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1. INTRODUCTION

The 2011-2012 surveys include the parameters hydrography-, bacteria-, nutrients-,
chlorophyll a-, environmental toxins and benthos samples were examined at stations Vag 8,
Basv, Knar S og Knar N (Figure 1.1) in accordance with TA 1890/2005. Littoral surveys with
grid analyses were conducted at four new stations Knar NL, Knar SL, Basv L og Vag 8L. In
addition semiquantitative analyses were made in the same area (Knar NLS, Knar SLS, Basv
LS og Vag 8LS). The background for this survey is that they will be part of an application to

not have to perform secondary treatment of sewage.

At present sewage treatment includes a 20 % reduction in SS and < 10 % BOF.

The plan is to establish one mutual primarytreatment sewage plant with an anticipated 16 000
pe in 2020, 22 000 pe in 2030 and 29 000 pe in 2050. Primarytreatment includes a 50 %
reduction in SS and 20 % BOF.

The location of the facility is not yet decided but it will most likely be between Knarrevik sgr

and Basvika.

The surveys are conducted in accordance with TA-1890/2005.

SAM-Marine, at the department Uni environment in the research company Uni Research is
accredited by Norsk akkreditering for sampling, taxonomic analyses of soft bottom fauna,
geological analyses of loss on ignition and particulate distribution of sediments, littoral
surveys and professional advice and interpretations under accreditation number TEST 157 and
follows standing Norwegian and international standards for fieldwork (NS 9420- NS 9435;
NS-EN ISO 5667; 16665; 17000; 17025 and 19493).
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2. MATERIALS AND METHODS

2.1 SAMPLING AREA
Figure 2.1 gives an overwiev of sampling stations at sea.

Figure 2.1 Map of area 8 with samplingstations. Mapsource: Olex.
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Sampling positions (Table 2.1) were registered by means of GPS on vessel or handheld GPS.

The positions were originally registered in WGS84, longtitude and latitude, and is presented
both as WGS84 and EUREF89, UTM 32V. The difference between WGS84 and EUREFS89 is

approximately 30 cm (Strand and @vstedal, 2003), which is deemed acceptable in relation to

the necessary degree of accuracy with regards to sampling at sea. Table 2.2 contains

information with regards to grab samples.

Table 2.1 Sampling stations with coordinates

Area Station Location N WGS84 @ @ EUREF89 N Dybde (m)
Area 8 Vag 8 Vagen 60°23,909'N  05°07,220'¢) 286298 6701642 97
Sea Knar N Knarrevik nord 60°22,597'N  05°10,025'@ 288378 6699444 134

Knar S Knarrevik sgr 60°22,192'N  05°10,094'@ 288744 6698748 82

Basv Basvik 60°23,759'N  05°08,969'@ 288038 6701136 172
Area 8 Knar NL Knarrevik nord 60°22,460'N  05°09,650'@ 288365 6699268
Littoral Knar NLS Knarrevik nord 60°22,523'N  05°09,578'@® 288305 6699389

Knar SL Knarrevik sgr 60°22,011'N  05°09,778'@® 288434 6698429

Knar SLS Knarrevik sgr 60°22,003'N  05°09,775'@ 288430 6698414

Vag 8L Vagen 60°23,848'N  05°06,978'( 286064 6701985

Vag 8 LS Vagen 60°23,842'N  05°06,976'0 286061 6701975

Basv L Basvik 60°23,411'N  05°08,970'@ 287844 6701067

Basv LS Basvik 60°23,403'N  05°08,992'@ 287863 6701051
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Table 2.2 Information with regards to grab stations. A 0,1 m?van Veen grab was used. Full grab contains 16,5 I.

* not authorized due to small amount of sample.

Station Place and pos. Depth Grab Sample  Other information
Date (EUREF89 UTM (m) number  volume (1)
32V)
St. Knar N Knarrevik N 134 1 8 Grab 1 to biology and geology, grab
27.04.2012 EU-@ 288378 2 7,5 2-5 to biology.
EU-N 6699444 3 7,5 Grab 6-8 to chemisty
4 4,6 Coarse sand, sand and rocks.
5 75
6 3,7
7 3,7
8 5,5
St. Knar S Knarrevik S 82 1 6 Grab 1 to biology and geology, grab
27.04.2012 EU-@ 288744 2 2,8* 2-5 to biology.
EU-N 6698748 3 6,5 Grab 6-8 to chemistry
4 55 Sand and gravel.
5 3,7
6 3,7
7 4,6
8 6,5
St. Vag 8 Végen 97 1 7,7 Grab 1 to biology and geology, grab
26.04.2012 EU-@ 286298 2 75 2-5 to biology.
EU-N 6701642 3 3,7 Grab 6-8 to chemistry.
4 6,5 Shellsand.
5 75
6 55
7 2,8*
8 10,8
St. Basv Basvika 172 1 8 Grab 1 to biology and geology, grab
26.04.2012 EU-@ 288038 2 4,6 2-5 to biology.
EU-N 6701136 3 7,5 Grab 6-8 to chemistry
4 6,5 Sand and gravel.
5 75
6 3,7
7 16,5
8 9,7
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2.2 NUTRIENTS
The salts nitrate (NOj3) and nitrite (NOy), total concentration of nitrogen (Tot N),

orthophosphate (often referred to as phosphate, PO} ), total concentration of phosphorous

(Tot P) and ammonia (NH;") were analyzed at the stations in area 8 (Fjell/Lillesotra). Results

are presented in pg/l.

Sampling was conducted at the surface and at 2, 5, 10, 20, 30, 50, 75 and 100 meters depth in
April, June, September and October. Additional sampling was conducted down to depths of
20 meters in June, august and September as well. Samples were taken with Niskin and Rutner
water samplers. The water was analyzes at Eurofins Environment Testing Norway AS
(akkrediteringsnummer TEST 003), and done in accordance with NS EN 1SO 13395 (total
nitrogen, nitrogen bound in nitrate/nitrite), SFA (total phosphorous) and NS EN ISO 15681 2.
ed/mod (phosphate).

The Norwegian Climate and Pollution Agency (KLIF) has given a classification system in
order to determine the condition of the water in relation to contents of the previous mentioned
salts, based on surface water determined as the upper ten meters of the water column. This
classification system is divided into summer- (June-August) and winter levels (December-
February) (Molver et al. 1997). Table 2.3 shows the classification limits of the various salts
and their respective conditions.

Some of the dataset from 2012 lies outside of the summer- and winter levels and one should

keep this in mind when evaluating the results in relation to conditions given by KLIF.
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Table 2.3. KLIFs classifications of conditions for nutritional salts and secchi depth in the surface layer as well
as oxygen in the bottom water with a salinity above 20 %o .1 is very good, V is very poor. (Molveer et al., 1997).

Classes
| 1 11 v \Y
Parameters Very good Good Less good Poor Very poor
Surface Total phosphor (ug P/1) <12 16-29 29-60
Summer Fosfate-phosphor(ug P/) | <4 7-16 16-50
(Jun.-Aug.) Total nitrogen (pg N/I) <250 330-500 500-800
Nitrate-nitrogen, (g N/I) <12 23-65 65-250
Ammonium (ug N/I) <19 50-200 200-325
Secchi depth (m) >7.5 6-4,5 45-25
Surface Total phosphor (ug P/1) <21 25-42 42-60
Winter Fosfate-phosphor (ug P/l) | <16 21-34 34-50
(Des.-Feb.) Total nitrogen (pg N/I) <295 380-560 560-800
Nitrat-nitrogen (ug N/I) <90 125-225 225-350
Ammonium (pg N/I) <33 75-155 155-325

2.3 CHLOROPHYLL-A AND SECCHI-DEPTH (TRANSPARENCY)

Chlorophyll a, was measured in situ with a fluorescence sensor on the CTD, data presented
are the 90 percentile data from the sampling period. Classification of conditions with regards
to chlorophyll a concentration is given in table 2.4.

Table 2.4. KLIFs classifications of conditions for chlorophyll a in relation to the reference value given from

Vanndirektivet. Classification is valid for the North Sea and the Norwegian (Direktoratsgruppa Vanndirektivet,
2009). I- very good, V- poor.

Chlorophyll a (ug/l) Classes
) | 1 11 v \Y/
North Sea/ Norwegain Sea
Very good Good Moderate Poor Very poor

Exposed <3,0 6-8 8-14

Moderately exposed <2,5 5-8 8-16

Secluded <25 5-8 8-16

Affected by fresh water <2,6 4-6 6-12

Secchi depth was measured, and is described as the depth from which one loses sight of the
secchi disc, seen from the surface. The secchi disc is a white circular disc with a diameter of

25 cm.

24 BACTERIA
The presence of coliform bacteria and enterococcus in water reflects the content of fecal

matter from warm-blooded animals and humans. These bacteria do not reproduce in seawater

but will after emission stay present in the water for a short period of time.
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It has been standard to use one species of coliform bacteria Escherichia coli (E. coli), as an
indicator of fresh faeces. The method used in this study also shows the total amount of all
coliform bacteria as well. The method for the detection of coliform bacteria is IDEXX-
Colilert, and the results are presented in MPN (most probable number) per 100 ml of water.
As the method requires the dilution of saltwater with a factor of 10, the least measurable

quantity will be 10 mpn.

The most common form of enterococcus is Enterococcus faecalis (E. faecalis). Enterococcus
will survive for a longer period in water than the coliform bacteria and will thus be able to

show emissions further back in time and at a longer distance from the point of emission.

The Norwegian Climate and pollution agency has given classifications for the presence of

coliform bacteria and Enterococcus. These are presented in Table 2.5.

Table 2.5. Environmental cliassification and suitability for bathing/recreation for thermotolerant coliform
bacteria (TKB) and Enterococcus in coastal waters (from Molvear et al., 1997).

Classes

| ] i v \
Parameter

Very good Good Less good Poor Very poor
TKB (per 100 ml) <10 10-100 100-300 300-1000

Classes for suitability (bathing and recreation)

1 2 3 4
Parameter

Suitable Quite suitable Less suitable Not suitable
TKB (per 100 ml) <100 <100 100-1000
Ent. (per 100 ml) <30 <30 30-300

2.5 MEASURMENTS OF OXYGEN
The concentration of oxygen in the water was measured both with an oxygen sensor attached

to the CTD as well as with Winkler’s method. The data from the sensor gives continuous data
from all depths whereas the Winkler method provides data from chosen depths. For the
classification of the water at the seabed the Winkler method is used. The Norwegian Climate
and pollution agency has given classifications for the oxygen concentration in water at the

seabed and these are presented in table 2.6.
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Table 2.6. KLIFs classification for concentration of oxygen in bottomwater at salinity above 20 %o (fra Molveer
etal., 1997).

Classes
| 1 i v \
Very good Good Moderate Poor Very poor
Bottom water  Oxygen (ml O,/1) >4,5 4,5-3,5 3,5-2,5 2,5-1,5
Oxygen saturation (%) >65 65-50 50-35 35-20

2.6 SEA BED SURVEYS

Seabed samples were obtained from the stations presented in tables presented in the results of
each area.

2.6.1 Sediment surveys

From each seabed station one sample was taken to decide the distribution of particles of
different size and to assess the amount of organic matter in the sample. To assess the particle
distribution, each sample was dissolved in water and sent through a 0,063 mm sieve. The
particles larger than 0,063 mm were dried and sent through a series of sieves to be grouped
into different sizes. Particles less than 0,063 mm were grouped in different sizes by pipette
analysis. The organic content, loss on ignition, is determined by the loss of weight of a sample
between drying (105 °C in approx. 20 hours) and burning (550 °C for 2 hours) (Norwegian
standard NS 4764-1980).

2.6.2 Benthos samples

Sampling was performed with a van Veen grab. The Grab is a quantitative tool, taking
samples of a fixed area of soft seabed; in this case the area is 0.1 m2. The depth at which the
grab will penetrate the sediment is determined by how coarse the sediment is and the weight
of the grab itself. To have a measurement as to how deep this penetration is the volume of
each sample is measured. It is preferred that a sample is taken to at least 5 cm in the sediment,
meaning the grab should contain at least 3 liters. The sediment is then washed trough two
sieves, the firs one has a hole diameter of 0,5 mm whereas the other one has a hole diameter
of 0,1 mm (Hovgaard, 1973). The samples consisting of the material left in the 0.1 mm sieve
is considered quantitative for animals larger than 1 mm. The samples are conserved in 4 %
neutralized formalin. The animals are sorted from the rests of the sediment in the laboratory

and conserved.
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The sampling is performed authorized in accordance with the standard NS-EN 16665:2005
(Directions for quantitative sampling and sample treatment of benthic fauna)

The complete list of species is given in appendix 12. The list comprises the entire material as
well as plankton which are caught by the grab on its way down. During the data processing
this is taken into account, so that the analyses only take into account species that live on top of
or buried in the sediment. Sampling and species determination is performed in accordance

with authorized methods (Authorization number Test 157)

Direktotatsgruppa Vanndirektivet has given guidelines to assess the environmental quality of
marine areas (Direktoratsgruppa Vanndirektivet, 2009 Veileder 01:2009 Klassifisering av

miljgtilstand i vann). These guidelines are given in table 2.7.

Table 2.7. Indexes for classification of benthos fauna. I- very good, V- very poor.(Direktoratsgruppa
Vanndirektivet, 2009).

Indicative Reference- Bkologiske tilstandsklasser basert pa observert verdi av indikativ parameter (nye
parameter value verdier, 2008)
Very good God Moderate Poor
NQI1 0,78 >0,72 0,63-0,72 0,49-0,63 0,31-0,49
NQI2 0,73 >0,65 0,54-0,65 0,38-0,54 0,20-0,38
H’ 44 >3,8 3,0-3,8 1,9-3,0 0,9-1,9

2.7 LITTORAL SURVEYS

2.7.1 Grid analysis

This method implies that the amount of all macroscopic plants and animals (>1mm) within
the grid is registered (NS-EN 1SO 19493:2007). The survey is conducted at low tide while
the grids are out of the water. Every grid is sectioned into 25 smaller squares which are
examined for amount of moveable organism or degree of coverage. If it is not possible to
determine a species in situ, the species is sampled to be determined by microscope in the
laboratory. Plants and animals that are directly attached to the substrate are measured as a

degree of coverage (% of the grid’s surface covered by that species). Mobile animals and
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larger animals attached to the substrate are measured as amount of individuals per grid. The
size of each grid is 0.5 x 0.5 m and the placements of these are marked with bolts attached to
the substrate. Photographs are taken of all grids.

This is a method which is quantitative and gives an exact number of the species present.

2.7.2 Semi quantitative littoral survey

A semi quantitative littoral survey measures the presence of all algae and animals larger than
1 mm within 8 meters of shoreline. (NS-EN ISO 19493:2007). In this report the presence of
algae and animals is divided into three scales 1: dispersed, 2 common, 3 dominating. The
stations were placed where suitable; meaning that one is able to have at least 8 meters of
shoreline and that it is not too steep to perform registration of species. Photos were taken of
the station and surrounding area, photo documentation is kept at SAM-Marin. The method

corresponds with the mulitmetric index in Vannforskriften.

2.7.3 Mathematical analysis

Computation of data for plants and animals was calculated as an average of each level.
Multivariate methods were used to give an indication of how the species composition is
distributed in-between levels and stations. We have used the recommendations of Field et al.

(1982) by using the Bray-Curtis index as a measurement of similarity.

2.8 ENVIRONMENTAL CHEMISTRY
Samples were taken by grab for analysis for TBT, PCB;, PAH;6 and metals. The analyses

were performed at Eurofins Norsk Miljganalyse AS (Authorization number: Test 003).
Analysis of lead (Pb), chromium (Cr), cadmium (Cd), copper (Cu), nickel (Ni) and zinc (Zn)
were performed in accordance with NS-EN 1SO 17294-2. Mercury (Hg) was analyzed in
accordance with NS 12846 dry matter in accordance with NS 4764. Analyses of
polychlorinated biphenyls (PCB7) were performed in accordance with NS-EN 12766-2 and
polyaromatic hydrocarbons (PAH;je) in accordance with NS 9815. Table 2.8 gives

classifications of environmental toxins in sediment.
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Table 2.8 Classification of environmental toxins included in this survey (Veileder for klassifisering av miljogifter

in vann and sediment (TA 2229/2007)). I- Background, V- very poor.

I II I v A%
Bakgrunn God Moderat Dirlig Svert darlig

Metaller
Arsen (ng As’kg) <20 20-52 52-76 76 - 580 >580
Bly (mg Pb/kg) <30 30-83 83 -100 100 - 720 =720
Kadmium (mg Cd/kg) <0.25 0.25-2.6 26-15 15 - 140 >140
Kobber (mg Cwkg) <35 35-51 51-55 55-220 =22
Krom (mg Cr/kg) <70 70 - 560 560 - 5900 | 5900 - 59000 =59000
Kvikkselv (mg Hg/kg) <0.15 0.15-0.63 0.63 - 0.86 0.86-1.6 >1.6
Nikkel (mg Ni‘kg) <30 30-46 46 - 120 120 - 840 >840
Sink (mg Znkg) <150 150 - 360 360 - 590 590 - 4500 =4500
PAH
Naftalen (ug/kg) <2 2-290 290 - 1000 1000 - 2000 =>2000
Acenaftylen (ng/kg) <1.6 1.6-33 33-85 85 -850 =850
Acenaften (ug/kg) <4.8 24-160 160 - 360 360 - 3600 >3600
Fluoren (nug/kg) <6.8 6.8 - 260 260 - 510 510- 5100 >5100
Fenantren (ug/kg) <6.8 6.8 - 500 500 - 1200 | 1200 - 2300 =2300
Antracen (ug/kg) <1.2 1.2-31 31-100 100 - 1000 >1000
Fluoranthen (ng/’kg) <8 8-170 170 - 1300 1300 - 2600 >2600
Pyren (ng/kg) <52 52-280 | 280-2800 | 2800 - 5600 >5600
Benzo[aJantracen (ug/kg) <3.6 3.6-60 60 - 90 90 - 900 =900
Chrysen (ng/'kg) <4.4 4.4-280 280 - 280 280 - 560 =560
Benzo[b]fluoranten (ng/kg) <46 46 - 240 240 - 490 490 - 4900 >4900
Benzo[k]fluoranten (ng/kg) <210 210 - 480 480 - 4800 >4800
Benzo(a)pyren (ugkg) <6 6-420 420 - 830 830 - 4200 =4200
Indeno[123cd]pyren (ng/ke) <20 20-47 47 -70 70 - 700 =700
Dibenzo[ah]antracen (ug/kg) <12 12-590 590 -1200 | 1200 - 12000 >12000
Benzo[ghiJperylen (ug/kg) <18 18-21 21-31 31-310 =310
PAHI16 " (ngkg) <300 300-2000 | 2000 - 6000 | 6000 - 20000 > 20000
Andre organiske
PCB7 % (ng/ke) <5 5-17 17-190 190 - 1900 >1900
PCDD/F (TEQ) (ug/kg) <0.01 0.01-0.03 0.03-0.10 0.10-0.50 =0.50
IDDT Y (ng/kg) <0.5 05-20 20 - 490 490 - 4900 >4900

Grenseverdier for TBT

TBT 7 (ug/kg) - effektbasert <1 <0.002 0.002-0.016 0.016-0.032 >0.032

TBT ™ (ug/kg) - forvalingsmessig <1 1-5 5-20 20-100 >100

2.9 CURRENT MEASURMENTS

The direction and speed of the current in the area was measured using a current meter of the
type NortekDoppler AQNr2, 400 kHz.
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Deviations from the sampling programme:

Deviation 1: The current at station Knar N was only measured during winter. The current was
at that time so strong that the Aqua Doppler was standing at a tilt in the water coloumn. As
the currents were that strong it was decided that no further measurements of the current at this

location were necessary.

Deviation 2: Oxygenmeasurements from CTD 7/6 and 13/6 are missing due to malfunctioning
oxygensensor on the CTD. The oxygensensor was replaced.These measurement were to be
taken down to 20 metres depth. Given the time of year, the location and previous
measurements of oxygen in the area, it is safe to assume that thre were good oxygen
conditions at the sampling periods. At the same dates ammonia content of the seawater was

not analysed due to an internal misunderstanding.

Deviation 3: Samples of sediment for analysis of environmental toxins was not taken at the

same time as the analyses for benthos. This will not effect the results.

Deviation 4: Due to an internal misunderstanding nutritional salts and bacteria was not
measured at station Knar S in april. The missing reults can however be obtained to some
degree from the adjacent stations as all those stations had close to similar results with regards

to oxygen , salts and bacteria.
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3. RESULTS

3.1 ENVIRONMENTAL CHEMISTRY
Table 3.1.1 and 3.1.2 shows the contents of metals and environmental toxins from stations

Vag 8, Basv, Knar S and Knar N. For complete analysis reports see Appendices 1 and 2.

Some fairly large standard deviations in-between grab samples were registered, which implies
a patchy distribution of metals/toxins in the sediment. All stations showed Background- to
Good levels with regards to all metals analyzed with the exception of TBT at station Basv,
Knar N and Knar S, Mercury at station Knar N and copper at station Knar N. All stations had
good conditions with regards to PCB with the exception of station Basv (moderate). Stations
Basv, Knar N and Knar S were moderately polluted by PAH while station Vag 8 had good
conditions.

Table 3.1.1: Metals in sediment. Numbers in table presented as average of three grabs with standard deviation
(SD)

Station Basv SD Knar N SD Knar S SD Vag 8 SD

Lead (Pb) (mg/kg TS) 16,00 5,51 3,00 24,33 6,35
Copper (Cu) (mg/kg TS) 23,67 7,77 1108,56 | 9,77 2,36 7,03 1,62
Chromium (Cr) (mg/kg TS) 20,00 5,57 8,53 2,17 4,80 1,05 7,93 1,72
Mercury (Hg) (mg/kg TS) - 0,09 1,35 2,21 0,07 0,02 0,06 0,02
Nickel (Ni) (mg/kg TS) 12,33 5,13 8,27 2,65 10,00 1,83 5,87 0,68
Zink (Zn) (mg/kg TS) 105,33 | 32,33 - 121,24 42,33 5,51 49,67 15,50
Tributyltinn (TBT) (ug/kg TS) 40,00 38,18 17,40 20,65 76,03 108,02 <1 <1

Cadmium (Cd) (mg/kg TS) 0,09 0,03 0,11 0,01 0,08 0,01 0,07 0,02
Total dry matter (%) 55,67 5,03 67,00 1,00 63,67 4,04 58,33 3,51

At station BasvL the biota (Fucus vesiculosus) showed moderate contents of lead, otherwise
condiditions were good with regards to metal content (Table 3.1.3). There is no specific
classification system for PCB, PAH, TBT in F. vesiculosus. Levels of PCB and TBT were
below the limit of detection. The values of PAH can be seen as quite low compared to

previous studies (Knutzen & Sortland 1982).
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Table 3.1.2: Toxins in sediment. Numbers in table presented as average of three grabs with standard deviation
(SD)

Station Basv SD Knar N SD Knar S SD Vag8 SD
Mean SD Mean SD Mean SD Mean SD

PCB 101 (ug/kg TS) 3,47 2,83 3,00 3,21 1,30 069 087 0,29
PCB 118 (ug/kg TS) 1,57 1,50 1,45 0,30 1,33 076 083 0,35
PCB 138 (ug/kg TS) 5,57 5,79 1,97 0,35 1,17 0,31 123 038
PCB 153 (ug/kg TS) 5,73 6,17 1,90 0,36 1,11 0,29 123 038
PCB 180 (ug/kg TS) 3,60 4,44 0,83 0,32 0,55 017 050 0,21
PCB 28 (ug/kg TS) 0,30 0,43 0,70 0,14 0,05 000 005 0,00
PCB 52 (ug/kg TS) 1,70 0,72 0,95 0,31 0,93 040 080 026
Sum 7 PCB (ug/kg TS) 2197 21,15 [0 413 [EEOM 261 BN 13
Acenaften (pg/kg TS) 50,30 27,70 48,00 6235 21,10 565 941 509
Acenaftylen (ug/kg TS) 1750 079 19,73 11,51 11,20 3,07 338 0,53
Antracen (ug/kg TS) 129,60 94,10 189,63 259,32 59,70 30,39 1457 846
Benzo(a)antracen (ug/kg TS) 498,00 316,02 42500 470,62 232,33 122,87 53,10 16,30
Benzo[a]pyren (ug/kg TS) 500,67 326,30 381,33 406,12 203,33 93,71 41,17 19,58
Benzo[b]fluoranten (ug/kg TS) 457,67 297,67 352,67 317,22 197,00 8029 50,13 18,39
Benzol[g,h,ilperylen (pg/kg TS) 390,67 234,87 294,00 181,93 170,33 42,10 69,47 23,62
Benzo[K]fluoranten (ug/kg TS) 207,47 128,29 16577 152,04 93,03 3633 2487 10,17
Dibenzo[a,h]antracen (ug/kg TS) 69,07 45,60 50,60 39,18 29,93 8,90 9,91 3,85
Fenantren (ug/kg TS) 445,67 290,70 212,50 174,66 277,00 90,35 4530 28,29
Fluoranten (pg/kg TS) 664,50 449,01 372,00 247,49 49633 231,65 82,67 38,83
Fluoren (ug/kg TS) 59,80 27,07 7330 8925 32,37 1263 10,29 4,89
Indeno[1,2,3-cd]pyren (ug/kg TS) 370,67 200,24 263,67 187,35 164,70 5865 62,00 22,40
Krysen (ug/kg TS) 405,00 263,57 35517 372,06 18833 8351 43,53 13,36
Naftalen (ug/kg TS) 4440 825 49,00 20,12 3790 9,69 19,63 9,42
Pyren (ug/kg TS) 39353 549,39 266,00 140,01 386,00 184,75 71,73 32,11
Sum PAH(16) EPA (pg/kg TS) 527333 346330 552667 6062,30 272500 1463,71 [JGHIISEN 244,04 |

Table 3.1.3: Metal levels as dry weight in Fucus vesiculosus . Numbers presented as average of three analyses

with standard deviation (SD) (*value below detection limit)

Parameter BasvL Knar NL Knar SL Vag 8L

Copper (Cu) (mg/kg) | 3,40 1,13 W68 0,83 = 3,74 0,25 | 2,76 0,29
Zink (Zn) (mg/kg) 129,29 39,33 142,51 9,36 13647 1818 7699 4,30
Lead (Pb) (mg/kg) 3,43 1,34 42" 034 072 007 070 0,06

Cadmium (Cd) (mg/kg) = 0,74 0,22 = 0,92 0,14 097 022 064 0,06
Mercury(Hg) (mg/kg) 0,028 0,001 0,037 0,004 <0,005* 0,000 <0,005* 0,000
Chromium (Cr) (mg/kg) ' <0,1* 0,00 ' <0,1* 0,00 <01* 0,00  <0,1* 0,00
Dry matter (%) 21,07 3,23 1850 0,61 2050 0,20 22,97 0,55
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3.2 NUTRIENTS
The content of nutrients in the upper meters at the stations Vag 8, Basv, Knar N and Knar S

are presented in figure 3.2.1 — 3.2.5. The level of phosphate was within the best conditions in
all samples from all stations during winter. In summer the measurements were very good

(TK1) at Vag 8 and Basv. Full dataset presented in Appendix 3.

The station Knar S was within class 1l for two of the summer measurements and Knar N were
in class 1l for one of the measurements. Otherwise all samples at Knar N and Knar S were in
class I. The winter measurements of phosphor were within class | at all stations, while the
summer measurements were within class | and Il. All winter measurements of Nitrate were
within class Il and 111, while the summer measurements were between class | and 111 for Knar
S, Basv and Knar N and between class | and 1l Vag 8. The measurements of total Nitrogen
and Ammonium were in class | in both summer and winter. In general the results of the

nutrient measurements are similar to the comparable measurements of 2012.

18 - 18

1 Vag 8 1 Knar$

o1 s u

20 g

gw gw

3.’8— &8

= =

E 6 E e

(-] o

w 4 [ .

2 - 2

0 - 0
ST TG N, S T N, VR P YR, M, VR, VR, VR WY T TN SN S S N TR, VR YR, VR, R W, VR, MR %
S R I I R A I S S R N I S A
I S R RN S SR I A S LI I R SR S S P PR P S S S
S TN AN N S RN TR MR RN RN G A R i R A R
P A0 07 O O D O A0 B D QWD 6 LSSV DR SR TSI SRS AR RS R

N e S L S e Vil L VS VUL M (R R R N L S Ve S S A M
18 18

16 Basv 16 Knar N

14 214

12 En

S10 2 10

£ 3

»E?Sf ‘n_._Sf

36 B 6

& H

- 4 w4

E

8 2 - 2 -

g

0 - 0 -
ST T T TS T, VRN, VR, VR, VR, VR, W, VRN, VR ¥ ST SRS SR MR, VR, VRN, VR, VR, VR, VR, VR ¥
I I I I N I S S D S D DY D D
BT AT DT AT DT R A AT DT AT DT A D IR O PN S S S SR S S S S
97 2V n AT Y A o 9 T eF 9 o 9V oV Al oV AV o o e T T Y o @
S S SRR SRS S RS R A S SRR R

R L VA L S " i VL A VAR M A R P L S A R G S-S M S

Figur 3.2.1: Concentration of phosphate at stations Vag 8, Basv, Knar N og Knar S in the period oct 2011 til oct
2012. Red line represents the the difference between TK | and TK 1l during winter (dec-feb) and summer (jun-

aug).
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3.3 CLOROPHYLL A AND SECCHI DEPTH (TRANSPARENCY)
Concentrations of microalgae in the water column is measured through chlorophyll a

measurements and presented in table 3.3.1. Measurements from April to September are
evaluated, as this period is within the growth season. Table 2.2 (section 2.2) presents

Vanndirektivets criteria for classification of conditions.

In the period April-September in 2012, the conditions were Very Good (class 1) at station Vag
8, Knar S and Knar N and Good (class Il) at station Basv. These stations were evaluated
through Vanndirektivets classes for stations affected by freshwater. A fluorescense meter
connected to the CTD gave an indication of the concentration of chlorophyll through the

water column. These data are presented in Appendix 3.

Table 3.3.1 Concentration presented as the 90 % percentile of chlorophyll a in pg/l from the upper 10 meters of
the water column. Data from CTD probe.
Chlorophyll a (F pg/l)

Vag 8 Basv Knar S Knar N
2,38 2,69 1,80 1,95

| — Very good Il - God 111 — Moderate IV — Poor V — Very poor

3.4 BACTERIA
The occurrence of thermo tolerant coliform bacteria in the water samples reflects the content

of feces from humans and other warm blooded animals. In area 8 bacteria samples were
obtained from three stations (Vag 8, Knar N and Basv) in 2011 and 4 stations (Vag 8, Knar N,
Knar S and Basv) in 2012.

Through the period of sampling low values were generally measured for all three types of
samples (Table 3.4.1). Except from the measurement in January of Enterococcus in Basvik
and the measurement in December of coliform bacteria at Vag 8, all values are below the
guiding limit and within the best conditions (“Very Good”). The concentration was highest in

December and January 2011, lower in summer and increasing into the autumn.
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Table 3.4.1: Content of bacteria in the surface layer. Numbers are average of two samples.

E. coli (mpn/100 ml) Coliform (mpn/100 ml) Enterococcus (cfu/100 ml)

Vag8 Basv KnarN KnarS |Vag8 Basv KnarN KnarS [Vag8 Basv KnarN Knar$S
25.11.2011 <10 25,5 25 15 52 63 4,5 12,5 5
19.12.2011 41 31 52 110 63 86 21 21 16
19.01.2011 36 31 30,5 46,5 81 47 17,5 44 20,5
23-27 April <10 <10 <10 <10 <10 <10 <1 <1 <1
05.06.2012 <10 <10 <10 <10 7,5 <10 <10 <10 <1 <1 <1 <1
13.06.2012 <10 <10 <10 <10 <10 <10 7,5 <10 <1 <1 1,25 3,25
19.06.2012 <10 <10 <10 <10 <10 <10 7,5 <10 <1 <1 1,5 <1
26.06.2012 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1 <1 <1
03.07.2012 <10 <10 <10 17,5 <10 <10 7,5 7,5 2,5 5,5 7 8,5
10.07.2012 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1 2 2
31.07.2012 <10 <10 20 <10 <10 <10 25 7,5 <1 <1 1,25 1,75
07.09.2013 40 <10 20 45 70 15 45 60 10,5 1 5 8
11.09.2012 12,5 <10 35 40 70 30 50 70 9 6 18,5 13
24.10.2012 <10 30 7,5 50 20 40 15 60 5 6,5 3,5 8,5

3.5 0XYGEN

The content of oxygen at the bottom were within the best class in all samples, except from

measurments in December 2011 (class I1) at Vg 8, Basv and Knar N (Figure 3.5.1).

However the results were close to the lower limit of class | and it should be considered that

wintertime is the period with the least amount of oxygen in the bottomwater.
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Figur 3.5.1: Concentration oxygen in bottom water at stations Vag 8, Basv, Knar N and Knar S in the period
oct 2011 to oct 2012.
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3.6 SEA BED SURVEYS

3.6.1 Sediment

The organic content (measured as loss on ignition), distribution of particles and content of
organic carbon is given in table 3.6.1 and 3.6.2. Station Basv and Knar S had relatively
similar distribution and particles with most sand and gravel. Station VVag 8 differed most with
a larger fraction of sand than that for the other stations. It was not possible to determine the
particle distribution for station Knar N as there was too little material for parts of the method,
which in turn can be interpreted as containing larger particles. The content of organic carbon
(TOC) was very poor at station Basv, less good for station VVag 8 and good for station Knar S.
It was not possible to calculate the normalized TOC for station Knar N as this analysis
requires a fraction of silt/clay which was not the case here. Still one can see that the content of
organic carbon still is high compared to the other stations. The method for the normalizing of
TOC, however, is not adapted to be used in the areas where the sampling has been done. The
loss on ignition will be a more accurate method for assessing the content of organic matter
and this is low for all stations, which can be expected when taken into account the current
conditions on the stations.

Table 3.6.1: Depth, organic content (% loi: loss on ignition) and particle distribution in sediment from Vg 8,
Basv, Knar S and Knar N.

Station Depth Organic content Clay Silt Clay+Silt Sand Gravel
(m) (% l.0.i.) (%) (%) (%) (%) (%)
Basv 172 5,63 6,17 6,85 13,02 46,68 40,31
Knar N 134 4,73
Knar S 82 6,19 3,86 3,71 7,56 41,27 51,17
Vag 8 97 4,33 4,42 4,35 8,76 71,51 19,73

Table 3.6.2: Content of total organic carbon and normalized TOC for Vag 8, Basv, Knar S and Knar N.

Station Total organic carbon g/kg Normalized TOC mg/g TK
Basv 32,67 48,3 \'
Knar N 30 - -
Knar S 23,33 40,0 1]
Vag 8 12,33 28,8 1]
26/117

Recipientsurvey 2012 P. nr: 806275



SAM-Marin

3.6.2 Benthos

At station Vag 8, at 97 m depth, 2188 specimens from 102 species were found. The Shannon-
Wiener diversity index value were 3,03 and the evenness was 0,56, placing the station in class
| (Good).The polychaete species Spiophanes wigley was present with most specimens (1268
specimens, 58 %), before the group Oligochaeta indet (123specimens, 6 %) and
Lumbrineridae indet (84 specimens, 4 %). The indexes describing biodiversity and sensitivity
(NQI1 and NQI2) give the station class | (Very Good) and 1l (Good).

At station Basv, at 172 m depth, 8744 specimens from 111 species were found. The most
numerous species here was the crustacean Verruca stroemi (7261 specimens, 83 %), followed
by the mollusk Modiolula phaseolina (227 specimens, 2,6 %) and the group Oligochaeta
indet (210 specimens, 2,4 %). The large number of one species, gave a Shannon-Wiener
diversity index of 1,57 and an evenness of 0,26, which placed the station in class IV (Bad). In
this case the classification with regards to H’ is erroneous since the dominating species (a
barnacle) is not associated with pollution. The indexes describing biodiversity and sensitivity
(NQI1 and NQI2) give the station classes | (Very good) and Il (Good).

At station Knar N, at 134 m depth in the middle part of Byfjorden, 1059 specimens from 112
species was found. This gave a Shannon-Wiener diversity index value of 4,9, and therefore
the best class (Very Good), and an evenness of 0,87. There were most specimens of
Aphelochaeta sp. (78 specimens, 7 %), Paraonis sp. (66 specimens, 6 %) was second most
abundant and Spiophanes wigleyi (60 specimens, 6 %) were third. The indexes describing
biodiversity and sensitivity (NQI1 and NQI2) give the station classes | (Very Good).

At station Knar S, at 82 m depth, 2507indivuduals and 115 species were found. The Shannon-
Wiener diversity index of the station was 3,93 (class I, Very Good) and the evenness was
0,58. Most individuals were of the species Modiolula phaseolina. (1202 specimens, 48 %),
followed by Verruca stroemi. (109 specimens, 4 %) and Chaetozone sp (84 specimens, 3 %).
The indexes describing biodiversity and sensitivity (NQI1 and NQI2) give the station classes |
(Very Good).
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Table 3.6.3: Overview of number of Species, number of specimens, evenness,sensitivity- and diversity index for
Vag 8, Basv, Knar N and Knar S.

Diversity Evenness

Station Sample Species  Specimens H' NQl1l NQI2 AMBI J H'-max
Vag 8 1 42 464 2,91 0,67 0,53 2,94 0,54 5,39
Vag 8 2 68 581 2,91 0,73 0,55 2,64 0,48 6,09
Vag 8 3 20 134 2,80 0,64 0,54 2,74 0,65 4,32
Vag 8 4 58 620 2,77 0,70 0,53 2,86 0,47 5,86
Vag 8 5 59 389 3,77 0,75 0,64 2,40 0,64 5,88
Sum 102 2188 3,19 0,48 6,67
Average 49 438 3,03 0,70 0,56 2,76 0,56 5,51
Basv 1 68 1898 1,55 0,76 0,72 2,45 0,25 6,09
Basv 2 38 1163 1,02 0,76 0,72 2,05 0,19 5,25
Basv 3 72 2426 1,40 0,81 0,78 1,76 0,23 6,17
Basv 4 71 2453 1,41 0,78 0,77 2,14 0,23 6,15
Basv 5 69 804 2,45 0,81 0,79 1,99 0,40 6,11
Sum 111 8744 1,55 0,23 6,79
Average 64 1749 1,57 0,86 0,61 0,34 0,26 5,95
Knar S 1 75 383 4,24 0,87 0,78 0,99 0,68 6,23
Knar S 2 52 250 4,19 0,83 0,77 1,37 0,73 5,70
Knar S 3 64 324 4,33 0,85 0,78 1,10 0,72 6,00
Knar S 4 74 648 3,79 0,86 0,74 0,91 0,61 6,21
Knar S 5 73 902 3,09 0,88 0,72 0,44 0,50 6,19
Sum 115 2507 3,98 0,58 6,85
Average 68 501 3,93 0,86 0,76 0,89 0,65 6,07
Knar N 1 37 112 4,86 0,76 0,76 2,09 0,93 5,21
Knar N 2 42 151 4,59 0,74 0,71 2,39 0,85 5,39
Knar N 3 50 239 5,05 0,78 0,78 1,98 0,89 5,64
Knar N 4 60 247 4,91 0,72 0,69 3,08 0,83 5,91
Knar N 5 70 310 5,20 0,78 0,77 2,24 0,85 6,13
Sum 112 1059 5,58 0,82 6,81
Average 52 212 4,92 0,76 0,74 2,37 0,87 5,66

| — Very good Il - Good Il — Moderate IV — Poor V — Very poor
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3.7 LITTORAL

3.7.1 Littoral surveys

In area 8 grid analyses were made at stations Knar NL (north of the Sotrabidge), Knar SL
(south of the Sotrabridge), Basv L (Smikkevika) and Vag 8L (north in Onglavika) (Figure
3.7.1). In addition semiquantitative analyses were performed at stations Knar NLS, Knar SLS,

Basv LS and Vag 8S in close proximity to the grid analysis stations. All stations are new and

examined in accordance with TA/1890.

o
b

5

Figure 3.7.1. Map scetch of area 8 with littoralsurvey sites indicated. Grid analysis stations (green square) and

stations for semi quantitative analyses (green triangle). Map source: Olex.

Figure 3.7.2 shows a good distribution of the different species of algae, along with many
species of animals at all stations. Most species were found at station VVag 8L. The litoral zone
at station Vag 8L was for the most part covered with ved Fucus vesiculosus and F. serratus,
with some bluegreen algaea and a lot of barnacles. The dense vegetation is both substrate and
provides cover for small mobile animals and smaller species of algae. Fewest species were
found north and south of the Sotrabridge (Knar SL and Knar NL), due to strong currents and

wave exposion. This is seen as a biologic community existing of blue mussels, barnacles and
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fewer large brown algae. At station Knar NL there was also found Ulva lactuca. At station
Basv L the litoral zone was covered with barnacles and blue mussels with some bluegreen
algae and minor amounts of green, red and brown algae, which is typical for a station affected

by strong currents.

W Bluegreen algae M Green algae M Brown algae
M Red algae B Animals registered incover B Animals registered in numbers

35

30

25

20

15
10

Number of species

5 4

0 -
Basv L-12 Knar NL-12 Knar SL-12 Vag 8-12

Figure 3.7.2: number of species divided into types of algae along with immobile and mobile animals registered
at the stations surveyed.

M Bluegreen algae ™ Green algae M Brown algae M Redalgae ™ Animals registered in cover
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Basv L-12 Knar NL-12 Knar SL-12 Vag 8-12

Figure 3.7.3: Total coverage, divided into red-, brown-, green algae, blue greenalgae and animals registered
aspercentage of coverage from the grids in 2012.

In the multivariate analyses the species present at a station and their distribution is compared.
The Analyses shows that stations Basv L-12 and Knar SL-12 are the most similar due to
diversity and the number of species present. Station Vag 8L-12 differs the most from the other
stations. This is most likely due to the dense algae coverage.

The semiquantitative surveys are presented in Appendix 9 and showed the same results as the
grid analyses, with dense algae coverage at station Vag 8L, a fair amount of algae north and

30/117
Recipientsurvey 2012 P. nr: 806275



SAM-Marin

south of the Sotrabridge, along with sea lettuce at the north side. At station Basv LS there was
found lots of Fucus vesiculosus, Ulva intestinalis and Laminaria digitata, which indicates a

local area with less current than that of the adjacent grid station.
40—

60—

% Likhet

80+

100-

VAag 8-12
Knar NL-12
Basv L-12
Knar SL-12

Figure 3.7.4. Community analysis where the species composition at the surveyed stations are compared.
Analysis based on Bray-Curtis index of 98 species. Algae and animals registered as % coverage are
angletransformed while animals registered in numbers are root transformed.

3.8 MEASUREMENTS OF CURRENTS
The current was occasionally strong at all stations. At Knar S the current was strong in the

northern direction, at Basv the current pointed towards south east, while at VVag 8 the current

went in a south western direction. Complementary data regarding the currents are available in
appendix 13.
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4. SUMMARY

In 2011- 2012 sampling was conducted at 4 stations north and south of Lillesotra in Fjell:
Vag 8, Basv, Knar N and Knar S, following TA-1890, version 3.

Measurements of nutrients in the water column indicated similar conditions at all stations,

with somewhat higher values of Nitrate/Nitrite during summer.

None of the stations investigated had chlorophyll values indicating eutrophication, hence all

were classified as | (Very Good) and 11 (Good).

With the exception of Enterococcus in Basvik in January and coliform bacteria at Vag 8 in
December, concentrations of bacteria were below the limit of water suitable for bathing and

recreation.

The content of oxygen in the bottom water were high and within the class I (Very Good) and

I (Good) at all stations measured.

Metals and TBT were detected in the sediment of all stations apart from Vag 8. These valuaes
are however not related to normal sewage and are most likely related to industry and marinas.
The sediment at Knar N had high values of copper. The sediment at Basv was Moderately
Polluted (class 111) with PCB, while the other stations were within class Il (Good). Vag 8
contained the least amount of PAH in the sediments (class Il, Good), while the other stations

were regarded as Moderatly Polluted, TK I11.

The conditions regarding normalized TOC were varying from Very Bad at Basv to Moderate
at Vag 8 and good at Knar S. The loss of ignition values however, which is better suited in
the area investigated, indicated a low content of organic material in the sediment at all

stations.

Analyses indicated a Very Good distribution of benthic fauna at Knar S and Knar N (class 1),
Good at Vag 8 (class I1), while results range from very good (class I) to poor (class IV) at
Basv.

Quantitative and semi-quantitative analyses of the littoral was conducted west and north on
Lillesotra. The station furthest north (Vag 8) was the most species rich and had the largest

cover of animals and plants. A lot of algae give cover for other algae and animals at this
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station. The least amount of species was found on north and south of Sotrabrua (bridge). This

was expected due to a stronger current in the area.
The strong currents in the area are most likely effective in diluting sewage emissions.

Knar S and Knar N are quite similar to Station 61, further south in Vatlestraumen and it is
expected that the recipient will tolerate a greater amount of discharge after primary treatment

in the future.
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APPENDIX 1: ANALYSIS OF ENVIRONMENTAL CHEMISTRY IN
SEDIMENT

\\nl.u‘ IIP?’
N N~/ “, (Bergen)
F.reg. 965 141 618 MVA

ila-\;fﬁjé Box 75
- Q NO-5841 Bergen

i Eurofins Environment Testing Norway AS

& fi H
> Eurotins A _
TR ARHRETERING .Fnafx +47 94 50 42 42
bergjen@eurofins.no
Uni Research AS AR-12-MX-002615-01
B, Seksion for anvendt miljeforskning (SAM) [N 10
Attn:Uni Milj EUNOBE-00004498
Prevemottak: 19.09.2012
Temperatur:
Analyseperiode:  19.09.2012-15.10.2012
Referanse: 806275 ref: 62/12

ANALYSERAPPORT

Teanforklaring:
* (Ikke omfattet av akkrediteringen) .
< :Mindre enn, > :Storre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersokte preven(e). Side 1 av 14
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AR-12-MX-002615-01

EUNOBE-00004498

Prevenr.: 441-2012-0919-096 Provetakingsdato: 03.09.2012
Pravetype: Sedimenter Pravetaker: Oppdragsgiver
Pregvemerking: Vag 8,97 m, hugg 1 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU  Metode: LOQ: Grenseverdi
b) Total terrstoff 58 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 56.9 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.045 mg/kg TS 40% NS ENISO 17294-2 0.01
b) Bly (Pb) 17 mglkg TS 20% NS EN ISO 11885 0.7
b) Kobber (Cu) 7.3 mgkg TS 40% NS ENISO 11885 2
b) Krom (Cr) 6.0 mgkg TS 20% NS ENISO 11885 0.3
b) Kvikksalv (Hg) 0.045 mg/kg TS 20% NS-EN ISO 12846 0.001
b) Nikkel (Ni) 5.1 mglkg TS 40% NSENISO 11885 1
b) Sink (Zn) 34 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) <1 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 305 pgkg TS NS 9815 0.1
Acenaftylen 3.92 pgkg TS NS 9815 0.1
Acenaften 12.3 pgkg TS NS 9815 01
Fluoren 12.0 pgkg TS NS 9815 0.1
Fenantren 57.9 pgkg TS NS 9815 0.1
Antracen 19.2 pg/kg TS NS 9815 0.1
Fluoranten 111 pgkg TS NS 9815 0.1
Pyren 979 pgkg TS NS 9815 0.1
Benzo(a)antracen 546 pgkg TS NS 9815 01
Krysen 441 pgkg TS NS 9815 0.1
Benzolb]fluoranten 55.7 pglkg TS NS 9815 01
Benzolk]fluoranten 280 pgkg TS NS 9815 01
Benzo[a]pyren 50.2 pgkg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 70.0 pgkg TS NS 9815 0.1
Dibenzola,hjantracen 1.0 pakg TS NS 9815 0.1
Benzolg,h,iJperylen 79.4 pgkg TS NS 9815 0.1
Sum PAH(16) EPA 738 pgkg TS NS 9815 0.2
PCB7
PCB 101 070 pgkgTS NS-EN 12766-2 0.1
PCB 118 1.20 pg/kg TS NS-EN 12766-2 0.1
PCB 138 1.50 pgkg TS NS-EN 12766-2 0.1
PCB 153 1.50 ugkg TS NS-EN 12766-2 01
PCB 180 0.71 pglkg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pgkg TS NS-EN 12766-2 0.1
PCB 52 070 ugkgTS NS-EN 12766-2 0.1
Sum 7 PCB 6.30 pg/kg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 13 mglgtv EN 13137 0.1

Tegnforklaring
# (Ikke omfattet av akkrediteringen)

< :Mindre enn, > :Starre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.

Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersokte preven(e). Side 2 av 14
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AR-12-MX-002615-01

EUNOBE-00004498

Provenr.: 441-2012-0919-097 Prevetakingsdato: 03.09.2012
Prevetype: Sedimenter Provetaker: Oppdragsgiver
Pravemerking: Vag 8, 97 m, hugg 2 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LOQ: Grenseverdi
b) Total terrstoff 62 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 62.8 % (v/v) EN 14346 0.1
b) Kadmium (Cd) 0.071 mg/kg TS 40% NS EN ISO 17294-2 0.01
b) Bly (Pb) 28 mglkg TS 20% NS ENISO 11885 0.7
b) Kobber (Cu) 53 mgkg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 8.5 mgkg TS 20% NSENISO 11885 0.3
b) Kvikkselv (Hg) 0.056 mg/kg TS 20% NS-ENISO 12846  0.001
b) Nikkel (Ni) 684 mg/kg TS 40% NS EN ISO 11885 1
b) Sink (Zn) 65 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) <1 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 13.9 ugkg TS NS 9815 0.1
Acenaftylen 286 pg/kg TS NS 9815 0.1
Acenaften 354 pgkg TS NS 9815 0.1
Fluoren 478 pgkg TS NS 9815 0.1
Fenantren 129 pg/kg TS NS 9815 0.1
Antracen 4.81 pgkg TS NS 9815 0.1
Fluoranten 384 ugkg TS NS 9815 0.1
Pyren 359 ug/kg TS NS 9815 0.1
Benzo(a)antracen 36.1 pgkg TS NS 9815 0.1
Krysen 299 pgkg TS NS 9815 01
Benzo[b]fluoranten 296 pgkgTS NS 9815 0.1
Benzo[k]fluoranten 13.5 pg/kg TS NS 9815 0.1
Benzo[a]pyren 18.7 ug/kg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 36.7 pgkg TS NS 9815 0.1
Dibenzo[a,h]antracen 563 pgkg TS NS 9815 0.1
Benzo[g.h,iperylen 425 pgkg TS NS 9815 0.1
Sum PAH(16) EPA 330 pgkg TS NS 9815 0.2
PCB7
PCB 101 0.70 pg/kg TS NS-EN 12766-2 0.1
PCB 118 0.50 pg/kg TS NS-EN 12766-2 0.1
PCB 138 0.80 pg/kg TS NS-EN 12766-2 0.1
PCB 153 0.80 pg/kg TS NS-EN 12766-2 0.1
PCB 180 0.30 pg/kg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pg/kg TS NS-EN 12766-2 01
PCB 52 0.60 pgkgTS NS-EN 12766-2 0.1
Sum 7 PCB 3.70 pglkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 11 mglgtv EN 13137 01

Teanforklaring:

* (Ikke omfattet av akkrediteringen)

< :Mindre enn, > :Starre enn, nd :lkke pavist, MPN :Most Probable Number, c¢fu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte preven(e).
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Prevenr.: 441-2012-0919-098 Prevetakingsdato: 03.09.2012
Provetype: Sedimenter Provetaker: Oppdragsgiver
Provemerking: Vag 8, 97 m, hugg 3 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU  Metode: LOQ: Grenseverdi
b) Total torrstoff 55 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 63.2 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.084 mg/kg TS 40% NS EN ISO 17294-2 0.01
b) Bly (Pb) 28 mglkg TS 20% NS ENISO 11885 07
b) Kobber (Cu) 8.5 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 9.3 mgkg TS 20% NS ENISO 11885 0.3
b) Kvikksalv (Hg) 0.088 mg/kg TS 20% NS-EN SO 12846 0.001
b) Nikkel (Ni) 6.1 mg/kg TS 40% NS ENISO 11885 1
b) Sink (Zn) 50 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) <1 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 145 pgkg TS NS 9815 0.1
Acenaftylen 3.37 pgkg TS NS 9815 0.1
Acenaften 124 uglkg TS NS 9815 0.1
Fluoren 14.1 pglkg TS NS 9815 0.1
Fenantren 651 pgkg TS NS 9815 0.1
Antracen 19.7 pglkg TS NS 9815 0.1
Fluoranten 98.6 pg/kg TS NS 9815 0.1
Pyren 814 pgkg TS NS 9815 0.1
Benzo(a)antracen 68.6 pgkgTS NS 9815 01
Krysen 56.6 pg/kg TS NS 9815 0.1
Benzo[b]fluoranten 65.1 pg/kg TS NS 9815 0.1
Benzo[k]fluoranten 331 pgkg TS NS 9815 01
Benzo[a]pyren 546 pgkg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 79.3 uglkg TS NS 9815 0.1
Dibenzo[a,h]antracen 13.1 pglkg TS NS 9815 0.1
Benzo[g,h,ilperylen 86.5 pg/kg TS NS 9815 0.1
Sum PAH(16) EPA 766 pgkg TS NS 9815 0.2
PCB7
PCB 101 1.20 pg/kg TS NS-EN 12766-2 0.1
PCB 118 0.80 pg/kg TS NS-EN 12766-2 0.1
PCB 138 1.40 pglkg TS NS-EN 12766-2 0.1
PCB 153 140 pg/kg TS NS-EN 12766-2 0.1
PCB 180 0.50 pgkg TS NS-EN 12766-2 01
PCB 28 <0.1 pglkg TS NS-EN 12766-2 0.1
PCB 52 1.10 pgkg TS NS-EN 12766-2 0.1
Sum 7 PCB 640 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 13 mgl/g tv EN 13137 0.1

Teanforklaring:
= (lkke omfattet av akkrediteringen)
< :Mindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte proven(e). Side 4 av 14
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Prevenr.: 441-2012-0919-099 Prevetakingsdato: 03.09.2012
Prevetype: Sedimenter Provetaker: Oppdragsgiver
Prevemerking: Basv, 172 m, hugg 1 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LOQ: Grenseverdi
b) Total tarrstoff 61 % 12% NS 4764 0.02
a)* Totalt torrstoff
Total terrstoff 60.6 % (v/v) EN 14346 0.1
b) Kadmium (Cd) 0.063 mg/kg TS 40% NS ENISO 17294-2 0.01
b) Bly (Pb) 39 mg/kg TS 20% NS EN ISO 11885 0.7
b) Kobber (Cu) 15 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 15 mglkg TS 20% NS EN ISO 11885 03
b) Kvikkselv (Hg) 0.209 mg/kg TS 20% NS-EN SO 12846 0.001
b) Nikkel (Ni) 8.0 mg/kg TS 40% NS EN ISO 11885 1
b) Sink (Zn) 76 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) 13 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 353 pgkg TS NS 9815 0.1
Acenaftylen 17.2 pgkg TS NS 9815 0.1
Acenaften 20.7 pgkg TS NS 9815 0.1
Fluoren 314 pgkg TS NS 9815 0.1
Fenantren 144 pg/kg TS NS 9815 01
Antracen 358 pgkg TS NS 9815 0.1
Fluoranten 347 pglkg TS NS 9815 0.1
Pyren 5.05 pgkg TS NS 9815 0.1
Benzo(a)antracen 180 pg/kg TS NS 9815 01
Krysen 145 pglkg TS NS 9815 01
Benzo[b]fluoranten 166 pg/kg TS NS 9815 0.1
Benzo[k]flucranten 69.4 pgkg TS NS 9815 0.1
Benzo[a]pyren 162 pg/kg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 151 pglkg TS NS 9815 01
Dibenzo[a,h]antracen 238 pgkg TS NS 9815 0.1
Benzo[g,h,i]perylen 145 pgkg TS NS 9815 01
Sum PAH(16) EPA 1680 pg/kg TS NS 9815 02
PCB7
PCB 101 1.10 pgkg TS NS-EN 12766-2 0.1
PCB 118 0.60 ugkg TS NS-EN 12766-2 0.1
PCB 138 150 ugkg TS NS-EN 12766-2 0.1
PCB 153 140 pgkg TS NS-EN 12766-2 01
PCB 180 0.60 pgkg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pgkg TS NS-EN 12766-2 0.1
PCB 52 0.90 pgkg TS NS-EN 12766-2 0.1
Sum 7 PCB 6.20 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 22 mg/gtv EN 13137 0.1

Teanforklaring:
* (ke omfattet av akkrediteringen)

< :Mindre enn, > :Storre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.

Rapporten ma ikke gjengis, unntatt i sin helhet, uten laborateriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersokte preven(e). Side 5 av 14
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Pravenr.: 441-2012-0919-100 Provetakingsdato: 03.09.2012
Pravetype: Sedimenter Provetaker: Oppdragsgiver
Prevemerking: Basv, 172 m, hugg 2 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LOQ: Grenseverdi
b) Total tarrstoff 51 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 56.8 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.12 mg/kg TS 20% NS ENISO 17294-2 0.01
b) Bly (Pb) 71 mg/kg TS 20% NS EN ISO 11885 07
b) Kobber (Cu) 30 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 26 mgkg TS 20% NSENISO 11885 0.3
b) Kvikkselv (Hg) 0.381 mg/kg TS 20% NS-ENISO 12846  0.001
b) Nikkel (Ni) 18 mg/kg TS 40% NS EN ISO 11885 1
b) Sink (Zn) 140 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) 67 ugkg TS 40% Intern metode 1
PAH 16
Naftalen 51.4 pgkg TS NS 9815 0.1
Acenaftylen 16.9 pgkg TS NS 9815 0.1
Acenaften 756 pgkg TS NS 9815 0.1
Fluoren 85.3 pgkg TS NS 9815 0.1
Fenantren 724 ngkg TS NS 9815 0.1
Antracen 224 ngkg TS NS 9815 0.1
Fluoranten 1580 pg/kg TS NS 9815 0.1
Pyren 1190 pgkg TS NS 9815 Q.1
Benzo(a)antracen 812 ugkg TS NS 9815 0.1
Krysen 672 pg/kg TS NS 9815 Q01
Benzo[b]fluoranten 761 pg/kg TS NS 9815 0.1
Benzo[k]fluoranten 323 pgkg TS NS 9815 0.1
Benzo[a]pyren 813 pgkg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 543 pgkg TS NS 9815 0.1
Dibenzo[a,hjantracen 115 pgkg TS NS 9815 0.1
Benzo[g,h,iJperylen 613 pgkg TS NS 9815 0.1
Sum PAH(16) EPA 8590 ngkg TS NS 9815 02
PCB7
PCB 101 270 pgkg TS NS-EN 12766-2 0.1
PCB 118 0.80 pg/kg TS NS-EN 12766-2 0.1
PCB 138 3.00 pgkg TS NS-EN 12766-2 0.1
PCB 153 3.00 pgkg TS NS-EN 12766-2 0.1
PCB 180 1.50 pgkg TS NS-EN 12766-2 0.1
PCB 28 0.80 pg/kg TS NS-EN 12766-2 0.1
PCB 52 1.80 pgkg TS NS-EN 12766-2 0.1
Sum 7 PCB 13.7 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 42 mglg tv EN 13137 0.1

Teanforklaring:
* (Kkke omfattet av akkrediteringen)

< :Mindre enn, > :Sterre enn, nd :Ikke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om méleusikkerhet fas ved henvendelse til laboratoriet.

Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte praven(e). Side 6 av 14
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Prevenr.: 441-2012-0919-101 Provetakingsdato: 03.09.2012
Pravetype Sedimenter Prevetaker: Oppdragsgiver
Prevemerking: Basv, 1772 m, hugg 3 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LOQ: Grenseverdi
b) Total terrstoff 55 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 57.5 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.084 mg/kg TS 40% NS ENISO 17294-2 0.01
b) Bly (Pb) 55 mglkg TS 20% NSENISO 11885 0.7
b) Kobber (Cu) 26 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 19 mglkg TS 20% NS ENISO 11885 0.3
b) Kvikkselv (Hg) 0.337 mg/kg TS 20% NS-ENISO 12846  0.001
b) Nikkel (Ni) 11 mgkg TS 40% NS ENISO 11885 1
b) Sink (Zn) 100 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) <1 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 46.5 pglkg TS NS 9815 0.1
Acenaftylen 184 pg/kg TS NS 9815 0.1
Acenaften 546 pgkg TS NS 9815 0.1
Fluoren 62.7 pgkgTS NS 9815 0.1
Fenantren 469 pg/kg TS NS 9815 0.1
Antracen 129 pg/kg TS NS 9815 0.1
Fluoranten 982 pg/kg TS NS 9815 0.1
Pyren 782 pg/kg TS NS 9815 0.1
Benzo(a)antracen 502 pgkg TS NS 9815 0.1
Krysen 398 ug/kg TS NS 9815 0.1
Benzo[b]fluoranten 446 pg/kg TS NS 9815 0.1
Benzolk]fluoranten 230 pgkg TS NS 9815 0.1
Benzo[a]pyren 527 pgkg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 418 pglkg TS NS 9815 0.1
Dibenzo[a,h]antracen 68.4 pgkg TS NS 9815 0.1
Benzo[g,h,ilperylen 414 pglkg TS NS 9815 0.1
Sum PAH(16) EPA 5550 pgkg TS NS 9815 0.2
PCB7
PCB 101 6.60 pgkg TS NS-EN 12766-2 0.1
PCB 118 330 ugkg TS NS-EN 12766-2 0.1
PCB 138 122 uglkg TS NS-EN 12766-2 0.1
PCB 153 128 pgkg TS NS-EN 12766-2 0.1
PCB 180 8.70 ugkg TS NS-EN 12766-2 0.1
PCB 28 <01 pgkg TS NS-EN 12766-2 0.1
PCB 52 2.30 ug/kg TS NS-EN 12766-2 0.1
Sum 7 PCB 46.0 pg/kg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 34 mg/gtv EN 13137 0.1

Teanforklaring:
* (Fkke omfattet av akkrediteringen)

< :Mindre enn, > :Starre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om méleusikkerhet fas ved henvendelse til laboratariet.

Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte praven(e). Side 7 av 14
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Pravenr.: 441-2012-0919-102 Provetakingsdato: 03.09.2012
Pravetype: Sedimenter Provetaker: Oppdragsgiver
Prevemerking: Knar S, 82 m, hugg 1 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU  Metode: LOQ: Grenseverdi
b) Total terrstoff 68 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total tarrstoff 61.5 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.089 mg/kg TS 20% NS EN ISO 17294-2  0.01
b) Bly (Pb) 27 mglkg TS 20% NSENISO 11885 07
b) Kobber (Cu) 7.3 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 3.7 mgkg TS 40% NS EN I1SO 11885 03
b) Kvikkselv (Hg) 0.047 mg/kg TS 20% NS-EN ISO 12846 0.001
b) Nikkel (Ni) 12 mglkg TS 40% NS EN I1SO 11885 1
b) Sink (Zn) 37 mglkg TS 40% NSENISO 11885 15
b) Tributyltinn (TBT) 200 pg/kg TS 40% Intern metode 1
PAH 16
Naftalen 29.5 pgkg TS NS 9815 0.1
Acenaftylen 8.95 pg/kg TS NS 9815 0.1
Acenaften 16.5 pglkg TS NS 9815 0.1
Fluoren 28.0 pgkgTS NS 9815 01
Fenantren 256 pugkg TS NS 9815 0.1
Antracen 46.9 ugkg TS NS 9815 0.1
Fluoranten 426 ug/kg TS NS 9815 0.1
Pyren 331 pgkg TS NS 9815 0.1
Benzo(a)antracen 178 pglkg TS NS 9815 0.1
Krysen 151 pg/kg TS NS 9815 0.1
Benzo[b]flucranten 184 pglkg TS NS 9815 0.1
Benzolk]fluoranten 89.5 pgkgTS NS 9815 0.1
Benzo[a]pyren 190 pg/kg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 195 ug/kg TS NS 9815 0.1
Dibenzo[a,h]antracen 289 ugkg TS NS 9815 0.1
Benzo[g,h,i]perylen 190 pgl/kg TS NS 9815 0.1
Sum PAH(16) EPA 2350 pg/kg TS NS 9815 02
PCB7
PCB 101 0.90 pg/kg TS NS-EN 12766-2 0.1
PCB 118 1.00 pg/kg TS NS-EN 12766-2 0.1
PCB 138 110 upgkg TS NS-EN 12766-2 0.1
PCB 153 090 pg/kg TS NS-EN 12766-2 0.1
PCB 180 0.50 pglkg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pgkg TS NS-EN 12766-2 0.1
PCB 52 0.70 ug/kg TS NS-EN 12766-2 0.1
Sum 7 PCB 510 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 14 mg/g tv EN 13137 0.1

Teanforklaring
* (fkke omfattet av akkrediteringen)
< :Mindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om méleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersakte preven(e). Side 8 av 14
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Prevenr.: 441-2012-0919-103 Provetakingsdato: 03.09.2012
Pravetype: Sedimenter Provetaker: Oppdragsgiver
Prevemerking: Knar S, 82 m, hugg 2 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU  Metode: LOQ: Grenseverdi
b) Total terrstoff 60 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 64.8 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.085 mg/kg TS 20% NS EN ISO 17294-2 0.01
b) Bly (Pb) 30 mgkg TS 20% NS ENISO 11885 0.7
b) Kobber (Cu) 12 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 58 mgkg TS 20% NS EN ISO 11885 0.3
b) Kvikkselv (Hg) 0.084 mg/kg TS 20% NS-EN ISO 12846 0.001
b) Nikkel (Ni) 8.4 mgkgTS 40% NS EN ISO 11885 1
b) Sink (Zn) 48 mg/kg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) 26 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 48.5 pgkg TS NS 9815 0.1
Acenaftylen 9.96 ugkg TS NS 9815 0.1
Acenaften 19.4 pg/kg TS NS 9815 0.1
Fluoren 225 ug/kg TS NS 9815 01
Fenantren 199 pg/kg TS NS 9815 0.1
Antracen 37.8 pg/kg TS NS 9815 0.1
Fluoranten 308 pgkg TS NS 9815 01
Pyren 235 upg/kg TS NS 9815 0.1
Benzo(a)antracen 146 pgkg TS NS 9815 01
Krysen 130 pgkg TS NS 9815 0.1
Benzo[b]fluoranten 124 pgkg TS NS 9815 0.1
Benzolk]fluoranten 586 pg/kg TS NS 9815 0.1
Benzo[a]pyren 117 pgkg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 97.1 uglkg TS NS 9815 0.1
Dibenzo[a,hjantracen 216 ugkg TS NS 9815 0.1
Benzo[g,h,i]perylen 122 pghkg TS NS 9815 0.1
Sum PAH(16) EPA 1690 pgkg TS NS 9815 0.2
PCB7
PCB 101 0.90 upgkg TS NS-EN 12766-2 0.1
PCB 118 0.80 pg/kg TS NS-EN 12766-2 01
PCB 138 0.90 pgkg TS NS-EN 12766-2 0.1
PCB 153 1.00 pg/kg TS NS-EN 12766-2 0.1
PCB 180 040 ugkg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pgkg TS NS-EN 12766-2 0.1
PCB 52 0.70 pglkg TS NS-EN 12766-2 0.1
Sum 7 PCB 470 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 36 mg/gtv EN 13137 0.1

Tegnforklaring:
* (Ikke omfattet av akkrediteringen)
< :Mindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte proven(e). Side 9 av 14
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Prevenr.: 441-2012-0919-104 Pravetakingsdato: 03.09.2012
Provetype: Sedimenter Provetaker: Oppdragsgiver
Prevemerking: Knar S, 82 m, hugg 3 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LOQ: Grenseverdi
b) Total terrstoff 63 % 12% NS 4764 0.02
a)* Totalt torrstoff
Total tarrstoff 63.7 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.072 mglkg TS 40% NS EN ISO 17294-2 0.01
b) Bly (Pb) 33 mg/kg TS 20% NS EN ISO 11885 07
b) Kobber (Cu) 10 mg/kg TS 40% NS EN ISO 11885 2
b) Krom (Cr) 4.9 malkg TS 20% NS EN ISO 11885 03
b) Kvikksalv (Hg) 0.074 mglkg TS 20% NS-ENISO 12846  0.001
b) Nikkel (Ni) 9.6 mg/kg TS 40% NSENISO 11885 1
b) Sink (Zn) 42 mglkg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) 21 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 357 pgkg TS NS 9815 0.1
Acenaftylen 14.7 pgkg TS NS 9815 0.1
Acenaften 274 pgkg TS NS 9815 0.1
Fluoren 46.6 ugkgTS NS 9815 0.1
Fenantren 376 pgkg TS NS 9815 0.1
Antracen 944 pgkg TS NS 9815 0.1
Fluoranten 755 pgkg TS NS 9815 0.1
Pyren 592 ugkg TS NS 9815 0.1
Benzo(a)antracen 373 pgkg TS NS 9815 0.1
Krysen 284 pgkg TS NS 9815 0.1
Benzo[blfluoranten 283 pgkg TS NS 9815 0.1
Benzol[k]fluoranten 131 pgkg TS NS 9815 0.1
Benzo[a]pyren 303 pgkg TS NS 9815 0.1
Indenc[1,2,3-cd]pyren 202 pgkg TS NS 9815 0.1
Dibenzo[a,h]antracen 39.3 pgkg TS NS 9815 0.1
Benzo[g,h,i]perylen 199 pg/kg TS NS 9815 0.1
Sum PAH(16) EPA 3760 ugkg TS NS 9815 02
PCB7
PCB 101 210 pgkgTS NS-EN 12766-2 0.1
PCB 118 220 pg/kg TS NS-EN 12766-2 0.1
PCB 138 1.50 pghkg TS NS-EN 12766-2 0.1
PCB 153 1.44 ugkgTS NS-EN 12766-2 0.1
PCB 180 074 pg/kg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pgkg TS NS-EN 12766-2 0.1
PCB 52 140 ughkgTS NS-EN 12766-2 01
Sum 7 PCB 940 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 20 mg/g tv EN 13137 0.1

Teanforklaring:
= (Ikke omfattet av akkrediteringen)
< :Mindre enn, > :Storre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse il laboratoriet.
Rapperten ma ikke gjengis, unntatt i sin helhet, uten laberatoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersokte proven(e). Side 10 av 14
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Pravenr.: 441-2012-0919-105 Provetakingsdato: 03.09.2012
Provetype: Sedimenter Pravetaker: Oppdragsgiver
Prevemerking: Knar N, 134 m, hugg 1 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU  Metode: LoQ: Grenseverdi
b) Total terrstoff 68 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 74 % (viv) EN 14346 0.1
b) Kadmium (Cd) 012 mg/kg TS 20% NS EN ISO 17294-2 0.01
b) Bly (Pb) 40 mg/kg TS 20% NSENISO 11885 0.7
b) Kobber (Cu) 190 mg/kg TS 20% NS EN ISO 11885 2
b) Krom (Cr) 7.7 mglkg TS 20% NS EN ISO 11885 0.3
b) Kvikkselv (Hg) 0.084 mglkg TS 20% NS-EN ISO 12846 0.001
b) Nikkel (Ni) 5.7 mgkg TS 40% NS EN ISO 11885 1
b) Sink (Zn) 290 mg/kg TS 20% NS ENISO 11885 15
b) Tributyltinn (TBT) <1 pakg TS 40% Intern metode 1
PAH 16
Naftalen 384 pgkg TS NS 9815 0.1
Acenaftylen 124 pghkg TS NS 9815 0.1
Acenaften 1.8 pgkg TS NS 9815 0.1
Fluoren 145 pgkg TS NS 9815 0.1
Fenantren 89.0 pgkg TS NS 9815 0.1
Antracen 345 pgkg TS NS 9815 0.1
Fluoranten 197 pg/kg TS NS 9815 0.1
Pyren 167 pg/kg TS NS 9815 0.1
Benzo(a)antracen 120 pg/kg TS NS 9815 0.1
Krysen 99.5 pgkg TS NS 9815 0.1
Benzo[b]flucranten 147 pgkg TS NS 9815 0.1
Benzolklfluoranten 68.9 pgkg TS NS 9815 0.1
Benzo[a]pyren 133 pg/kg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 156 pg/kg TS NS 9815 0.1
Dibenzo[a,h]antracen 26.3 pgkg TS NS 9815 0.1
Benzo[g,h,i]perylen 194 pg/kg TS NS 9815 0.1
Sum PAH(16) EPA 1510 pgkg TS NS 9815 0.2
PCB7
PCB 101 1.00 pgkg TS NS-EN 12766-2 0.1
PCB 118 1.30 pgkg TS NS-EN 12766-2 0.1
PCB 138 2.30 ugkgTS NS-EN 12766-2 0.1
PCB 153 230 pgkgTsS NS-EN 12766-2 0.1
PCB 180 1.20 pgkg TS NS-EN 12766-2 0.1
PCB 28 <0.1 pgkg TS NS-EN 12766-2 0.1
PCB 52 070 pgkg TS NS-EN 12766-2 0.1
Sum 7 PCB 8.80 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 11 mg/g tv EN 13137 0.1

Teanforklaring:
* (Kkke omfattet av akkrediteringen)
< :Mindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, ¢fu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte preven(e) Side 11 av 14
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Provenr.: 441-2012-0919-106 Provetakingsdato: 03.09.2012
Provetype: Sedimenter Provetaker: Oppdragsgiver
Provemerking: Knar N, 134 m, hugg 2 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LoQ: Grenseverdi
b) Total terrstoff 67 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 76.9 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.11 mg/kg TS 20% NS ENISO 17294-2 0.01
b) Bly (Pb) 49 mgkg TS 20% NS EN ISO 11885 0.7
b) Kobber (Cu) 2100 mg/kg TS 20% NS EN ISO 11885 2
b) Krom (Cr) 6.9 mgkg TS 20% NS EN ISO 11885 03
b) Kvikkselv (Hg) 3.900 mg/kg TS 20% NS-ENISO 12846  0.001
b) Nikkel (Ni) 8.1 mglkg TS 40% NS EN ISO 11885 1
b) Sink (Zn) 380 mg/kg TS 20% NS EN ISO 11885 15
b) Tributyltinn (TBT) 32 pgkg TS 40% Intern metode 1
PAH 16
Naftalen 36.4 pgkg TS NS 9815 0.1
Acenaftylen 13.8 ug/kg TS NS 9815 0.1
Acenaften 122 pgkg TS NS 9815 0.1
Fluoren 294 ugkg TS NS 9815 0.1
Fenantren 336 ug/kg TS NS 9815 0.1
Antracen 454 uglkg TS NS 9815 0.1
Fluoranten 547 uglkg TS NS 9815 0.1
Pyren 365 ugkg TS NS 9815 0.1
Benzo(a)antracen 188 pg/kg TS NS 9815 0.1
Krysen 184 ug/kg TS NS 9815 0.1
Benzo|b]fluoranten 193 pg/kg TS NS 9815 0.1
Benzo[k]fluoranten 87.4 ugkg TS NS 9815 0.1
Benzo[a]pyren 161 pgkg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 155 ug/kg TS NS 9815 0.1
Dibenzo[a,h]antracen 29.7 uglkg TS NS 9815 0.1
Benzo[g,h,i]perylen 184 pg/kg TS NS 9815 0.1
Sum PAH(16) EPA 2570 pg/kg TS NS 9815 0.2
PCB7
PCB 101 1.30 pg/kg TS NS-EN 12766-2 0.1
PCB 118 1.25 ugkg TS NS-EN 12766-2 0.1
PCB 138 1.60 ug/kg TS NS-EN 12766-2 0.1
PCB 153 1.60 pg/kg TS NS-EN 12766-2 0.1
PCB 180 0.60 ugkg TS NS-EN 12766-2 0.1
PCB 28 0.60 ugkgTS NS-EN 12766-2 0.1
PCB 52 0.84 pgkg TS NS-EN 12766-2 0.1
Sum 7 PCB 7.80 pgkg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 27 mg/g tv EN 13137 0.1

Teanforklaring:
* (fkke omfattet av akkrediteringen)

< :Mindre enn, > :Storre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.

Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte proven(e). Side 12 av 14
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Pravenr.: 441-2012-0919-107 Provetakingsdato: 03.09.2012
Prevetype: Sedimenter Provetaker: Oppdragsgiver
Prevemerking: Knar N, 134 m, hugg 3 Analysestartdato: 19.09.2012
Analyse Resultat: Enhet: MU Metode: LOQ: Grenseverdi
b) Total terrstoff 66 % 12% NS 4764 0.02
a)* Totalt terrstoff
Total terrstoff 69.8 % (viv) EN 14346 0.1
b) Kadmium (Cd) 0.11 mg/kg TS 20% NS ENISO 17294-2 0.01
b) Bly (Pb) 50 mgkg TS 20% NS EN ISO 11885 0.7
b) Kobber (Cu) 170 mg/kg TS 20% NS EN ISO 11885 2
b) Krom (Cr) 11 mg/kg TS 20% NS EN ISO 11885 03
b) Kvikkselv (Hg) 0.065 mgkg TS 20% NS-EN ISO 12846 0.001
b) Nikkel (Ni) 11 mg/kg TS 40% NS EN ISO 11885 1
b) Sink (Zn) 140 mgkg TS 40% NS EN ISO 11885 15
b) Tributyltinn (TBT) 2.8 ug/kg TS 40% Intern metode 1
PAH 16
Naftalen 72.2 pgkg TS NS 9815 0.1
Acenatftylen 33.0 pgkg TS NS 9815 01
Acenaften 120 pg/kg TS NS 9815 0.1
Fluoren 176 pg/kg TS NS 9815 0.1
Fenantren 2350 pg/kg TS NS 9815 0.1
Antracen 489 pgkg TS NS 9815 0.1
Fluoranten 2500 pg/kg TS NS 9815 01
Pyren 2040 pgkg TS NS 9815 0.1
Benzo(a)antracen 967 pg/kg TS NS 9815 0.1
Krysen 782 upg/kg TS NS 9815 0.1
Benzo|b]fluoranten 718 ug/kg TS NS 9815 0.1
Benzolk]fluoranten 341 pg/kg TS NS 9815 0.1
Benzo[a]pyren 850 pg/kg TS NS 9815 0.1
Indeno[1,2,3-cd]pyren 480 pgkg TS NS 9815 0.1
Dibenzol[a,h]antracen 958 ugkg TS NS 9815 0.1
Benzo[g,h,i]perylen 504 pgkg TS NS 9815 0.1
Sum PAH(16) EPA 12500 pgkg TS NS 9815 02
PCB7
PCB 101 6.70 pgkg TS NS-EN 12766-2 0.1
PCB 118 1.80 pg/kg TS NS-EN 12766-2 0.1
PCB 138 2.00 pgkgTS NS-EN 12766-2 0.1
PCB 153 1.80 pg/kg TS NS-EN 12766-2 0.1
PCB 180 0.70 pgkg TS NS-EN 12766-2 0.1
PCB 28 0.80 pgkg TS NS-EN 12766-2 0.1
PCB 52 1.30 pg/kg TS NS-EN 12766-2 0.1
Sum 7 PCB 154 pg/kg TS NS-EN 12766-2 1
a) Totalt organisk karbon (TOC) 52 mg/gtv EN 13137 0.1

Teanforklaring:
* (Kkke omfattet av akkrediteringen)

< :Mindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, c¢fu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet

Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte preven(e)
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Utforende laboratorium/ Underleverander:

a)* Eurofins Umwelt Ost GmbH (Freiberg), OT Tuttendorf, Gewerbepark "Schwarze Kiefern", D-09633, Halsbriicke

a) DIN EN ISO/IEC 17025:2005 D-PL-14081-01-00, Eurofins Umwelt Ost GmbH (Freiberg), OT Tuttendorf, Gewerbepark "Schwarze Kiefern",
D-09633, Halsbriicke

b) NS/EN ISO/IEC 17025:2005 NA TEST 003, Eurofins Environment Testing Norway AS (Moss), Mallebakken 50, NO-1538, Moss
Bergen 15.10.2012

Avd.leder, Kundesenter

Teanforklaring:
* (Ikke omfattet av akkrediteringen)
< :Mindre enn, > :Sterre enn, nd :Ikke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersekte proven(e). Side 14 av 14
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APPENDIX 2: ENVIRONMENTAL CHEMISTRY IN FUCUS VESICULOSUS

Eurofins Environment Testing Norway
AS (Bergen)

F.reg. 965 141618 MVA

Box 75

%::E e u rOfi n S NO-5841 Bergen

TIf: +47 94 50 42 42

Fax:

Uni Research AS AR-13-MX-000077-01

HE. Slcjon for st mifrskring (SAM) M

pesapitanid EUNOBE-00005170

’ : Prevemottak: 23.11.2012

Temperatur:
Analyseperiode:  23.11.2012-10.01.2013
Referanse: 806275 / 80/12

Biotaprever

ANALYSERAPPORT

Teanforklaring:
* (Fkke omfattet av akkrediteringen
< :Nlindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse til laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratoriets skriftlige godkjennelse. Resultatene gjelder kun for de(n) undersokte proven(e). Side 1 av 25
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> CUrotins

Prevenr.: 441-2012-1126-042 Prevetakingsdato: 22.11.2012

Provetype: Tang Provetaker Oppdragsgiver

Prevemerking: Vag 8L, Hugg 1 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet: MU Metode: LOGQ: Grenseverd
k) Fettinnhold ND % Internal method
b} PCB ~6ICES
k) FCB28 =0.10 ngig Internal method 0.07
b} PCE 52 =0.10 ngig Internal method 0.07
b} PCB 101 =0.10 ngig Internal method 0.07
k) PCB 138 <0.10 nglg Intarnal mathad 0.07
b) PCB 153 <0.10 ng'g Internal method 0.07
k) PCB 180 <0.10 ng'g Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b)* Monobutyitinn (MBT) <0.823 pg'kg AIROC 129 1
b)* Monobutyltinn (MBT) - Sn <0.555 pg'kg AIROC 129
b)* Dibutyltinn (DBT) <0.823 pgikg AIROC 128 1
b)* Dibutyltinn-Sn (DBT-Sn} <0418 pgkg AIROC 129
by* Tributyltinn (TBT) <0.823 pg'hg AIROC 129 1
by* Tributyltinn (TBT) - Sn <0.337 pg'kg AIROC 129
by* Tetrabutyltinn (TetraBT) <0.823 pg'hg AIROC 129 1
b)* Tetrabutyltinn (TTBT} - Sn <0.281 pglkg AIROC 128
k)" Monooktyltinn (MOT) <0.823 pg'kg AIR OC 120 1
b)* Monocktylttinn (MOT) - Sn =0.421 pgkg AIROC 128
b)* Dicktyltinn (DOT) =0.823 pgkg AIROC 120 1
b)* Dicktyltinn-Sn (DOT-3n) = 0.283 pgkg AIR OC 128
b)* Trifenyltinn (TPRT) =0.823 pgkg AIROC 120 1
b)* Trifenyitinn (TPhT) - Sn =0.279 pglkg AIR OC 128
b)* Trisykloheksyltinn (TCHT) = 1.85 pg'kg AR OC 129 2
b)* Trisykloheksyltinn (TCHT) - Sn <0.531 pglkg AR OC 128
¢f* Chromium (ICP-MS, food)
c)* Krom (Cr} <0.1 mg'kg EMN IS0 17204-2-E28 01
c)* Kadmium (Cd) 0.15 mg'kg EM 15763:2009 0.01
b)* knusing/nedmaling av prewver
b)* homogenized quantity blank valus/imported Internal method
¢)* Kobber (Cu) 0.8 mg'kg EN IS0 11285, mod. 0.1
cj* Kvikksalv, Hg (ICP-M5)
c)* Kvikkselv (Hg) <0.005 mg'kg EM 15763:2009 0.005
cj* Lead(ICP-MS, food)
c}* Bly (Pb) 0.17 mg'kg EM 15763:2009 0.08
b} PAH (18]
k) Acenaften =047 ngig Internal method
b) Acenaftylen =0.242 nglg Internal method
k) Antracen 0.24 ngig Internal method
b} Benzia)antracen =0.22 ngig Internal method
b} Benzela]pyren =0.10 ngig Internal method
by Benzolb/fluoranten <0.26 nglg Internal methad
Tegnforkiaring;

* (ke omfattet av akkrediteringen )
< Mlindre enn, > :Steme enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU Uncertainty of Measurement, LOQ :Kvanififiseringsgrense

Opglysninger om maleusikkerhet fas ved henvendelse i laboratoriet. »
Rapportzn ma ikke gjengis. unntatt i sin helhet, uten laboratoriets skriffige godkjennelse. Resultatens gielder kun for defn) undersakie pravenie). Side 2 av 25
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k) Benzo[ghilperylen <012 nglg Internal meathod

b} Benzelk]fucranten <0.10 nglg Internal method

b} Dibenz{a.hjantracen <010 ng'g Internal method

b} Fenantren 484 nglg Internal method

b} Fluoranten 137 nglg Internal method

b} Fluoren <1.28 ng'g Internal method

b} Indenc{1.2,3-cd]pyren =010 nglg Internal method

b} Krysen =0.18 nglg Internal method

b} Mafialen <848 ng'g Internal method

b} Pyren =<1.88 nglg Internal method

b} Sum 18 EPA-PAH eksl LOG G.55 nglg Internal methad

b) Sum 16 EFPA-FAH inkl. LOQ 962 nglg Internal method

b) PCB ~6&ICES

b} Sum & DIN-PCB eksl. LOQ ND ng'g Internal method 0.4

b) Sum & DIN-PCE inkl. LOQ 062 ng'g Internal method 0.4

c} Prevepreparsrngloppslutting blank value/lmported 564 LFGB L
00.00-18/1

c)* Sink {Zn) 12 mglkg EM ISO 11885, mod. 0.5

a) Tomrstoff 228 % 564 LFGB L 06.00-3, 0.5
mod.

Merknader:

Feit er ikke utfert pga for liten prevemengde.

Tegrforidaring;

* (ke omfatiet av akkrediteringsn

< lindre enn, > :Steme enn, nd :kke pavist, MPN :Most Probable Mumber, ofu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet f3s ved henvendelse  laboratoriet,
Rapporten ma ikke gjengis. unntatt i sin helhet, uien laboratoniets skriffige godkjennelse. Resultatene gielder kun for de(n) undersakie preven(e). Side 3 av 25
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> CUroTINS

Prevenr.: 441-2012-1126-043 Provetakingsdato: 22.11.2012

Prevetype: Tang Prevetaker Oppdragsgiver

Prevemearking: Vag 8L, Hugg 2 Analysestartdato: 23.11.2012

Analyze Resultat Enhet MU Metode: LOQ: Grenseverdi
b} Fettinnhald HND % Internal meathod
b} PCB ~&ICES
by PCB28 <0.08 nglg Internal method 0.07
b} PCBS2 <0.08 nglg Internal method 0.07
by PCB 101 <0.08 ngig Internal method 0.07
by PCB 138 =0.08 ngig Internal method 0.07
by PCB 153 =0.00 nglg Internal method 0.07
by PCB 180 =0.08 ngig Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b)* Monobutyitinn (MBT) =0.820 pg'kg AIR OC 128 1
b)* Monobutyltinn (MBT) - Sn =0.621 pg'kg AIROC 129
b)* Dibutyltinn (DET) =0.820 pglkg AIROC 129 1
b)* Dibutyltinn-Sn (DBT-Sn) <0488 pg'kg AIROC 129
b)* Tributyltinn (TET) <0.920 pg'kg AIROC 129 1
b)* Tributyltinn (TBT) - Sn <0377 pg'kg AIROC 129
b)* Tetrabutyltinn (TetraBT) <0.920 pg'kg AIROC 129 1
b)* Tetrabutyltinn (TTBT) - Sn <0.215 pg'kg AIROC 129
b)* Meonocktyltinn (MOT) <0.820 pgikg AIROC 129 1
bj* Monocktyltinn (MOT) - Sn = 0471 pokg AIROC 129
bj* Dicktyltinn (DOT) =0.920 pg'kg AIROC 129 1
bj* Dicktyltinn-Sn (DOT-Sn) =0.317 pg'kg AIROC 129
bj* Trifenyltinn (TPhT) =0.920 pg'kg AIROC 129 1
k)* Trifenyltinn (TPhT) - Sn <0312 pokg AIROC 129
b)* Trisykloheksyltinn (TCHT) =1.84 pglkg AIROC 129 2
bj* Trisykloheksyltinn (TCHT) - Sn <0.584 pgikg AIROC 120
cj* Chromium {ICP-MS, food)
c)* Krom (Cr) =0.1 mg'kg EM IS0 17204-2-228 01
c)* Kadmium [Cd} 0.18 mglkg EM 15763:2009 0.01
b)* knusing/nedmaling av prever
bj* homogenized quantity blank valus/lmported Internal method
c)* Kobber (Cu) 0.6 mg'kg EM ISO 11885, mod. 0.1
cf* HKvikkselv, Hg (ICP-MS5)
c)* Kvikkselv (Hg) <0.005 mg'kg EM 15763:2009 0.005
cj* Lead{ICP-MS5, food)
c)* Bly (Pb) 0.15 mg'kg EM 15763:2009 0.05
b) PAH [16)
b} Acenafien =045 nglg Internal method
b} Acenafiylen =0.24 ngig Internal method
b) Antracen 0.24 ngig Internal method
b} Benziajantracen =0.22 nglg Internal method
b} Benzola]pyren =0.10 nglg Internal method
b} Benzolb/fiucranten <0.28 ng'g Internal mathod
Tegnforkiaring;

* (Hkke omfattet av akkrediteringen o
< Mlindre enn, > :Sterme enn, nd :kke pavist, MPN :Most Probable Number, cfu :Celeny Forming Units, MU ‘Uncertanty of Measurement, LOQ :Kvaniifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse H laboratoriet. .
Rapporten ma ikke gjengis. unntatt i sin helhet, vten laboratorists skrifffige godkjennelse. Resultatens gielder kun for defn) undersakie pravenie). Side 4 av 25
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k) Benzo[ghilperylen <0.12 nglg Internal mathod

b} Benzok[lucranten =0.10 nglg Internal method

b} Dibenz{a.hlantracen <0.10 nglg Internal mathod

k) Fenantren <434 nglg Internal method

b} Fluoranten <1.08 nglg Internal method

b} Fluoren <1.28 nglg Internal method

by  Imdenc[1.2,3-cd]pyren <0.10 nglg Internal method

b) Krysen =0.16 nglg Internal methad

by Mafialen < 8.37 nglg Internal method

by Pyren <1.86 nglg Internal method

b) Sum 18 EPA-PAH eksl LOQ 0.24 nglg Internal method

b} Sum 168 EPA-PAH inkl. LOQ 18.8 nglg Internal mathod

b) PCB~&ICES

b} Sum & DIN-PCB eksl. LOQ ND ng'g Internal method 0.4

by Sum & DIN-PCB inkl. LOQ 0.54 ng'g Internal methad 0.4

¢} Prevepreparerngloppsiutting blank value/lmported B4 LFGE L
00.00-18/1

c)* Sink (Zn) 17 mgikg EN IS0 11885, mod. 0.5

a) Tarrstoff 236 % 564 LFGB L06.00-3, 0.5
mod.

Merknader:

Fett erikke utfert pga for liten prevemengde.

Tegnforklaring
* (k= omfatiet v akkrediteringsn

< Mlindre enn. > :Starre enn, nd :lkke pavist, MPM :Most Probable Mumber. ofu :Coleny Forming Units, MU :Uncertainty of Measurement, LOQ Fvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriet.
Rapporten ma ikke gjengis, unntatt i sin helhet, uten laboratonets skriffige godkjennelse. Resultatene gpelder kun for de{n) undersekie preven(e).

Recipientsurvey 2012
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> CUroTInsS

Prewenr.: 441-2012-1126-044 Prevetakingsdato: 22112012

Prevetype: Tang Provetaker Oppdragsgiver

Prevemerking: ag BL. Hugg 3 Analysestartdato: 22.11.2012

Analyse Resultat Enhet MU Metode: LOQ: Grenseverd
b} Fettinnhald ND % Internal method
b) PCB ~&ICES
by PCE 23 < 0.08 ngig Internal method 0.07
by PCB 52 < 0.08 ngig Internal method 0.07
b} PCB 101 <0.08 ngig Internal method 0.07
by PCB 138 <0.08 nglg Internal mathod 0.07
by PCB 153 <0.08 nglg Internal methad 0.07
by PCB 180 <0D.08 ngig Internal methad 0.07
b) Tinnorganiske forbindelser (8)
b} Dibutyitinn (DBT) - ug'kg Internal method 1
b)* Tinnorganiske forbindelser (8)
b)* Monobutyltinn (MBT) <0827 pgkg AIROC 120 1
b)* Monobutyitinm (MBT) - Sn = 0.558 pgkg AR OC 120
b)* Dibutyltinn (DBT) = D0.827 pokg AIR OC 120 1
b)* Dibutyltinn-Sn (DBT-5n} = 0.422 pgkg AIR OC 120
b)* Tributyltinn (TBT) = D0.827 pokg AIR OC 120 1
by* Tributyltinn (TET) - Sn =0.230 pg'kg AIR OC 1289
b)* Tetrabutyltinn (TetraBT) =0.227 pg'kg AIROC 129 1
b)* Tetrabutyltinn (TTBT) - Sn =0.283 pgkg AIROC 120
b)* Menooktyltinn (MOT) <0.827 pg'kg AIROC 129 1
b)* Monooktylinn (MOT) - Sn <0423 pg'kg AIROC 129
b)* Dioktyltinn (DOT) <0.827 pg'kg AIROC 129 1
b)* Dioktyltinn-Sn (DOT-Sn) <0.285 pg'kg AIROC 129
b)* Trifenyltinn (TPAT) <0.827 pg'kg AIROC 129 1
b)* Trifenyltinn (TPAT) - Sn <0.281 pgikg AIROC 129
b)* Trisykloheksyltinn (TCHT} < 1.85 pgkg AR OC 129 2
b)* Trisykloheksyltinn (TCHT) - Sn =< 0.534 pgkg AR OC 129
cj* Chromium (ICP-MS, food)
c)* Krom (Cr) =0.1 mg'kg EM ISO 17204-2-228 01
c)* Kadmium (Cd) 0.13 mg'kg EM 15763:2009 0.01
b)* knusing/nedmaling av prever
bj* homogenized quantity blank value/lmported Internal method
c)* Kobber (Cu) 0.7 mgkg ENISC 11885, mod. 0.1
cf* HKvikkselv, Hg (ICP-MS5)
c)* Kvikkselv (Hg) <0.005 mg'kg EM 15763:2009 0.005
cj* Lead{ICP-MS, food)
c)* Bly (Pb) 0.18 mg'kg EM 15763:2009 0.05
b) PAH (18)
b} Acenafien <047 ngig Internal method
b} Acenafiylen <0.24 nglg Internal method
k) Antracen 0.22 ngig Internal method
k) Benzia)antracen <0.22 ngig Internal method
Tegnforikdaring,

* (ke omfattet av akkrediteringen
< Mlindre enn, = :Sterre enn, nd :|kke pavist, MPN :Most Probable Mumber, cfu :Coleny Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fis ved henvendelse  laboratoriet.
Rapporten ma ikke gjengss, unntatt i sin helhet, uten laboratoriets skrifiige godkjennelse. Resultatene gelder kun for defn) undersakie pravenie). Side 6 av 25
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b} Benzolalpyren =0.10 nglg Internal method

b} Benzo[b/ifiucranten <0.27 ng'g Internal mathod

b} Benzolghijperylen <0.12 ng'g Internal mathod

b} Benzolk]flucranten <0.10 ng'g Internal mathod

b} Dibenz{a hlantracen <0.10 ng'g Internal mathod

k) Fenantren 5.14 ngig Internal method

k) Fluoranten <1.11 ngig Internal method

b) Fluoren <1.30 ngig Internal method

b} Indenc]1.2,3-cd]pyren <0.10 nglg Internal method

b} Krysen <0.18 nglg Internal method

b) Maftalen <852 nglg Internal method

bj Pyren <1.88 nglg Internal method

b} Sum 16 EPA-PAH eksl LOQ 538 ngig Internal method

b}  Sum 18 ERPA-PAH inkl. LOGQ 18.8 ngig Internal method

b) PCB ~&ICES

b) Sum & DIN-PCB eksl. LOQ ND ngig Internal method 0.4

b) Sum & DIN-PCB inkl. LOQ 0.51 ngig Internal method 0.4

¢} Prevepreparerngloppslutting blank value/imported 564 LFGE L
o0.00-181

c)* Sink (Zn) 12 mg'kg ENIS0O 11285, mod. 0.5

a) Tomwstoff 227 % §64 LFGB LDG.0D-2, 0.5
mod.

Merknader:

Fett er ikke utfert pga for liten prevemengde.

Tegrforkdaring;

* (fkke omfatiet av akkrediteringsn

< findre enn, = :Storre enn, nd :Ikke pavist, MPM :Most Probable Mumber, ofu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ Kvantifiseringsgrense

Opplysninger om maleusikkerhet fis ved hervendelse  laboratoriat. B
Rapporten ma ikke gjengss. unntait i sin helhet, uten laboratoniets skriffige godkjennelse. Resultatene gielder kun for de{n) undersakie preven|e). Side T av 25
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Prewvenr.: 441-2012-1126-045 Prevetakingsdato: 22.11.2012

Provetype: Tang Provetaker Oppdragsgiver

Prevemerking: Knar NL, Hugg 1 Analysestartdato: 23.11.2012

Analysa Resultat- Enhet: MU Metode: LOGQ: Grenseverdi
b} Fettinnhold ND % Internal method
b} PCB ~EICES
by PCB28 <0.1 ngg Internal method 0.07
b} PCBS2 < 0.1 nglg Internal method 0.07
b} PCB 101 <0.1 nglg Internal method 0.07
by PCB 138 < 0.1 nglg Internal method 0.07
by PCB 153 <0.1 ngg Internal meathod 0.07
by PCB 180 <0.1 nglg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b)* Monobutylitinn (MBT} <0240 pg'kg AR OC 128 1
b)* Monobutyitinn (MBT) - Sn < 0.567 pg'kg AR OC 128
b)* Dibutyltinn (DBT) =< 0.840 pg'kg AR OC 128 1
b)* Dibutyltinn-Sn (DBT-Sn} <0428 pg'kg AR OC 128
bj* Tributyltinn (TBT) = 0.240 pg'kg AR OC 128 1
bj* Tributyltinn (TBT) - Sn =< 0.344 pg'kg AR OC 128
b)* Tetrabutyltinn (TetraBT) <0.240 pg'kg AR OC 128 1
b)* Tetrabutyltinn (TTBT) - Sn < 0.287 pg'kg AR OC 128
bj* Meonocktyltinn (MOT) =< 0.840 pg'kg AR OC 120 1
b)* Monocktyltinn (MOT) - Sn <0430 pg'kg AR OC 128
bj* Dioktyltinn (DOT) =0.240 pg'kg AIR OC 128 1
bj* Dicktyltinn-Zn (DOT-2n) =< 0.288 pg'kg AR OC 128
by Trifenyltinn (TPhT) <0.240 pg'kg AR OC 128 1
b)* Trifenyltinn (TPhT) - Sn <0.285 pg'kg AR OC 128
k)" Trisykloheksyltinn (TCHT) < 1.68 pg'kg AR OC 128 2
b)* Trisykloheksyltinn (TCHT) - Sn < 0.541 pg'kg AR OC 128
cj* Chromium (ICP-MS, food)
c)* Krom (Cr) =01 mg'kg EM IS0 17284-2-E28 0.1
c)* Kadmium (Cd} 0.19 mg'kg EM 15763:2009 0.01
b)* knusing/nedmaling av prever
bj* homogenized quantity blank value/imported Internal method
c)* Kobber (Cu) 1.2 mg'kg EM IS0 112885, mod. 0.1
cf* Kvikksalv, Hg (ICP-MS5)
c)* Kvikkselv (Hg) =0.005 mg'kg EM 15783:2009 0.005
cj* Lead{ICP-MS5, food)
c)* Bly (Pb) 0.33 mg'kg EM 15763:2008 0.05
b} PAH (18)
b} Aeenaften <047 ngg Internal method
b} Acenafylen =024 nglg Internal method
b} Antracen 0.13 nglg Intarnal mathod
k) Benz(alantracen <0.22 nglg Intermnal method
b} Benzola]pyren <0.10 ng'g Internal method
b} Benzolb/fivoranten <0.2T7 nglg Internal method
Tegnforkiarng;

* (ke omfatiet av akkrediteringen o
< Mlindre enn, > :Sterre enn, nd :lkke pavist, MPN :Most Probable Number, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse  laboratoriet. . B
Rapporten ma ikke gjengis, unntatt i sin helhet, wten laboratoniets skrififige godkjennelse. Resultatene giebder kun for defn) undersakts prevenie). Side & av 25
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b} Benzo[ghilperylen =0.12 nglg Internal method

b) Benzolk]flucrantzn <0.10 nglg Internal method

b) Dibenz{ahjantracen =010 ng'g Internal method

b) Fenantren <442 nglg Internal method

b) Fluoranten <1.11 nglg Internal method

b} Flugren <1.30 nglg Internal method

b}  Indenc{1.2,3-cd]pyren =010 ng'g Internal method

b} Krysen <016 nglg Internal method

b) Maftalen <852 nglg Internal method

b) Pyren = 1.880 ngg Internal method

b) Sum 18 EPA-PAH eksl LOG 0.13 nglg Internal method

b} Sum 18 EFA-PAH inkl. LOGQ 18.1 nglg Internal method

b) PCB~&ICES

b} Sum & DIN-PCE eksl. LOQ ND ng'g Internal method 0.4

b) Sum & DIN-PCB inkl. LOQ 058 nglg Internal mathod 0.4

c} Prevepreparsringloppsiutting blank value/lmported 5684 LFGB L
00.00-18/1

c)* Sink (Zn) 27 mg'kg EN IS0 11285, mod. 0.5

a) Tomrstoff 178 % &84 LFGB L 08.00-2, 0.5
meod.

Merknader:

Fatt erikke utfart pga for liten prevemengde.

Tegnforiarng;
* (fkke omfatiet av akkrediteringen

< #flindre enn, > :Stame enn, nd :lkke pavist, MPN :Most Probable Mumber, cfu :Colony Fomming Units, MU :Uincertainty of Measurement, L0Q *Kvantifiseringsgrense
Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriet.

Rapporten ma ikke gjengis. unntatt | sin helhet, uten laboratonists skriffige godkjennelse. Resultatene gisbder kun for de{n) undersakts praven(e).
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Prevenr.: 441-2012-1126-046 Prevetakingsdato: 22112012

Provetype: Tang Prevetaker Oppdragsgiver

Prevemerking: Knar ML, Hugg 2 Analysestartdato: 23112012

Analyse Resultat: Enhet: MU Metode: LOG: Grenseverd
b} Fettinnhold ND % Internal method
b) PCB ~ 6 ICES
by PCB 28 <0.08 nglg Internal method 0.07
by PCB 52 < 0.08 ng'g Internal method 0.07
b} PCB 101 <0.08 nglg Internal method 0.07
b) PCB 138 <0.08 nglg Internal method 0.07
b) PCB 153 < 0.08 ng'g Internal method 0.07
by PCB 180 <0.08 nglg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b)* Monobutyitinn (MBT) <0931 pg'kg AR OC 128 1
b)* Menobutyltinn (MBT) - Sn =0.620 ug'kg AIR OC 128
b)* Dibutyltinn (DBT) <0.931 pg'kg AIR OC 128 1
b)* Dibutyltinn-Sn (DBT-Sn) <0475 pglkg AR OC 120
bj* Tributyltinn (TBT) =0.931 pa'kg AIR OC 128 1
b)* Tributyltinn (TBT) - Sn <0.381 po'kg AR OC 120
b)* Tetrabutyltinn (TetraBT) =0.931 pa'kg AIR OC 128 1
b)* Tetrabutyltinn (TTBT) - Sn <0318 po'kg AR OC 120
b)* Monooktyltinn (MOT) <0831 pg'kg AIR OC 120 1
bj* Monocktyltinn (MOT) - Sn <0477 pg'kg AIR OC 129
bj* Dioktyltinn (DOT) <0931 pg'kg AIR OC 120 1
bj* Dicktyltinn-Zn (DOT-Sn) <0320 pglkg AR OC 128
by Trifenyltinn (TPhT) =0.931 pg'kg AIR OC 120 1
b)* Trifenyltinn (TPRT) - Sn <0.316 pg'kg AIROC 128
b)* Trisykloheksyltinn (TCHT) =1.86 pg'kg AR OC 128 2
bj* Trisykloheksyliinn (TCHT) - Sn <0600 pg'kg AIR OC 120
cf* Chromium (ICP-MS, food)
c)* Krom (Cr} <0.1 mgkg EN 130 172084-2-E20 0.1
¢} Kadmium (Cd} 0.17 mgikg EN 15763:2009 0.01
by knusing/nedmaling av prever
b)* homogenized quantity blank value/lmported Internal method
c)* Kobber (Cu) 1 mg'kg EM IS 11885, mod. 0.1
cf* HKvikksalv, Hg (ICP-MS5)
c)* Kvikkselv (Hg) 0.007 mg'kg EM 15763:2009 0.005
cf* Lead{ICP-MS, food)
c)* Bly (Fb) 0.25 mgikg EM 15763:2009 0.05
b} PAH (18)
b} Acenafien =0.5 ng'g Internal method
b} Acenafiylen <0.2 nglg Internal method
b} Antracen 0.2 ng'g Internal method
b} Benz{a)antracen <0.23 nglg Internal method
b} Benzo[a]pyren =0.10 nglg Internal method
b} Benze[b/fuscranten =0.27 nglg Internal method
Teanforkiaring;

* (Ikke omfatiet av akkrediteringen o
< Mlindre enn, > :Sterme enn, nd :lkke pavist, MPN :Most Probable Mumber, ofu :Colony Forming Units, MU ‘Uncertainty of Measurement, LOO Kvantifiseringsgrense

Opplysninger om maleusikkerhet fis ved henvendelse 6 laboratoriat. . -
Rapporten ma ikke gjengrs. unntatt i sin helhet, uten laboratonets skriffige godkjennelse. Resultatene gislder kun for de{n) undersakis preven(e). Side 10 av 25
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b} Benzo[ghijperylen <012 ng'g Internal method

b} Benzolklflucranten <0.10 ng'g Internal methad

b} Dibenz{a.hjantracen <0.10 ng'g Internal method

b} Fenantren 45 nglg Internal method

b} Fluoranten =<1.1 nglg Internal method

b) Fluoren <1.3 nglg Internal method

b}  Indenc[1.2,3-cd]pyren <010 nglg Internal method

b} Krysen =0.18 nglg Internal method

b} Mafalen <854 nglg Internal method

by Pyren =1.7 nglg Internal method

b} Sum 18 EPA-PAH eksl LOG 4.67 ng'g Internal method

b} Sum 168 EPA-PAH inkl. LOQ 18.2 nglg Internal method

b} PCB ~&ICES

b} Sum & DIN-PCB eksl. LOQ ND ng'g Internal method 0.4

b} Sum & DIN-PCE inkl. LOQ 052 nglg Internal method 0.4

c} Prevepreparsringloppslutting blank value/lmported 564 LFGB L
00.00-18f1

c)* Sink {Zn) 25 mglkg EM ISO 11885, mod. 0.5

a) Tomrstoff 188 % 584 LFGB L 06.00-3, 0.5
mod.

Merknader:

Fett erikke utfert pga for liten prevemangde.

Tepnforidaring;
* (ke omfattet v akkrediteringsn

< Wlindre enn, > “Stame enn, nd :kke pavist, MPN :Most Probable Mumber, ofu ‘Colony Forming Units, MU -Uneertainty of Measurement, LOQ Kvantifiseringsgrense

Opolysninger om maleusikkerhet f3s ved henvendelse  laboratoriet,
Rapporten ma ikke gjengis. unntatt i sin helhet, wien laboratonets ckriffige godkjennelse. Resultatene gielder kun for de{n) undersekis preven(e). Side 11 av 25

Recipientsurvey 2012

60/117

P. nr: 806275



SAM-Marin

AR-13-MX-000077-01

o f- EUNOBE-00005170
o CUKOTINS

Prevenr.: 441-2012-1126-047 Provetakingsdato: 2211202

Pravetype: Tang Provetaker: Oppdragsgiver

Prevemerking: Knar NL, Hugg 3 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet MU Metode: Lo Grenseverdi
by Fettinnhold ND % Intermnal method
b} PCB ~6&ICES
k) PCB 28 <0.08 ngig Internal methad 0.07
b} PCB 52 <0.08 ngig Internal method 0.07
b} PCB 101 <0.08 ngig Internal method 0.07
b) PCB 138 <0.08 ngig Internal method 0.07
by PCB 153 =0.08 nglg Internal method 0.07
by PCB 180 <0.08 ngig Internal method 0.07
b)* Tinnorganiske forbindelser (8)
B)* Monobutyltinn (MBT) <0.787 pg/kg AIROC 128 1
b)* Meonobutyltinn (MBT) - Sn =0.538 pg'kg AIR OC 128
b)* Dibutyltinn (DET) =0.797 pgikg AIROC 128 1
b)* Dibutyltinn-Sn (DBT-Sn) =0.406 po'kg AIROC 128
b)* Tributyltinn (TBT) =0.707 pglkg AIR OC 120 1
b)* Tributyltinn (TBT) - Sn <0.326 pgikg AIROC 128
b)* Tetrabutyltinn (TetraBT) < 0.7897 pg'kg AIROC 128 1
b)* Tetrabutyltinn (TTBT) - Sn =0.272 pgikg AIROC 128
B)* Monocktyltinn (MOT) =0.787 pg/kg AR OC 128 1
b)* Monocktyltinn (MOT) - Sn = 0408 pg'kg AIROC 129
k)" Dioktyltinn (DOT) =0.797 po'kg AIROC 128 1
k)" Dicktyltinn-Sn (DOT-Sn) <0.274 pgikg AIROC 128
by* Trifenyltinn (TPRT) <0.787 po'kg AR OC 128 1
b)* Trifenyltinn (TPRT) - Sn =0.270 pg'kg AIR OC 128
b)* Trisykloheksyltinn (TCHT) <1.58 pglkg AIROC 128 2
b)* Trisykloheksyltinn (TCHT) - Sn = 0.514 pgkg AIROC 128
cj* Chromium (ICP-MS, food)
c)* Krom (Cr) <0.1 mg'kg EM 130 17284-2-E28 0.1
c)* Kadmium (Cd)} 0.15 mg/kg EM 15783:2008 0.01
b} knusing/nedmaling av prever
b)* homogenized quantity blank valus/imported Internal method
c)* Kobber (Cu) 1 mg'kg EN 150 11885, mod. 0.1
c)* Kvikksalv, Hg (ICP-M5)
c)* Kvikkselv (Hg)} <0.005 mg'kg EN 15763:2008 0.005
cj* Lead{ICP-MS, food)
c)* Bly (Pb) 023 mg'kg EM 15763:2008 0.05
b} PAH (18}
b) Acenaften <047 ngig Internal method
b) Acenaftylen <0.24 ngig Internal method
b) Antracen 0.16 ngig Internal method
b} Benz(a)antracen =0.23 nglg Internal method
b} Benzo[a]pyren =0.10 nglg Internal method
b} Benze[b/fucranten =0.27 nglg Internal method
Tegnforkdanng;

* (ke omfatiet av akkrediteringen o
< Mlindre enn, = :Sterre enn, nd :lkke pavist, MPN :Most Probable Mumber, cfu :Colony Forming Units, MU ‘Uncertainty of Measurement, L0 :Kvantifiseringsgrense

Opplysninger cm maleusikkerhet fas ved henvendelse i laboratoriet. . .
Rapporten ma ikke gjengss. unntatt | sin helhet, uten |aboratonets skriffige godkiennelse. Resultatene gebder kun for de(n) undersakis prevenie). Side 12 av 25
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b} Benzo[ghijperylen <012 ng'g Internal method

b} Benzelk]fucranten <0.10 nglg Internal methad

b} Dibenz{a.hjantracen <0.10 ng'g Internal method

b) Fenantren =443 ng'g Internal method

b} Fluoranten <1.11 ng'g Internal method

b} Fluoren <1.30 nglg Internal method

b} Indemo]1.2,3-cd]pyren =010 ng'g Internal meathod

b} Krysen =0.18 nglg Internal method

b} Mafialen <854 nglg Internal method

b} Pyren =1.70 ng'g Internal method

b} Sum 18 EPA-PAH eksl LOG 0.18 ng'g Internal methad

b) Sum 16 EFPA-FAH inkl. LOQ 18.1 nglg Internal method

b) PCB ~6&ICES

b} Sum & DIN-PCB eksl. LOQ ND ng'g Internal method 0.4

b) Sum & DIN-PCE inkl. LOQ 0.53 ng'g Internal method 0.4

c} Prevepreparsrngloppslutting blank value/lmported 564 LFGB L
00.00-18/1

c)* Sink {Zn) 27 mglkg EM SO 11885, mod. 0.5

a) Tomrstoff 188 % 564 LFGB L 06.00-3, 0.5
mod.

Merknader:

Fett er ikke utfert pga for liten prevemengde.

Teanforidaring;
* (ke omfatiet av akkrediteringsn

< lindre enn, > :Steme enn, nd :kke pavist, MPN :Most Probable Mumber, ofu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense
Opplysninger om maleusikkerhet f3s ved henvendelse  laboratoriet,

Rapporten ma ikke gjengis. unntatt i sin helhet, uien laboratoniets skriffige godkjennelse. Resultatene gielder kun for de(n) undersakie preven(e).
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Prevenr.: 441-2012-1126-048 Prevetakingsdato: 22.11.2012

Prevetype: Tang Frevetaker: Oppdragsgiver

Prevemerking: Kmar 5L, Hugg 1 Analysestartdato: 23.11.2012

Analyse Resultat Enhet MU Metode: LOGQ: Grenseverdi
b) Fettinnhold ND % Internal method
b) PCB~&ICES
b) PCB 28 <01 nglg Internal method 0.07
b} PCBS52 <01 nglg Internal methad 0.07
b) PCB 101 =01 nglg Internal method 0.07
b) PCB 138 =0.1 nglg Internal method 0.07
b) PCB 153 <0.1 nglg Internal mathod 0.07
b) PCB 180 =0.1 nglg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b)* Monobutyltinn (MBET) =0.781 pg'kg AR QC 120 1
b)* Monobutyitinn (MBT) - Sn <0.534 po'kg AlR OC 120
b)* Dibutyltinn (DBT) =<0.781 pg'kg AIR OC 120 1
b)* Dibutyltinn-Sn (DBT-Sn) <0403 pglkg AR OC 120
b)* Tributyitinn (TBT) <0.791 pg'kg AIR OC 120 1
b)* Tributyltinn (TBT) - Sn <0.324 pg'kg AR OC 128
b)* Tetrabutyltinn (TetraBT} =0.791 pg'kg AIR OC 120 1
b)* Tetrabutyltinn (TTBT) - Sn <0.270 pg'kg AR OC 128
b)* Monooktyltinn (MOT) =0.781 po'kg AIROC 128 i
b)* Meonocktyltinn (MOT) - Sn = 0405 pg'kg AR OC 129
b)* Dioktyltinn (DOT) <0.791 po'kg AR OC 120 1
b)* Dicktyltinn-Sn (DOT-2n) =0.272 pg'kg AIR QC 120
b)* Trifenyitinn (TPhT) <0.791 pg'kg AR OC 120 1
b)* Trifenyltinn (TPhT)- Sn <0.268 pg'kg AIROC 120
b)* Trisykloheksyltinn (TCHT} < 1.58 pg'kg AR QC 120 2
b)* Trisykloheksyltinn (TCHT) - Sn <0.510 po'kg AR OC 129
cj* Chromium (ICP-MS, food)
cy* Krom (Cr) <0.1 mgikg EN IS0 17204-2-E20 01
c)* Kadmium (Cd) 024 mgikg EM 15763:2000 0.01
by knusing/nedmaling av prever
b)* homogenized quantity blank value/lmported Internal mathod
c)* Kobber (Cu) 0.2 mg'kg EN IS0 11285, mod. 0.1
cf* Kvikksalv, Hg (ICP-M5)
cf* Kvikkselv (Hg) <0.005 mglkg EM 15763:2009 0.005
cj* Lead{ICP-MS, food)
c)* Bly (Pb) 0.15 mgikg EM 15763:2009 0.05
b} PAH (18)
b) Acenafien <047 nglg Internal method
b} Acenaftylen =0.24 nglg Internal method
b) Antracen 0.15 nglg Internal mathod
b} Benziajantracen =0.22 nglg Internal method
b} Benzela)pyren <0.10 ng'g Internal method
b) Benzob/fiucranten <0.27 nglg Internal method
Tegnfordanng;

* (ke omfatiet av akkrediteringen o
< Mlindre enn, > :Steme enn, nd :lkke pavist, MPM :Most Probable Mumber, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ Kvantifiseringsgrense

Opplysninger om maleusikkerhet fis ved henvendelse t laboratoriet. -
Rapporten ma ikke gjengis. unntatt | sin helhet, uten laboratonists skriffige godkjennelse. Resuitatene giebder kun for de{n) undersekts praven(e). Side 14 av 25
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k) Benzeo[ghilperylen <0.12 nglg Internal mathod

b} Benzolkllucranten <0.10 nglg Internal method

b) Dibenz{a.hjantracen <0.10 nglg Internal method

b} Fenantren <441 nglg Internal method

bj Fluoranten <1.11 nglg Internal method

k) Fluoren <1.30 nglg Internal method

k)  Indenc(1.2, 3-cd]pyren <0.10 nglg Internal method

b} Krysen =0.16 nglg Internal methad

bj Maftalen <849 nglg Internal method

by Pyren <1.688 nglg Internal methaod

b} Sum 18 EPA-PAH eksl LOQ 0.15 ng'g Internal method

b} Sum 18 EPA-PAH inkl. LOG 18.0 nglg Internal method

b) PCB ~ 6 ICES

b} Sum & DIN-PCB eksl. LOQ ND ng'g Internal method 0.4

b} Sum & DIN-PCB inkl. LOQ 0.60 ng'g Internal method 0.4

c} Preveprepareringloppslutting blank value/imported SE4 LFGE L
00.00-18/1

c)* Sink (Zn) 28 mg'kg ENIS0O 11885, mod. 0.5

a) Temrstoff 205 % 564 LFGB L06.00-3, 0.5
mod.

Merknader:

Fett erikke utfert pga for liten prevemengde.

Tegniorklaring,
* (fkke omfatiet av akkrediteringen

< Mlindre enn. > :Starre enn, nd :lkike pavist, MPM :Most Probable Mumber. ofu :Coleny Forming Units, MU :Uncertainty of Measurement, LOQ #vantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriet.

Rapporten ma ikke gjengis, unntatt i sin helhet, uten [aboratonets skriffige godkjennelse. Resultatene gpetder kun for de{n) undersekie praven(e).
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Prawenr.: 441-2012-1126-049 Prevetakingsdato: 2z.11.2012

Prevetype: Tang Prevetaker: Oppdragsgiver

Prevemerking: Kmnar 5L, Hugg 2 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet: MU Metode: Lo Grenseverdi
b) Fettinnhold ND % Internal method
b) PCB ~6ICES
by PCB 28 =0.1 nglg Internal method 0.07
b} PCB 52 =0.1 nglg Internal method 0.07
b) PCB 101 =0.1 ngig Internal method 0.07
b) PCB 138 <01 ngg Internal method 0.07
b) PCB 153 <0.1 nglg Internal method 0.07
b) PCB 180 <0.1 nglg Internal method 0.07
b)* Tinnerganiske forbindelser [B)
b)* Monobutyltinn (MBT) <0.850 pg'kg AR OC 128 1
b)* Monobutyltinn (MBT) - Sn <0.574 pg'kg AR OC 128
b)* Dibutyltinn (DBT} <0850 pg'kg AIR OC 128 1
b)* Dibutyltinn-Sn (DBT-Sn) =0.433 pg'kg AIR OC 128
b)* Tributyltinn (TBT) =0.850 pg'kg AIR OC 128 1
b)* Tributyltinn (TBT)- Sn =0.348 pg'kg AIR OC 128
b)* Tetrabutyltinn (TetraBT} = 0350 pg'kg AIR OC 128 1
b)* Tetrabutyltinn (TTET) - Sn =0.280 pg'kg AIR OC 128
b)* Monooktyltinn (MOT) =0.850 pg'kg AR OC 128 1
b)* Monocktyltinn (MOT) - Sn <0435 pg'kg AIROC 128
b)* Dioktyltinn (DOT) =0.850 pg'kg AlR OC 128 1
b)* Dioktylinn-Sn (DOT-5n) =0.282 pg'kg AlR OC 128
b)* Trifenyltinn (TPhT) =0.850 pg'kg AlR OC 128 1
b)* Trifenyltinm (TPAT) - Sn =0.288 pg'kg AlR OC 128
b)* Trisykloheksyltinn (TCHT) <170 pglkg AR OC 128 2
b)* Trisykloheksyltinn (TCHT}) - Sn <0548 pg'kg AIR OC 128
cj* Chromium (ICP-MS, food)
c)* Krom (Cr} <0.1 mg'kg EM 150 17284-2-E20 01
c)* Kadmium (Cd} 0.15 mgikg EM 15763:2008 o.m
b)* knusing/nedmaling av prever
b)* homogenized quantity blank value/lmported Internal method
c)* Kobber (Cu) 0.7 mg'kg EM 150 11285, med. 0.1
cf* HKvikksalv, Hg (ICP-MS5)
c)* Kvikksalv (Hg) =0.005 mg'kg EM 157@3:2009 0.005
c)* Lead{ICP-MS, food)
c)* Bly (Pb) 0.13 mg'kg EM 15783:2008 0.05
b) PAH (18)
b) Acenaften 044 ng'g Internal method
b) Acenaftylen <0.14 ng'g Internal method
b) Antracen 0.20 ng'g Internal method
k) Benz{ajantracen <0.16 nglg Internal method
k) Benzolalpyren <0.10 ng'g Internal method
b) Benze[bijfiucranten =0.13 ng'g Internal method
Teanforkiarng;

* (ke omfattet av akkrediteringen e
< Mlindre enn, * :Steme enn, nd :lkke pavist, MPN :Most Probable Mumber. cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet f3s ved henvendelse t laboratoriet, ) B
Rapporten ma ikke gjengss. unntatt i sin helhet, uten laboratonets skrifiige godkjennelse. Resultatene gielder kun for de{n) undersekie preven|e). Side 16 av 25
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b} Benzofghijperylen <0.10 nglg Internal methad

bj Benzoklflucranten <0.10 nglg Internal mathod

b) Dibenz{a.hjantracen <0.10 ng'g Internal methad

k) Fenantren 562 nglg Internal method

k) Fluoranten 0.84 ng'g Internal method

b} Fluoren 142 nglg Internal meathad

b} Indenc{1.2,3-cd]pyren <0.10 nglg Internal method

b) Krysen =0.10 nglg Internal method

by Mafialen <7.14 nglg Internal method

by Pyren <0.81 nglg Internal method

b} Sum 18 EPA-PAH eksl. LOQ 852 nglg Internal methad

b} Sum 16 EPA-PAH inkl. LOQ 17.3 nglg Internal method

b) PCB ~6ICES

b} Sum & DIN-PCB eksl. LOQ ND nglg Internal method 0.4

by Sum & DIN-PCB inkl. LOQ 0.60 nglg Internal method 0.4

¢} Preveprepareringloppslutting blank valus/lmported SB4 LFGBEL
00.00-18/1

¢} Sink (Zn) 24 mgikg ENISO 11285, mod. 0.5

a) Tomrstoff 203 % 564 LFGB L06.00-3, 0.5
meod.

Merknader:

Fett er ikke utfert pga for liten prevemengde.

Teonforkdaring;
* (Ikke omfatiet av akkrediteringen

< “Mfindre enn_ > :Stame enn, nd :lkke pavist, MPN :Most Probable Mumber, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriet.
Rapporten ma ikke gjengis, unntatt | sin helhet, vten laboratonets skriffige godkjennelse. Resultatens giglder kun for den) undersakis prevenie). Side 17 av 25
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Provenr.: 441-2012-1126-050 Prevetakingsdato: 22.11.2012

Prevetype: Tang Frevetaker Oppdragsgiver

Prevemerking: Knar 5L, Hugg 3 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet MU Metode: LOG: Grenseverdi
b) Fettinnhold ND % Internal method
b) PCB ~E&ICES
b) FCB 28 =0.1 ng'g Internal method 0.07
by PCB 52 <0.1 nglg Internal methad 0.07
b) PCB 101 =0.1 nglg Internal method 0.07
by PCB 138 =0.1 nglg Internal method 0.07
b) PCB 153 <0.1 ng'g Internal mathod 0.07
b) PCB 180 =0.1 nglg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b)* Menobutyltinn (MBT) <0.838 pg'kg AIROC 128 1
b)* Monobutyitinn (MBT) - Sn <0.566 pg'kg AIROC 120
b)* Dibutyltinn (DET) <0838 pg'kg AIROC 120 1
bj* Dibutyttinn-Sn (DBT-Sn) <0427 pglkg AIROC 120
bj* Tributyitinn (TET) <0238 po'kg AIROC 120 1
bj* Tributyltinn (TBT) - Sn <0343 pglkg AIROC 120
b)* Tetrabutyltinn (TetraBT) <0238 po'kg AIROC 120 1
b)* Tetrabutyltinn (TTBT} - Sn <0.287 pg'kg AIROC 120
b)* Monocktyltinn (MOT) =0.838 po'kg AR OC 129 1
b)* Monocktyltinn (MOT) - Sn =0.420 pg'kg AIROC 129
bj* Dicktyltinn (DOT) <0.838 pg'kg AIROC 120 1
bj* Dioktyltinn-Sn (DOT-Sn) =0.288 uglkg AIR OC 120
by* Trifenyltinn (TPRT) <0838 pglkg AIROC 120 1
k)" Trifenyltinn (TPRT) - Sn =0.284 pg'kg AR OC 129
b)* Trisykloheksyltinn (TCHT) <1.68 pg'kg AIR OC 120 2
by Trisykloheksyltinn (TCHT) - Sn <0541 pg'kg AIRDC 128
cj* Chromium (ICP-MS, food)
c)* Krom (Cr) <0.1 mgikg EM IS0 17284-2-E28 01
c)* Kadmium (Cd} 021 mgikg EM 15763:2009 0.01
b)* knusing/nedmaling av prever
b)* homogenized quantity blank value/imported Internal method
c)* Kobber (Cu) 0.2 mg'kg EN 150 11885, mod. 0.1
ef* HKvikksalv, Hg (ICP-M5)
c)* Kvikksalv (Hg) =0.005 mg'kg EMN 15763:2009 0.005
cj* Lead{ICP-MS, food)
c)* Bly (Pb) 0.16 mgikg EM 15763:2009 0.05
b) PAH (16)
b} Acenaften 0.51 nglg Internal mathod
b} Acenafylen 0.20 ng'g Internal method
b} Antracen 0.22 nglg Internal mathod
b} Benz{a)antracen =0.16 nglg Internal method
b) Benzolalpyren <0.10 nglg Internal mathod
b} Benzo[b/fiucranten <0.13 nglg Internal method
Tegnforkiaring;

* (ke omfatiet av akkrediteringen ) .
< Mlindre enn, > :Steme enn, nd :lkke pavist, MPM :Most Probable Mumber, cfu :Colony Forming Units, MU :Uncerainty of Measurement, LOQ Kvantifiseringsgrense

Opplysninger om maleusikkerhet £ ved henvendelse t laboratoriet. .
Rapportzn ma ikke gjengis, unntatt i sin helhet, uten [aboratoniets skriffige godkjennelse. Resultatens gistder kun for de{n) undersekie praven(e). Side 18 av 25
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Fett erikke utfert pga for liten prevemengde.

k) Benzo[ghilperylen <0.10 ngg Internal mathod

b} Benzok[lucranten =0.10 ng/g Internal method

b} Dibenz{a.hlantracen <0.10 ng'g Internal mathod

k) Fenantren 469 ng'g Internal mathod

b} Fluoranten <0.52 nglg Internal method

b} Fluoren 1.39 nglg Internal method

by  Imdenc[1.2,3-cd]pyren <0.10 ng'g Internal method

b) Krysen =0.10 nglg Internal methad

by Mafialen =7.189 ng'g Internal method

by Pyren <0.81 ng'g Internal method

b) Sum 18 EPA-PAH eksl LOQ 7.01 nglg Internal method

b} Sum 168 EPA-PAH inkl. LOQ 18.2 nglg Internal mathod

b) PCB~&ICES

b} Sum & DIN-PCB eksl. LOQ ND nglg Internal method 0.4

by Sum & DIN-PCB inkl. LOQ 0.52 ng'g Internal method 0.4

¢} Prevepreparerngloppsiutting blank value/lmported B4 LFGE L
00.00-18/1

c)* Sink (Zn) 32 mgikg ENIS0O 11885, mod. 0.5

a) Tarrstoff 207 % 584 LFGB L 06.00-3, 0.5
mod.

Merknader:

Teqnforklaring;

* (k= omfatiet v akkrediteringsn

< Mlindre enn. > :Starre enn, nd :lkke pavist, MPM :Most Probable Mumber. ofu :Coleny Forming Units, MU :Uncertainty of Measurement, LOQ Fvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriet. o
Rapporten ma ikke gjengis, unntatt | sin helhet, uten laboratonets skriffige godkjennelse. Resultatene gpekder kun for de{n) undersekie preven(e). Side 18 av 25
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Pravenr.: 441-2012-1126-051 Provetakingsdato: 22.11.2012

Prevetype: Tang Prevetaker Oppdragsgiver

Prevemerking: Basv L, Hugg 1 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet MU Metode: Lo Grenseverdi
b) Fettinnhold ND % Internal method
b) PCB ~&ICES
b) PCB28 =0.08 ngg Internal method 0.07
b} PCBS&2 <0.08 ngig Internal method 0.07
b) PCB 101 =0.08 ngig Internal method 0.07
b) PCB 138 =0.08 ngg Internal method 0.07
b) PCB 153 <0.08 nglg Internal method 0.07
b) PCB 180 =0.08 ngg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b}* Meonobutyltinn (MBT) =0.820 pg'kg AR OC 129 1
b)* Menobutyltinn (MBT) - Sn < 0.580 pgkg AR OC 128
b)* Dibutyltinn (DET) =0.828 pg'kg AIR OC 128 1
b)* Dibutyltinn-Sn (DBET-Sn} =0.423 uglkg AIR OC 120
b)* Tributyltinn (TBT) <0.820 pgikg AIR OC 128 1
b)* Tributylinn (TBT)- Sn =0.230 pglkg AIR OC 120
b)* Tetrabutyltinn (TetraBT) < 0.828 pg'kg AIR OC 128 1
b)* Tetrabutyltinn (TTBT} - Sn =0.283 pg'kg AIR OC 128
b)* Monooktyltinn (MOT) <0.820 uglkg AIR OC 120 1
b)* Monocktyttinn (MOT) - Sn <0.424 pgikg AIROC 128
b)* Diektylinn (DOT) = 0.828 pgkg AIR OC 128 1
b)* Dicktyltinn-Sn (DOT-Sn) <0.285 pgikg AIR OC 128
b)* Trifenyitinn (TPRT) = 0.828 pgkg AIR OC 128 1
b)* Trifenyltinn (TPhT) - Sn <0.281 pg'kg AIR OC 128
b)* Trisykloheksyltinn (TCHT) = 1.88 pg'kg AIR OC 128 2
b)* Trisykloheksyltinn (TCHT) - Sn = 0.535 pgkg AIR OC 128
c)* Chromium {ICP-MS, food)
c)* Krom (Cr) =0.1 mg'kg EN IS0 17284-2-E28 0.1
c)* Kadmium {Cd) 0.11 mg'kg EM 15763:2009 0.01
b)* knusing/nedmaling av praver
b)* homogenized quantity blank value/Imported Internal method
c)* Kobber (Cu) 0.5 mg'kg EN ISO 11285, mod. 0.1
cf* Kwvikksalv, Hg (ICP-M5)
cl' Kvikksalv (Hg)} =0.005 mg'kg EM 15783:2008 0.005
cj* Lead{ICP-MS5, food)
cj* Bly (Pb) 048 mghg EM 15763:2008 0.05
b) PAH (16)
b} Acenaften <0.38 nglg Internal method
b) Acenaftylen =0.14 ngg Internal method
b) Antracen 017 ngig Internal method
b} Benz(a)antracen =0.18 nglg Internal method
b} Benzola]pyren <0.10 ngig Internal method
b} Benzolb/jflucranten 021 nglg Intermnal method
Teanforidaring;

* (ke omfattet av akkrediteringen
« Mindre enn. = :Steme enn, nd :lkke pavist, MPM :Most Probable Mumber. cfu :Colony Foming Units, MU :Uncertainty of Measurement, LOQ Kvantifiseringsgrense

Opglysninger om maleusikkerhet fas ved henvendelse  laboratoriet. o
Rapporten ma ikke gjengss, unntatt i sin helhet, vten laboratoriets skriffige godkjennelse. Resultatene giebder kun for defn) undersakie pravenie). Side 20 av 25
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b} Benzolghijperylen <0.10 ngig Internal method

b) Benzok]flucranten <0.10 ngig Internal method

b) Dibenz(a.hjantracen =010 ngg Internal method

b) Fenantren 418 ngig Internal method

b) Fluoranten 1.11 ngig Internal method

b} Flugren 1.04 ngig Internal method

b)  Indeno{1.2,3-cd]pyren =010 ngg Internal method

b} Krysen 0.14 ngig Internal method

b) Maftalen <7.07 ngg Internal method

b) Pyren =080 nglg Internal method

b) Sum 16 EPA-PAH eksl. LOQ 6.82 nglg Internal method

b} Sum 16 EPA-PAH inkl. LOG 167 nglg Internal method

b) PCB~6ICES

b} Sum & DIN-PCE eksl. LOG ND nglg Internal method 0.4

b} Sum & DIN-PCB inkl. LOQ 047 ngig Internal method 0.4

c} Preveprepareringloppsiutting blank value/lmported SB4 LFGEL
00.00-18/1

cj* Sink (Zn) 20 mg'kg EN IS0 11885, mod. 0.5

a) Temrstoff 238 % 584 LFGB L06.00-3, 0.5
mod.

Merknader:

Fett er ikke utfert pga for liten prevemengde.

Tegriorkdaring;

* (ke omfatiet av akkrediteringsn

< Hlindre enn. = :Stere enn, nd :lkke pavist, MPM :Most Probable Mumber, cfu :Colony Forming Units, MU :Uncertainty of Measurement, LOC :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriet.
Rapporten ma ikke gjengss. unntatt | sin helhet, uien laboratonets skriftige godkjennelse. Resultatene gyebder kun for de(n) undersakie preven|e). Side 21 av 25
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Pravenr.: 441-2012-1126-052 Provetakingsdato: 22.11.2012

Pravetype: Tang Frevetaker Oppdragsgiver

Prevemerking: Basv L, Hugg 2 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet MU Metode: Lo Grenseverdi
b) Fettinnhold ND % Internal method
b) PCB ~&ICES
b) PCB28 =0.08 ngg Internal method 0.07
b} PCBS&2 <0.08 ngig Internal method 0.07
b) PCB 101 =0.08 ngig Internal method 0.07
b) PCB 138 =0.08 ngg Internal method 0.07
b) PCB 153 <0.08 nglg Internal method 0.07
b) PCB 180 =0.08 ngg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
b}* Meonobutyltinn (MBT) =0.724 pg'kg AR OC 129 1
b)* Monobutyltinn (MBT} - Sn <0480 uglkg AIR OC 128
b)* Dibutyltinn (DET) =0.724 pglkg AIR OC 128 1
b)* Dibutyltinn-Sn (DBT-3n} =0.389 pg'kg AR OC 120
b)* Tributyitinn (TET) <0.724 pgikg AIR OC 128 1
b)* Tributyltinn (TBT)- Sn = 0.288 pgkg AR OC 128
b)* Tetrabutyltinn (TetraBT} <0724 pgkg AR OC 128 1
b)* Tetrabutyltinn (TTBT} - Sn =0.248 pgikg AIR OC 120
b)* Monocktyltinn (MOT) <0.724 ug'kg AIR OC 128 1
b)* Monocktyttinn (MOT) - Sn <0.370 pg'kg AIR OC 128
b)* Dicktyltinn (DOT) =0.724 pgikg AIR OC 128 1
b)* Dicktyltinn-Sn (DOT-Sn) <0.249 pgikg AIR OC 128
b)* Trifenyltinn (TPhT) =0.724 pgikg AIR OC 128 1
b)* Trifenyltinn (TPhT)- Sn <0.245 poikg AIR OC 128
b)* Trisykloheksyltinn (TCHT) =145 pg'kg AIR OC 128 2
b)* Trisykloheksyltinn (TCHT) - Sn = 0.487 pgikg AIR OC 128
c)* Chromium {ICP-MS, food)
c)* Krom (Cr) <0.1 mg'kg EMN ISO 17284-2-E28 0.1
cf* Kadmium {Cd) 019 mg'kg EM 15763:2008 0.01
b)* knusing/nedmaling av prever
b)* homogenized quantity blank value/Imported Internal method
cj* Kobber (Cu) 0.2 mg'kg EN IS2 11885, mod. 0.1
cf* Kwvikksalv, Hg (ICP-M5)
cl' Kvikksalv (Hg)} 0.006 mg'kg EM 15783:2008 0.005
cj* Lead{ICP-MS5, food)
cj* Bly (Pb) 0.84 mgkg EM 15763:2008 0.05
b) PAH (16)
b} Acenaften 143 nglg Internal method
b) Acenaftylen 0.17 ngig Internal method
b) Antracen 042 ngig Internal method
b} Benz(a)antracen =0.18 nglg Internal method
b} Benzola]pyren <0.10 ngig Internal method
b} Benzolb/jflucranten 0.15 ngig Intermnal method
Teanforidaring;

* (Wkke omfattet av akkrediteringen
« Mindre enn. = :Steme enn, nd :lkke pavist, MPM :Most Probable Mumber. cfu :Colony Foming Units, MU :Uncertainty of Measurement, LOQ Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse i laboratoriet. .
Rapporten ma ikke gjengss, unntatt | sin helhet, uten laboratonets skriftfige godkjennelse. Resultatene giebder kun for de{n) undersakie praven(e). Side 22 av 25
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b} Benzoghijperylen <0.10 ngig Internal method

k) Benzo[kllucrantzn <0.10 ngig Internal method

b} Dibenz{a.hjantracen <0.10 ngig Internal method

k) Fenantren 7.82 ngig Internal method

by Fluoranten 148 ngig Internal method

b} Fluoren 2889 ngig Internal methad

b} Indenc[1.2,3-cd]pyren <0.10 nglg Internal method

b} Krysen 0.12 ngig Internal method

b} Maftalen <7147 nglg Internal methad

k) Pyren 0.74 ngig Internal method

b) Sum 18 EPA-PAH eksl. LOQ 15.1 ngig Internal method

b} Sum 18 EPA-PAH inkl. LOQ 2209 nglg Internal method

b} PCB ~&ICES

b} Sum & DIN-PCB eksl. LOQ ND ngig Internal method 0.4

B}  Sum 8 DIN-PCB inkl. LOQ 048 ngig Internal method 0.4

¢} Prevepreparerngloppslutting blank value/imported 564 LFGB L
00.00-18¢1

c)* Sink (Zn) 34 mgkg EM 15O 11885, mod. 0.5

a) Temstof 218 % 564 LFGB L 06.00-3, 0.5
mod.

Merknader:

Fett erikke utfort pga for liten prevemengds.

Tegnforkiarng;
* (ikke omfattet 3w akkrediteringen

< Mfindre enn, > :Sterme enn, nd :lkke pavist, MPN :Most Probable Mumber, ofu :Colony Forming Units, MU :Uncertainty of Measurement, LOQ :Kvantifiseringsgrense

Opplysninger om maleusikkerhet fas ved henvendelse t laboratoriat.
Rapporten ma ikke gjengis. unntatt | sin helhet, vien |aboratonets skriffige godkiennelse. Resultatene gisbder kun for de(n) undersakis preven(e). Side 23 av 25
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Prawenr.: 441-2012-1126-053 Prevetakingsdato: 22112012

Prevetype: Tang Prevetaker: Oppdragsgiver

Prevemerking: Basv L, Hugg 3 Analysestartdato: 23.11.2012

Analyse Resultat: Enhet MU Metode: LOGQ: Grenseverdi
b} Fettinnhold HD % Internal method
b} PCB ~6ICES
by PCE 28 <0.1 nglg Internal method 0.07
by PCB 52 <0.1 nglg Internal method 0.07
b} PCB 101 <0.1 ngig Internal method 0.07
b} PCB 138 <0.1 nglg Internal method 0.07
b} PCB 153 <0.1 nglg Internal method 0.07
by PCB 180 <0.1 nglg Internal method 0.07
b)* Tinnorganiske forbindelser (8)
bB)* Monobutyltinn (MBT) <0782 pg'kg AR OC 128 1
b)* Monobutyltinn (MBT) - Sn <0.528 pg'kg AR OC 1209
by Dibutyltinn (DBT) <0782 pglkg AIR OC 129 1
b)* Dibutyltinn-Sn (DBT-Sn) =0.200 pg'kg AIROC 120
b)* Tributyltinn (TBT) =0.782 ug'kg AIROC 120 1
bj* Tributyltinn (TBT) - Sn =< 0320 pg'kg AR OC 129
b)* Tetrabutyltinn (TetraBT) =0.782 pg'kg AR OC 129 1
b)* Tetrabutyltinn (TTET) - Sn =0.287 pg'kg AIROC 129
b)* Monooktyttinn (MOT) =0.782 pglkg AIROC 129 1
b)* Menocktyltinn (MOT) - Sn <0400 pg'kg AR OC 120
b)* Dioktyltinn (DOT) <0.782 pg'kg AIROC 129 1
b)* Dioktyltinn-Sn (DOT-5n) <0.208 pg'kg AIROC 129
by Trifenyltinn (TPhT) <0.782 pg'kg AIROC 129 1
b)* Trifenyltinn (TPAT) - Sn <0.285 pg'kg AIROC 129
b)* Trisykloheksyltinn (TCHT) <1.58 pg'kg AR OC 129 2
b)* Trisykloheksyltinn (TCHT}) - Sn <0504 pglkg AR OC 129
cj* Chromium {ICP-MS, food)
c)* Krom (Cr) <01 mg'kg EM ISO 17284-2-E28 01
c)* Kadmium (Cd) 0.14 mg'kg EM 15783:2008 0.01
by knusing/nedmaling av prever
b)* homogenized quantity blank value/lmported Internal method
c)* Kobber (Cu) 0.7 mg'kg ENISC 11885, mod. 0.1
cf* Hvikksalv, Hg (ICP-M5)
c)* Kvikksalv (Hg} 0.005 mg/kg EM 15763:2008 0.005
cj* Lead{ICP-MS, food)
c)* Bly (Pb) 0.72 mg'kg EM 15783:20028 0.05
b) PAH (18)
b} Acenafien 1.04 nglg Internal method
b} Acenafiylen 0.18 nglg Internal method
b} Antracen 0.27 nglg Internal method
k) Benzialantracen <0.18 nglg Internal method
k) Benzola]pyren <0.10 nglg Internal method
b} Benzelb/flucranten 0.23 nglg Internal method
Teanforkiaring;

* (ke omfattet av akkrediteringen o
<« Mlindre enn, > :Steme enn, nd :lkke pavist, MPN :Most Probable Mumber, cfu :Colony Forming Units, MU :Uncerainty of Measurement, LOQ (Kvantifiseringsgrense

(Opplysninger om maleusikkerhet f3s ved henvendelse  laboratoriat. B
Rapporten ma ikke gjengss, unntatt i sin helhet, uten laboratoriets skriffige godkjennelse. Resultatene gielder kun for de{n) undersakie praven(e). Side 24 aw 25
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Fett er ikke utfart pga for liten prevemengde.

b} Benzo[ghijperylen =0.10 nglg Internal method

b} Benzelklflucranten <0.10 ngig Internal method

b} Dibenz{a hlantracen =0.10 nglg Internal method

k) Fenantren 5.05 ngig Internal method

by Flugranten 143 ngig Internal method

b} Fluoren 185 ngig Internal method

b} Indenc[1.2,3-cd]pyren =0.10 nglg Internal method

b} Krysen 0.17 ngig Internal method

by Maftalen <7.18 ngig Internal method

by Pyren <0.61 nglg Internal method

b} Sum 18 EPA-PAH eksl. LOQ 10.2 ngig Internal method

b} Sum 168 EPA-PAH inkl. LOQ 18.7 ngig Internal method

b} PCB ~6&ICES

b} Sum @ DIN-PCB eksl. LOQ ND ngig Internal method 0.4

by Sum 8 DIN-PCB inkl. LOQ 0.57 ngig Internal method 0.4

¢} Prevepreparenngloppslutling blank valus/Imported SE4LFGBL
00.00-18/1

c)* Sink (Zn) 26 mgkg EN 150 11285, mod. 0.5

a) Tamrstoff 175 % £84 LFGE LO&.00-3, 0.5
mod.

Merknader:

Utferende laboratorium/ Underleverander:

a) DIM EN ISONEC 17025:2005 D-PL-14251-01-00, Eurcfins Analytik GmbH, Wiertz-Eggen-Jarissen, Meuldnder Kamp 1. D-21078, Hamburg
b)* Eurcfins GfA Lab Service Gmbh (Hamburg), Neulander Kamp 1, D-21079, Hamburg
b} DIN EN ISONEC 17025:2005 D-PL-14628-01-00, Eurofins GfA Lab Service Gmbh (Hamburg), Neuldnder Kamp 1, D-21079, Hamburg

c)" Eurofins WE.J Contaminants GmbH (Hamburg)., Meulander Kamp 1, D-21078, Hamburg
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APPENDIX 3. CTD MEASUREMENTS

St. Vag 8 (2012)

SAM-Marin

Dyp (m) Sal. %o Temp (° C) 0, % O, mg/l F (noll) Tetthet (ot)
apr jun sep okt apr  jun sep okt apr jun sep okt apr _ jun _ sep okt apr jun sep okt apr jun sep okt
1 31,4 29,9 300 287 85 12,5 13,4 9,7 935 101,5 850 1612 80 81 6,7 13,8 1,3 0,4 2,3 43 244 225 224 21
2 31,8 29,8 300 286 84 124 13,4 10,1 968 101,6 846 1627 82 81 6,6 13,8 1,7 0,4 2,6 47 247 225 22,4 219
5 33,1 29,9 30,0 29,1 8,2 12,4 13,4 10,2 97,2 102,6 84,9 163,0 8,2 8,2 6,7 13,7 1,5 0,9 2,5 4,0 25,7 22,6 22,5 22,3
10 33,6 30,6 30,1 29,6 8,2 11,9 13,4 10,5 95,6 1059 84,8 164,0 8,1 8,5 6,6 13,7 1,3 1,5 2,4 3,4 26,2 23,3 22,5 22,7
15 33,7 31,4 30,1 31,0 8,2 11,4 13,4 11,3 92,8 109,5 83,7 161,5 7,8 8,8 6,6 13,1 1,3 1,7 2,6 1,1 26,3 23,9 22,6 23,6
20 33,9 31,8 30,2 31,4 8,3 11,1 13,4 11,7 90,8 110,4 84,1 148,3 7,6 8,9 6,6 11,9 0,9 1,5 1,4 0,7 26,5 24,3 22,7 24,0
50 34,4 34,3 33,6 33,0 82 8,7 9,5 12,1 83,0 92,2 77,0 1446 7,0 7,8 6,4 11,4 0,4 0,3 0,1 0,1 27,0 26,8 26,2 25,2
80 34,7 34,9 34,5 34,3 8,1 8,0 8,4 9,2 81,8 86,8 77,7 1311 6,9 7,4 6,6 10,9 0,2 0,1 0,1 0,1 27,4 27,6 27,2 26,9
90 34,9 8,0 87,4 7,5 0,1 27,6
Vag 8 Vag 8 Vag 8
19.06.2012 03.07.2012 10.07.2012
Dyp Sal. Temp Ox % mg/| F (ug/l) Density Dyp Sal. Temp Ox % mg/| F (ug/l) Density Depth(u) Sal. Temp Ox% mg/l  F(ug/l) Density
1 25,2 12,7 88,4 7,3 0,3 18,9 1 31,1 12,4 94,3 8,3 1,6 23,5 1 24,8 16,0 109,7 8,3 1,3 17,9
2 27,1 12,2 90,3 7,5 0,4 20,4 2 31,6 12,3 97,5 8,6 2,0 23,9 2 25,6 15,6 108,9 8,3 1,6 18,6
5 30,1 11,6 108,4 8,9 0,5 22,9 5 32,0 12,1 102,0 9,0 2,1 24,3 5 29,8 13,7 103,9 8,0 1,6 22,2
10 32,6 9,9 117,9 9,9 2,0 25,2 10 32,2 11,6 102,4 9,1 1,7 24,5 10 30,6 13,2 99,8 7,7 1,9 23,0
15 33,3 9,2 115,2 9,8 1,7 25,9 15 32,2 11,6 102,6 9,1 1,8 24,6 15 30,8 13,1 99,8 7,7 1,6 23,2
20 33,7 8,9 108,7 9,3 1,4 26,2 20 32,4 11,3 102,3 9,1 1,3 24,7 20 31,7 12,2 96,5 7,6 1,4 24,1
Vag 8 Vag 8
31.07.2012 11.09.2012
Dyp Sal. Temp Ox % mg/I F (ug/l) Density Dyp Sal. Temp Ox % mg/I F (ug/l) Density
1 25,9 14,8 370,4 29,0 1,0 19,0 1 27,8 13,3 111,6 8,8 2,4 20,8
2 26,8 14,7 370,4 28,9 0,9 19,7 2 28,0 13,3 108,8 8,6 1,9 20,9
5 29,0 14,3 370,4 28,8 1,6 21,5 5 29,3 13,4 106,8 8,3 2,2 21,9
10 30,0 13,4 370,4 29,1 1,6 22,5 10 30,1 13,2 108,7 8,5 1,0 22,6
15 30,3 13,2 335,0 26,4 1,9 22,8 15 30,2 13,2 107,5 8,4 0,6 22,7
20 30,6 12,9 328,7 26,0 1,3 23,1 20 30,5 13,0 107,3 8,4 0,4 23,0
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St. Basv (2012)

SAM-Marin

Dyp (m) Sal. %o Temp (° C) 0, % O, mg/l F (noll) Tetthet (ot)
apr jun sep okt apr jun sep okt apr jun sep okt apr _ jun_ sep okt apr jun sep okt apr jun sep okt
1 29,7 30,0 299 288 85 12,3 13,3 10,1 1048 10,1 69,9 1832 89 81 55 15,9 0,9 0,4 2,7 38 230 226 224 221
2 30,2 30,0 29,9 28,8 8,4 12,3 13,4 10,1 104,6 100,9 85,8 1684 8,8 8,1 6,7 14,2 1,3 0,5 2,9 4,7 23,4 22,7 22,3 22,1
5 33,2 30,2 29,9 29,2 8,1 12,1 13,4 10,3 99,5 101,6 85,2 166,2 8,3 8,2 6,7 13,9 1,5 0,9 2,9 4,3 25,8 22,8 22,4 22,4
10 33,5 30,7 30,0 29,9 8,2 11,8 13,4 10,8 96,4 104,8 85,2 169,9 8,0 8,5 6,7 14,0 14 14 2,8 3,3 26,1 23,3 22,5 22,9
15 34,0 31,5 30,1 30,4 8,3 11,1 13,4 11,1 92,4 106,1 85,0 170,7 7,6 8,6 6,7 14,0 0,7 1,0 2,7 2,2 26,5 24,1 22,6 23,3
20 34,1 31,7 30,4 31,3 8,3 11,0 13,3 11,4 89,1 105,9 84,5 1718 7,4 8,6 6,6 13,9 0,8 1,0 1,5 0,9 26,6 24,3 22,9 23,9
50 34,4 34,3 33,7 33,2 8,2 8,7 9,3 11,7 84,6 92,9 76,0 185,2 7,0 7,9 6,4 14,7 0,4 0,3 0,1 0,1 27,0 26,8 26,3 25,5
100 34,8 34,9 34,8 34,6 8,1 8,0 8,1 8,5 81,8 86,3 77,5 130,0 6,8 7,4 6,6 11,0 0,3 0,1 0,1 0,1 27,6 27,7 27,6 27,3
125 34,9 34,9 34,9 34,8 8,1 8,0 8,0 8,3 82,9 88,3 779 1271 6,8 7,6 6,7 10,8 0,2 0,1 0,1 0,1 27,8 27,8 27,8 27,6
150 35,0 8,0 88,4 7,6 0,1 27,9
19.06.2012 03.07.2012 10.07.2012
Dyp Sal. Temp Oox % mg/l  F(ng/l) Density Sdyp  Sal. Temp Ox % mg/l  F(ng/l) Density Dyp Sal. Temp Oox % mg/l  F(ug/l) Density
1 21,6 12,8 89,9 7,6 0,7 16,0 1 31,6 12,2 96,1 8,4 0,8 23,9 1 27,9 14,6 105,1 8,1 1,8 20,6
2 277 120 91,7 76 0,7 20,9 2 31,7 121 983 86 1,0 24,0 2 284 144 1047 81 18 21,0
5 30,3 11,4 110,2 9,1 0,7 23,0 5 32,0 12,2 100,5 8,8 1,9 24,2 5 28,9 14,2 103,5 8,0 1,7 21,5
10 329 96 1150 97 1,9 25,4 10 322 11,8 1024 9,0 15 24,5 10 305 132 1008 7.9 1,7 22,9
15 33,6 9,0 111,9 9,5 1,7 26,1 15 32,3 11,6 100,3 8,9 1,6 24,7 15 31,4 12,4 97,0 7,7 1,2 23,8
20 33,9 8,7 104,1 8,9 1,2 26,4 20 32,4 11,3 101,3 9,0 1,5 24,8 20 31,9 12,0 94,8 7,5 1,0 24,3
31.07.2012 11.09.2012
Dyp Sal. Temp Ox % mg/| F (ug/l) Density Depth(u) Sal. Temp Ox % mg/| F (ug/l) Density
1 26,1 14,6 358,2 28,3 1,4 19,2 1 28,2 13,5 114,0 9,0 2,0 21,0
2 27,4 14,4 192,2 15,1 1,5 20,3 2 29,0 13,6 113,0 8,8 1,5 21,6
5 29,3 13,9 188,3 14,8 2,0 21,9 5 29,7 13,6 111,4 8,6 1,4 22,2
10 29,8 13,5 182,4 14,4 2,7 22,3 10 29,9 13,4 110,7 8,6 0,9 22,4
15 30,3 13,1 176,2 14,0 1,9 22,8 15 30,2 13,2 109,7 8,6 0,8 22,7
20 30,8 12,5 174,8 14,0 1,0 23,3 20 30,4 13,1 108,4 8,5 0,6 22,9
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St. Knar S (2012)

SAM-Marin

Dyp (m) Sal. %o Temp (° C) 0, % O, mg/l F (noll) Tetthet (ot)
apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt apr jun sep okt
1 29,4 285 300 295 87 12,3 13,7 10,8 97,2 99,7 957 949 84 8,0 7,4 8,0 1,3 0,7 1,8 2,6 22,8 21,5 22,4 225
2 30,7 29,7 30,2 29,6 8,5 12,0 13,7 10,8 99,6 98,8 95,4 94,6 8,6 8,0 7,4 8,0 1,7 0,7 1,6 2,5 23,8 22,5 22,5 22,6
5 32,6 30,4 30,2 29,6 8,2 11,8 13,7 10,9 104,2 100,7 95,5 94,0 8,9 8,1 7,4 7,9 1,7 1,0 1,4 2,7 25,4 23,1 22,6 22,6
10 32,8 31,3 30,3 30,5 8,1 11,5 13,5 11,2 104,2 102,6 95,4 93,2 8,9 8,3 7,4 7,7 1,1 1,0 1,3 1,8 25,6 23,9 22,7 23,3
15 33,4 31,6 30,5 31,0 8,1 11,4 13,5 11,2 102,8 104,3 94,8 904 8,8 8,4 7,4 7,5 1,3 1,0 1,1 14 26,1 24,2 22,9 23,7
20 33,7 32,3 30,7 31,1 8,1 10,8 13,0 11,3 99,3 104,7 93,6 889 8,5 8,5 7,3 7,3 1,4 0,9 1,1 1,2 26,3 24,8 23,1 23,8
50 34,6 34,5 33,7 32,7 8,2 8,5 9,3 11,0 86,5 89,4 86,1 81,3 7,3 7,6 7,2 6,7 0,3 0,2 0,2 0,3 27,2 27,0 26,3 25,2
60 34,8 34,9 34,4 33,0 8,2 8,1 8,5 10,9 85,9 83,6 86,2 80,0 7,3 7,1 7,3 6,6 0,2 0,1 0,1 0,2 27,3 27,4 27,0 25,5
70 34,9 34,7 33,5 8,0 8,2 10,4 83,2 86,5 78,9 7,1 7,4 6,5 0,2 0,1 0,1 27,5 27,4 26,0
80 34,3 9,0 74,4 6,3 0,1 26,9
19.06.2012 03.07.2012 10.07.2012
Dyp Sal. Temp Oox % mg/l  F(ng/l) Density Dyp Sal. Temp Ox % mg/l  F(ug/l) Density Dyp Sal. Temp Oox % mg/l  F(ug/l) Density
1 27,8 11,2 95,4 8,1 0,9 21,1 1 32,0 12,5 87,6 7,6 0,9 24,1 1 30,4 14,4 97,2 7,5 1,2 22,5
2 293 107 1078 92 17 22,4 2 321 124 9,1 84 1,0 24,2 2 305 143 1000 77 11 22,7
5 31,8 10,0 109,3 9,3 2,1 24,5 5 32,2 12,2 100,0 8,7 0,9 24,4 5 30,8 14,2 103,2 8,0 1,2 22,9
10 325 94 1099 95 17 25,1 10 322 122 1005 88 1,0 24,4 10 309 13,8 1036 80 1,3 23,1
15 331 9,0 107,9 9,3 1,3 25,7 15 32,2 12,2 101,4 8,9 0,9 24,5 15 31,2 13,3 103,4 8,1 1,4 23,5
20 33,5 8,9 106,4 9,2 1,2 26,0 20 32,3 12,1 101,6 8,9 0,9 24,5 20 31,4 12,7 100,0 7,9 1,2 23,8
31.07.2012 11.09.2012
Dyp Sal. Temp Ox % mg/I F (ug/l) Density Dyp Sal. Temp Ox % mg/I F (ng/l) Density
1 26,4 14,2 100,5 8,1 1,3 19,5 1 28,8 13,5 109,2 8,6 1,8 21,5
2 28,1 14,1 100,1 8,0 1,4 20,9 2 28,8 13,5 109,5 8,6 2,1 21,5
5 29,5 14,1 97,5 7,7 1,0 22,0 5 29,2 13,6 109,1 8,5 1,6 21,8
10 30,0 13,8 95,9 7,6 1,0 22,4 10 29,5 13,6 109,1 8,5 1,3 22,1
15 30,2 13,7 95,1 7,5 1,0 22,6 15 29,9 13,5 108,2 8,5 1,0 22,4
20 30,8 12,8 92,6 7,5 0,9 23,3
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St. Knar N (2012)

SAM-Marin

Dyp (m) Sal. %o Temp (° C) 0, % O, mg/l F (no/l) Tetthet (ot)
apr jun sep okt apr jun sep okt apr jun sep okt apr _ jun  sep okt apr jun sep okt apr jun sep okt
1 285 284 2755 263 87 12,2 13,4 9,7 833 1001 956 1729 73 81 76 14,9 1,1 0,5 2,2 45 221 21,5 20,6 202
2 30,3 29,5 28,0 26,7 84 12,1 13,4 9,8 89,1 99,9 96,9 173,8 7,8 8,0 7,7 15,0 1,5 0,6 2,0 4,8 23,5 22,3 20,9 20,5
5 31,9 30,3 29,3 28,3 8,2 11,8 13,4 10,2 94,6 99,6 97,1 174,2 8,2 8,0 7,6 14,7 1,6 0,9 1,6 4,6 24,8 23,0 21,9 21,7
10 33,7 30,9 29,6 29,4 8,2 11,6 13,4 10,7 94,6 102,7 96,3 1734 8,1 8,3 7,5 14,4 1,1 1,2 1,6 2,4 26,2 23,5 22,2 22,5
15 34,2 31,0 30,2 30,5 8,2 11,6 13,6 11,1 90,5 1054 951 170,0 7,7 8,5 7,4 13,9 0,7 1,2 1,5 1,6 26,7 23,6 22,6 23,4
20 34,3 31,9 30,7 31,5 8,2 11,2 13,1 11,4 88,6 106,6 93,8 164,7 7,6 8,6 7,4 13,3 0,5 0,9 1,3 0,8 26,8 24,4 23,1 24,1
50 34,7 34,8 34,2 33,1 8,2 8,2 8,7 11,2 81,9 86,0 87,1 150,8 7,0 7,3 7,4 12,1 0,3 0,1 0,1 0,1 27,2 27,3 26,8 25,5
100 34,9 35,0 34,8 34,7 8,1 8,0 8,1 8,4 81,6 89,1 88,6 129,0 7,0 7,6 7,6 10,9 0,2 0,1 0,1 0,1 27,6 27,7 27,5 27,4
125 34,9 35,0 34,8 34,8 8,1 8,0 8,1 8,2 82,6 89,6 88,8 126,7 7,0 7,6 7,6 10,7 0,2 0,1 0,1 0,1 27,8 27,8 27,7 27,7
19.06.2012 03.07.2012 10.07.2012
Dyp Sal. Temp Ox % mg/| F (ug/l) Density Dyp Sal. Temp Ox % mg/| F (ug/l) Density Dyp Sal. Temp Ox % mg/| F (ug/1) Density
1 20,8 12,3 92,1 7,9 1,0 15,6 1 29,0 12,8 89,8 7,9 1,0 21,8 1 25,9 14,9 98,8 7,6 1,4 19,0
2 27,9 11,2 103,6 8,7 0,9 21,2 2 31,0 12,5 99,9 8,7 0,9 23,4 2 28,6 14,2 100,6 7,8 1,7 21,2
5 31,2 10,7 110,6 9,2 1,1 23,9 5 31,7 12,1 99,7 8,8 1,1 24,0 5 29,7 14,4 104,0 7,9 1,5 22,1
10 32,1 10,0 116,5 9,8 2,5 24,7 10 32,0 12,1 99,6 8,7 1,2 24,3 10 30,9 14,0 104,3 8,0 1,4 23,0
15 33,0 9,2 113,7 9,7 1,6 25,6 15 32,1 12,2 100,2 8,8 1,0 24,4 15 31,3 13,0 101,7 7,9 1,2 23,6
20 34,0 8,6 103,5 8,9 0,9 26,5 20 32,4 11,8 99,8 8,8 1,1 24,7 20 31,8 12,3 98,5 7,8 0,9 24,1
31.07.2012 11.09.2012
Dyp Sal. Temp Ox % mg/I F (ug/l) Density Dyp Sal. Temp Ox % mg/I F (ng/l) Density
1 25,1 14,4 197,9 15,8 1,8 18,5 1 29,2 14,0 111,1 8,6 2,0 21,7
2 26,7 14,1 205,8 16,3 1,6 19,7 2 29,2 14,0 108,0 8,4 1,9 21,7
5 27,7 14,0 197,0 15,6 1,6 20,6 5 29,5 13,9 109,5 8,5 1,8 22,0
10 29,8 13,4 159,5 12,6 1,5 22,4 10 29,6 13,7 110,8 8,6 1,6 22,1
15 30,9 12,5 142,2 11,4 1,1 23,4 15 30,1 13,3 108,7 8,5 0,9 22,6
20 31,1 12,4 134,7 10,8 0,8 23,6
78/117
Recipientsurvey 2012 P. nr: 806275



SAM-Marin

St. Vag 8 (2011-2012)

Dyp (m) Sal. %o Temp (° C) 0, % O, mg/l Tetthet (o)
sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan.  sep. okt. nov. des. jan.

1 364 285 323 125 323 145 10,7 105 6,8 78 92,7 846 886 768 1045 77 7,2 71 6,6 9,1 21,9 21,8 248 9,8 25,2
2 365 285 323 272 324 145 108 105 6,9 79 92,7 865 906 856 1048 77 73 73 6,7 9,1 21,9 218 248 213 253
5 366 300 324 291 325 144 112 105 73 8,0 928 845 918 856 1027 77 7,0 74 6,5 8,9 221 229 248 22,7 253
10 36,7 316 324 306 328 144 116 105 8,2 83 926 820 91,7 851 1044 77 6,7 74 6,3 8,9 222 240 249 239 256
15 36,7 325 324 314 330 144 118 106 8,6 8,4 934 811 914 846 1045 77 6,5 74 6,2 8,9 223 247 249 244 257
20 368 329 325 325 333 142 120 10,6 9,2 8,6 929 805 914 848 1045 77 6,4 73 6,1 8,8 224 251 250 252 259
50 359 334 334 337 340 9,9 120 1172 9,3 84 842 809 916 882 1072 75 6,5 72 6,3 9,1 255 254 257 263 267
70 357 34,1 34,4 9,0 10,0 8,7 80,3 85,2 103,7 7.3 6,9 8,7 26,2 26,6 27,0

St. Basv (2011-2012))

Dyp (m) Sal. %o Temp (° C) 0, % O, mg/l Tetthet (o)
sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan.  sep. okt. nov. des. jan.

1 344 283 323 249 316 145 110 104 6,2 7,7 995 877 928 851 1014 84 74 7,6 8,1 8,8 204 216 248 196 246

2 347 299 323 271 321 145 113 104 6,9 79 994 861 952 859 1028 84 71 78 79 8,9 206 22,7 248 212 250

5 364 313 325 288 324 144 115 106 74 8,2 983 838 942 856 1038 82 6,8 7,7 7,7 8,9 219 238 249 225 2572
10 36,7 329 325 309 331 143 118 106 8,2 8,8 937 819 921 850 1036 7.8 6,6 75 74 8,7 222 250 250 241 257
15 36,7 331 326 320 337 143 119 106 9,2 9,3 941 811 91,7 849 1018 78 6,5 75 72 8,4 223 252 250 248 261
20 368 331 326 330 338 142 119 106 9,4 8,8 943 798 90,0 836 101,7 79 6,4 73 7,0 8,5 225 252 251 256 263
50 36,1 340 336 337 341 106 114 107 9,3 8,5 868 793 906 868 1053 7,7 6,4 73 73 8,9 250 261 260 263 267
100 356 34,7 345 346 346 78 8,1 8,6 9,2 8,9 770 675 784 788 99,1 7,2 58 6,6 6,6 8,2 273 215 2713 272 273
125 348 348 348 8,1 8,4 8,5 778 725 879 6,6 6,2 74 2716 277 217

St. Knar (2011-2012)

Dyp (m) Sal. %o Temp (° C) 0, % O, mgl/l Tetthet (o)
sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan. sep. okt. nov. des. jan.  sep. okt. nov. des. jan.

1 346 196 322 194 318 145 9,3 10,4 47 75 97,4 910 957 855 1036 8.2 8,4 79 8,8 9,1 206 150 247 154 248

2 350 197 322 21,7 320 145 9,3 10,4 55 7,6 975 874 888 862 1036 8.2 8,0 73 8,5 9,1 208 151 247 17,1 250

5 359 279 323 278 323 146 108 104 7,5 8,0 983 873 870 875 1045 82 74 71 79 9,1 214 214 248 217 252
10 363 298 324 315 326 147 114 105 8,7 8,3 972 825 889 867 1038 81 6,8 73 75 9,0 216 22,7 249 245 254
15 366 31,1 328 31,8 329 146 115 107 8,9 85 97,1 818 880 857 1031 81 6,7 71 73 8,8 21,9 237 251 247 256
20 366 324 329 325 333 145 116 108 91 8,9 97,0 802 885 853 1027 81 6,5 72 72 8,7 220 247 253 253 259
50 358 338 336 337 340 9,7 11,3 10,7 9,4 8,5 833 782 860 845 1065 76 6,3 6,9 71 9,1 256 260 259 262 267
100 344 346 345 9,0 9,2 8,9 81,8 804 103,6 6,8 6,7 8,7 2711 2712 272
150 348 347 8,5 8,8 716 935 6,1 7,8 276 275
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APPENDIX 4: SALTS
Vg 8 (2012)

SAM-Marin

Dyp (m) NO3 (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 16 <1 <1 <1 12 8,8 <1 29 30 19
2 12 <1 <1 2,7 12 6,5 <1 27 28 22
5 80 <1 <1 2,6 8,4 19 <1 27 28 21
10 110 1,8 16 3,3 11 27 2,2 27 34 22
20 120 8 73 12 15 46 <1 34 39 50
30 140 23 48 42
50 150 150 170 47
75 150 170 210 130
90 25 26 27
Dyp (m) PO43- (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 1,2 1,6 1,2 <1 3,2 <1 2,3 4,2 4,4 2,4
2 2 1,7 1,7 1,6 4,3 2 1,2 4,3 3,9 2,6
5 11 2 <1 1,4 2,9 3,2 1,4 4,2 4,9 2,4
10 15 2,6 2,6 1,3 2,9 4,5 1,5 51 5,7 2
20 17 3,3 11 2,9 3,7 7,4 1,1 4,8 8,8 9,1
30 21 4,8 6,7 7,7
50 22 22 19 7,6
75 22 25 24 20
90 25 26 27
Dyp (m) TOT-P (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 8 3,6 5,9 6,8 12 12 12 9,8 9,5 7,6
2 9,1 7,3 27 7,8 17 12 11 10 9,2 8,5
5 19 5,7 6,2 8,4 11 12 11 10 9,9 8
10 22 5,5 8,7 9,8 10 12 23 10 8,9 8
20 21 5,8 17 7,5 13 15 11 9,7 12 12
30 24 9 11 10
50 25 26 23 11
75 24 29 28 25
90 29 27 39
80/117
Recipientsurvey 2012 P. nr: 806275



SAM-Marin

Dyp (m) TOT-N (pg/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 190 130 130 120 180 200 150 220 250 130
2 230 94 150 150 170 180 130 190 260 160
5 280 130 160 140 160 170 140 170 300 150
10 230 110 130 170 160 180 170 190 220 150
20 260 110 210 150 160 180 180 160 280 160
30 380 150 160 130
50 290 240 240 150
75 280 300 280 170
90 290 330 260
Dyp (m) NH4-N (ug/l)
23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 3,4 <3 3,4 3,2 <3 3,5 8,6 12 4,8
2 <3 <3 4,4 3,2 <3 3,6 51 11 5,4
5 <3 <3 5 3,8 <3 3,8 5,2 11 3,1
10 <3 <3 4,6 6,9 3,5 5,4 5,3 15 4,6
20 3,4 17 51 4,3 5,2 4,1 7 29 21
30 9,9 7,4 11 12
50 3,9 4,3 <3 51
75 <3 4,2 <3 <3
90 4,2 <3 <3
Basv2012
Dyp (m) NO3 (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 31 <1 <1 <1 20 8,2 <1 26 23 21
2 68 <1 <1 3,1 18 8,1 2,6 23 24 23
5 84 53 <1 2,7 15 14 <1 23 23 25
10 100 34 36 2,6 22 31 1,5 25 27 39
20 140 140 120 3,8 19 43 23 36 33 53
30 140 44 63 45
50 140 140 160 39
75 150 170 220 110
100 160 170 240 170
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Dyp (m) PO43- (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 3,6 1,5 <1 1,5 3,9 1 <1 2,9 3 2,6
2 8,7 2,1 1 1,1 3,7 4,7 <1 3,3 3,3 2,8
5 11 3 1,1 1,2 4 2,3 1,1 3 4,1 3,8
10 13 4,5 5,5 2,1 4,9 5 2,5 3,4 4,5 4,6
20 19 17 15 1,9 3,9 7,3 4,6 5,1 6 7,5
30 20 7,7 7 7,4
50 20 22 19 7,1
75 22 28 25 17
100 22 27 27 27
Dyp (m) TOT-P (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 10 4,3 4,7 7,8 16 11 10 10 6,8 18
2 15 4,3 5,7 7,8 14 14 10 10 6,4 17
5 16 9,6 6,8 7,8 15 13 9,1 9,9 7 31
10 17 9,2 14 11 15 13 28 10 6,9 19
20 20 20 20 9 12 14 12 10 9,4 19
30 21 14 11 18
50 24 25 22 17
75 25 29 29 28
100 25 29 31 38
Dyp (m) TOT-N (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 210 96 170 190 170 210 150 160 230 150
2 260 93 140 120 160 170 170 190 260 150
5 290 140 120 150 150 200 180 190 250 180
10 310 140 160 160 170 180 160 180 210 150
20 260 240 240 160 160 190 130 170 250 170
30 270 170 200 130
50 300 230 280 130
75 320 270 300 220
100 300 290 290 260
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Dyp (m) NH4-N (ug/l)
23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 <3 <3 4,7 3,3 <3 <3 <3 12 3,9
2 3,1 <3 3,5 <3 <3 <3 <3 9,3 4,3
5 3,3 <3 4 3,3 <3 3,1 <3 11 4,3
10 3,1 3,2 4,1 4,8 4,2 4,5 3,8 12 4,6
20 <3 4,7 4,9 5 5,3 8,9 7,6 15 6,1
30 <3 5,4 6,9 12
50 4,2 7,6 3 13
75 9,5 4,9 <3 4
100 3,4 4,7 <3 <3
Knar N 2012
Dyp (m) NO3 (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 7,2 2,4 <1 2,1 14 6,1 3,3 22 14 13
2 36 23 12 10 20 10 9,2 29 15 17
5 47 25 14 12 25 8,1 10 31 20 20
10 84 91 18 8 27 12 20 32 21 39
20 140 120 130 35 31 31 48 46 31 53
30 150 110 86 52
50 160 160 160 66
75 160 180 170 90
100 160 160 180 180
Dyp (m) PO43- (ng/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 1,2 1,6 1,1 1,4 2,5 <1 1,3 2,7 2,5 1,4
2 4,2 3,9 3,5 2,8 3,5 1,6 1,9 4 2,7 1,6
5 5,9 4,3 2,4 3,4 5 1,5 2,5 4,6 3,4 1,9
10 11 11 3,5 2,9 4,9 2,2 3,6 4,4 3,4 4,6
20 20 14 16 6,4 5,9 5,1 7,9 6,5 51 7,9
30 21 17 13 7,9
50 22 26 23 11
75 23 30 25 14
100 22 25 27 28
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Dyp (m) TOT-P (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 <2 5 6,2 7,2 12 10 10 7,9 5,5 15
2 14 8,4 41 8,1 10 11 11 9,7 5,6 16
5 11 8,5 9,9 13 14 10 11 8,5 6,1 16
10 13 14 11 9,1 12 11 13 8,1 5,9 17
20 23 19 24 11 13 15 15 9,8 7,4 19
30 43 20 15 19
50 24 28 24 21
75 23 30 25 25
100 22 28 28 39
Dyp (m) TOT-N (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 210 120 200 110 160 190 150 160 210 160
2 260 130 190 150 150 180 160 220 240 140
5 250 140 190 160 150 190 140 160 230 140
10 210 170 160 170 170 180 150 180 200 140
20 270 180 270 140 190 180 150 180 260 140
30 280 220 190 140
50 270 260 270 160
75 330 340 290 180
100 290 250 290 270
Dyp (m) NH4-N (ug/l)
23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 <3 <3 3,9 <3 <3 3,6 4,7 7,3 3,9
2 <3 <3 4 3,6 <3 7,8 5,6 7,4 3,3
5 3 <3 4,6 3,6 <3 4,3 5,4 9,5 3
10 <3 <3 4,2 3,4 <3 4,9 4,5 8,9 4,2
20 <3 3 4,6 4,2 4,6 6,4 4,8 12 6,4
30 <3 5,5 5,4 7
50 <3 3,7 <3 51
75 <3 4,7 <3 3,2
100 3,1 3,9 <3 <3
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Knar S 2012
Dyp (m) NO3 (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 8 2,3 1,4 2,8 21 6,8 4,2 25 12 34
2 13 32 32 9,8 22 6,9 11 26 14 34
5 42 86 62 21 25 7,5 11 27 20 33
10 49 120 84 30 25 9,5 19 31 23 43
20 92 150 110 37 32 24 37 61 35 53
30 120 75 60 67
50 130 160 140 80
75 160 170 180 150
Dyp (m) PO43- (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 1,7 1 <1 2,1 3,3 2,1 2,1 3,3 1,9 53
2 2,4 1,4 4 3,7 3,8 2,2 2,9 3,8 3,6 4,7
5 6,9 11 7,1 4 4,5 2,5 2,5 3,9 3,2 4,6
10 7,5 15 11 5,9 4,2 2,7 3,2 41 4,1 5,8
20 13 18 13 7,1 5,8 5,3 6 8,5 6,3 7,6
30 17 12 8,5 10
50 19 25 20 13
75 23 26 27 26
Dyp (m) TOT-N (ug/l)
23.04 05.06 19.06 26.06 03.07 10.07 31.07 07.09 11.09 25.10
0 160 93 190 130 140 150 150 200 220 170
2 140 110 170 200 170 180 190 150 390 150
5 270 340 200 190 180 170 160 170 230 170
10 160 170 190 160 160 200 190 200 300 140
20 290 250 250 170 250 180 180 300 240 150
30 280 180 240 170
50 320 250 400 180
75 280 260 390 220
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Dyp (m) NH4-N (ug/l)
23.04 19.06 26.06 03.07 10.07 31.07 07.09 11.09  25.10
0 * <3 4 3,9 <3 5,1 3,6 7,4 4,4
2 * <3 4,8 4,1 3,9 4,1 3,7 8,1 5,3
5 * 3 4,9 3,3 3 4,3 3,6 8,9 4,6
10 * 3,4 4,7 3,8 3,7 3,8 4,8 9,4 5,2
20 * 3 9,4 4,2 4,9 4,6 5,9 12 5,2
30 * 5,9 5,5 5,2
50 * 4,7 4 4,9
75 * 5,3 <3 <3
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St. Vag 8, Vagen (2011)

SAM-Marin

Dyp (m) NOS3 (pg/l) PO43- (ug/l) TOT-P (ug/l) TOT-N (pg/l) NH4-N (pg/l)
nov. nov. nov. nov.
sep.11 okt.11 nov.11 des. 11 sep.11 okt.1ll 11 des. 11 sep.11 okt.11 11 des. 11 sep.11 okt.11 11 des. 11 okt.11 11 des. 11
0 24 66 77 150 4,9 9,8 11 13 12 16 14 14 270 150 290 190 21 37 21
2 24 64 73 140 3,1 8,2 11 12 6,7 14 14 13 200 170 240 190 21 15 9,9
5 24 64 76 130 3,2 9,8 10 13 3,6 14 22 13 170 180 280 180 21 13 9
10 25 66 73 130 3,8 9,6 12 12 13 14 13 14 160 150 260 150 21 16 11
20 29 59 73 120 3,9 11 12 11 12 15 13 14 180 140 250 220 33 17 15
30 28 55 4,6 10 11 14 190 160 34
50 120 18 24 240
75 150 22 27 190
St. Basv, 2011
Dyp (m) NO3 (ug/l) PO43- (ug/l) TOT-P (ug/l) TOT-N (pg/l) NH4-N (ug/l)
nov. nov. nov. nov.
sep.11 okt.11 nov.11 des.11 sep.11 okt.11 11 des. 11 sep.11 okt.11 11 des. 11 sep.11 okt.11 11 des. 11 okt.11 11 des. 11
0 21 76 77 170 3,8 54 12 10 11 11 15 10 240 190 280 190 20 10 12
2 21 72 76 140 18 7 10 11 8,4 13 14 13 170 170 230 190 19 18 12
5 21 70 78 130 19 8,1 11 11 6,6 13 14 15 140 160 260 180 14 14 16
10 25 66 77 130 3,2 9,2 11 11 48 14 15 15 140 140 240 180 11 11 10
20 26 60 76 120 3,8 9 11 15 55 13 15 16 140 170 230 260 24 12 11
30 27 57 5,6 9,4 12 13 140 150 17
50 73 60 12 9,5 19 14 220 150 16
75 150 100 23 18 29 22 250 190 16
100 180 160 30 29 35 33 290 230 16
St. Knar, 2011
Dyp (m) NO3 (ug/l) PO43- (ug/l) TOT-P (ug/l) TOT-N (ug/l) NH4-N (ug/l)
nov. nov. nov. nov.
sep.11 okt.11 nov.11 des.11 sep.11 okt.11 11 des. 11 sep.11 okt.11 11 des. 11 sep.11 okt.11 11 des. 11 okt.11 11 des. 11
0 22 75 81 180 3 55 10 7,5 15 10 17 9,1 270 210 290 230 26 21 13
2 20 71 77 150 14 7 9,8 9,3 <2 12 14 11 200 150 250 230 21 12 13
5 22 70 76 140 2,1 8 9,7 9,1 13 13 14 12 200 180 240 180 18 15 17
10 20 66 76 120 2,3 8,2 9,7 11 13 13 13 14 190 170 230 170 18 13 9,8
20 21 65 76 120 2,7 9,5 10 11 12 14 12 15 190 140 240 200 18 11 9,1
30 35 61 51 9,4 12 14 170 150 15
50 92 65 15 11 24 15 240 150 14
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SAM-Marin

APPENDIX 5: SPECIES LIST (BENTHOS)

Vediegg SF-SAM-505.5 BENTHOS ARTSLISTE SAM-Marin
. ds
SAM-Marin @
uni Research Thormehlensgate 55, 5008 Bergen -

Telefon: 55 58 43 41 Telefaks: 55 58 45 25 Test 157

Oppdragsgiver (navn og adresse): Bergen kommune, Vann og avlepsetaten,
Fjssangerveien 68, 5086 Bergen

Prosjekt nr.: 806275

Provetakingssted (omride): Byfjord

Dato for provetaking: Fra april til oktober 2012

Ansvarlig for prevetaking (firma): Uni Research - SAM Marin
Avvik/forhold med mulig pivirkning pa resultatet: -

Artene er identifisert av: Per Johannessen, Tom Alvestad og Fraydis Lygre

Akkreditert | I henhold til standard | Evt. akkrediteringsnummer | Tkke akkreditert
Prevetaking 180-5667-19 Test 157 [ |
Sortering 180-5667-19 Test 157 L]
Identifisering (<] 180-5667-19 Test 157 L

Opplysninger om merker i artslisten:
For hver stasjon er nr. pa grabbhuggene angitt, og under hvert nummer de dyrene som ble
funnet i provene.

+ i tabellen angir at det var dyr til stede i proven, men at de ikke er kvantifisert.
/i tabellen betyr en deling i voksne og unge individer (eksempel 4/2 betyr 4 voksne og
2 unge).

» cf. mellom slekts- og artsnavn betyr at slekisbestemmelsen er sikker, men at
artsbestemmelsen er usikker,

* * ved arter eller grupper av arter angir arter efler grupper av arter som ikke er med i
eventuelle analyser.

* * ved huggnummer angir at det er knyttet avvik til preven

Andre opplysninger:
Tabellen starter pi neste side og bestdr av:6 sider.

Antslisten skal ikke kopieres i ufullstendig form, uten skrifilig godkjennelse fra SAM.

Signatur'% #M/

Godkjent taksonom

Giodkjent av: KH Gyldig fra: 15.02.2012 Side | av 1
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SAM-Marin

5. 1/6 Stasjon
Dato

Art

Kunar 5
27.04.2012
1

Knar §
17042012

v

Enar §
27042012

Koa 5
27042012
3 4

Kunar 5
27.04.2012

5

Knar N
17.04.2012

1

Knar N
17042012

Kuoar N
27.04.2012

2 3

Kuar N
27.04.2012

4

Eoar N
17T.04.2012

5

® PORIFERA indet.

*  HYDROZOA

Hydrozoa indes

*  ANTHOZOA
Cerianrhus Heydii
Gonastinia prolifern
Edwardsia sp.
Actinidne indat

* PLATYHELMINTES indet

® NEMERTIMI indet.

® NEMATODA indet
POLYCHAETA
Paramphinome jeffreysii
Aphrodita asulsata
Polywmeidas indet
Leucia wivea
Acanthicolepis aspernma
Malm grenia meintoshy
Harmothee manannae
Pholoe baltica
Sige oliveri
Notophylhun folizsmm
Plyllodocs groenlandica
Eumida sp.
Enmids sanguinea
Enlalia bilinsata
Eulalia mustela
Mystides caeca
Kefersteinia cirrata
Nerstmyra punctata
Ophiodromus fexuosus
Lacydonia sp.
Syllidse indet.
Ehlersia cornuta
Exorons sp
Nereis pelagica
Sphasrodonum flavem
Glyeera lapidum
Nothria conchylega
Euanee pennata
Lumbrineridoe indet
Dorvillsa sp
Protodervillea keferstedn:

Schistomeningos sp.
wbiniidae indet.
Aonides pansibranshiata
Laonscs bahmsiensis
Malacozeros sp.
Prionospie cimifen
Sprophaes wigleyi
Apastobranchus tenms

Sprophanes kroyen
Chaetopterss norvezious
Ariciden catherinac
Paraonis sp.
Aphelochasta sp.
Chastozong sp
Chratulus carratus
Macrochasta sp
Flabelligera affinis
Lipobranehus jeffrepsii
Aschlerochelus sp.
Axiokebnita sp.
Capitella capitata
Mediomass fragilis
Notomastus latericens
Notoproes ocnlats
Maldanidae indet

Galathowsenis oculs

ta
Sabellides octoctrmata
Ancbothros sp.

Lysippides fragilis
Amphicteis funner
Amythasides macroglessus
Sosanopsis wireni

Melinna albicincta

Melinea elisabethae

PR

01

01

172 3

Lg EL
1
102 1411

[E——1
(¥

w

a

-

E.

dig 4]

3l 2

[

44

o — =
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SAM-Marin

5. 2f6 Stasjon

Date

At

Eonar 5 Knar §
17042002 Z7.0MI01Z

3 4

Knar §
AT.04.2012

4

Fonar M Fnar ¥ Knar N

17042012 27

L 2 3

Enar N Enar N

2012 27042012 17042012 27042011

4 s

Terebellidae inder.
Aunphitnite surata
Eupolymnia netulosa
Eupolymunia nesidensis
Lanize conchilega
Micolea venustula
Thslepus sinsinnatas
Polycimmus norvegicus
Hauchi¢lla tnbullata
Trichobranchidas indet
Tachobiamelus gracials
Terebellides shoemi
Sabellidae indet.
Tasmineira sp

Eunchone sp.
Placostegus tridentatus
OLIGOCHAETA indet,
ECHIURA

Bonellia vindis
SIPUNCULA
Sipuncula isdet.
Phascolion stombus
Dnchnesoma stesnstrupi
CRUSTACEA

Calanus fimnarchicus
Vemsa stroemi
Dsteacoda idet.
Philomedes globosus
Tenaidacen mdet.

Natatolana borealis

+ * K X ¥

Tanira maculoss
Ampelisca spinipes
Ampelizea sp
Arylus vedlomensis

+ # F #

Liljeborgia fissicomis
Liljeborgia pallida
Lysaanassidas andet.
Dirchomene =p
Tmetonyx cacada
Tmetonyx sp.
Cheirocratus sp.
Dedicerotidae indet
MNonmanion sp.
Paraphoxus osulams
Stegocephaloides sp
Eunalus pusiolis
Munida sarsi

Munida tenuimana
Pagurus bernhardus
Pagurus sp.

Hyas coanctanis

¥ PYCNOGONIDA indet,
MOLLUSCA
Cmdofoventa imdst

Selenogastres indet.

Leptocluton alveolis
Leprocliton asellus
Leprocliton cacellatis
Acanthechitona fascicularis
Anatouna crispara
Emarpinnls fiscusa
Puscturella soaching
Tothia fulva

Clelandella miliais
Skenea trochoides
Alvania cimicoides
Euspira meontagua
Eulima hilineata
Trophonopsas barvicenses
Nudibranchia indet
Nugula nucleus
Asperarea nodulosa
Modiclula pheseolina
Linatula gwyni
Limatula subariculata
Natalimen eracsa

Chlamys varia

X3

Ll
0l

(¥

5
[

&l
7
S8/64

w1

01

a1
14

1
a1
32137

L

04

e 435

[ER

1l
o
02

43 514
5265 187115

1
21
24'4
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SAM-Marin

s 3/6  Stasjon Kiwar 5 Fuar 5 Fooar 3 Enar 5 Ena 5 Knar 17 Fonar N Enar ™ g W Knar N
Date 27.042012 27.04.2012 17.042012 27.04.2012 27.04.2012 | 27.042012 27.04.2012 27.04.2012 27.042012 27042012

Aut 1 2 3 4 5 1 2 3 4 5

Similipecten simlis w1 1 1

Heteranomia squamula [ a2

Thyasira biplicata

ira obsoleta M

01

Mendicula femginosa 4 & 41 1 1 4
Astarte montagui 01 L

Astarte sulcata 34 3 ] 11/3 e 7 g 1

Parvicardivm pinnolatmm 01 1
Timoclea o o1
Hia sp. L] 2 @1 1
i ella jefirevsi 172 1
Theacia villosiuscula 'l

Movecrania snomala 111 13 41 &7 0z o1
350 01 01 11
Macandrevia ¢ranivm 1 01 1
BRYOZODA

Buyozea wndst. + + + +

iy

Terelaruly

Bryozea skorpefonmet + + - - -+ + +

# & * 8

Bryozoa grenet + + + + +
ECHINODERMATA
Ophiwoides mder +

Ophisctis halli 1 1 1
Oiphiopholis aculeara a1 11 'l 4 2/8 01
Auphipholis squamata 26 7 L0 12 26 12 23 03 1
Ophiocomina nigra a1

Cphiura albida o1 02 0l
Ophiura robusta 112 91 14 o1l l 3 L |

Eclmus acutus 01
Strongylocentrotus. drosbachiensis a'l 01
Echmocyamms pusillus 1

Spatangoida mdst o1

Brisaster fragilis 1
HOLOTUROIDEA
Synapridae indet. 3
ENTEROPMEUSTA inder. 2 1 3 + L 1
CHAETOGNATHA indet 1
ASCIDIACEA
Ascidisces indet 1 2 1 4 4
Pyum tessellata L 4% 1
* PISCES egg. 1 3
* VARIA + + + + +

(&
[}
a

Stagjon Vhgd
Date 26.042012

Vig & Vig § Vig § Basv
26043012 26042012 26042012 | 26042012

Basv Basv Basv
16042012 26042012 26042012

Ast 1 2 3 4 3 1 2 3 4 5

#

PORIFERA indet + + + + + +
Cliona sp +

HYDROZOA

#

*

Hydrozoa indet £ 4+ + +
ANTHOZOA

Lamnactinia lasvis
PLATYHELMINTES indet 3
¥ NEMERTIMIindet. 2 3
¥ NEMATODA indet ca.30 =R 11] el ca.20 ca.30 ca.ll
POLYCHAETA

#

%

[
™
b

R T
—

Paramphinome jeffrey=ii 1 1 4 2 3
Parcurythoe borealis 1 1
Enphrosine <irmata 1 2 23 2
culeata 0.2 1 L)

Aphrodi
Lastmonice filicomis 1
Pobmeidae indet, 1 2

Acanthicolepis asperrima L

Malmgrenia meintoshi 1 1 1 2
Gattyana cirrosa [}
Harmothes marannse 1
Fholoc baltica e 7 k] 5 & 3 5 1 5
Paranaitis wabhlbsrgl 1

Phylladoce groenlandica 1 1
Eunuda sp. 1
Enmida szngninea 1 ol
Enlalia mustela 1 1 1 2 111 1
Ewnlslis vindis 1

Eulalia sp. 1

Mystides cacea 1 1
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s, 4f6  Stasjon
Diato

Art

Vg ®
26042012

1

Vaz§

268042012

N

Vg8 Vigh
16042012 26.04.2012

i 4

Ve §

26.04.2012

5

Basw
26.04.2012

1

Basv
25.04.2002

Basv Basv Basv
160420012 26042012 2604.2012

3 4 E

Kefersteinia cirata
Lacydonin sp
Glyphohesione klati
Syllidae indet.

Exogoine sp.
Sphasrodormm Javim
Glyesra lapidum

Netluin conchylega
Eunice pennata
Lumbrinendae indet
Driledsereds filum
Dorvillea sp
Protodorvillea kefersteini
Schistomeringas sp

b

idze indet.
Aonides pancibranchiata
Lacuiee bahusiensis
Malacocerss sp.
Polydora sp.
Peendopolydara pulch
Prionospin eirrifera
Sprophanes wigley
Apistobranchos tenuis
Spiophanss kroyen
Aricidea catherinae
Aricidea sp.
Levinsenta giacilis
Paraonis s
Aphelochazta sp.
Chaetozone sp.
Ciratulus cirmams
Macrochaeta clavicomis
Macrochaeta sp.
Lipobranchus jeffrevsai
Sealibregma inflatum
Aschlerocheilus sp.
Axickebuita sp
Mediomastes fragilis
Netomastus latericens
Lumbriclymene cylindricadata
Notoprocrs oculatis
Maldanidae indet.
Galathowsnia osulata
Sabellides octocienata
Anobothnes sp
Lysippides fragilis
Amphicteis gunneri
Amythasides macroglossus
B0sanopsis wireni
Melinna albicmets
Terebellidae indet.
Amphitrite cirrata
Eupolynmia nebulosa
Eupolymaia nesidensis
Fista lomensis
Lanice conchilega
Thelepus cincinnatus
Polyciems medusa
Palycirms norvegicus
Haeluslla mibullata
Tezchobranclidae inder.
Tizchobramelus gracialis
Terzbellides stroemi
Sabellidas indet
Sakella pavoniza
Jasuunewa sp.
Euchoase sp.
Hydroides norvegics
Pomatoceras triquatsr
OLIGOCHAETA indet.

*  HIRUDINEA indet.
Bonellia viridis
SIPUNCULA
Sipuneula indet.
Phascolion stombus

Chichagsoma stesnstrup

Heplasoma <f. minunum
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SAM-Marin

Stasjon
Diata
Agt

5. 56

Vig s
26042012

Vig8

26042012

Vig$
26.042012

Vg2
260420012

Vigs
26042012

1 2 3 4 5

Basv
26.04.2012
1

Basv
26.04.2012

Basv

26.04.2012

3

Basv
16.04.2012
4

Basv
16.04.2012

5

CRUSTACEA
Calanms finmarchicus
Vermea stioemi
Apsendes spinosus
Naatclana bosalis
Janira maculosa
Caprellidac indet.
Ampelisen spinipes
Adnpelisca sp.

* Byblis op

Haploops setosa
Amphilochoides sp
Atglus vedlomensic
Liljehargia pallids
Lysianassidae indet.
Tusetonyx sp.
Chetroeraits sp.
Eriopisa elongata
Normaion ep.
Pasaphexus oculatus
Deeapods mdet,
Munida sarsi

Mumida tenuimana
Pagundas medet.
MOLLUSCA
Candofoveata indet.
Leptochiton asellns
Leptechiten eancellarns
Amnatoma crispata
Punemrella noaching
Clelandella nulianis
Alvania cimicoides
Euspura mentagul
Eulima bilinesta
Cylachma alba
Tndibranchia indet,
Kueula pusleus
Asperarca nodulosa
Mediolula phaseoling
Limatula subauriculata
Notolimes erassa
Asquipesten opereularis
Simalipecten similis
Heteramomina squamula
Thyasira obsoleta
Thyasiea sarsi
Axinulus croulinensis
Mendiculs fermigmosa
Tellinyz renella
Astarte montagng
Astarte suleata
Tamnoclza ovata
Hiatella sp.

Cuspidaria ohesa
Antalis entalis
Novocrania anomala
Macandrevia eraminm
¥ BRYDZOA

Bryozaa skorpeformet
Bryozoa grenst
ECHINODERMATA
Ophiopholis aculeata
Amphiphalis squamats
Ampluua securdgera
Ophiocten affinis
Ophinra albida
Cphinra robusta
Echinus acutns
Strongylocentrotus drocbachicnsis
Echinecyamus pusillus
Spatangoida indet
Spatangus puspirens
HOLOTUROIDEA
Psevdothyone raphanus
Thyonsdium dremmendt
Synaptidae indet
ENTEROFNEUSTA indet

01 o1
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SAM-Marin

5. 6/6  Stasjon Vig § Vig 8 Vag§ Vig§ Vigg Basv Basv Basv Basy Basv

Dyt 26042012 16042012 26042012 26042012 26042012 | 26.04.2012 26042012 26042012 16042012 26.04.2012
Adt 1 2 3 4 5 1 2 3 4 5

¥ CHAETOGNATHA mdet 1
ASCIDIACEA
Aszcidiacea indat. 1 L 2 1 3

*  PISCES sz 2 2 2 3 10

¥ WARIA + + + -
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SAM-Marin

APPENDIX 6: GEOMETRICAL CLASSES (BENTHOS)

40

Vag 8

)
o
1

Antall arter
(=]
o
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= x X %
>
Geometriske klasser

Knar N

—==z>35z

~ Antallarter o, o »
o w o u o u» o
1 1 1 1 1 1 ]

i
1

0 T T T T T T T 1 1
| Il nm v v v vl Vil IX
Geometriske klasser

40
35 -
30 -

Antall arter

10 A
5 -

25 -
20 -
15

Knar S

0

40
35
30
25
20

Antall arter

15
10

i v veEvIEvi IX X XE XX
Geometriske klasser

Basv

——

v v vEVIEVILIX X X XXXV
Geometriske klasser

Geometrisk fordeling. Fordeling av arter i geometriske klasser for bunnstasjonene i Omrade 8 for 2012 (uthevet

linje) sammenlignet med historiske data.
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SAM-Marin

APPENDIX 7: TOP TEN SPECIES LIST (BENTHOS)

Knar S Antall Kum.
Art individer % %
Modiolula phaseolina 1202 48 48
Verruca stroemi 109 4 52
Chaetozone sp. 84 3 56
Eunice pennata 78 3 59
Astarte sulcata 57 2 61
Axiokebuita sp. 55 2 63
Asperarca nodulosa 55 2 65
Amphipholis squamata 51 2 67
Glycera lapidum 44 2 69
Oligochaeta indet. 40 2 71
Basv Antall Kum.
Art individer % %
Verruca stroemi 7261 830 830
Modiolula phaseolina 227 26 86
Oligochaeta indet. 210 24 88
Eunice pennata 72 08 89
Amythasides macroglossus 52 06 89
Chaetozone sp. 51 06 90
Axiokebuita sp. 44 05 91
Amphipholis squamata 44 05 91
Novocrania anomala 40 05 92
Glycera lapidum 39 04 92
Anobothrus sp. 39 04 92
Amphicteis gunneri 39 04 93
96/117

Recipientsurvey 2012

Knar N Antall Kum.
Art individer % %
Aphelochaeta sp. 78 7 7
Paraonis sp. 66 6 14
Spiophanes wigleyi 60 6 19
Chaetozone sp. 57 5 25
Glycera lapidum 54 5 30
Hauchiella tribullata 44 4 34
Kefersteinia cirrata 41 4 38
Modiolula phaseolina 39 4 41
Lipobranchus jeffreysii 38 4 45
Oligochaeta indet. 32 3 48
Vag 8 Antall Kum.
Art individer % %
Spiophanes wigleyi 1268 58 58
Oligochaeta indet. 123 6 64
Lumbrineridae indet. 84 4 67
Amythasides macroglossus 50 2 70
Chaetozone sp. 49 2 1
Sabellides octocirrata 45 2 74
Aphelochaeta sp. 41 2 76
Lysippides fragilis 38 2 78
Notomastus latericeus 36 2 79
Glycera lapidum 35 2 81
P. nr: 806275
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APPENDIX 8: CLUSTER ANALYSIS

Group average

Transform: Fourth root
Resemblance: S17 Bray Curtis similarity
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Likhet mellom stasjoner som uttrykt gjennom en clusteranalyse av artslistene fra stasjonene i Omréde 8 i 2012.
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APPENDIX 9: SEMIQUANTITATIVE LITTORAL STUDIES

Vedlegg SF-SAM-303.3 ARTSLISTE SEMIKVANTITATIV SAM-Marin
LITORALUNDERSOKELSE
SAM-Marin edy
Thormehlensgate 55, 5008 Bergen @
uni Resea rch Telefon: 55 58 43 41 Telefaks: 55 58 45 25 o

Test 157

Oppdragsgiver (navn og adresse): Bergen kommune, Vann og avlepsetaten,
Fjesangerveien 68, 5086 Bergen

Prosjekt nr.: 806275

Provetakingssted (omride):Byfjord

Dato for prevetaking:4/6-22/8 2012

Ansvarlig for prevetaking (firma): Uni Research SAM Marin
Avvik/forhold med mulig pivirkning pa resultatet: -

Artenc identifisert av:Tom Alvestad og Stian Ervik Kvale

Metode: Malerialet er framskaffet i henhold til akkreditering gitt av Norsk Akkreditering til
prevetaking og taksonomisk analyse under akkrediteringsnummer Test 157. Undersokelsen
felger NS-EN [50 19493:2007 og interne standard forskrifter.

Opplysninger om merker i artslisten:

Pa hver stasjon er 8 meter strandlinje malt opp. Mengden av hver art blir gitt ut fra det niva i
fjeeresonen hvor den har sterst utbredelse.

cf foran et artsnavn betyr at artsbestemmelsen er usikker.

* ved art angir at det er knyttet avvik til preven.

Andre opplysninger:

Tabellen starier pA neste side og bestér av 1 sider.

Artslisten skal ikke kopieres i ufullstendig form, uten skriftlig godkjennelse fra SAM.

Tlene Al
Signatur:....ﬂ%.., AL ...
Gedkjent taksonom

Godkjent av: KH Ciyldig frac 22.03.201 1 Side 1 av 1
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Arter Knar SL Basv L Knar NI.  Vag 8L
Calothrix sp. 3 5 5
Verrucaria sp.

Porphyra sp.
Pelvetia sp.
Fucus vesiculosus

LU = = N
== s
= U = N

Ascophyllum nodosum
Ectocarpus sp. |

wn

Palmaria palmata

Ceramium sp.

Cladophora rupestris
Hildenbrandia sp. 3
Fucus serratus 4
Laminaria digitata 5

Phymatolithon

lenormandii |

W= =
—

Dumontia sp.

Mastocarpus sp.

Cladophora sp.

Cladophora rupestris

Amphipoda indet.

Littorina obtusata

Echinus eculentus

Corbula gibba

Asterias rubens

Psammechinus miliaris

Porifera

Ulva sp. 3 5 4
Gront belegg

Chondrus crispus | |

Péavekst 2

Chorda filum

Ulva sp. 2
Bryozoa 2
Bryozoa pa tare

Semibalanus balanoides 4
Patella sp. 2
Nucella sp.

Littorina littorea |
Mytilus edulis

Egg

Cyanea capillata | |

—_ = = s D
S]

B o= = N W
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APPENDIX 10: SPECIES AND DISTRIBUTION (LITORAL)
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.

890
891
892
893
801
812
990
991
992
901
902
912
15-03
15-04

15-12
10-92
10-93
10-%4
10-97
10-99
10-00
10-04

10-12
11-%4
11-97
11-99
11-00
11-04
Knar SL-12
Vag8-12

Omrade 1 Omrade 4 Omrade 8

mBlagrgnalger M Grgnnalger M Brunalger M Rgdalger  ® Dyrregistrerti dekning ™ Dyr registrert i antall

Figur: Oversikt over antall arter og total dekningsgrad av alger og dyr registrert i prosentvis dekning av rutene utover i fjorden (omrade 1
innerst og omrade 8 ytterst).
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APPENDIX 11: STATION SCETCHES

£

N €6 43. 848

£ @5 6. 78

Stasjonsskisse for Vag 8 i omrade 8.
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asv L
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Stasjonsskisse for BasvL
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Stasjonsskisse for Knar NL
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APPENDIX 12: SPECIES LIST (GRID ANALYSIS)

Vedlegg, SF-SAM-505.3 LITORALARTSLISTE SAM-Marin
SAM-Marin ale
Thormehlensgate 55, 5008 Bergen @
uni Heseafch Telefon: 55 58 43 41 Telefaks: 55 58 45 25 e
Test 157

Oppdragsgiver (navn og adresse): Bergen kommune, Vann og avlepsetaten,
Fjasangerveien 68, 5080 Bergen

Prosjekt nr,: 806275

Provetakingssted (omride): Byfjord

Dato for prevetaking: 4/6-22/8 2012

Ansvarlig for prevetaking (firma): Uni Research - SAM Marin
Avvik/forhold med mulig pivirkning pa resultatet: -

Artene er identifisert av: Tom Alvestad og Stian Ervik Kvale

Metode: Materialet er framskaffet i henhold til akkreditering gitt av Norsk Akkreditering til
prevetaking og taksonomisk analyse under akkrediteringsnummer Test 157. Undersokelsen
falger NS-EN ISO 19493:2007 og interne standard forskrifter.

Opplysninger om merker i arislisten:

For hver stasjon er rutenes nivd og nummer oppgitt. Under hvert rutenummer er alger og
fastsittende dyr med heyt individantall angitt i % dekningsgrad. Fritt bevegelige dyr og
fastsittende dyr med lavt individantall er regisirert i antall individer pr. proverute.

cf. foran et artsnavn betyr at artsbestemmelsen er usikker.

* ved art angir arten ikke er med i eventuelle analyser.

* ved rutenummer angir at det er knyttet avvik til praven

Andre opplysninger:
Tabellen starter pd neste side og bestir av 4 sider.

Artslisten skal ikke kopieres i ufullstendig form, uten skriftlig godkjennelse fra SAM,

Godkjent taksonom

Guodkgent av; KH Gyldig fra: 22.3.2001 Side 1 av |
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SAM-Marin

Byfjords-

Stasjon / dato:

Basv L

21.08

2012

undersekelsen

Niva

Ovre

Midtre

Nedre

2012

Rute:

1

5

10 11 12

KL

2033

20:09

20:14

20:17

2020

19:38

19:42 19:50 19:53

utv

Observator:

SK'T

SE'T

SK'T

SK/T

SK/T

SK/'T

SK/'T

SK/T SK/T SK/'T

Rodalger

7|Chondrus crispus

Corallina officinalis

79|Dumontia contorta

80 |Hildenbrandia rubra

§2 |Mastocarpus stellatus

83 |Membranoptera alata

5|Palmaria palmata

89

Phymatolithon lenomandii

Porphyra sp

5|Rhodomela confervoides

202

Polysiphonia sp.

Osmundea sp.

281

Cerammm sp.

Ahnfeltia plicata

Brunalger

Ascophyllum nodosum

Asperococeus sp.

7|Ectocarpales indet.

Elachista fucicola

12

Fucus serratus

15

Fucus vesiculosus

~

7|Laminaria digitata

=

7 |Ralfsia sp.

29

Spongonema tomentosum

251

Fucus sp. (kim)

18] 256

Elachista sp

Gronnalger

Blidingia minima

Chactomeorpha sp.

7|Cladophora rupestris

Cladophora rupestris ded

1 39

Cladophora sp.

3|Spongomorpha aeruginosa

61

Ulva lactuca

Ulva sp.

Ulva sp. Dod

3| 290

Enteromorpha sp.

Dyr i dekning

108

Balanus sp

21 114

Coryne pusilla

21 115

Dynamena pumila

22] 117

Electra pilosa

22| 118

Flustrellidra hispida

120

Halichondria panicea

22[ 124

Membranipora membranacea

126

Mytilus edulis

5 ruter

3 ruter

2 ruter

2 ruter

15 ruter

15 quter | 18 muter | 8 ruter

129

Semibalanus balanoides

1 20

22

23

23

8

§ 4 8

158

Hiatella arctica

1

211

Mytilus edulis (juv)

212

Porifera indet.

215

Bryozoa indet (grenet)

216

Bryozoa indet. (skorpeformet)

269

Dynamena sp

Dyr i antall

139

Amphipoda indet.

145

Asterias rubens

146

Balanus balanus

149

Carcinus maenas

Galathea intermedia

Hirudinea indst. (i antall)

Idotea sp.

74 |Littorina littorea

Littorina obtusata

7|Littorina sp.

4 |Nucella lapillus

Patella vulgata

Hydrozoa indet.

Patella sp.

267|Actinaria indet.

4 |Hiatella sp.

=
| oo 1o

Littorina sp. juv

Blagronnalger

7|Bryophyta indet.

Verrucaria mucosa

Calothrix sp

Annet

Bart fiell

Byssustrader

Fjzrepytt

Uten tangdekke

257 |Mudder m/grus og stein
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Byfjords-

Stasjon / dato:

Knar NL

22.08.2012

undersekelsen

Niva

Ovre

Midtre

Nedre

2012

Rute:

1

2 3 4 5 6

10

11

Kl:

09:34

09:26

10:25

10:30

09:03

09:10

utv

Qbservator:

TA/SK

TASK | TASK | TASK | TASK | TASK

TASK

TA/SK

TASK

TASK

TA/SK

TASK

Rodalger

7| Chondrus crispus

Corallina officinalis

Dumentia contorta

Hildenbrandia rubra

Mastocarpus stellatus

Membranoptera alata

5|Palmaria palmata

Phymatolithon lenormandsii

Porphyra sp.

5|Rhodomela confervoides

Palysiphonia sp

Osmundea sp.

Ceramium sp

Ahnfeltia plicata

Brunalger

Ascophyllum nodosum

Asperococeus sp.

7 |Ectocarpales indet.

I )

11

Elachista fucicola

12

Fucus serratus

15

Fucus vesiculosus

=

=

7|Laminaria digitata

7 |Ralfsia sp.

20

Spongonema tomentosum

251

Fucus sp. (kim)

Elachista sp.

Gronnalger

25 30

Blidingia minima

11 33

Chactomorpha sp.

7 |Cladophora rupestris

Cladophora rupestris dad

9|Cladophora sp.

Spongomorpha acruginosa

Ulva lactuca

Ulva sp

10

9

Ulva sp. Dad

Enteromorpha sp

Dyr i dekning

108

Balanus sp.

21 114

Coryne pusilla

21 115

Dynamena pumila

22 117

Electra pilosa

22| 118

Flustrellidra hispida

120

Halichondria panicea

22| 124

Membranipora membranacea

126

Mytilus edulis

5 ruter +

20 ruter

17 tuter

20 ruter

20 ruter

129

Semibalanus balanoides

+ - + 20 21

12

2

4

158

Hiatella arctica

211

Mytilus cdulis (juv)

112

Porifera indet.

24| 215

Bryozoa indet (grenet)

22| 216

Bryozoa indet. (skorpeformet)

21 269

Dynamena sp.

Dyri antall

139

Amphipoda indet.

145

Asterias rubens

146

Balanus balanus

149

Carcinus maenas

Galathea intermedia

159

Hirudinea indet. (i antall)

166

Idotea sp.

w e

4|Littorina littorea

[

[

Littorina obtusata

7|Littorina sp.

Nugcella lapillus

Patella vulgata

Hydrozoa indet.

Patella sp.

12| 2067

Actinaria indet.

284

Hiatella sp

186

Littorina sp. juv

Blagrounalger

7|Bryophyta indet.

15| 103

Vermearia mucosa

15| 228

Calothrix sp.

Annet

130

Bart fiell

232

Byssustrader

235

Fjzrepytt

242

Uten tangdekke

1o
0

25 18 24 20 20

7 [Mudder m/grus og stein
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Byfjords-

Stasjon / dato:

Knar SL

21.08.2012

undersokelsen

Niva:

Ovre

Midtre

Nedre

2012

Rute:

[
w

5

Kl.:

09:15

09:30

08:35

08:45

07:43

utv

Observator:

TA

TA | TA

TA

TA

TA

TA

TA

TA

TA TA TA

Rodalger

=

-

Chondrus crispus

7

)

Corallina officinalis

79

Dumontia contorta

8

=]

Hildenbrandia rubra

[

82

Mastocarpus stellatus

83

Membranoptera alata

85

Palmaria palmata

A | |-
S
+

8!

k]

Phymatolithon lenormandii

* 93

Porphyra sp.

95

Rhodomela confervoides

- 202

Polysiphonia sp.

277

Osmundea sp.

* 281

Ceramium sp.

Ahnfeltia plicata

Brunalger

[

Ascophyllum nodosum

Asperococeus sp.

Ectocarpales indet.

Elachista fucicola

Fucus serratus

Fucus vesiculosus

Laminaria digitata

Ralfsia sp.

SPU ngonema tomentosum

Fucus sp. (kim)

Elachista sp.

Gronnalger

25 30

Blidingia minima

11 33

Chactomorpha sp.

Cladophora rupestris

Cladophora rupestris ded

Cladophora sp.

Spongomorpha aeruginosa

Ulva lactuca

=
n
=

Ulva sp

Ulva sp. Dod

31290

Enteromorpha sp.

Dyri dekning

Balanus sp.

114

Coryne pusilla

115

Dynamena pumila

117

Electra pilosa

1ot e
=

118

Flustrellidra hispida

120

Halichondria panicea

[
[~

124

Membranipora membranacea

126

Mytilus edulis

1 ruter

3 ruter

2 ruter

15 ruter

18 ruter | 11 mater | 13 ruter

129

Semibalanus balanoides

6 7 7

158

Hiatella arctica

* 211

Mytilus edulis (juv)

* 212

Porifera indet.

24 215

Bryozoa indet (grenet)

22| 216

Bryozoa indet. (skorpeformet)

21] 269

Dynamena sp.

Dyr i antall

* 139

Amphipoda indet.

145

Asterias rubens

146

Balanus balanus

149

Carcinus maenas

Galathea intermedia

* 159

Hirudinea indet. (i antall)

Idotea sp.

174

Littorina littorea

"

175

Littorina obtusata

* 177

Littorina sp.

184

Nucella lapillus

13| 190

Patella vulgata

[

(%]

* 220

Hydrozoa indet.

266

Patella sp.

12| 267

Actinaria indet.

* 284

Hiatella sp.

286

Littorina sp. juv

Blagrounal,

Bryophyta indet.

=]
[

15| 105

Verrucaria mucosa

15) 228

Calothrix sp.

+|+

NE

Annet

*

230

Bart fiell

*

132

Byssustrider

235

Fjzrepytt

*| =

242

Uten tangdekke

"
o

"

* 257

Mudder m/grus og stein
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SAM-Marin

Byfjords-

Stasjon / dato:

04.07.2012

undersokelsen

Niva:

Midre

Nedre

2012

Rute:

2 3 4

10
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12

Kl.:
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19:50

20:00

18:33

18:50
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19:14
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TA

TA

TA
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TA
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=

[

Corallina officinalis

79

Dumontia contorta

8

=]

Hildenbrandia rubra
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Mastocarpus stellatus

%)

8

w

Membranoptera alata

85

Palmaria palmata

w

89

Phymatolithon lenormandii

o] 4 =[]+ [+

9

w

Porphyra sp.

9

w

Rhodomela confervoides

202

Polysiphonia sp.

27

-

Osmundea sp.

281

Ceramium sp.

Ahnfeltia plicata

B 1

[

Ascophyllum nodosum

Asperococeus sp.

Ectocarpales indet.

Elachista fucicola

o | =

Fucus serratus

(=
[

Fucus vesiculosus

17

20

7|Laminaria digitata

Ralfsia sp

Spongonema tomentosum

Fucus sp. (kim)

Elachista sp.

Gr 1

25

2
Blidingia minima

11

Chaetomorpha sp.

7|Cladophora rupestris

[

Cladophora rupestris dod

Cladophora sp.

Spongomorpha acruginosa

Ulva lactuca

Ulva sp.

(]

Ulva sp. Ded

290

Enteromorpha sp.

Dyr i dekning

108

Balanus sp.

21

114

Coryne pusilla

21

115

Dy pumila

22

117

Electra pilosa

22

118

Flustrellidra hispida

[

120

Halichondria panicea

124

Membranipora membranacea

126

Mytilus edulis

129

Semibalanus balanoides

17 20 22

21

158

Hiatella arctica

211

Mytilus edulis (juv)

212

Porifera indet.

24

215

Bryozoa indet (grenet)

22

216

Bryozoa indet. (skorpeformet)

21

269

Dy sp.

D’\'r i antall

139

Amphipoda indet.

145

Asterias rubens

146

Balanus balanus

149

Carcinus maenas

Galathea intermedia

159

Hirudinea indet. (1 antall)

166

Idotea sp.

174

Littorina littorea

175

Littorina obtusata

177

Littorina sp.

184

Nucella lapillus

[

190

Patella vulgata

220

Hydrozoa indet.

266

Patella sp.

7

267

Actinaria indet.

[

[

284

Hiatella sp.

286

Littorina sp. juv
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7|Bryophyta indet.
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Calothrix sp.
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APPENDIX 13: MEASUREMENTS OF CURRENTS
Current measurements at station Knar S

Short assessment

The current at this station is so strong that the measurement device is tilted for long
periods.The current is very strong in a northern direction (330-15)° with a strong reflux in a
southern direction (150-165)°.

Surface current at 10 metres (29.06.12-03.09.12)
N

T T T T
40%20 30 40 50 60

Maximum welocity (cm/s) Mean \elocity (cm/s)
per 15 deg sector per 15 deg sector

Current at 36 meters (29.06.12-03.09.12).
N

' 30 | 40 |

Maximum velocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
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Bottom current at 60 metres (29.06.12-03.09.12).
N

30 40 50 60

Maximum velocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector

Strgmmalinger ved stasjon Basv

Short assesment

In this series of measurements (29.06.12-03.09.12) the maximal current velocity is at 10
metres depth 86.4 cm/sec, 53.8 cm/sek at 33 metres and 30.8 cm/sek pa 55 metres. Average
current velocity is 16.2, 10.0 og 6.7 cm/sec respectively. The watermasses in the entire water
coloumn is moving in a south-eastern direction(90-150) ° with a reflux current in the opposite
direction. The reflux current is weak at the surface but increases with increasing depth.

Surface current at 10 metres (29.06.12-03.09.12).

Maximum velocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
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Current at 33 metres (29.06.12-03.09.12).

LI A UL B L LR B
10 20 30% 40 50 2 4 6 8 10y1

Maximum velocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
Bottom current at 55 metres (29.06.12-03.09.12).

N N

Maximum welocity (cm/s) Mean elocity (cm/s)
per 15 deg sector per 15 deg sector

Short assessment

In this series of measurements (29.11.11-03-01.12) the maximal velocity of the current is at 13
metres 44.6 cm/sec, 38.8 cm/sec at 29 metres and 32.3 cm/sec at 45 metres. Average current
velocity is 10.6, 8,8 og 7.6 cm/sec respectively. The water in the entire water column at this
station is moving in a southeastern direction with a weak reflux current in the northwestern

direction.
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Surfacecurrent at 13 metres (29.11.11-03-01.12).

Maximum velocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector
Current at 29 metres (29.11.11-03-01.12).
N N

5 10 15 20 25 B0 35

/

Maximum velocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
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Bottomcurrent at 45 metres (29.11.11-03-01.12).
N N

L B L ey o

5 10 15 2

Maximum velocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector

Current measurements at station vag 8

Short assessment

In this series of measurements (29.06.12-03.09.12) the maximal current velocity at 15 metres
is 49.8 cm/sec, 38.4 cm/sec at 36 metres and 33.6 cm/sec at 66 metres. Average current is 9.1,
8.8, and 6.5 cm/sec respectively. The water in the surface of this location is moving in a

southwestern/western direction(225-300)°. The water exchange is low at the bottom.

Surface current at 15 metres (29.06.12-03.09.12).
N N

Maximum velocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector
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Current at 36 metres (29.06.12-03.09.12).

oy T

R L L R R
5 10 15 20'Q5 30 35

Maximum velocity (cm/s) Mean welocity (cm/s)
per 15 deg sector per 15 deg sector

Bottomcurrent at 66 metres (29.06.12-03.09.12).
N N

5 10 15 20

Maximum velocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector

Short assessment
In this series of measurements (29.11.11-03.01.12) the maximum current velocity at 17 metres is

48.4 cm/sec, 34.5 cm/sec at 52 metres and 37.6 cm/sec at 86 metres. Average current is 11.2, 6.6.

and 7.3 cm/sec respectively. The water at the surface layer at this station is moving in a west-
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southwestern direction (210-300)° and is one-directional (high restcurrent). The water exchange

is low at the bottom.

Surfacecurrent at 17 metres (29.11.11-03.01.12).

Maximum velocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector

Current at 52 metres (29.11.11-03.01.12).

Maximum velocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector
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Bunnstrgm 86 meters dyp (29.11.11-03.01.12).

| \ ' ' :_ T T T T T

) AR
| 5 10 1520 2530 35

/

Maximum welocity (cm/s) Mean velocity (cm/s)
per 15 deg sector per 15 deg sector
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