

Abbreviation!  English Nerwaglan

PCBs (cont.)

CBiTO CBATO (IUPAC) CBIFD (ILPAC)

CB180 CH18D (IUPAC) CETE0 (ILPAC)

CB104 CB104 (IUPAC) CE104 (IUPAC)

i CBI0E (IUPAC) CB209 (ILPAC)

CB-ET CB: 28+52+101+118+138+153+180 CH: 28+52+ 107 +118+138+153+180

CB-IX sum of CBs, includes CB-IF Sam CBar, inkivderer CO-XT

TECEW Sum of CE-foxicity equivalents after WHD Surm CB- toksitels alnvvelentar alfer WHO
model, see TEQ modall, 26 TEQ

TECBS Sum of CB-touiclly equivalents aflar SAFE Sum CB-lokslels akvivalenfar effer SAFE
rnodiel, see TEQ modall, se TEQ

DIOXINS

TCOD 2, 3. T, B-tetrachloro-dibenzo dioxin 2, 3, T, B-letrakloro-cilavizo dicksin

CDDST Sum of telrachloro-dibenzo dicxing Sum letrakloro-dibenzo dicksiner

COD1N 1, 2, 3. T, B-pentachloro-dibenzo dioxin 1, 2 3 7, 8-penfekioro-cibenzo dioksin

COOSM Sum of pantachloro-dibanze dioxins Surn paniakioro-tibenso doksinar

COD4X 1,2, 3,4, 7, B-hexachloro-dibenzo diexin 1, £ 3, 4, T, 8-heksekiomo-dibenzo dinksin

CODEX 1, 2,3, 6, 7, B-hexachioro-dibenzo dioxin 1, 2 3 6 7, B-heksakioro-dibenzo dioksin

GO 1, & 3, 7, 8, 8-hanachloro-dibenzo dioxin 1, 2 3, 7, 8, B-heksakioro-dibenzo dioksin

CDDSX Sum of hexachiono-déenzo dicxing Swm heksakioro-dibenzo dloksinar

CDD&P 1.2, 3, 4, 6, T, B-heplachioro-dibanzo dioxin 1. 2 3, 4, 6 7, B-haplekioro-dibenzo dioksin

COOSH Sum of heplachioro-dibanzo diodns Swm haplakloro-gdibenzo dioksiner

coDo Ociachlono-dibenzo dioxin Oktakloro-dibanzo dioksin

PCOD Sum of palychiorinated dibenzo-p-dinxdns Sum polykionnatene-dibenzo-p-tioksingr

COFZT &, 4, T, B-lafrachioro-dibanzofuran 2 4, ¥, B-telrakioro-dibenzolfuran

COFST Sum of latrachioro-dibenzolurans Sum fedrakion-dibenzofuransr

COFDM 1,2,3, 7,81, 2, 3,4, 8-pentachloro- 1,2 3, T, 84, 2 3 4, §-paniakiono-
dibenzaluran dibenzofiian

CDF2M 2,3, 4, 7, Bpentechiaro-dibanzofurans 2, 3, 4, 7, B-pantakioro-dibenzofursn

COFSN Sum of pentachloro-dibanzofurans Surm panakioro-dibanzofuaner

COFDX 1,28 34,7, 81,23, 4, T, -hexachion- 1,23, 4,7 81 2 3 4 7, S-heksaklong=
dibenzoiuran dibanzofuran

COFEX 1, 2, 3, 6, 7, B-hevachloro-dibenzofuran 1. 2 3 6 7, 8-heksakioro-dibsnzofvran

COFaX 1,2, 3, 7, B, S-hexachioro-dibenzoluran 1, 2 3, T, 4 S-hoksakioro-cibenzofiran

CDF4X 2,3, 4, 8, 7, B-lixachioro-dibenzofuran 2, 3, 4, 6, 7, B-heksakloro-tibenzoliran

CDFSX Sum of hexachloro-dibenzofurans Sum heksakioro-Fhanzoliranar

COFGP 1, 2, 3, 4, 6, 7, B-heptachloro-dibanzofuran 1, 2 3, 4, 8 7, 8-heptakioro-cibanzofiran

COF3P 1. 2, 3, 4, T, B, 8-heptachloro-gibenzofsran 1. 2 3, 4, 7, 8 9-heplakloro-dibenzofuran

COFSP Sum of heplachipro-dinzofurans Surm heplakloro-aibenzofranar

CDFOQ Dictachloro-dibanzofurans Defakiorm-diberzofiran

PCDF Sum of polychlorinated dibenzo-furans Sum polyilornated dibenzo-furaner

CDOFS Sum of PCOD and PCDF Sum PCOD g PCOF

NIV repor no, 4085-39
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Abbreviations (cont'd.} -

Abbraviation! English Norwegian

DIOXINS {cont.)

TCODN Sum of TEDD-towicity equivalenis afier Sum TCOD- foksiiels ekvivalontar affar
Mordic modeal, see TEQ Morchisk model, 50 TEQ

TCDDM Sum of TCDD-texicity equivalents after Sum TCDD-foksitats ekvivalenter aifar
intermational model, see TEQ intemagionale model, 5& TEQ

PESTICIDES

ALD akdrin aidrin

MELD diefdrin chakirin

ENDA andrin andnin

CCDAN cis-chiprdane (=e-chiondane) eis-chiordarn (=a-chiordan)

TCOAN lraes-chilording [=p-chiomane) trans-chiordan (=p-chiordan)

CCDAN cxy-chicndana owy-chiprdan

THONC irans-nonachior brpns-nonarion

TCDAN irans-chlordane irans-chiomrdan

QCcs octachliorostyrene octakiorstyren

aca penlachiorobenzans panlaciarbanzan

DDD dichlprediphenyldichioroeihane dikiordifenyddifiomeian
1,1-dichloro-2,2-bis- 1, 1-dliklove-2, 2-bis-{4-klorofanyletan
{4-chiorophenyl)athana

DDE dichlorodiphanyidichloroethylens difordifanyioikioratdan
(principla matabolite of DOT) {hovedmeisbedill av DOT)
1. 1-dichiore-2, 2-bis- 1, T-gifclorn-2, 2-bis-
(4-chlorophenyljathylane* {4-kiorofenytjatylen

ooT dichiorodiphenyltichloroethana diiareifemfinkiaretan
1,1, 1-trichloro-2,2-his- 1,1, T-lrikove-2, 2-bis-{4-ormfermddan
{4-chiorophenyl)ethane

DDEOQP o,p'-DDE o0,8-00E

DOEPP pp-DDE p-DDE

DOTOP o.p-D0DT o p-0oT

DOTPP p.p-DOT 0007

TDEPP p.p-D00 p.o=000

DOTEP p.p-DDE + p,p-DOT 0.0 -00E +p p-00T

BO-nZ sum of DOT and matabolies, sum DOT og mataboliter,
n = number of compounds n = antal forbindelzar
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Abbreviations [cont'd.) 3
Abbreviation!  English Narwagian
HCB hexachlorobenzang heksaklorbanzen
HCHG lindana lndan
y HCH = gamma haxachiorocycichaxans y HCH = gamma heksakiorsykiohaksan
{y BHC = gamma benzenehexachlonde, (¥ BHC = gamma benzenbaksakiond,
culdated synonym) foraidrat betegnelsa)
HCHA @ HCH = alpha HCH a HCH = aipha HOH
HCHBE p HCH = bata HCH A HCH = bala HCH
HG-nE sum af HCHS, n = count sum av HOHE, n = anlalf
EQCI exiractabie organically bound chiodne ahstraharbart organisk bundsd kor
EPDCI @xiractable persisbent organically bound eksiraherbart persisten! arganisk bundet kior
chioring
HTOT botal arganic nilrsgan total organisk nitrogen
CTOT total organic carbon tofad organisk karbon
CORG organic carbon arganisk karbon
GEAMT grain size komfordeing
MOCOMN maislure confent vaminriold

NIVA report no, 4085-29



JAMP Contaminants in shallfish and fish 1993-1997 - Nonway

Abbreviationa (cont'd.)

Abbroviation!  English Norwegian

INSTITUTES

IFEN Institute for Enargy Technology Instifut! for energiteknikk

FIER Institute for Mutrition, Fisheries Directorste  Fiskendirekforatets Emeringsinstitutt

FORC FORCE Institutes, Div. for Isotope Technigue  FORCE Institutterne, Div. for /sofopteknik og
and Analysis [DK] Analyse [DK] '

IMRN Instituta of Marine Research (IMR) Maviorskningsinstifitel

NACE Nordic Analytical Canter Nordisk Analyse Center

NILL Morwegian Institute for Air Research Norsk institult fortuffarskning

HIVA Morweglan Instiute for Water Reseanch Norsk insiifudt for vanmnforskning

SERI Swedish Environmental Research Institute  instilutionen for valten- och

luftvardeforskning
VETN Norwegian Veterinary Inslitute Valarinasinsiituiter
SIF Fondation for Scientific and Industrial Stiftelsen for indusiriel og teknisk forskning

Reasearch at the Morweglan Instilube of
Technology - SINTEF (a division, praviously:

Cander for Industrial Research Sl)

ved Morges lekniske hogskole- SINTEF (en
avdeling, idigere: Sender for
industriforskming S1)

Alar: ICES Environmanisl Dala Repodting Foemats, Inlemational Cowncil for the Exploralion af e Sea, July 1596
and supplamentary codes related o non-ortha and mong-artha PCE's snd “dicadins” (ICES pers. comm. |
indicales "PAH" compeunds that are dicyclic and nol truly PAH's typically idenlified during the analysas of PAH,

ircfude naphihalenes ard “higheryls®.

Indicales PAH compounds polentinlly cancersgenic far bumans accanding lo WWAC (1947, Lo.. calagories 24428

{possibly and probably carcinogonic).

Indicatas non oo co-planes PCB compounds ke, thoss thal ek Cl in positions 1, 1, 5, and 5

The Pesticida Index, sscond ediion. The Royal Soclaty of Chamiatry, 1991,

NIVA raport no. 4085-89



JAMP Summary stalistics for conteminants in shellfish and fish 1981-1957 - Norway

Other abbreviations andre forkoralsar

English

-

MNorweadgian

ppm
ppb
PPP

el

*Toxlcity equivalency faciors™ for tha most
towic compounds within the following
groups:

= polychiorinalad dibenzo-p-doxing and
dgibenzofurans (PCODIPCDFS).
Eguivalents calculated aflar Nordic
model (Ahlborg ot al, 1989) 1 or
intemational model (INL/EPA, cf.
Ahlborg ef af,, 1002) 2

= non-ortho and mono-ortho subsubed
chiprobiphemyis after WHO model
(Ahlborg ef al., 1994) 3 or Safe (1004,
cf., NILU pers. comm.)

parts par million, mgkg
pars per bilion, ok
pars pear trillion, ngfkg

dry weighl basss
wat weight or fresh weight basts

“Toisitalsekvivalentfakicrss” for de giftigste
forbindelzans innen fvgande grupper,

«  polykiorars dibenzo-p-dioksiner og
dibenzofuranar (PCODPCDF).
Ekvivalentberegning effer nordisk
modedl {Ahiborg ef a1, 1050) T alfer
etfer intarmasfonal model (Int/EPA, cf.
Ahiborg of al, 1992) 2

»  non-orto og mono-oro subsiituerie
klorohifenyler atter WHO modell
(Ahlborg et al,, 1994) ¥ eller Safe
{1994, cf, MILU pers. medd.)

daler pr. millondeler, mgkyg
disder pr. milfarodalar, kg
dhar pr. fusen-miliaddelon, ngkg

torrvekt basls
vilfvik! aler skl basis

'} Ahiborg, U.G., 1989, Nordic dsk assessment of PCODs and PCOFs. Chemeaphesa 19:603-608.
¥} Ahlborg, UG, Brouwer, A, Fingerhut, MUA,, Jacobson, J.L, Jacobsan, 5.9, Kaennady, 5W., Kalirug, AF., Koaman, JH,,

Peiger, H.. Rappe, C., Sale, 5.H., Schiatler, C., Seegal, RF., Tuamista, J.. van den Berg, M., 15982, Impact of
pobychilarinated dibanzo-p-dicadns, dibenzolursns, snd biphenids an himsn and anviremmental healrih, with
specsl emphasis on appbcation of the loodo aubslency factor concept Surapean Journal og Plinmacaiogy |
Emvirpamantal Tom'cology ang Phamnacaleay Section 228 (1983) 179-184

¥} Ahlbarg, UUG., Bocking GUB.. Bimbaum, LS., Browwer, A, Derkcs, H.J G M., Feely, M., Golor, G, Hanberg, 4., Larsan, J.C.,

J.C, Liesm, A K G., Safe, 5H., Schlatar, C.. Wam, F., Youmas, M., YijSnhaikkl, E., 1894, Taxls
ammfmmr & PCBa. Repart on a WHO-ECEH and IPSC cansultation . Dacambar 1893, Chamasphene
(10491087,

NIViA report no. 4085-99
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JAMP Summicy stalislics for conlaminants in shelifish and fish 1981-1997 - Norway

Appendix D.
PROVISIGNAL LIMITS FOR CONTAMINANTS
IN BIOTA

NOTES

Provisional "high background” (NORMAL)
Provisional maximum concentration to marine foods (FOOD)
Provisional risk level based on excessive diet of marine food (RISKY)

The table has not been condensed. It lists all JAMP contaminants for each species/tissue used
in JAMP, The vast majority of contaminant/species/tissue have no limits.

Parameter codes are defined in Appendix C

NIVA repori no. 406559 47
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JAMP Summary siatislics for conlzminanis in shellfish and fish 1981-1957 - Nooway

JMG - data base: Literature references to limits for contaminanis in biota

and sediment.

Version: 6 (since 25.November 1993)

Date: 23, Beptember 1997, (prior revizion: | 1. December 1995)
File: Epxymg\ lim\RFOT0923.A5C

Author: N.W.Green / Norwegian Institute for Water Research, Oslo Norway
Codes or subcodes followed by # indicate changes/'comments made by NIVA for this report.

Code Sub-code (if relevant) and Deseription.
Brackets ( [] ) indicate unofficial translation.

a Knutzen, I, Skei, J, 1990, Kvalitetskriterier for miljogifter i vann , sedimenter og organismer ,
sami forelopige forslag til klassifikasjon av miljekvalitet. (Quality criteria for micropollutants in
waler, sediments and organisms and preliminary proposals for classification of environmental
qualtity), Norwegian Institute for Water Research Project 0-862602. Report no. 2540. ISBN B2-
577-1855-6. 139 pp.

nn In regards to Pb, values often higher probably due to poorer data because of analytical
difficulties.

ab In regards to Zn in cod, in some cases higher (up to @ mg/'kg in fillet and 36 mg'kg in
liver),

ac {code not used)

ad#  In regards for copper the upper limit for the Norwegian State Pollution Control
Authority’s Class | ("good™) environmental.quality status is 10 ppm dry weight, (Knutzen
et al., 1993). Limit deemed less uncertain (Knutzen and Green, 1995 in prep).

ac PAH, lowered since Knutzen and Skei (1990).
af Very few data
g In regards 1o Zn in flounder, in a few cases up to about 20mg/kg

ah In regards to Cd, Hg and Pb in mussel, lowered in relation to Knutzen (1983) because of
data from Julshamn (1981, 1982), Gault et al. (1983) and Olafsson (1986). The upper
limits for these for the Norwegian State Pollution Control Authority's Class [ {"good™)
environmental quality status are 2, 0.2 and 3 ppm dry weight, respectively (Molveer e al,
1997).

ai In some cases higher. The upper limit for zine for the Norwegian State Pollution Control
Authority's Class I ("good™) environmental quality status is 200 ppm dry weight, (Knulzen
et al,, 1993},

h# Knutzen, I., Green, N'W., 1995, Bakgrunnsnivier av en del miljogifter i fisk, bliskjell og reker.
Data fra utvalgte norske provesteder innen den felles overviiking under Oslo-/Paris-kommisjonene
1990-1993. [Background levels of some micropollutanis in fish, the blue mussel and shrimps.
Data from selected Norwegian sampling sites within the joint monitoring of the Oslo-Parnis
Commissions 1990-1993). Norwegian State Pollution Control Authority, Monitoring report no.
594/94 TA no. 1173/1994. NIVA project O-80106/E-91412, (report number 3302, 105 pp).. ISBN
number 82-577-2678-8.

Total "PCB" calculated as 2x CB_ET for blue mussel and cod and 1.dx CB_ET7 for flathsh.
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JAMP Contaminants in shelfish and fish 1983-1997 - Norway

For comparison the upper limit for the Norwegian State Pollution Control Authoritys Class
("good") environmental quality status (Molveer ef al., 1997) are:

SFT JAMNP umits’ blue cod eod flounder
parametre  equivalent  basis mussel filet liver filet
Hg Hg ppm d.w. 0.2 01 (wow.)

As Az ppm d.w. 1

Cd Cd ppm dow. 2

Cr Cr ppm dw. 3

Cu Cu ppmdw. 10

Ni Ni ppm d.w. 5

Ph Pb ppm d.w, 3%

In Zn ppm dw. 200

TBT** TBT ppm d.w. 0.1

SPCB7** CB-%£7  ppbww. 4 5 500 5
[sum PCEB PCB ppb wow, 10 10 [ 00D 207
ZDDT DD _E4 ppb wow, 2 I* 200 o
EHCH HC_1I2 ppb wow, Jule 0.5+ 50 |*
HCB HCB ppb wow, 0.1* 0.2 20 0.2*
EPAH P-En ppbwow,  50*

EKPAH** PK-In ppbww. 1D

B{a)P BAP ppb wow, 1*

TEpcnEmM**TCDDN  ppp w.w. 0.2 0.1 15 0.1

*} value adjusted down {(except for HCH in mussels) compared 1o prévious system version (ie.,
Knutzen ef al., 1993)

**) new parametres o system

[] indicates parametre and valves from previous system version (ie., Knutzen ef al., 1993).

ba Calculated as 1.5-2.0 x 75% quartile (rounded upwards).

bl Derived from the upper limit for the Norwegian State Pellution Control Authority’s
Class ("good") environmental quality status (sce under b#)

be Calculated as 5 x wel weight value,

had Calculated as approximately 75% quartile.

be Caleulated as mean + approximately 2x standard deviation.
bf Calculated as approximately 0.2 x dry weight value.

bhgz Based on earlier system version, ie., Knutzen ef al., 1993,
bh  Approximately 25% of EPCB-7 (Knutzen & Green 1995).

For "Normal™ values: calculated as equal to limit for "sum" of HCH or DDT metabolite group. For
"Food” values: calculated as maximum limit for any compound within this group of contaminants.

Knutzen, J, 1987, Om "bakgrunnsniviier” av klorerte hydrokarboner og beslekiede forbindelser i
fisk. (On "background" levels of organochlorines in fish.). Norwegian Institute for Water
Research Project O-B5167, Report no, 2002, ISBN 82-577-1251-5. 172 pp.

MIVA repor no. 4085-04



JAMP Summary stalistics for contaminanis in shallfish and fish 1981-1997 - Norway

da (code nol used)

db#  Calculated as rounded maximum value in appendix table

¢ {code not used)

F kKnutzen, J., 1987, Bakgrunnsaivier av metaller i salivannshisk. (Background levels of metals in
marine fish). Norwegian Institute for Water Research Project 0-85167/0Q-388. Report no. 2051.
ISBN B2-577-1308-2. 66 pp.

g Girande, M., 1987. “Bakgrunnsnivéer” av metaller i ferskvannsfisk. [Background levels of metals
in freshwater fish]. Norwegian Institute for Water Research Project 0-85167. Report no. 1979,
ISBN 82-5377-1218-3. 34 pp.

ga#  Rounded maximum value in table, Hg concentrations increase with age and size.

h FAO, 1989. Fisheries Circular No.825 (FITU/CE25, November 1989). Food safety regulations
applied to fish by major importing countries.

ha Danish action limit for Cd and Hg.

hb Caleluated as sum of Dutch proposal for "Other fish species” for PCB congeners: CB-28,
=52, =101, =118, -138, -153 and -180; which is 0.62 ppm wet weight (see reference he). A
Dautch provisional standards from 1981 lists 1.0 ppm wet weight (cfl, "De Staatscourant”,
107, Miniteriéle beskikking, besluit 15.mei 1981, No.176983.Cited in Joint Monitoring
Group (of the Oslo-Paris Commission) annual meeting Brugge (19-22.1.88). Working
document JMG 15/3/9-E. Comparison of the resulis of the Joint Monitoring Programme
of fish products with the Dutch standards,

he Dutch proposal for "Other fish species” for PCB congeners: CB-28, -52, -101, -118, -138,
=153 and -180. The German proposal for "Marine fish, shellfish and products” is: 0.08,
0.08, 0.08, (none), 0.1, 0.1 and 0.08, respectively.

hd German proposal for Pb cited for "fish and fish products®. The Dutch proposal for mussels
is 2.0 ppm w.w, (cf., reference *17)

he German and Danish proposals for DDT. lialy proposes 0.01 ppm w.w. but it is not clear
from this FAO circular as to which compounds and tissue types are involved.

hF Dutch proposal for "Fish liver® for PCB congeners: CB-28, -52, -101, -118, -138, -153
and -180. The German proposal for "Cod liver and products” and on a fat weight basis is:
0.4, 0.4, 0.4, 0.4, 0.6, 0.6 and 0.4 ppm fw., respectively, which corresponds to 0.2, 0.2,
0.2,0.2,0.3,0.3 and 0.2 ppm w.w.. if liver has a 50% [l content.

hg#  Calculated as (rounded off) sum of German limits for the PCB congeners which is 1.6
ppm w.w. or the sum of CB-28, -52, -101, -138, -153 and -180 converted to wet weight
basis (cf., reference "hf"). The sum of the Dutch limits (9.5 ppm w.w.) exceeds the
Swedish proposal for "total® PCB (cF, reference "id™).

hh#  Calcolated as CB_ET (sum of German limits for the PCB congeners : CB-28, -52, -101, -
118, -138, -153 and -180, (cf., reference "hg").

hi German proposal is cited for "Marine fish, shellfish and products®™ for PCB congeners:
CB-28, =52, <101, =138, =153 and -180.
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JAMP Conlaminants in shallfish and fish 1953-1957 - Narway

hj# Calculated as 0.56 ppm w.w. or the sum of the German limits for the PCB congeners: CB-
28,-52, -101, -138, -153 and -180. The sum of the Dutch limits is 0.62 ppm w.w. (cf,
reference "hc").

hk#  Caleulated as CB_E7 (sum of Metherlands limits for the PCB congeners; CB-28, -52, -
101, =118, 138, =153 and -1 30 (i.e., 0.67 ppm w.w.). (see reference he).

PNUN, 1987. Bestimmelser om frimmande &mnen i livsmedel (kontaminanter). [Froposals on
contaminants in foods]. Rapport 1987:3-Nordisk Jimfirelse. Permanent nordic commitiee for
foad.

ia Finnish proposal for Cd for "fisklever” [fish liver].

ib Swedish proposal for PCB for "annan fiskvara" [other fish products]. A previous German
(FDR) proposal was | ppm w.w. applied for filel and shellfish (Luckas et al,, 1980).

Danish action limit for Cd for "fisk og +vrig fiskvara" [fish and remaining fish products].

id Swedish proposal. USA proposal is 2 PCB ppm w.w. for "fish and shellfish” but it is
uncertain as 1o whether this pertains specifically to fish liver (FAQ, 19859 PNUN (1987)
notes that the proposed Danish action limif is 3 ppm w.w. for cod liver but this is not cited
by FAQ (1989).

ie Dmish proposal for Hg for "annan fiskvara® [other fish products] which varies between 0.3
and 1.0 ppm w.w. dependant on species.

if Swedish proposal for Pb for "fisk og fskvara® [fish and fish produets].

Duich proposal cited by JMG, 1990 at the Jeint Monitoring Group (of the Oslo-Paris
Commission) annual meeting Lishon (23-26.1.90). Working document JMG 15 info 18-E.
Owverview of standards for contaminants infishery products. Document also presented in the ICES
report of the Working Group on Environmental Assessments and Monitoring Strategies
{(WGEAMS). (Dutch limit cited as this was originally a Dutch presentation at WGEAMS,
Furthermore, the references for the limits for the other countries was not presented.).

ja Drtch proposal. A Finnish proposal (PNUN, 1987, cf., refernce i) lists 0.1 ppm w.w. for
each somer of HCH. In both the Duich and Finnish cases the limits for fish liver are not
mentioned specifically.

jb Dutch proposal. Finnish and Swedish proposals list 0.2 ppm w.w. for HCB. In all cases
the limils for fish liver are nol mentioned specifically.

jo#t Calculated as Dutch proposal for sum of DDT, DDE and DDD.

EK-Livs, 1992, [Nordic proposal for tolerable levels of some metals in or on food, EK-Livs
contaminant group]. December 1992, {received from Norwegian Food Contrel Authority (SNT),
pers.com. 10.93).

(code not used)

Green, MW, 1987, Joint Monitoring Programme {IMP). National comments to the Norwegian
data for 1986. NIV A-project B0106, report 31.8.87, 40 pp.. (Also in documents MON 6/3/1-E and
MON 673/1 Corr.1-E of the sixth meeting of JIMG's Ad Hoc Working Group on Monitoring
(MON).)

MINA repart no. 408559



JAMP Summary stalislics for contaminants in shallfish and fish 1981-1987 - Morway

mia Concentration limits used in nsk assessment {Green, 1987) confirmed in PNUN, 1987,

n Knutzen, 1., Kirkerud, 1984, Bliskjell og neer belsektede arter (Ayeilus spp.) som indikatorer pd
klorerte hydrokarboner - bakgrunnsnivder i diffust belastede omrider. (Blue mussel and closely
related species (Mytflus spp.) as indicators for chlorinated hydrocarbens - background livels in
diffusely contaminated areas). Norwegian Institute for Water Research Project O-83091. Report
no. 1604, TSBN 82-577-0764-3. 32 pp.

na#  calculated as maximum for open coastal areas; variable and dubious values.

0 Knutzen, 1., 1992, Preliminary proposal for classification of manne environmeental quality
respecting micropollutants in water, sediments and selected organisms. Norwegian Institute for
Water Rescarch Project O-862602/0-89266, Report no. 2738, ISBN 82-577-2108-5. 22 pp.

P In regards io PAH (including dicyelic compounds) some recent resulls indicate that background
levels are much lower than the 10 ppb w.w. used for cod and flounder fllet (ef., Knutzen and Skei
1990) and the 100 ppb w.w. used for musse]l (Knutzen, 1992). The results indicate that
background diffusely contaminated areas probably does not exceed 10 and 50 ppb w.w, for fish
fillet and mussel, respectively (Varanasi et al., 1990; Nas et al., 1991; Holte et al., 1992;
Koniecany and Knutzen, 1992; unpublished NIV A-data from the Joint Monitoring Programme
(TMP) under the Oslo-Paris Commissions).

pa#  Ccalculated as PAH including dicyelic compounds.

pb  Inregards for PAH in mussel the upper limit for the Norwegian State Pollution Control
Authority's Class [ ("good") environmental quality status is 100 ppb wet weight, (Knutzen
et al,, 1993),

i Franklin, A., 199]. Monitoring and surveillince of non-radioactive contaminants in the aguatic
environment and activities regulating the disposal of wastes al sea, 19E8-89. Aquatic environment
monitoring report number 26. Ministry of Agriculture, Fisheries and Food, Directorate of
Fisheries Research, Lowestofi. 90pp..

qa#  higher values are permitted in foods which naturally contain higher concentrations.
Cited and Additional references:

Gault, M.F.5,, Tolland, E.L.C., Parker, 1.G., 1983. Spatial and temporal trénds in heavy metal
concentrations in mussels from Norhemn Ireland coastal waler. Mbar. Biol. 77:307-3164.

Halte, B.. Bahr, G., Gulliksen, B., Jacobsen, T., Knutzen, J., Nas, K., Oug, E., 1992,
Resipieniundersokelser | Tromseysundet og Sandnessundel, Tromsay kommune, 1991-190932,
Organismesamfunn pd blotbunn, hardbunn, i fjeere | miljogifter i bunnsedimenter og organismer
og bakteriologiske undersokelser. [Investigations in the Tromeysundet and

Sandnessundet, Tromsoy county, 1991-1992. Organism communitites in softbottom, hardbottom and
shallow waters, conlaminants in sediment and organisms and bacterial-studies.] Akvaplan and
Morwegian Institute for Water Research report 0-91247. 162 pp..

Juhlshamn, K., 1981. Studies on major and minor elements in molluscs in Western Norway. 1.
Geographical variations in contenis of 10 elements in Ovster {Osirea edulis) , common mussel
(Advriins edulis) and brown seaweed (Ascophyllum nodosum) from other oyster farms. Fisk Dir,
Skr. Serc. Emering 1 (15):161-182,

NIVA repee no, S085-00 B7



JAMP Contaminanis in shellfish and fish 1993-1997 - Norway

Juhlshamn, K., 1982. Undersokelse av kadmium og bly i bliskjell fra Sognefjorden. [Investigation of
cadmium and lead in blue musse] from the Sognefjorden] Fiskenidirektoratets Vitamininstitutt.
Report no. 1 1{1982):18-19. Knutzen, 1., 1983, Blaskjell som metallindikator. [Bive mussel as a
metal indicator] Norwegian Institute for Water Research Project 0-862602/0-89266. Report no.
2738, ISBN 82-577-2108-5. 22 pp..

Knutzen, 1., 1989, PAH i det akvatiske milje -opptak/utskillese, effekier og bakgrunns-nivier.[FAH in the
aguatic environment - uptake and release, effect and background levels.] Norwegian Institute for
Water Research Project O-87189/E-§8445, Report no. 2205, ISBN §2-577-1497-6. 107 pp..

KEnutzen, J. og Berglind, L, 1992a. Overviking av polysykliske aromatiske hydrokarboner (PAH) i o-
skiell fra +rdalsfiorden 1992, [Monitoring of polycyclic aromatic hydrocarbons in horse mussel
from +rdalsfjorden 1992.] Norwegian Institute for Water Rescarch Project 0-899504, Report no.
2B11. ISBM B2-577-2196-4. 14 pp..

Knutzen, I. og Berglind, L. 1992b. PAH i bléskejll fra omgivelsene av Elkem Fiskaa, Kristiansand, 199]-
1992, [PAH in blue mussel from the Elkem Fiskan, Kristiansand area, 1991-1992.] Morwegian
Institute for Water Rescarch Project 0-91149, Report no. 2823, ISBN 82-577-2224-3, 17 pp.

Knutzen, 1., Bygg, B., Thélin, L., 1993, Klassifisering av miljakvalitet i fjorder og kyvstfarvann.
Kortversjon. (Classification of environmental quality in fjords and coastal waters. Effect of
micropollutanis) Morwegian State Pollution Control Authority publication 93:03 (TA-913/1993).
20 pp.. ISBM §2-T655-103-3.

Konieczny, R., Knutzen, J., 1992, Overviking av PAH i muslinger, snegl og fisk fra Sundalsfjorden 1991-
1992, [Monitoring of PAH in mussels, snails and fish from Sundalsfjord 1991-1992,] Report
30492 in the Norwegian State Pollution Menitoning Programme Norwegian Institule for Water
Research Project O-91086. Report no. 2818, ISBN 82-577-22 14-6. 28 pp..

Luckas, B., Wetzel, H. og Rechlin, O., 1980. Zur Kontamination von Ostseefischen mit polychlorierien
Biphenylen, Die Nahrung 24:405-411.

Marthinsen, 1., Staveland, G., Skire, 1.U., Ugland, E.I., Haugen, A., 1991, Levels of environmental
pollutants in male and female flounder (Platichtys flesus L.) caught during the vear 1988 near or
in the waterway of Glomma, the largest River of Norway. [ Polychlorinated Biphenyls.
Arch.Environ, Contam. Toxicol, 20:353-360,

Molvaer, 1., Knutzen, )., Magnusson, 1., Ryge, B., Skei 1., Serensen, 1., 1997, Klassifisering av
miljekvalitet i fjorder og kystfarvann. Veiledning. Classification of environmenial quality in ffords
and coastal warers. A gufde. State Pollution Control Authority. TA no. TA-1467/1997. 36 pp.

Nues, K., Oug, E., Knutzen, I., Moy, F., 199]. Resipientundersokelse av Tromoysund. Bunnsedimenter,
organismer pd blot- og hardbunn, miljagifter i organismer. Norwegian Institute for Water
Research Project 0-89170. Report no. 25645, ISBN 82-577-1986-2. 104 pp.

Olafsson, 1., 1986 Trace metals in mussels (Mhiilies edielis) from Southwest leeland. Mar, Biol, 90:223-
229,

Varanasi, U., Chan, 5.-L., MacLeod et al., 1990. Survey of subsistence fish and shellfish for exposure to
oil spilled [rom Exxon Valdez. - First year : 1989 NOAA Technical Memorandum NMFS
FMNWC-191. Mational Oceanic and Atmosphenc Administration, Seatile.

83 MIVA report na, 2085-59



JAMP Summary staistics for contaminants in shelfish and fish 1961-1987 - Norway

Appendix E.
SHELLFISH 1981-1997
MEAN CONCENRATIONS

NOTES

This appendix presents mean concentrations of the contaminants found in shellfish. All data are on a
wet weight basis. Three units of measure are used: ppm (parts per million, mg'kg), ppb (parts per
billion, ug/kg) and ppp (parts per trillion, ng'kg). The numeric values shown have been printed with
a fixed number of digits and do not necessarily indicate analytical precision. Refer also to the
comments preceding the table.

The data is sorted in the order of:
Species Alphabetically by ICES code; Latin, English and Norwegian name follow.
Tissue Softbody, tail muscle
Sample area Geographically beginning with those stations near the Swedish border and
continuing around the coast to the Russian border (cf., maps, Appendix A).
The sample area code refers to the official JAMP designation and for some
areas this may be undefined (J99).
Note that the results from bulked samples and individuals are treated separately.
The abbreviations for analytical laboratory and variable name are explained in Appendix C. Analysis

codes have been described Green {1993b). An overview of variables, detection limits and datz count
are given in recent JAMP annual reporis {cf., Green er al 1999.).

NIVA report no. 085-89 ga
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REPORT INFORMATION : ®" S H EL L F I &8 H ®.

Table-File-Nams : I:\TBX\JMG\BIO\TAB-35HL.WET
ILIM\NI970923 . 50L
"WET.weight™.

Limit-CheckFile
HWeight basis
Table SORT-Mode

1. SPECIES.
2. TIBSUH.
3. LOCALITY-index. (Predefined segquence)

LU LI

HOTES :

+ HB I The nuseric values shewn Rove been printed with o FIXED
number of digits, and do not necessarily indicate analytical
precisian.

& If & numeric value §i& sugpect, the wvalue s ignored in parameter
stotiscics. {Unloss all observations are suspeEt).
1¥ walue can not be converted to bagils far this table, the value
is printed in the orginal basis but not included in any parameter
statiatics wvhless all values are in orginal basis.

= For WE® variables (e.g. C8_ZXF, DD_En} , all the Yev-yalues
(leas than the detection limits) are counted only once.
if two or more different "<"-volues are present, the maximum
of the least guestionable (suspect) ®«<®-value s used.
any missing "E"-elements are ignored.

# [f replicates are analyzed, the mean value of the replicates
is counted in paramcter stotistice.

« [f wvalue is prefixed ®<e<i  the number of =«<® values is greater
er oqual te 25% of computed observations.

Footnotes consist of & parks:

1: m letrer code fe.g 7 or afi)

The letter code may include one orf more choaracters Indicating
possible matching letters referenced before or after numbers.
Uhen more letters are given, the syntax "A:D" means any of
=A,B.C or D" while eyntax "afA® means any of "a" or A" is
referencing.

If capital letters are referenced from sxcesd-limits, this
means that at least one defined Limit-level (mormal, food or
risky} could not be checked due to basis conversion problems.
a8 gount (in paranthesis)

B HIF gp WwH

Wit refer to notes BEFORE numeric values.

vxt rafer to notes AFTER numeric values.

4: The footnote gaplanstfon.

+ The "Ho.Fo.BEf." column shows the statws defined fer WORMAL
FODD ond RISKY limits for contaminmants, respectively. Each
of these may be expressed in & wet (w), dry (d)} and Lipid (L)
basis indicated by three characters, respectively, below the
limit type. Each character moy be gqualified three ways :

Haw o i@t 18 defined.
mgm Limit is uncertan.
L Limit s mot defined.

b B
1 oan

+ Where Limits are given in more than one basis, then the displayed
value i% :blﬂlflﬂ first o Limit in ﬂilplﬂf!ﬂ basis {(Wet oF ﬂrr}.
If this is wundefined, then the value is compalired to the Limitg
on the athor basis [wet oF dryl.

I1f nefither is ﬂﬂfiﬂldr then the value is tﬂﬂpﬂirﬂd to the Limit
on o Lipid basis [assuming convercion of basis is possible).

U
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JAMP Summary slatistics for contaminants in shelifish and ksh 1981-1957 - Norway

Appendix F.
FISH 1981-1997
MEAN CONCENRATIONS

NOTES

This appendix presenis mean concentrations of the contaminants found in fish, All data are on a wet
weight basis. Two units of measure are used: ppm (parts per million, mg'kg), and ppb (parts per
billion, pgfkg). The numeric values shown have been printed with a fixed number of digits and do
not necessarily indicate analytical precision. Refer also to the comments preceding the table.

The data is sorted in the order of::
Species Alphabetically by ICES code; Latin, English and Norwegian name follow.
Tissue Liver, fillet
Sample area  Geographically beginning with those stations near the Swedish border and
continuing around the coast to the Russian border (ef., maps, Appendix A).
The sample area code refers to the official JAMP designation and for some
areas this may be undefined (1997,
MNote that the results from bulked samples and individuals are treated separately,
The abbreviations for analytical [aboratory and variable name are explained in Appendix C. Analysis

codes have been described Green (1993b). An overview of variables, detection limits and data count
are given in recent JAMP annual reports (cf., Green er af 1999.).

NIVA repor no. 4085-99 225



Table-File-Name : I:\TBEANITMGYBIOYTAB-2FSH.WET
Limit-CheckFile : JLIM\NIS70923. F5H
Weight basis : "WET.weight".
Table SORT-Mode : 1. EPECIES.
r 2. TISSTE.

: 3. LOCALITY-index. (Predefined segquence)

+ HB | The numeric values shown have been princted with a FIXED
number of digits, and do not necessarily indicate analytical
precision.

+ If A numeric wvalue is suspsct, the value i ignored in parameter
stacistica. {(Unless all obasrvations are suspect) .
If value can not be converted to basis for this cable, the valus
is printed in che orginal basis but not included in any parameter
atatistiecs unleas all walues are in orginal basis.

+ For "L® wvariables !e.?. CB L7, DD _IZn) , all Ehe "<"-values
{lese than the detection lImite)} are counted only once.
If two or more different "z"-values are present, the maximum
of the leastc guaatiunabl& {suspect} "<"-value is used.
Any missing "E*"-elements are ignored.

+ If replicates are analyzed, the mean value of the replicates
is counted in parameter stacistics.

+« If value im grafixud "2<", the number of "<" values is greater
or egual to 25% of computed ocbservations.

* EamEIuTgpu‘{IEEIHI are coded as follow:
[FI" = Individual, "B* = Bulked, and "H" = Homogenate).

+ Footnotes consist of 4 parts:
1: a letter code (e.g 7 or afi)

The letter cods mn{ include ocne or more characters indicating
possible macching letters referenced before or after numbers.
When more lebters are glven, the syntax "A:D" means any of
"h,B,C or D" while ayntax "a/A" means any of "a" or "A" is
referancing.

If capital letcers are referenced from exceed-limicas, this
means Ehat at least one defined limit-level (normal, food or
risky) could not be checked dues to basis conversion problems.
a count (inm paranthesia)

ﬂ m n ur '}-
n|®" yafar to notes BEFORE numeriec walues.
"a®" refer to notes AFTER numeric values.

4: The footnote explanation.

+ The "No.Fo.Ri." column shows the scacue defined for NORMAL
FOOD and RISKY limits for contaminants, respectiwvely. Each
of cthese may be expressed in a webt (w), dry {(d}) and lipid (1}
basis indicated by three characters, reafe:tivgly, below the
1imit type. Each charackter may be gualified tchree ways :

e Limie i8 defined.

ngm o Limic ie uncertan.

nom . Timic ims not defined.

et b

+ Where limite are given in more than one basis, then the displayed
value is compared first to limit in displayed basis (wet or dry).
If thie is undefined, then the value is compaired to the limit
on tche other basis [(wet or dryv).

If peicher is definegd, then the value is compaired to the limit
on a lipid basis {(assuming convercion of basis is possible).

A
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