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Preface

The survey is carried out according to guidelines in NS 9410:2016 which includes evaluation
of sediment, faunal investigation and bottom topography. The environmental survey is
regulated by § 35 in the Norwegian «akvakulturdriftsforskriften. The survey also fulfills the
requirements regarding bottom surveys in the standard 1SO 12878.

The primary objective of a B-survey is to fulfil the requirements regarding maximum biomass
survey (MTB) as they are defined in NS9410:2016. There is a requirement of 19 sampling
stations within the mooring lines of the fish farm. However due to extensive hard bottom at the
site and difficulty getting grab samples decision was taken to reduce the number of stations to
total of 10. The estimated max biomass for the current generation farmed salmon at the site
Haganes is 6.245 ton.

The following have participated in the survey:

Snorri Gunnarsson Akvaplan-niva AS Prosjektleder.

Fieldwork and Report.

. Akvaplan-niva AS
Snorri Gunnarsson P Charts (Olex).

The sampling at Haganes was done 11.06 2020.
Accredited survey:

The following parts of the survey are done in accordance to accreditation methods:

Sampling and treatment of sediment samples, analysis of samples and evaluations of the results.
It should be pointed out that as Icelandic officials have not set standards regarding different
parameters based on samplings at Icelandic conditions so the site characters in this report should
be interpreted with that disclaimer in mind.

! Akvaplan-niva AS er akkreditert av Norsk Akkreditering for pravetaking og faglig vurderinger og
fortolkninger, akkrediteringsnummer TEST 079.
IO' Akkrediteringen er iht. NS-EN ISO/IEC 17025

O Akkrediteringen omfatter bla. NS 9410, NS-EN 1SO 5667-19 og NS-EN ISO 16665.

Akvaplan-niva AS thanks Arnarlax hf. and their personnel for the cooperation during the
conductance of this site survey.

Kopavogi 8. juli 2020
Snormi @unnarsson.
Project manager

Akvaplan-niva AS, Akralind Képavogur
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1 Introduction

The sampling date for the present site survey was 11.06 2020 and done by Akvaplan-niva AS
contracted by Arnarlax hf. in relation to the company's fish farming activity at the site in
Arnarfjordur, Haganes.

The objective of the B-survey is to document the environmental condition of the local impact
zone of the fish farm according to NS 9410:2016 (and 1SO 12878) which includes condition of
the seabed, faunal evaluation and bottom topography registration.

The survey gives an estimate and evaluation of the site condition regarding organic load and
feasibility assessment of the site for fish farming activity.

Figure 1 shows map of the fjord system of Vestfirdir where the site Haganes is located.
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Figure 1. An overview map with the Haganes site market with a red cross.
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2 Professional program and methods

Environmental monitoring of the impact from the fish farming activities on the seabed is a
standardised system. All fish farming sites in the sea are to be regularly assessed. The methods
for monitoring in Iceland, are based on description in the ISO 12878 standard and methodology
described in the NS 9410:2016 is followed. The Icelandic Environmental agency
(Umhverfisstofnun) can also set forward specific requirements regarding frequency of
samplings for different fish farming sites that can overrule the requirements in the above-
mentioned standards.

The B-survey is a trend study of the benthic conditions at or in close proximity to the fish
farming site (local impact zone). Sediment is collected by use of grab (min 250 cm?). Each grab
sample is investigated with regard to three observation types of benthic characters; faunal
parameters, chemical parameters (pH and redox-potential) and a sensory evaluation (gas
bobbles, smell, texture, colour and the thickness of the precipitated slam layer in the sediment.
The different benthic parameters are given a character on the scale from 1 to 4, according to the
scale of the impact on the benthic conditions from organic load, see criteria in table 1. The
number of sampling stations are decided based on the estimated max standing biomass for the
given year class for farmed fish at the site and it is the weighted average for all the sampling
stations that gives the sites condition.

Table 1. Frequency of category B-research for the location of the farm based on state of the defined
farming area.

Site condition at the time of Sampling frequency for B-surveys (NS 9410:2016)
sampling

1-very good At next max biomass

2-good Prior to putting next generation into sea and again at next max biomass.

Prior to putting next generation into sea.
Based on the site condition prior to putting next generation into sea:

Condition 1 — next site survey at next max biomass

Condition 2 — next site survey at next 50% max biomass and at max
3-bad biomass

Condition 3 — next site survey at next 50% max biomass and at max
biomass. Some conditions should apply for farming of next
generation at the site

If any of the samples result in character 4 it is a sign of overload.
4-very bad Overload

2.1 Field equipment

The following field equipment was used during the site survey:
Grabb: Van Veen grabb (0,1 m?)

Sieve 1 mm: Akvaplan-niva

pH meter: Electrode, YSI Professional Plus

Redox-meter: Electrode, YSI Professional Plus

Position determination— Garmin GPS mapping tool.

Digital camera

Akvaplan-niva AS, Akralind Képavogur
4 www.akvaplan.niva.no



3 Site description and bottom topography

3.1 Info site operation

The Haganes site is located in Arnarfjorour Iceladn about 2 km east from Bildudalur. The cages
are lined in a northeast direction from land (30 degrees). The depth under cages ranges from
about 47 m in the southwest part of the farm up to about 83 in the northeast part of the fish
farming site. The more shallower area of the farm is at the northernmost part.

The Haganes site is has been in fallow state for just over 9 months at the date of sampling. The
fish farm at the site has a 2 x 3 mooring system with a possibility total of 6 cages, each with
120 m circumference. The Haganes site has been in use since spring 2014 with the past
generation of salmon as the second generation fish at the site. The planned timing for putting
smolts into sea is summer/fall 2020. The last generation of farmed salmon at Haganes was
salmon farmed from June 2017 to fall 2019.

Table 2 shows the production and feed usage for the past generation.

Table 2. Production and feed usage at the site Haganes, data is based on info given from the fish farmer.

Generation of fish (G) Production (ton) Feed usage (ton)
Generation 2017-2019 salmon 2.484 3.342
Generation 2014 -2016 salmon 2.609 3.673

3.2 Present and past site surveys
Table 2 shows the results and date for previous B-surveys at the site.

Table 3. Past surveys in the local impact zone for Haganes.

Overall
Date of site
sampling Report number Survey type status
05.09.2018 APN-60528.01 (Gunnarsson 2019) Max biomass 1
22.10.2013 Pre farming B survey (Moe 2013) Pre survey new site 1

3.3 Dispersing current

Characters of spread current have not been established for the Haganes (work in progress). S o
we use data from current measurements at 15 m depth. These indicate the main current direction
and mass transport of water is in direction north (345-360 degrees) with a small counter current
towards east (90 degrees) and southeast (150 degrees). Average current speed at 15 m depth is
9.1 cm/s (Eriksen, 2017).

3.4 Position of sampling stations

Description of the stations in the survey is given in Figure 2 and Table 4. Positioning of the
stations was chosen based guidance and perimeters described in NS 9410:2016 and the bottom
topography and planned configuration of the farm Haganes in Arnarfjorour. Depth at the site is

Haganes, Arnarlax hf. B-bottom survey,
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in the range from about 47 to 83 meters. The placement of sampling stations were chosen to
give a good picture of the whole local impact zone in the area with cages that were used during
previous production cycle. The sampling stations had a depth varying from 55 m to 81 m. The
placement of the sampling stations is regarded to be in accordance with the descriptions for
survey of local impact zone given in NS 9410:2016. There were planned sampling for up to 19
stations at the site. But due to extensive hard bottom at the site it was strenuous and time
consuming work to collect samples at the site it was decided (by project manager) to reduce the
number of stations to 10. Drift of the boat added to the difficulty that at the time of sampling as
there was only one cage installed that we could anker the work boat to.

[Settings | Past uips | Layers | 30 [{) Mark | Track | Bottom | Profle | meters { O[S0 <<= ] > Auto | Relief | Boxes | 12:01:07-%-

[26.5 400 42,1 44.2 47,1 S0.7 55,3 50.6 62.5 65.1 66,5 62.2 600 F0.0 722 F4F 76.2 772 78.5 700 70.7 20.4 82,0 24.0 86,5 87.6 824 00,4 010 02,1 04.0 040 05,6 06,6 07.0 072 07.2 974 070 97.0 08,5 08.5 92,5 00.0 02,2 08.2 00.6 100 D02 020000002 003 027 027 022 082 022 073 078 073 07 4
6.0 387 411 45T 456 486 520 56T G100 628 653 665 680 600 TINFI2 TEOTES 773778 700 800 817 628 850 66T 879 808 013 020 930 050 052 058 06.8 970 07 .0¢ JE0OTHOF 0083052080 088 006 00 1 003000 006 003006 002 088 080 935 078 OTO QTR 070 9T 0 073
li5.5 553 40.1 47 445 46.6 515 542 59.9 623 64.1 65.8 674 69.2 717 FE.5 740 750 76.4 773 79,5 79.4 813 27 659 80.5 578 69.7 909 92.5 937 948 95.5 960 96.8 575 I 6L5.0 975 97.7 95.4 905 9.4 9% 98,5 90.3 99.4 100 99,5 99.1 993 99.4 939 98.8 957 97.7 98,2 576 97.2 972 96.1
[25.% 220 20,0 40 427 45.% 4P .8 518 572 50.0 610 637 655 677 605 FOS TIGTIE 754 76,4 77.8 700 802 #1.5 84.1 85.3 265 87.0 205 02.1 035 04.6 05.4 056 06.7 0T LAV 1 0T 4 OF 7 073 082 022 08.5 08.2 080 8.8 0.6 D0 D03 D00 DG 005 000 053 020 052 070 OT.7 080 07.2 068 06.8
55 573 36 4 3|7 42.0 447 46,6 51.1 5.5 5.5 609 625 649 67,4 63.9 9.5 707 722 745 76.0 77,00 T} BL1 3.2 843 837 §7.3 595 92.1 93.2 94.6 95.1 900 95.6 F4 97.2 97.6 98,0 975 97.9 95,2 97 57,4 97.5 99.0 9.5 98.8 99.099.5 99.5 99.0 99.1 99,4 98.9 957 96.2 983 969 97.1 96,7 975
[35.5 359 37.4 32 41.1 44.0 46,8 50.0 551 57.2 599 619 635 66.2 67.3 68.3 69.5 T10 73.0 75.4 oW S7r0.0 70.8 81,4 82.2 845 86.5 889 91.2 93.0 943 95.1 95.6 954 96,4 97,4 97.4 977 97.; N98.2985 95,7 953 98,6 95.8 93.5 99.3 100 93,9955 992 990 99,0 93.7 98,4979 959 97.0 97.1 97.8
5% 359 37,0 3)J6 405 45.6 .0 9.4 53,5 56.0 557 60,6 633 65.0 6.5 7.5 696604 75.0 731 76.5 TTNFS1 T2 60 3 E1 4 &3 85.0 H52 00,5 82.4 040 040 06 ed5 3 96,6 07.6 075 08 1 N7 P52 05,0 08.7 {35 258 050 08,5 0RE 005 00.7 09,5 00.4 60 7 003 95,5 O7.0 O7.0 678 97.5 973 07.0
119355 36 5 3|7 39.6 472 44,6 47.8 510 53.9 575 59.3 624 640 65.3 6.6 65.5 683 71.5 743 75.6 76.1 6 T7.9 79,4 80.5 530 656 55,9 89.2 91.6 93.8 95.0 3610 95.5 57.1 97.5 97.0 97 505 95,1 95.1 953 590AH B 4 99.5 989 95.2 93.6 99.9 9.0 96,6 99,4 99. 95.5 96.3 98,0 577 98.0 9T 2 979
[21.6 260 26,2 26 30,4 41,4 428 46.4 40,5 52.0 56.6 52,8 61.6 63.1 6.2 65.3 65.7 670 60.7 TRGy 42,256 FO.NTT.0 77.7 70.582.1 85,0 26.7 88.1 D05 032 00 056 06.5 06,0 07,4 075970 02,1 08.0 025032 77002 08.7 0.4 00.7 D2.2 02,6 100 906 00,1 022 002 D27 022 07.0 070 07.0 077 08.1
b7 355 35 4 32 304 40 420 440 477 520 85,1570 610 611 617 636 63.6 655 60.5 ASTA]| Bt 7494 763 702 816 827 14486 4 9.0 O7E4 0516 06.4 972 97.5 g% 07.7 97.7 90,2 902 9w 90 5 907 08,6 906 00,1 904 03,3 90.2 909 987 982 99.2 98,9 983 OT.7 985 97,0 977 97.8
[31.2 35,1 35,5 304 39.5 410 42,6 45.0 47.1 51.2 54.5 57.1 59.7 60.6 608 62.2 63.3 65.6 67.9 TU.FN2.0 T2.7 73.0 TANTF5.4 7.2 794 80.9 82.7 85.2 88.3 1.5 04.7 954 06.6 96,8 95 97.5 07,3 97.9 00.4 024992 00.7 983 00.7 97.9 99.5 00.5 95,6 90.0 992 95,6 99,1 993 95.6 939 95.5 98,5 98.7 983 979
094555 35,6 37 1 3.9 410 42,3 45 493 505 55,3 35.6 374 387 601 00.9 626 640 639 633 TN 714 72,4 73.A .7 745 77.3 79.0 809 83.0 59 90.2 95.4 930 93.3 967571 97.0 7.5 95.0 98,47 5 95,6 53.6 95,6 95,5 951 592 96,5 99.0 032 69,5 39.0 99,3 99.4.99.0 39.0 99,0 5.6 58.0 95 4 97.7
790 555 36.0 3616 30.6 405 42,4 42.9 46.0 9.3 572 542 557 57.4 58.3 0.1 617 630 65.2 065 68.NT 717 T2.3 FNT4.5 768 7.4 504 83,755.5 69.6 92.9 949 95,38 97.0 97.3 97 9 979450 95.5 952 99.4.99.0 98.9 7.8 99.5 967 99,8 98.5 S5 99.0 933 99.6 994 99.4 99.0 9.0 98.9 I 97 2
27.233335536239740.442243.745147.550451?53955?57.35936U.U§lﬁ§.U652674 L P11 722 P31 NGO 775 S0042.2 84,4 89.0 91.3 93.5 9013 96,6 97.1 97.7 974 QT 93,4 980983 98.1 955 98,4 95,6 99,4950 993 03.5 97,9 09,4 99.0 90,0 99.1 95.5 99.3 988 98.6 983 980
266319 350 357 380 402 420 455 448 461 404 515 556 552 563 576 58 5 S0x5AN 8 fisF 4.8 G5 NFO.6 T1& P28 TAMTO0 77.7 0 810 543 870 001 GH 055 960 072 076 00 0T 0B 087 98 1083 085 087 9591000002 007 D8 B 053 003 000 084 905 003 005000 084 970 083
256 317 359 358 372 39.9 41 6 43.9 4.6 457 437 0.6 525 53.8 55.1 55.6 5.5 5T FIN 618 635 66.6 DR T0.9 72.0 73,608 73 H00 817 3.4 66,4 83452 1 94.7 555 96.9 IFI0F 3 973 97.7 97.9 983 9.5 95T 98,9 90.8 99.4.99.2 93,1 99.0 953 96.3 99,1 99.7 99.3 99.2 96,6 58,4 98.5 9.1 98.8
[24.0 310 35.0 5.8 26.0 30,1 412 42.7 44.3 45.5 48,6 50.0 52.2 53.2 54.% 55.5 56.0 570 S.NGD9 62.2 65.0 67.NT0.0 70.9 72.0 7Y 57“ 2.2 85,9/62.2 014 04.3 056 06 24072 021 070 020022084022 984087 92,0 08.0 00,0 08,2 08.2 02,6 08,1924 00,1 00.0 00,5 00.2 026 08.4 084 08,4

4.5 207 323 357 35.7 574 410 420 442 452 474 4.1 510 517 523 541 540 56,1 57.2 31 613 64.0 67.0 W6 701 714 T, A3 05 571 00.6 03.7 055,65 7.0 076 075 07.6 0.4 992 08.2 053 00.6 04,1 08.6 07.6 07.0 00.2 9.4 07.7 400 00.4 900 00.3 000 984 5.6 981 07.0
4.2 29,4 30,4 35.9 35.9 375 40.4 413 4.8 449 464 454 499 50.8 518 5 1] 5 567 550g0.8 63.4 66.0 678 68.5 70, R 79.0 T B4.0 B6.3 0.5 3.0 S5 96.4 97.3 99.0 97.5 99.0 99.4 57,9 97.9 95,6 98.7 99.4 96,0 0.6 99,0 99,5 99,9 98,5 982 99,9 905 99.5 997 95,4 7.9 979 98.3
3.6 303 317 36.1 35.3 6.6 30.8 417 4.4 44.0 433 47.0 5.1 49.3 309 593 554 56.0 Jed 624 651 6.1 0G5 0.0 835 861 0.3 0047 05.7 6.0 07.6 951 08.0 075 932 08.0 070 08.0 0.7 OF.0 0BT 047 035 903 08.1 051 0B.F SO0 DB.3 00.0 98,6 08.4 954 08.5
3.6 387 306 33.6 36.0 36.1 30.2 40.8 4.7 43.6 447 45.0 472 98.6 50.2 51.3 5D 536 54.6 353 58 mzeams] 6 704732 75 0383785567 941594.1955 97,1 97.3 983 97.5 07.997.9 97.9 95,1 9.8 95,5 98.6 99.0 98.9 98,0 98.8 98.4- 976 95,3 98.4 3.8 985 656 983 933 986
[23.7 37,3 30,3 22.0 36.1 250 38.5 401 415 4.6 425 448 465 477 40.1 50.1 51.6'% 4 59.1 526 55.5 #53 00.5 020 05.1 96.2 D75 07.5 07.0 07.0 030 07.6 07.7 0.7 0.2 03,4 02.0 03,0 09.4 02,5 08,4 075 07.5 920 DB.0 2.0 070 07.3 070 07.0
230271 206 220 36.2 362 37.8 30.0 411 422 432 44.4 450 46.0 453 49.6 50.6 518 510 52.4 54.6 &7 7 86.100.0 2.9 04.0 065 07.4 079 07.6 07.3 932 0.1 0.0 07.0 0.4 08.1 0BT 083 083 00.3 08.0 655 07.0 9ET 0B.0 0B.6 971 07.4 983 083
[11.0 358 78.1 30.7 32.6 36.7 37.2 385 40.3 41.6 427 43.6 448 950 46.7 4.0 40.2 50,1 J.6 510 53.4 56.5 G0 853 8.0 923 04.7 D6.7 OF.0 O7.5 07,9 0.6 95.0 07.9 050 08.1 98.5 0B.5 0B.3 08.4 5.1 5.7 00.1 991 08.4 97.7 983 0G0 977 07.0 977 0.8
[20.0 202 27.0 50,5 327 7.1 37.2 3.2 39,6 408 A9 428 45T 4.0 457 6.6 475 493 PR30 521 545 Q1 621 61z 67 L NG.6 88.4 DLT 03.7 0.5 0G.F 07.5 07.0 07.7 033 03.2 070 08.5 0.6 D54 BT 07.0 051 7 00.1 0% 00.1 7.9 09.0 0.4 070 09.1 97,3 0F 6
10.5 240 27.0 303 33.8 36.7 37.5 37.0 38.6 401 412 418 42.5 42.7 4.5 94.6 46.2 8.1 49.0 5.4 50.9 571,408 (s 7 7o 758 817 AN B84 904 02.0 949 068 975 97.7 97.0 978 97.0 95,1 98.0 97.9 98.1 O7.5 07.5 06.7 98.4 08.3 PR 058 9E.0 06.9 7.5 7.6 07.0 96.9 981
15.6:23:3 26.3 297 92.9 35.6 37,8 36.0 38.0 39.3 40.2 40.9 413 417 42.7 43.8 45.4 47.1 48.3 48N 30.1 5 1170.5 613 62705 890 913 94.6 56,9 97.2 97.9 97,53 $7.5 98.0 97.9 96,0 960 95,1 8.2 98,1 7.5 992 98.6 955 99.9 95.6 99.5 976 979 97.9 952 978
1.0 219 25.1 752 311 34.0 37.4 57.5 37.4 33.4 30,1 30.3 30.0 40.5 415 2.0 43.0 453 490 479 £ 770702 819 B3INGTE 00.1 4.0 6.4 07.0 O 2 07.0 076 07.5 07 5 OF 8 0.7 08.3 054 033 07.4 053 00.0 6.0 00.0 977 083 073 073 073 977 07.0
157 205 24.1 27,1 30.1 32,6 35.0 37.2 36.9 36.0 373 38.5 30.2 30.9 407 1.7 43.2 453 46.5 472 B 7251 78,5 803 837 NG 00.1 935 06.1 6.7 7.4 076 7.7 07.7 951 OF.5 7.0 95.4 05.3 0.2 08.7 95,5 09.5 95.3 08.0 0.4 08.4 083 97.3 07.5 57.6 0.1
12.6 104 22.5 257 20.1 220 34,3 26.2 36,1 25.8 36,6 37.6 22,1 39.7 204 40,4 41.0 435 447 A 457 4N 3 & 6 60.9 721 PN TR 802 82.0 87NQ.E 020 05.3 06.2 06,4 07.2 07.2 07.3 07 % 07.6 0.7 0F.0 02.0 03.0 07.0 07.0 07.7 07.2 0F.0 982 DB.3 O7.0 077 07.4 076 08.3
127 18.4 247 250 20.2 20,5 337 26.0 35.5 351 350 36.7 373 36.0 387 30.0 4.3 423 438 40 452 455 7 5 60.7 720 76.0 MG 613 845 870 05402 5 04,5 05.0 06,0 07.0 973 073 073 07.2 960 082 0B.1 072 07.7 075 08.2 085 06.0 963 08.0 0.2 971 07.4 9210 08.1
10.5 17.4 20,8 739 26.8 79.6 917 52.6 35.0 34.5 35.0 35.6 36.2 36.7 37.4 38.4 30.4 410 324 440 445 452 43 JICY 5.9 57.5 60.5 NG 60.3 72.1 76.4 7E.NGL6 847 87.1 80.7 INJ 04.3 956 6.3 06,8 O7.5 07.4 7.7 OF.5 7.3 OF.F OF.7 O7.3 07.2 97.5 07.0 97.7 0B.F O7.5 97.0 O7.5 97.5 97.7 SE.0 08.0
10.0 47,0 20.2 2% 2.4 28,5 30,1 32.5 34.4 34.5 34.5 34.9 352 35.9 364 30.7 20.1 4051 23 440 45T 4, 65 NQ.0 720 70,2 78,6 81 345 26,3 80,4 01 NGO 951 6.3 00.F 7.3 7.0 675 7.0 6.5 077 O7.5 0.0 07.5 0.1 07,4 070 03,3 07.0 07,9 07.4 07,4 07.5 07,3 08.
10.0 167 19.7 724 24.4 26.2 28,1 20.7 313 317 3410 33.5 34.2 349 358 37.3 38.6 91 417 428 440 4554 6 499 52 %6 65 2 60720 75.7 72.1 817340 86.4 85.7 916 03950 955 96.5 972 96.0 9T 4 073 077 9F .4 07.5 97,8 07.7 98.0 08.2 975 08.1 985 OF.1 081 979 08.3 9.0 988

110 167 19.4.720 23,1 74.6 26,0 19.2 30,2 30.8 33.6 33.1 339 345 355 37.1 39,98 41.1 42,4 43.6 49 467 48.7 520 YYD 60.9 648 69.09GL 75.6 77.9 08 B30R6.4 5.7 91,9 92.9 3 95.4 96.5 97,3 95.4.96.3 97,4 .4 97,4 7.5 7.7 96 75
146 167 103 107 208 725 245 765 27 8 50 5 355 331 35 1 336 345 30 1 3¢5 280 402 41 1 42pprhad 461 475 510 PG 605 6.0 677 TOINGA.5 772 803 83.0 AN 675 0.7 02 7 04733 05,6960 962 962 075 07 976 o7 orp oan:  Taganes (15m)-2013 8.1
0 169 175 183 192 20,0 233 25.2 372 303 318 327 325 330 345 35,61 ] 5 395 403 05 425 253 474 504753.0 554G 8 632 669 T0.9 g 77.0 600 3.0 561049 90.5 92.6 940 SINJ55 96.5 87.1 969 57,6 9T.1 977 871 975981 g o
12.56.1 158 150 169 189 111 22.1 26,0 28.0 206 317 320 224320 {363 575 584 19407 417 042 46,9 5 518 549 SINGLG 60,1 62,4 72.e 5 104 820 860 87 0N00.2 92,3 953 943 DLNDOY 67,0 96,8 96,5 97.4 976 068 97,6 67,0 m'"’m'a"’[[m Amordegn)  go
69 19,0 143 144 154 174 197 22.2 250 272 263 207 319 320 3.1 33 35.5 366 373601 0.1 41.4 43,6, 45 49,5 51.4 54.4 57.6 WL 65.5 6.9 7.0 T 79.8 820 85,5 07.8 1N 91.7 95.2 943 W2 968 36,4 96.9 56.7 973 9.2 57.6 97.8 679 20000 79
63 71121120130 15.4 180 20.9 23,5 25.5 278 30.0 3LE 319 325 33.3 347 35990 3 30.7 40.6 4A 45 98,0 49.9 53.1 56.1 G0N0 6.2 7.5 76.5 Wl B2.7 850 67.1 9.3 PS03 94,0 95.3 96,0 96.5 96.5 96.9 96.4 97.6 97.2 9.4 98.0 ¢ 82
TO 7274 103 115 143 17.2 20,1 20.6 240 274 20,5 31.0 316 323 33.1 342 55080 P51 59.1 40305 441 47.5 45,4 52.0 55.4 59.2 6N 67.5 717 76.2 TONGL0 847 6.5 8.7 R 956 55.0 95,6 96.4 96.2 96.0 6.1 97.5 976 979 977 + 81
TH 72 P 75 102 134164 19.1 216 240 264 27,8 299 323 330 333 335 35.1 6.5 378 30.0 5 411 429 45.6 461 514 543 5.2 62902 71.4.76.2 78.8 N9 843 6.1 7.7 90.5 91 93.4 947 95.4 95.9 955 95.9 96.2 97.0 96.9 98.0 97.7 ¢ 78
T4 73 T 77 103 133 16,1 18.5 20,0 75,5 256 27,1 20.4 32.5 35.1 3.5 330 35.0 36.3 7.5 330 703 408 42.5 448 47.2 505 59,5 5T.5 612 6607 754 737 80.NGS 66,0 7.6 0.1 91.9.93.8 044 95 95.7 96,1 96.1 96.2 B6.7 97.2 9.7 97 80
T 73 7590 109 134160 182 20.6 227 25.1 26.5 20.5 316 351 339 34. 349 36.1 5 9.0 404 4LT 437 46.6 491 524 567 5.5 6.1 ON) 4.3 77,5 810 80Q 5.5 674 90.1 913 526 530 947 55.3 96.0 98,3 96.0 96.3 071 97.6 965+ 65
783 B2 102 108 139 160 18.2 20,3 716 250 26.8 29.0 319 33 4.1 342 348 35.7 78 30,0 50.0 40,3 41.4 43,4 45.5 493 51.0 55.2 56.1 633 67.7G3.4 7.8 60.5 8354 86,8 90.5 91,0 92.9 93.3 94,5 95.0 96.0 96.1 96.1 96.1 96.9 7.0 97.1 78
T8 BE D27 L4 161162 D00 25 247 200 68 0 326 593 347 552 555 305 £7.7 505 305 400 G17 A6 965 505 534 57,5 611 66,3 TIRJET E0.3 528 SORSAIED.1 905 623 93,1 542 645 6 960 96.4 9610 96.2 96 9701 72
D5 06 110 112 7 150 165 102 199 201 244264279 302 20 300 0392 304369 215 306 509 2 1 441452 508 895 515 610 664725 NPT 814 BATU5001 0520 951 941347 054 959 954865 960 968 9671 7

199125196 154162 182 18P 2N 901 4354366 37,5 35.6 %0.0 40.9 42.6 H4.5 472 50.6 53.6 57.9 615 66,4 71.0 0 79 523 83,9 56.2 87,0 9.5 91,6 92.8 939 94 950 95,6 957 96,9 96.4 96.4 96.7 7.2
Deptheontows _1 | 2 | 5 | 10 5n 100 m|35936557533340n4124314514755n7533579ﬁusﬁsvn?ma793515aassssw13959149249379429439559639579579519519659559?395595397397n97n971973975

625555971593 90.8 92.0 933 93.7 947 952 95.2 95,1 965 96,1 96.0 56.1 95.2 970 96.9 572 95.9 96.6 FSHIKE 7
Chart selection [Morgeskart 15/11-2018 | NGUmaps {rightmouse) |[CharWorld | [Backgrmund] Chart files | CDindex | ChartWorld versions || sa.1 5.4 96 7 492 00,4 91,2 927 597 94,5 05,0 95.2 563 96,0 06 7 06.7 565 95,0 96,6 074 975 97.0 97.4 3—‘

N 30519054061 060070068965 063964068 063072068 Olex
Plotlayers <<<|>>»| B2 | P2 | G2 | B2 | I | & | 23 | 83 | Go | Do | Pend Right monse button changes labels | 212121 0010 (oot oo s s g0 s s s

Figure 2. Chart showing depths at the site Haganes. Sampling stations st. 1 — 10 are marked with color
codes that describe the condition according to NS 9410:2016, chapter 7.11. Color codes: Blue =very
good condition, green = good condition, yellow = bad condition, red = very bad condition.

Table 4. Placement and depth of the sampling stations in the B-survey.
Station number North Vest Depth (m)

St1 65°40.433 23°32.817 81
St2 65°40.362 23°32.831 71
St3 65°40.348 23°32.846 67
St4 65°40.361 23°32.889 66
St5 65°40.369 23°32.868 69
St6 65°40.340 23°32.969 55
St7 65°40.392 23°32.921 68
St8 65°40.396 23°32.882 71
St9 65°40.384 23°32.812 75
St10 65°40.314 23°32.906 59
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4 Results

Results for the different parameters are given in Table 5. The overall site condition was 1 «very
good» and is the result of the weighed average for all sampling stations. Overall condition for
the site is 1 «very good». Overall the condition for group Il parameters (pH/Eh) was 1 or «very
good» as well as for condition for group Il parameters (sensory) and average group Il + 1lI
parameters (mean value) see Table 5. A complete filled sampling sheet with calculations for
each parameter is attached in appendix.

Table 5. Results from the classifications of the local impact zone of the fish farm Haganes in June 2020.

Parameter Condition
Group Il - parameters (pH/Eh) 1
Group Il — parameters, (sensory) 1
Group Il + Il — parameters (mean value) 1
Site condition 1

There were collected valid sediment samples at two stations out of the ten sampled and seven
stations were assigned as hard bottom type. This indicates that in general there is a hard bottom
in the local impact zone at Haganes.

For the group Il parameters (pH/redox), for sensory parameters (group I11) and for combined
parameters Il and Il (pH/redox and sensory) all ten stations had conditions 1 «very good».
Animals where present in all three soft bottom samples and in two of the hard bottom samples.

Haganes, Arnarlax hf. B-bottom survey,
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5 Conclusion

Based on the criteria given in NS 9410:2016 the fish farming site has been assigned a site
condition 1 «very good» at the date of sampling. A total of 27 grabs were taken with VVan Veen
grab (0,1 m?), divided on 10 stations placed around the Haganes local impact zone. For
combined parameters Il and 111 (pH/redox and sensory) all ten stations had condition 1 «very
good»

This survey in the local impact zone is done at fallow period after over eight month resting
period. In the previous B-survey at max biomass the that also gave the overall condition 1 more
than half of the sampling stations were of hard bottom type and this is even more apparent in
the present study. The status of the three soft bottom stations in the present study was very good
and there were no signs of organic load while in the previous B-survey at max biomass there
were signs of some organic load in the deeper areas of the local impact zone. The conditions
seem therefore to have overall improved at the site during the present fallow period.

The site is assigned a condition factor 1 "*Very good™ according to calculations based on
methodology described in NS 9410:2016 and sample sheet Table B.1 and B.2 (se chapter
7 Appendix).
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7 Appendix:

7.1 Sheet (B.1 og B.2) NS 9410:2016

Sample scheme B.1
Company Arnarlax Date: 11.06 2020
Site: Haganes, brakklegging Site no.:
Fieldworker: Snorri Gunnarson (SGU)
Gr Parameter Point Sample number
1 2 B 4 5 6 7 8 9 10
| Bottom type: S (soft) eller H (hard) s H H H S S H H H H
TS = | Yes (0) No (1) | 0 | | | | 0 | 0 | | 0 | | 0 |
lmm
I [pH value 75 78
Eh (mV) ORP 189 8
plus ref. verdi 389 208
pH/Eh from figure 0 0 0 0 0 0 0 0 0 0
Status station 1 1 1 1 1 1 1 1 1 i
Buffer-temp 100 C Sea temp 77C Sediment temp 32C
pHsea 8,1 ORP sea 215,0 mV Ehsea 415,0 mV Reference electrode 200,0 mV
Il |Gas bubbles Yes (4) No (0) 0 0 0 0 0 0 0 0 0 0
Colour Light/grey (0) 0 0 0 0 0 0 0 0 0 0
Brown/black (2)
None (0) 0 0 0 0 0 0 0 0 0 0
Smell Light (2)
Strong (4)
Solid (0) 0 0 0 0 0 0 0 0 0 0
Consistency Soft(2)
Aqueous (4)
v<1/4(0) 0 0 0 0 0 0 0 0 0 0
Grab volume
() 1/4 <v<3/4 (1)
v>3/4(2) 2
t<2cm(0) 0 0 0 0 0 0 0 0 0 0
Thickness of
slidge (t) 2<t<8cm(l)
t>8cm (2)
Sum 2,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Corrected (*0,22) 0,4 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Status station 1 1 1 1 1 1 1 1 1 1
Average group l1& il 0,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Status station 1 1 1 1 1 1 1 1 1 1
Grab ID
K-3
pH/EhID ]
YSI-professional plus PR A G ARETEE
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Sample scheme B.1

Company: Arnarlax Date: 11.06 2020
Site: Haganes, brakklegging Site no.: 0
Fieldworker: Snorri Gunnarson (SGU)
Gr Parameter Point Sample number Index
11 12 13 14 15 16 17 18 19 20 S% | H%
| Bottom type: S (soft) or H (hard) 30 70
L [ [ ] [ [
| 1mm Yes (0) No (1)
I |pH value
Eh (mV) ORE
plus ref. verdi
pH/Eh from figure 0,00
Status station
Sediment
Status group Il 1 Buffer temp 100 C Seatemp 7,7C temp 32C
pHsea 8,1 ORP sea 215 mV Ehsea 415 mV Reference electrode 200 mVvV
Il |Gas bubbles Yes (4) No (0)
Colour Light/grey (0)
Brown/black (2)
None (0)
Shel Light (2)
Strong (4)
Solid (0)
Consistency Soft (2)
Aqueous (4)
v<1/4(0)
Grab volume
() 1/4<v<3/4 (1)
v>3/4 (2)
t<2cm(0)
Thickness of
slidge (t) 2<t<8cm(l)
t>8cm (2)
Sum
Corrected (*0,22) 0,04
Status station
Status group I 1
Average group Il & Ill 0,02
Status station
Status group 1 & Il 1
pH/Eh
Corr.sum Status
Index
Average
<11 1
11-<21 2
2,1-<31 3
23,1 4 Status site:
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Sample scheme B.2

Company: Arnarlax Date: 11.06 2020
Site: Haganes, brakklegging Site no.: 0
Fieldworker: Snorri Gunnarson (SGU)
Sample number 1 2 8 4 5 6 7 8 9 10
Depth (m)
Number of trials 1 3 3 3 2 3 3 3 3 3
€55 upbles (g sEmals) No No No No No No No No No No
Clay X
Silt
Sediment type sand X X X
Gravel X X
Shellsand X
Reef
Rocky bottom (cobbles, boulders)
Echinodermata, count 1 1
Crustaceans, count
Molluscs, count
Polychaetes, count >20 >30 2 2
Other animals, count
Beggiatoa
Feed
Faeces
(RIS St. 6. Mostly sandy, stones and dead shells (nhot able to measure
pH/redoks). St. 8. One starfish and stone in grab nr. 3. St. 10. Only
some small stones/pebbles in 3rd grab (not able to measure
pH/redoks). No cages installed at the farm at sampling - therefore
more dificult to take grab samples
Grab Area [m?] | 0,1 Grab ID K-3
page 3 of 4 pages
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7.2 Pictures of samples at Haganes

St1l

NA NA
St2

NA NA
St3

NA NA
St4
St5
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St6

NA NA
St7

NA
St8

NA NA
St9

NA
St10
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7.3 Bottom topography and 3D view

[Serdngs | Pastuips | Layers |[3D](z) Mark | Track | Bottom | Profile Relief | Boxes
- ST Sleed

Camera 100 meters ahove ace ﬂ - - . = — . _ _ :
Plotlayers =< | -==| Ez | F2 | G2 | Hz | 1z | I | A3 | B3 | o [ - =
[ Otjre [ e | Furud | Bkt | | UX << | -~ | ‘:EEEES&_
Figure 3. Showing bottom topography 3D at Haganes with each sampling station according to info in
figure 2 and Table 3.
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