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m Raudamelsndma vid Straumsvik

1. Inngangur

Vegna steekkunar @ hafnarsvaedinu i Straumvik var arié 2022 gerd kénnun @ moguleikum til 6flunar
storgrytis i ndgrenni Hafnarfjardarl. P& og einnig pegar petta er ritad er ekkert griétnam opid &
hofudborgarsvaedinu eda i nagrenni pess. Stoérgrytis vegna hafnarframkvaeemda og landvarna hefur
verid aflad med pvi ad safna stérgryti sem til fellur Gr hisgrunnum og 66rum framkvaeemdum. Ppessi
adferd er seinleg og dareidanleg. begar um er ad raeda stora hafnarframkvaemd sem krefst mikils
magns storgrytis verdur ad vera tiltaek griétndma par sem haegt er ad tryggja afkost og geedi i samraemi
vid verkframkvaemdina. [ kdnnuninni fra 2022 var afgerandi nidurstada ad svonefnd Raudamelsndma
(einnig nefnd Ottarsstadanama) vid Straumsvik veeri lang hagstaedasti kosturinn vardandi 6flun
stérgrytis fyrir steekkun Straumsvikurhafnar. Stadsetning namunnar er synd @ mynd 2-1 sem er hluti
af adalskipulagsuppdrzetti Hafnarfjardar.

2. Skipulagsmal
Raudamelsnama er ekki synd sem efnistokusvaedi @ adalskipulagsuppdraetti Hafnarfjardar. Mynd 2-1
synir breytingu a adalskipulaginu sem gerd var arid 2021. Skv. pessu adalskipulagi er Raudimelur 3
Obyggdu svaedi. Unnid er vid ad breyta skipulagi pannig aé Raudimelur verdi skilgreindur sem
efnistokusvaedi. ba parf einnig ad gera umhverfismat fyrir ndmuna.

Ll |

-

b
Raugimelur

Mynd 2-1. Breyting fra drinu 2021 a adalskipulagi Hafnarfjardar vegna Reykjanesbrautar.

3. Jarofreedi og ndAmusaga
Raudimelur var gjallhridgald sem var og er umluktur hrauni fra Hrdtagjardyngju. Mynd 3-1 synir
loftmynd af ndmunni. Hratagjardyngja er talin vera 6000-6500 ara gomul. Talid hefur verid ad
Raudimelur sé svokalladur gervigigur. Ekki verdur hér fjolyrt um hvort petta er raunin, en

1 Studull verkfraedi og jardfraedipjonusta (2022). Athugun a8 moguleikum a 6flun stérgrytis i landi
Hafnarfjardar. Minnisblad til Hafnarfjardarhafnar jani (2022).
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[ﬁ Raudamelsndma vid Straumsvik

gjallhrugaldid er dvenjulega stért og einsleitt midad vid gervigig. Hraun Ur Hrjutagjardyngju hefur flaett
upp ad gignum og kaffeert hann ad hluta. A sidustu 8ld var unnid mikid magn af gjalli Gr ndmunni og
eitthvad magn af grjoti. A loftmyndum frd 1958 sést ad pa pegar er buid ad grafa Gt umtalsverdan
hluta ndmunnar. Naman var nytt sem efnistokusvaedi fyrir gamla Keflavikurveginn. A loftmyndum fra
1973 virdist ndman vera ordin svipud ad staerd og nd. | ndmuskra Vegagerdarinnar kemur fram ad
engar rannsoknir hafa farid fram a efni 4r namunni.

Mynd 3-1. Raudamelsnama, loftmynd fengin af maps.is. Ndman er um 5,6 ha ad staerd.
Liklega var hzett ad nota namuna vegna pess ad grjétpekjan ofan a gjallinu var ordin of pykk.
Ekki eru til heimildir um pad hvernig gjallgigurinn leit 4t 46ur en ndmugroftur hofst. bad er pvi ekki
haegt ad maela nakvaemlega pad efnismagn sem tekid hefur verid ur ndmunni. Midad vid ndverandi

stddu og nyja maelingu & ndmunni ma daetla ad heildargréftur Gr ndmunni sé nd um 700.000 m3.

Eftir ad nytingu namunnar var heett var a timabili stundad umfangsmikid leirdufuskytteri i nAmunni og
sjast ummerki pess vel enn.
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@ Raudamelsndma vid Straumsvik

Mynd 3-2.

Naman liggur mjog vel vié framkveemdasvaedi vid Straumsvik. Gamall namuvegur liggur frd ndmunni
i att ad undirgdngum undir Reykjanesbraut vid Straumsvik. Vegurinn liggur i gegnum svaedi 112 3
nattdruminjaskra. ba verdur ad taka fram ad gervigigar njota verndar skv. nattdruverndarlégum.

betta & pd varla vid um gervigiga par sem buid er ad fjarleegja ad mestu med gjalltdku.

Eins og naman er nq, liggur 5-10 m pykkt hraun ofan a pykku lagi ur gjalli i brinum namunnar sbr.
myndir 3-3 og 3-4.

Mynd 3-3. Hraun ofan d gjalli i austurkanti Raudamelsnédmu. Stérstudlad hraun vinstra megin d
myndinni en gjallkennt rétt haegra megin vid midju.
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Mynd 3-4. Horft til sudvesturs yfir Raudamelsndmu. bPunnt hraun yfir bykku gjalllagi.

Hraunid er talsvert misjafnt ad gerd en i sudur og austurhluta namunnar er mjog stérstudlad berg
sem gaefi umtalsvert magn af stérgryti. Myndir 3-5 og 3-6 syna stérgryti Ur namunni

Mynd 3-4. Grjot ur Raudamelsnamu Mynd 3-5. Storgryti i suduhluta
lokar veginum ad ndmunni. Kvardier 1,0 m. ndmunnar. Bakpoki er um 50 cm d haed.
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@ Raudamelsnama vid Straumsvik

Naman er um 20 m djup og jardvatn i botni hennar hefur liklega takmarkad gjalltoku. Yfirbord
tjarnarinnar i botni namunnar maeldist i hadinni +/- 0 skv. hadarkerfi Landshadarkerfi (LSH 2004).
Staerstu studlarnir eru i sudausturhluta ndmunnar. Gjallhragaldid i gervigignum geeti hafa haft ahrif 4
hraunrennsli og studlamyndun i hrauninu.

s

Mynd 3-7. Storstudlad hraun og storgryti i sudaustur enda Raudamelsnamu.

Vegagerdin lét arid 2021 bora grunnar ( = 10 m ) kdnnunarholur i sama hrauni um 800 m vestan vid
namuna. | peim kom fram lagskipting i hrauninu i ,harda“ og ,veika“ klépp.

[ umhverfismati Vegagerdarinnar og Hafnarfjardar vegna tvoféldunar Reykjanesbrautar vid Straumsvik
kemur eftirfarandi fram?:

,Gert er rdd fyrir ad um 142 pusund m? af efni komi ur skeringum og pvi purfi um 104 pisund m? ur ndmum?”.

,Ekki hefur verid dkvedid ur hvada ndmum efni i framkvaemdina verdur sott, en verkid verdur bodid ut og er krafa
um ad bjédendur geri grein fyrir hvar efnistaka muni eiga sér stad. Skilyrdi verdur sett um ad éll tilskilin leyfi liggi
fyriri peim namum sem efnistaka mun fara framiog p.a.l. hafi peer farid i gegnum ferli umhverfismats samkvaeemt
I6gum nr. 106/2000. Nokkrar ndmur eru G skipulagi i grennd vid framkvaemdasvaedid. Ndlaegustu ndmur d
skipulagi eru Undirhlidandma (Hafnarfjérdur — bélstraberg) og Vatnsskardsnama (Grindavik)”.

Vegagerdin hyggst pvi ekki nyta pessa namu vid tvoféldun Reykjanesbrautar.

4. Framkveemd borana.
[ ndmunni er samkvaemt framgreindri lysingu tvenns konar efni: Annars vegar hraun sem hentar til
oflunar storgrytis og hageeda fyllingarefnis og hins vegar gjall sem nytist sem almennt fyllingarefni.

2 Mannvit (2021). Reykjanesbraut (41-15). Krysuvikurvegur-Hvassahraun. Mat & umhverfisdhrifum.
Frummatsskyrsla. Vegagerdi Hafnarfjordur (juni 2021).
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Pad er pvi naudsynlegt ad kanna pykkt hraunsins og legu gjallsins til pess ad skipuleggja efnistdku i
namunni.

Til pess ad athuga pykkt @ hrauni fyrir stérgrytisvinnslu var dkvedid ad bora kdnnunarholur &
namusveaedinu. Pessar holur gegna pvi hlutverki ad finna pykkt & hentugu bergi til framleidslu a
stérgryti. Med pvi er einnig akvedid i hvad att er hagstaedast ad staekka ndmuna midad vid pad ad
hamarka hlutfalls storgrytis i vinnslunni. Boranir fér fram a timabilinu januar til mai 2023. Unnid var
mjog slitrott vegna vedurs og anna borverktaka. Einnig purfti ad gera adkomuvegi ad morgum
borstodum vegna pess hve landid er 6slétt og erfitt yfirferdar. Boradar voru 31 hola med skotholubor
til pess ad finna pykkt & heillegu hrauni. Vid slika borun er pykkt hraunsins metin med hlidsjon af
borhrada og borsvarfi. Einnig voru boradar fjérar holur med kjarnatoku til pess ad kanna gerd
hraunsins. Tafla 4-1 synir stadsetningu, gerd og numer borhola. Einnig hver dzetlud pykkt hrauns er i
hverri holu. Lysing a bergkjornum og ljésmyndir af peim er ad finna i vidaukum.

Stadsetning borhola og stadsetning pversnida byggdum & borholum eru synd a teikningu 1.

Haed 4 botni hraunsins skv. borholum og haed og lega a nedri brin hraunsins eins og til sést i niverandi
namu eru notud til pess ad gera likan af pykkt og legu hraunsins. A teikningu 3 eru snid i nAmusvaedid
sem byggd er 4 pessu likani. Hadarlikan af hraunbotninum er synt a teikningu 5.petta er ekki ndkveemt
likan, en byggt @ peim gégnum sem fyrir liggja. Likanid er gert af tolvuforriti og ekki gerd nein tilraun
til pess ad lagfeera pad enda engar forsendur til pess. Buast ma vid ad nidurst6dur séu mjog
6ndkvaemar 8 j6drum likansins, t.d. vid nordurbrun pess.

Tafla 4-1. Stadsetning, gerd og hraunpykktir i borunum vorid 2023.
Gerd Borhola Stadsetning (ISN 93) Haed Hraunlag
borunar nr. X Y Holutoppur | Pykkt Botnhaed
(my.s.) (m) (my.s.)
RL1 350.470,717 395.789,995 17,34 2,4 14,94
RL2 350.446,168 395.726,571 18,34 1,8 16,54
RL3 350.469,030 395.657,971 21,53 5 16,53
RL4 350.413,314 395.623,995 26,55 5 21,55
RL5 350.464,406 395.545,911 25,38 2,3 23,08
RL6 350.391,367 395.536,549 25,25 3,4 21,85
RL-7 350.558,489 395.834,128 22,87 12 10,87
S RL-8 350.581,793 395.943,356 22,96 9 13,96
g RL-9 350.644,904 395.903,832 23,29 6 17,29
§ RL-10 350.743,846 396.061,490 25,00 5,7 19,30
RL-11 350.661,371 396.042,244 24,93 18,2 6,73
RL-13 350.634,904 396.072,009 25,22 17 8,222
RL-14 350.552,675 395.684,931 28,31 23 5,31
RL-15 350.562,306 395.649,874 27,72 18 9,72
RL-16 350.587,108 395.605,697 27,85 19 8,85
RL-17 350.656,207 395.596,304 28,43 22 6,43
RL-18 350.654,006 395.643,208 28,28 20 8,28
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RL-19 350.718,443 395.604,609 28,10 19 9,10
RL-20 350.759,274 395.606,043 27,92 20 7,92
RL-21 350.742,655 395.659,182 28,42 20 8,42
RL-22 350.708,374 395.708,890 27,26 19,5 7,76
RL-22a 350.710,220 395.722,100 27,36 4 23,36
RL-23 350.632,948 395.689,454 28,02 30 -1,98
RL-24 350.433,313 395.899,195 20,07 17 3,07
RL-25 350.402,960 395.891,790 20,00 19 1,00
RL-26 350.607,985 395.833,703 23,08 10 13,08
RL-27 350.615,554 395.768,123 21,92 6 15,92
RL-28 350.663,435 395.813,294 19,97 5,4 14,57
RL-29 350.577,235 395.752,806 20,44 3 17,44
RL-30 350.553,402 395.894,537 19,62 12 7,62
< RM-1 350.605,757 395.659,680 28,00 20 8,00
E RM-2 350.566,464 395.837,276 22,87 12 10,87
% RM-3 350.385,131 395.918,764 20,40 18,5 1,90
< RM-4 350.641,701 396.052,351 25,28 13,7 11,58

Byrjad var ad bora i sveedi sudaustan vid ndverandi namu. betta byggdist a pvi ad stérir studlar eru i
namubrdninni i sudaustanverdri namunni. Parna er einnig landid laegra en annars stadar vid ndmuna
pbannig ad ndmuvinnsla & pessum stad veeri minna dberandi en annars stadar. bvi virtist upplagt ad
hefja vinnsluna parna.

Nidurstada borana vard pé st ad hraunlagid a pessum slédum (sja snid 2 og 3 og borholur RL-01 til 05)
er punnt og pvi ekki vel fallid til stérgrytisvinnslu.

5. Lysing hraunsins

Teikning 2 synir stadsetning borhola. Pykkt hraunsins er synd sem sulur vid hverja borholu sem gefa
til kynna hlutfallslega pykkt & hrauni i hverri holu. Teikning 2 synir greinilega ad laegdin sem upphaflega
var ztlunin ad nyta er ekki hentug til storgrytisvinnslu. Hraunpykktin par er adeins 2-5 m. Teikning 2
synir einnig greinilega ad pykkasta hraunid er ad finna i sudaustur horni namusvaedisins og rétt nordan
vid nidurkeyrslu i ndmu. Teikning 3 synir snid sem byggd eru 4 télvulikani af pykkt hraunsins. Snid 1
til 3 liggja u.p.b. i austur - vestur en Snid 4 i u.p.b. nordur - sudur. Snid 1 synir ad gjallid i Raudmel
pynnist mjog fljétt i att frd gignum og vid tekur pykkt hraun. Hraunid virdist sidan pynnast til austur.
Borhola RM-4 synir 11-12 m pykkt hraunlag en évist er hvad tekur vié undir efsta hrauninu.

Snid 2 synir ad undirlag hraunsins er nokkud slétt & pessum stad. Snidid synir ad hraunid er punnt
naest ndmunni en pykknar med aukinni haed 4 landi. Pad er ekki haegt ad fullyrda ad gjallid nai alla leid
ad vesturenda snidsins. Til pess vantar gogn.

Snid 3 synir sannfeerandi halla a gjallinu Gr gdmlu ndmunni. Austan vid mitt snid tekur vid pykkt hraun.
Ekki er vitad hvort gjalllagid er enn til stadar undir pykka hrauninu.
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Snid 4 synir tiltdlulega jafna pykkt & hrauninu par til kemur ad hasléttunni sudaustast a sveedinu. bad
er ekki vitad hvad er undir hrauninu i pessu snidi.

Eins og komid hefur fram liggur mispykkt hraun upp ad gjallgignum. Efsti hluti pess er yfirleitt
bl6drottur og oft med laréttum skilum. Undir pessum efsta hluta tekur oftast vid storstudlad hraun.
Nedar geta sidan verid gjallkennd skil i hrauninu eda smastudlad berg. Mynd 5-1 synir pessa
lagskiptingu dgaetlega. Pba sjast einnig gjallskompur sem na upp i gegnum hraunid, sja mynd 5-2.

Mynd 5-1. Snid af hrauni i Raudamelsnamu. Efst er bl6drott berg sidan nokkud storstudlad og
smdstudlad nedan til.

Myndir 5-3 til 5-5 syna deemi um gerd hraunsins i namubruninni.
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Mynd 5-2. Hraun ofan d gjalli i austurkanti Raudamelsndmu. Studlamyndun er tviskipt.
Gjallskvompa rétt haegra megin vid midju @ myndinni.

Mynd 5-4. Gjallskil i hrauni.
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Mynd 5-5. Hraun i nordurbotnlanga ndmunar.

Hraunyfirbordid er mjog dslétt eins haedarlinurnar a teikningum syna. ba eru einnig sprungur i
kéntum rissveedanna sem geta valdid vandraedum i vinnslu namunnar.

Kjarnar Ur borholum syna allir nokkud svipad hraun. Efst er hraunid bl6drétt eins og sést i namunni
sidan er nokkud heillegt hraun nidur i botn a holu. RQD (Rock Quality Designation) tolur syna hve
mikid hraunid er brotid. Hraunid er minnst brotid i holu RM-1 en mest brotid i holu RM-2. Mjog
erfitt er ad finna samband & milli RQD gilda og steerd dlduvarnargjrots sem haegt veeri ad framleida i
namunni.

6. Efnisporf i framkveemdir vid Straumsvik
Tafla 6-1 synir azetlad efnimagn i heildarframkveemdinni skv. magnaeetlun fra Strendingi
verkfraedistofu. Magntolur i t6flu 6-1 eru midadar vid fyllingarefni komid a stadinn & hafnarsvaedinu.

Tafla 6-1. Staekkun Straumsvikurhafnar. Aaetlad heildarmagn fyllinga

Flokkur Grjotsteerd Gardur Hlutfall Landfylling
(m?) (%) (m?)

| 8t-20t 85.202 9

Il 3t-8t 147.168 16

1 1t-3t 61.104 6

\Y) 0,3t-1t 152.598 16

V- 1.a8fangi kjarni/uppdeelt efni 496.766 53 305.000

V-2.afangi kjarni/uppdeelt efni 600.000

Vi Boggli 90.000
942.838 995.000

Samtals 1.937.838

Til pess ad datla hve mikid magn af bergi parf ad sprengja i namu parf ad umbreyta pessum télum
pannig ad paer endurspegli fast berg. betta hefur verid gert i to6flu 6-2 sem synir efnisporf midad vid
byggingu brimbrjdts og fast efni i namu.
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Tafla 6-2. Efnisporf i brimbrjot midad vid fast berg.
Efnisporf midad vid fast efni i namu
Efnisgerd Efnisgerd magn (m3)
[ 8t-20t 60.859
Il 3t-8t 105.120
] 1t-3t 43.646
1\ 0,3t-1t 108.999
V- 1.4fangi kjarni/uppdeelt efni 354.833
Samtals i brimbrjot 673.456

7. Nyting ndmu i storgrytisvinnslu.
Magn storgrytis sem faest Ur ndmu er had studlasteerd, sprungum i berginu og sprengitaekni. Oftast
bannig ad pvi steerra grjét sem parf ad afla pvi minna er af pvi i namunni. bvi getur purft ad sprengja
verulegt umfram magn af berg til pess ad na naegilegu magni af steerstu steinum i 6lduvarnir.

Arid 2007 gerdi Stapi jardfreedistofa lauslega deetlun um hugsanlega nidurstédu gridtvinnslu i
Hratagjardyngjuhrauni. bessi athugun byggdi einkum 3 kénnun 3 grjétnami i sama hrauni vegna
framkvaemda vid Keilisnes. Nidurstada var ad hlutfall storgrytis i grjétflokkum milli 8 og 30 tonna geeti
ordid um 10% og hlutfall grjéts yfir 1 tonni gaeti ordid um 25%. | pessari spa er gert rad fyrir ad
lagmarkshad vinnslustals verdi 6 — 8 m ad had. Leegra vinnslustal gaeti leitt til lakari dtkomu. Ppessi
spa er synd d mynd 7.1.

Rumpyngd bergsins maeldist 4 2,82 — 2,87 tonn/m3 og rakadraegnin var 4 bilinu 1,0 — 1,5%.
Brotstudull bergsins (Iss0) var 6,2 MPa ad medaltali, sem telst gott. Engin ryrnun var a berginu i frost-
/biduprofi (56 umferdir i 3% saltlausn (natrium klérid)3.

3 Stapi jardfraedistofa (2007). Grj6tnam vestan vid Straumsvik 2007. Greinargerd OBS/07-04. Unnin fyrir
Hafnarfjardarhofn.
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Ottarsstadir - Gijé6tnama vestan vid Straumsvik

e Likleg ithora rému ofan wé Ottarsstaty

af massa
2
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Hutfall
/

0.0 0,10 1,00
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Mynd 7-1. Likleg staerdardreifing grjéts ur ndmu & 168 i landi Ottarsstada vestan Straumsvikur.

Vinnsluspdin 4 mynd 7-1 er notud til pess ad azetla hve mikid purfi ad sprengja af fostu efni Ur namu
til pess ad framleida naudsynlegt heildarmagn af grjoti og fyllingarefni fyrir staekkun hafnarsvaedisins
i Straumsvik. Tafla 7-1 synir magntolur midad vid fast efni i namu.

Tafla 7-1. Sprengt berg i ndmu midad vid vinnsluspd fra Stapa jardfreedistofu.

Sprengt berg Gr namu midad vid fast efni
Nyting mléai(;/rl]?]magn 0,3-20 Nyting midad vid 8-20 tonn Nyting midad vid >1 tonn
Nyting ndmu Efnisvinnsla Nyting namu Efnisvinnsla Nyting néamu Efnisvinnsla
(%) m3 bergs (%) m3 bergs (%) m3 bergs
30 1.062.076 4 1.521.464 20 1.048.121
35 910.351 5 1.217.171 25 838.497
40 796.557 10 608.586 30 698.748
45 708.051 15 405.724

[ toflu hafa nidurstddur sem mida vid vinnsluspa i mynd 7-1 verid merktar gular. Adrar tlur eru til
bess ad syna hve magntolur eru vidkvaemar fyrir breytingum i nytingu ndmunnar.

Eins og fram kemur i t6flu 7-1 ma gera rad fyrir ad sprengja purfi 800-850 pus. Rimmetra af bergi til
bess ad framleida nazegilegt olduvarnargrjot fyrir 6ldubrjétinn.  Vegna mikillar dvissu i pessum
deetlunum er rétt ad gera rad fyrir ad pad purfi ad sprengja 1000 pus. m? af bergi. Sé midad vid
fyllingarefni & hafnarsvaedinu samsvarar petta um 1.400 pus. rdmmetrum af fyllingarefni. bvi ma gera
rad fyrir ad vid grjotframleidslu verdi til naegilegt magn fyllingarefna til pess ad byggja brimbrjétinn.
betta er ad sjalfsogdu midad vid ad nama gefi somu steerdardreifingu og spain.
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@ Raudamelsndma vid Straumsvik

8. Tilhégun namu.

A teikningum er syndar Gtlinur ndmusvaedis. Staekkun ndmunnar vid Raudamel fer fram innan pessa
afmarkada ndmusvaedis. Nakveemlega hvernig ndman verdur stadsett er had pvi hvernig hagkvaemast
verdur ad steekka ndmuna. Komid hefur fram ad & ndmusvaedinu er baedi hraun og gjallhaugur sem
liggur a.m.k. ad hluta undir hrauninu ar Hrutagjardyngju. Ppetta leidir til pess ad skipulagning
namunnar er floknari en ella. Sudaustur hluti ndmsvadisins virdist vera hagstaedastur til
stérgrytisframleidslu. pParna er hraunpallur par sem hraunid virdist vera pykkara og minna sprungid
en annars stadar. betta sést vel af teikningu 2 og snidum & teikningu 3. A teikningu 4 eru syndar
Utlinur af fjiorum moguleikum til staekkunar & Raudamelsndmu. Magntolur fyrir hverja tillogu eru
syndar & toflu 8-1. Eins og komid hefur fram er talid ad pad purfi um 850 pus. m?® af bergi til pess ad
framleida naegilegt magn af stérgryti fyrir nyjan brimbrjét vid Straumsvik. Af pessu leidir ad
namutilhdgun 1 kemur ekki til greina. Adrar tillogur ad staekkun ndmunnar hafa pad sameiginlegt ad
staekka nyrsta hluta nGverandi ndmu. Petta hefur tvennan tilgang. i fyrsta 4fanga framkveemda vid
nyja hafnarsvaedid parf téluvert magn af 6lduvarnargrjéti. Eins og sést af t.d. teikningu 2 er talsvert
pbykkt hraun vid nordurhluta ndmunnar sem hagstaett geeti verid ad vinna i byrjun verksins. Einnig er
bad haft ad leidarljési ad nordurbotnlangi ndverandi namu er illa fragenginn. Liklega fengist betri
lokafragangur 4 ndmunni med pvi ad opna ndmuna betur ad nordanverdu.

Tafla 8-1. Magntoélur i mismunandi Utferslum 4 Raudamelsnamu.
Tilhdgun ndmu (sja teikningu 4) 1 2 3 4
Flatarmal namu (m2) 65.843 104.658 79.559 85.760
RGmmal bergs (m3) 376.244 | 1.117.172 | 790.604 965.268
Gjall og 6pekkt efni in situ (m3) 704.807 737.554 663.235 569.201
Heildarrimmal namu insitu (m3) 1.081.051 1.854.726 1.453.839 1.534.469
Heildarrdimmal namu fyllingarefni (m3) 1.231.549 | 2.301.595 | 1.770.081 | 1.920.576

[ tilhdgun 2, 3, og 4 teygir ndman sig inn i hraunpallinn par sem hraunid er hvad pykkast og atti ad
gefa haesta hlutfall storgrytis. betta er til pess ad minnka eins og kostur er pad svaedi sem parf ad raska
med namuvinnslu.

Vid gerd toflu 8-1 er gert rdd fyrir ad namubruanir séu |6dréttar en paer verda vaentanlega med flaa i
endanlegri Utfaerslu. Gert er radd fyrir ad botnhaedi i ndmunni sé ad medaltali 4 my.s. eda um 4 m yfir
grunnvatnspollinum sem nu er i ndmunni. ba er ekki gert rad fyrir ad neitt laust efni sé i yfirbordi
namunnar en par er vaentanlega oftast 0,2-0,3 m pykkt lag af mosa. Pegar magn er reiknad yfir i
fyllingarefni er gert rad fyrir gjall og 6pekkt efni hafi sému rumpyngd i fyllingu og insitu i namu.

9. Lokaoro

Vegna naleegdar namunnar vid framkvaemdasvaedid og goéd grjotgedi er talid fullvist ad
Raudamelsnama sé besti namukostur sem vol er a fyrir staekkun @ Straumsvikurhéfn. Tryggja parf ad
bad sé sveigjanleiki i Utfaerslu ndAmunnar innan ndmusvaedisins. Reyna zetti ad uppfaera daetlun um
nytingarhlutfall med beinum maelingum i namunni.
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Vidauki 1
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RM-01, RM-02, RM-03, RM-04



. i . . . Teikn.
([ Jardfraedistofan = ) | Verkefni Raudimelur vid Straumsvik JFS - 91 RM - 01
w GEOICE Geological services . . P "
. Kjarnaboranir 2023 orverkiaki - ALVARR Dags. Okt. 2023
Verkkaupi
Hafnarflardarhofn | Hnit X: 350.605,8  Y: 395.659,7  Hewms: 28,00 |U™°e  AgG/BJB Bad 4 af 1
Haed | Dypi ] L] H Dypi . jarni RQD %
=2 | P | Greining og lysing kjarnaborholu RM - 01 P! |Bergsuta MM HE oo | Q [JVB| Lekt
28,00 0 Yfirbord Hratadyngju, natimahraun vidast hulin punnu lagi ar jardfegi og 0
-1 frostlyftu hraungrjéti. -
= Hrutadyngja - Natimahraun, dilétt basalt R
—{ Ljos gratt, medalkristallad basalt med um 10% plagioklas kristalla og lista —:@c:g;ng: 96 87/21/0/0
allt ad 5-8mm ad lengd, mjog blodrétt og storblodrétt i efstu 4-5 metrunum. tg‘:@:gmx
| Stakdreiféar storar blodrur (< 25mm), allt ad 15% i efstu 3m. N qg:xmxgx
Lt
7] Vesicular medium crystallined basalt, vesicles up to 15% down to 3 m depth T
so | Q. By,
.= E et -T-
Dregur ur blédrumagni bergsins i 5-10%, en litilshattar mikrobloorott, 3,05 ,Q‘“,?‘xgx“
-1 liés-ferskgratt _x"o“x’é‘f?‘ :
]
—] More massive basalt, slightly microporous light fresh grey olivine basalt — ;"’x"o‘ox“
wnow_ N
Q
- Bergid er ferskt og adeins drpunn gra og gulbrin leirskan i bléér. og sprungum —“:@x’o:“x“ 95 95/92/72/72
] e g
5 Bl&drur ad hverfa vid 5,4 m dypi / Vesicles disappearing at 5,4 m depth 5 x:n}:xfx:
54 F-—----~"- """~ """ """~ - — -~ Lo s or
et L3
wou ® X
)
T| Ferskgratt, pétt hart og sterkt plagioklas dilott basalt. 6,1 :K:x:xzx -
_| Engar upprunalegar sprungur fa 3-18,75 m dypi. PR
Faeinar sprungur virdast hafa myndast vié borun og medhdndlun kjarnans. [ e
)
- . % ¥ _¥_ X
T 71 L%, 5% % 100 98/98/98/98
— Fresh light grey hard and strong basalt, with practically no original joints — :“:":x:x
from 5,6m depth down to 18,75m depth e
i P
— — xKxKxRxK
8.1 :x:x:x:x T
— N
won w o
10 — B - . L . _xxxxxxxxx
erggeedi a bilinu fra 3-18,7 m dypi 10 L
| Rock quality design from 3-18,75 m deoth L 99 08/98/98/98
T
Kjarni RQD I
] % 10/30/50 /100 i
]
. 100 98/98/94/94
_ _pTRTR TR
Liklega mé skra &l gildi hér 100%, faeinar sprungur geetu verid 12257 %, 8 % ¥, A1
- raunverulegar og adeins hefur nuddast af enda kjarnabuta. . :x:x:x:x
Probably all parameters may be evaluated 100%, a few joints L
— may be questionable. —Hx:x:x:x:
— — xKxRxKxK
#,. % %.%.1 100 [100/100/100/100
- _H:X:X:X:H
)
— -
xxxxxxxx
15— 15 — R
15,15 xx:x:x:x: T
7] Th
xxxxxxxx
- b R
oW X X
wou ® X
— w722 100 [100/100/100/100
Berggaedi allrar holunnar fra 0,8 m til 21,1 m dypis R
- Rock quality design from from the whole rock _xx:x:x:x:
| recovery ar 0,8-21,1 m depth L
wow XX
Kjarni RQD R
— %  10/30/50/100 18,15 e 1
i 98 88/78/72/72 eaEgsas 100 [100/100/100/100
fffffffffffffffffffffffffffffffffffffffffff 18,75 o™y ¥y -1
Svigdottar I16dréttar sprungur med litilshattar leirskan 1 :K:x:x:?f
— Undulating subvertical joint breaks up the core Brattar sprungur / —;;::5:5;‘ 100 15/0/0/0
i ioi 230,0 ¥
20— Smablddrott basalt / vesicular baalt _ _ IPS"TEE oints < LN 1
Litilshattar eyding kjarna vid lagaskil / Relatively sharp boundary
—| BIloorétt, kargakennt dilott basalt, smasprungid og velkist og eydist vid borun 86 23/0/0/0
6.9 Very vesicular of low UCS strength, breaks up erodes a bit during drilling
' Botn holu & 21,1 m dypi mai 2023
Bottom of the hole at 21,1 m depth May 2023 7]
25 25




. i . . . Teikn.
(L) Jarofradistofan =) | Verkefni Raudimelur vid Straumsvik JFS - 91 RM - 02
w GEOICE Geological services . . P "
. Kjarnaboranir 2023 orverkiaki - ALVARR Dags. Okt. 2023
Verkkaupi
Hafnarflardarhofn | Hnit X: 350.566,5 Y: 395.837,3 Hwmo: 22,87 |UM°e AgG/BJB Bad 4 af 1
Haed | Dypi ] L] H Dypi . jarni RQD %
=2 | P | Greining og lysing kjarnaborholu RM - 02 P! |Bergsuta MM HE oo | Q [JVB] Lekt
22,87 0 Borad i yfirbord klappar hraunsins / Drilling starts on a hard rock surface 0 :%xoﬁxx
-1 Hrutadyngja - Nutimahraun, dilétt basalt —Rg‘zs% S
_| Ljos gratt, medalkristallad basalt med um 10% plagioklas kristalla og lista _’O,O“QZQ&”
allt a8 5-8mm ad lengd, mjég blédrott og storblodrott i efstu 2 metrunum. :%E“x”?: .
-{ Stakdreif8ar storar blddrur (< 25mm), allt a8 15% i efstu 2m. g 99 58/11/0/0
Vesicular medium crystallined basalt, vesicles up to 15% down to 2 m depth "bc”‘,g"xg
S g Ao o S I W Y
Dregur ur blédrumagni bergsins i 2-4%, en litilshattar mikrobl6orott, xoxx ® :
- ljés-ferskgratt — nxx‘zx ®
—| Bergid er ferskt med 6rbl6drur og adeins 6rpunn gra og gulbran leirskan i ke z o e
einstaka blédrum og sprungum 3,05 Pt
— _xxxxxxxxx
xxxxxxxx
— More massive basalt, slightly microporous light fresh grey olivine basalt B
T
— el 100 | 73/28/0/0
xxxxxxxx
5 — 5 —pwTnTrr
w X XX
T
— Ferskgratt, pétt hart og sterkt plagioklas dilétt basalt. e
Loorétt sveigd sprunga & 6,5-8 m dypi gy
—1 Margar sprungur virdast hafa myndast vié borun og medhandlun kjarnans. 61 :x:x:x:x -+
T
N Fresh light grey hard and strong basalt, with subvertical and inclined _:15:5:5;* 100 49/24/0/0
—{ original joints at 6,5-8 m depthm depth LR
]
w X XX
_ o _ xxxxxxxx
Berggeedi fyrir alla holuna LOL R ey 1
— Rock quality design for the whole borehole e
]
] Kjg/mi 10/ ;Q/?O /100 ] :x:x:x:x 100 45/0/oro
0 I3
- e
100 61/24/0/0 9,1 I -
xxxxxxxx
— N
won w o
— Liklega er bergid heillegra en fram kemur i I
10 sprungumaelingum. sprungur gaetu verid myndadar 10 i
— vi® borun adeins hefur nuddast af enda kjarnabuta. — x:x:x:x: 100 57/44/0/0
won w o
ow X
] Probably many of the subhorizontal joints are —gxg“?ii:
: 91 L
| formed during drilling. Brattar sprungur / e
Inclined joints Q:E&:;;
T] Svigdottar I68réttar sprungur med litilshattar leirskan 11,98 7|7, %, 5, % T
_| Undulating subvertical joint breaks up the core b F T M Ba] 100 83/46/0/0
Smablosrott basalt / vesicular baalt 0,5 m it iR
— "Litilshattar eyding kjarna vid lagaskil / Relatively sharp boundary =~ =~~~ 7 " g — ©
947 BI6droétt, kargakennt dilétt basalt, litil sem engin kjarnaeyding / * A o 100 70/0/0/0
’ 7| Botn holu & 13,37 m dypi mai 2023 1255 |

Bottom of the hole at 13,37 m depth May 2023
Mjog blodrott, litill bergstyrkur /Very vesicular of low UCS strength.
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. i . . . Teikn.
(L Jardfradistofan = ) | Verkefni Raudimelur vid Straumsvik JFS - 91 RM - 04
w GEOICE Geological services . . P "
. Kjarnaboranir 2023 orverkiaki - ALVARR Dags. Mai 2023
Verkkaupi
Hafnarfjardarh6fn Hnit X: 350.641,7 Y: 396.052,4 Had: 25,28 |Ymida’  AqG/BJB Blad 4 af 1
Heed | Dypi ] L] H Dypi . jarni RQD %
=2 | P | Greining og lysing kjarnaborholu RM - 04 P! |Bergsuta MM HE oo | Q [JVB] Lekt
25,28 0 Borad i yfirbord klappar hraunsins / Drilling starts on a hard rock surface 0 :%xoﬁxx
-1 Hrutadyngja - Nutimahraun, dilétt basalt —Rg‘zs% S
_| Ljos gratt, medalkristallad basalt med um 10% plagioklas kristalla og lista _:‘p,o“@x *
allt a8 5-8mm ad lengd, mjég blédrott og storblodrott i efstu 2 metrunum. g&xx,ﬁg:
-|{ Stakdreif8ar storar blddrur (< 25mm), allt ad 15% i efstu 2,3m. - xzsbxf:x,g 99 58/11/0/0
| Vesicular medium crystallined basalt, vesicles up to 15% down to 2,3 m depth 104 %x:,p:x:gs 1
7777777777777777777777777777777777777777 : W R W
_| Dregur ur blddrumagni bergsins i 2-4%, en litilshattar mikroblodrott, _x:xx :x:?z
ljés-ferskgratt W
— Bergid er ferskt med 6rblodrur og adeins 6rpunn gra og gulbrin leirskan i —F T
einstaka sprungum xx:x:x" :
n T x”:” 100 73/28/0/0
— More massive basalt, light fresh grey olivine basalt, slightly microporous S
| with scattered vesicles up to 5 mm. | G
R
57 5,0§ I xxxx : : T
— Ferskgratt, pétt hart og sterkt plagioklas dilétt basalt. e e
Loorétt sveigd sprunga & 7-8,5 m dypi gy
—1 Margar sprungur virdast hafa myndast vié borun og mesdhandlun kjarnans. :x:x:x:x
T
N Fresh light grey hard and strong basalt, with subvertical and inclined H:x:x:“:?: 100 49/24/0/0
—{ original joints at 7-8,5 m depthm depth L
won
- _ # e
L
xxx E3 .
— Brattar sprungur / Inclined joints < 7,98 _pE R ]
kS
— — xxxxx xx
_| Lodrétt fraudkennd "pipa" a 10 m dypi liggur upp i gegnum lagié / Vertical _x i
vesicular gas pipe at 9,5-10,5 m depth. x:x:x:x:
B NI 100 45/0/0/0
H:X:X:X:H
10— Berggzedi fra yfirbordi og nidur & 13,3 m dypi 10 el
a Rock quality design from surface down to 13,3 m depth Pt
T
Kjarni RQD L3,
= %  10/30/50 /100 Th e T
wow XX
. 99 83/74/57/34 | 100 | 57/44/0/0
_ _xxxxxxxxx 1
Svigdottar Id8réttar sprungur med litilshattar leirskan 10,99 7 %, % % %
_| Undulating subvertical joint breaks up the core _P.,” =S4 100 83/46/0/0
Smablosrott basalt / vesicular baalt 0,5 m R iR
133 | Skorplagaskil / Relatively sharp boundary 133 hFaB 5. 100 | 70/0/0/0
116 | 137 ]_Raudbrint basal, dilett, blosrtt og kargakennt, Itl Kjarnaeyding 137 q&‘%’
' — Botn holu & 13,7 m dypi mai 2023 —
Bottom of the hole at 13,7 m depth May 2023
15 Mjog blodrétt, litill bergstyrkur /Very vesicular of low UCS strength. 15
20— 20—
25 25
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Teikning nr. 1
Teikning nr. 2
Teikning nr. 3

Teikning nr. 4.

Teikning nr. 5

Teikningar

Stadsetning borhola og snida
pykkt a hraunhellu

Snid i namu

Tilhégun namu

Botnhaed 4 hrauni



Loftborholur

Borholur med kjarnatéku

Mé6rk & namusvaedi
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islensk samantekt VSO Régjafar & skyrslu Vegagerdarinnar:
Straumsvik — Ny héfn. Oldufars- og skipahreyfingarannsékn, 2022

Straumsvikurhofn er 1 Litilli nattdrulegri vik i Faxafléanum sem feer skjol fra uthafséldum af
Reykjanestanni. Straumsvikurhofn er i landi Hafnarfjardarbeejar og rekin af Hafnarfjardarhofn.
Arid 1969 var byggd par 220 m langur vidlegubakki fyrir &lverid sem nu er rekid af Rio Tinto. Arid
1997 var beett vid 100 m vidlegubakka.

i september 2022 6skadi Ludvik Geirsson, hafnarstjéri hja Hafnarfjord, eftir pvi ad hafnadeild
Vegagerdarinnar myndi framkvaema 6ldufars- og skipahreyfingarannsoékn a tillogu ad nyrri héfn
nordan og austan vid nuverandi Straumsvikurhofn.

Vid utreikninga var notast vid upplysingar um dypi, 6ldu, vindhrada, vindstefnu og sjavarfoll.

Vedurstddin i Straumsvik, sem starfreekt hefur verid sidan 2001, er stadsett vid vesturenda
Straumsvikurhafnar. St6din meelir m.a. 10-minutna-vindhrada og vindhrada og -attir a hverri
klukkustund. Meelingar hafa synt ad vid Straumsvik eru sudaustleegar attir rikjandi, par a eftir
nord-nordaustleegar vindattir.

Nuaverandi hafnarsveedid i Straumsvik er opid fyrir vestlaegum og nordvestleegum attum og
myndast mesta 6lduhaedin i peim attum par sem ad Reykjanesid myndar ekki skjol fyrir peim
eins og 4 vid um sudvestanatt. bratt fyrir ad i sudvestanatt myndist laegri 6ldur i Straumsvik pa
eru peer lengri en myndast i hinum vindattunum. Medal 6ldustefna i att ad Straumsvik er vest-
nordvestleeg.

Oldufars-og skipahreyfingalikanid var gert til ad likja eftir 5lduhreyfingum & svaedinu og
skipahreyfingum vid nuverandi og fyrirhugada bakka i Straumsvik. Likanid byggdi a
vedurmeelingum (e. hindcasted weather data) og 6ldubaujumeelingum (e. wave buoy
measurements). Nidurstodurnar voru bornar saman vio fyrri rannséknir til pess ad meta
nakveemni pess.

Nidurstodur ur skipahreyfingarlikani syndu ad skipahreyfingar vegna olduhreyfinga vid
fyrirhugadan Gasbakka eru minni en vid vidlegubakka nuverandi hafnar og hinna tveggja
fyrirhugada vidlegubakka i nyrri hofn. Pessi munur milli bakka fyrirhugadrar hafnar er vegna
breytilegra 6ldustefna a pa. Megin 6ldustefna er samhlida Gasbakkanum en hornréttari 8 hina
bakkana, sem veldur meiri hreyfingum.

Mat 8 mogulegum fratéfum (e. downtime) vid bakkana bendir til pess ad Gasbakkinn muni
uppfylla hdnnunarvidmiod fyrir 6rugga vinnu vid losun og lestun (e. Safe Working Conditions,
SWC) par sem ad slik vinna verdur ekki skert oftar en 2% timans ad medaltali 4 &ri. Aztlad er ad
vidleguskilyrdi vid hann verdi ad medaltali ekki skert oftar en einu sinni & ari. Vid vidlegubakka
nuverandi hafnar er hlutfall fratafa fra 6ruggri vinnu vid losun og lestun aaetlad um eda yfir 10%
og a0 vidleguskilyrdi verdi skert yfir 10% timans yfir arid (aaetlad fyrir eystri bakkann). Vid
fyrirhugadan vidlegubakka 2 ma buast vid fratéfum 5 - 10% timans fra 6ruggri losun og lestun og
yfir 10% timans vid vidlegubakka 3. Buast ma vid ad vidleguskilyrdi vid pessa tvo bakka verdi

Nidurstodur hafnareiknilikans syndu ad 6lduheaed vid bakka nyrrar hafnar vid Straumsvik reiknast
leegri en i ndverandi hofn. betta er adallega vegna pess ad po6 nuverandi Straumsvikurhofn sé i
nattuarulegri vik pa er hin opnari fyrir medaloéldustefnu en fyrirhugadir vidlegubakkar. Austurbakki
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nuverandi hafnar er Utsettastur fyrir Sldum. Nidurstodurnar syndu ad skipahreyfingar vid
Gasbakkann fyrirhugada veeru laegri en vid bakka nuverandi hafnar og annarra fyrirhugadra bakka
i nyrri hofn. Nidurstdédur syna jafnframt ad vidleguskilyrdi skerdist ekki oftar en einu sinni & ari ad
medaltali. Fyrir fyrirhugada bulka kanta (vidlegubakka 2. og 3. afanga) nyrrar hafnar ma buast vid
toluvert meiri fratéfum, a bilinu 5 til yfir 10% vid lestun og losun vid annan bakkann og vel yfir
10% fyrir pridja bakkann. Fyrir bada bakkana er aaetlad ad vidleguskilyrdi séu skert vel oftar en
einu sinni & ari, jafnvel yfir 2% timans. Vid mat a mogulegum fratéfum mun svokalladur Gasbakki
liklega uppfylla honnunarvidmid um ad vinna vid losun og lestun sé ekki skert oftar en 2% timans
ad medaltali a ari.



Straumsvik — New Harbour

Wave agitation and mooring analysis

September 2022



Straumsvik — New harbour. Wave agitation and mooring analysis. September 2022

Report number No. pages Date Distribution

54 9.9.22 Open

Report title

Straumsvik — New Harbour. Wave agitation and mooring analysis

Report Title in Icelandic

Straumsvik — Ny hofn. Oldufars- og skipahreyfingarannsékn

Authors

Helgi Gunnar Gunnarsson, Sigurdur Sigurdarson

Abstract
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Abstract in Icelandic

Hafnarfjardarhafnir félu hafnadeild Vegagerdarinnar ad framkvaema 6ldufars- og skipahreyfingarannsdkn a
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ari ad medaltali. Fyrir fyrirhugada bulka kanta nyrrar hafnar ma buast vid téluvert meiri fratéfum, a bilinu 5
til yfir 10% vid lestun og losun vid annan kantinn og vel yfir 10% fyrir seinni kantinn. Fyrir bada bulka

kantana er dzetlad ad vidleguskilyrdi séu skert vel oftar en einu sinni 4 ari, jafnvel yfir 2% timans.
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1 Introduction

The Straumsvik harbour is in a small natural cove within the Faxafloi Bay, sheltered by the tip of the
Reykjanes Peninsula from offshore waves. It is within the Hafnarfjordur municipality and run by
Hafnarfjordur harbour, Figure 1. A 220 m long berth was built in 1969 to service an aluminum
smelter now run by Rio Tinto. In 1997 a 100 m long berth was built adjacent to the alumina berth
for cargo import/export.

On 22. September 2021, Ludvik Geirsson, harbourmaster of Hafnarfjérdur harbor, requested that
the harbour division of the Icelandic Road and Coastal Administration (IRCA) would carry out a
wave agitation and mooring analysis of a proposal for the expansion of the Straumsvik harbour.
The harbour proposal aims to build a 750 m long breakwater with ca. 10 ha of land within built up
with landfills. It is located on shoals east and north of the current harbour. The purpose of this
harbour is twofold.

Firstly, it provides a berth to service the first phase of the CODA terminal project. This project, led
by Carbfix, is a "cross-border carbon transport and storage hub in Iceland. CO2 is captured at
industrial sites in North Europe and shipped to the terminal where it is unloaded into onshore
tanks for temporary storage. The CO2 is pumped into a network of nearby injection wells where it
is dissolved in water before being injected into the fresh basaltic bedrock" (Carbfix, 2022).
Secondly, it will provide the harbour with two additional berths for bulk and cargo handling. The
planned layout is shown in figure Figure 2. This layout provides an approach channel and berths
with 12 m water depth with a turning area of ca. 300 m. This design can accompany ships with
maximum draft of ca. 10 m and a length of ca. 200 m, based on international PIANC design limits.

‘*  Figure 1. Aerial view over the Hafnarfjérdur harbour in the foreground with the Straumsvik harbour in the
back (from https://www.hafnarfjardarhofn.is/is/eng)
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1.1 Scope of work
The purpose of this study is to:

Evaluate wave disturbance within the proposed new harbour at Straumsvik.

Assess ship movements of berthed ships for varying weather conditions.

The project consisted of the following tasks:

Characterize the offshore wave climate outside Faxafloi Bay
Transfer offshore waves to Straumsvik harbour area and validate
Set-up and validate a numerical wave model of current Straumsvik harbour
Estimate wave agitation at the berths of the new Straumsvik harbour
Set-up a mooring analysis model of current as well as of the new Straumsvik harbour
Give an estimate on
o Expected ship movement of new berths compared to current berths

o Downtime for safe working conditions at the new berths

1.2 Summary of results

1.2.1 Wave agitation

The wave simulations showed that the wave heights at the berths in the new harbour are
overall lower than in the current harbour, being lowest at the Gas berth and highest at the
Bulk berth 2, compared to the current harbour. Significant wave height of the long period
waves is similar at the new berths or slightly lower compared to the current berths. The
incoming wave direction varies substantially between the new berths. At the Gas berth the
primary swell wave direction is alongside the berth, while at the other two berths it is more

perpendicular, which is known to cause more movement of roll and sway.

1.2.2 Mooring conditions

Results from the mooring analysis showed firstly that overall, comparing the planned
berths in the new harbour to the berths in the current harbour, the Gas berth can be
expected to have the lowest ship movements of all the berths, both for current harbour
and new. At the two planned new Bulk berths, there can be expected substantially more
sway and rolling compared to the current alumina berth, but lesser compared to the
current cargo berth in the existing harbour.

Secondly, a downtime analysis showed that the planned Gas berth will likely meet the
design criteria of harbours in Iceland of safe working conditions not being exceeded 2% of
the time on a yearly basis, based on movement criteria for Gas tankers. Also, the
downtime analysis showed that the safe mooring conditions criteria is met, not being
exceeded once a year. For the two planned Bulk berths in the new harbour the estimated
downtime is considerably higher than for the Gas berth, ranging from 5 — 10 % to well over
10 % for safe working conditions. Safe mooring conditions are expected to be exceeded 2%
of the time on a yearly basis.
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2 Wave conditions

The Reykjanes peninsula with the tip of Gardskagi acts as a huge breakwater which protects the
southern part of the Faxafloi Bay including the Straumsvik harbour area. Southerly ocean swells
however, penetrate into the Faxafloi Bay due to refraction/diffraction around Gardskagi and
directional wave spreading. The Straumsvik harbour area is open to north-westerly wave directions
where locally wind generated storms occur. Additionally, there are local wind waves generated
inside Faxafloi Bay. The critical wave conditions at the Straumsvik harbour area are therefore
composed of these three wave systems.

To analyse these wave systems, hindcasted wave data from the European Centre for Medium-
Range Weather Forecasts (ECMWF) is used, as well as measured wave data from the Gardskagi
Waverider buoy, operated by IRCA. It has a relatively continuous time series of measured
significant wave heights from 1995.

2.1 Long term wave analysis

A General Pareto distribution has been fitted to both hindcasted wave data from ECMWF in
coordinates 64°N, 24°W (see Figure 4), 64°N, 24,5°W and 64°N, 23°W, as well as to measured
significant wave heights from the Gardskagi buoy, in both cases with a 98" percentile as threshold
value. The corresponding frequency and return periods, split into directional components, is
presented in Table 1. The measured data from the Gardskagi wave buoy does not include wave
direction. Instead, wave direction from the hindcasted ECMWF data was used to fit the measured
values with direction. Wave-rose based on this data is presented in Figure 3. It shows that south-
westerly wave direction is dominant outside the Faxafléi Bay, being around 50% of the time.

[0.0:2.0)
[2.0:4.0)
[4.0:6.0)
[6.0:8.0)
[8.0:10.0)
[10.0 : inf)

o] |

Figure 3. Wave rose Gardskagi wave buoy. Directions from ECMWF hindcast data. Measured Hs from 1995-
2022 with 1 hr. resolution.
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This analysis shows that the values based on the hindcasted data compare relatively well to the
measured ones (Table 1). The wave buoy values from south-westerly directions are ca. 5% higher,
but north-westerly are up 10% lower. A possible reason for the wave buoy values being lower for
north-westerly values is that those storms are quite rare, as can be seen on the wave-rose in Figure
3. The wave buoy measurements cover the time period of 1995 — 2022. The hindcasted data covers
a longer period, 1970 — 2022 so it includes more storms from that direction.

This analysis also demonstrates the characteristics of the wave systems based on direction. South-
westerly wave direction consist of the highest and longest swell this area encounters. These swells
are generated in extratropical lows south of Iceland in the North-Atlantic. The tip of the Reykjanes
peninsula, see Figure 9, provides however more shelter from this direction. Westerly, and north-
westerly wave direction consist of lower and shorter waves as they are more locally wind
generated storms with more limited fetch. The Straumsvik area is however less sheltered from

these directions.

Table 1. Long term wave statistics based on ECMWF hindcast data and Gardskagi wave buoy measurements

(General Pareto distribution). Location of hindcast points as well as the wave buoy, see Figure 9.

. . . . . . Gardskagi
Dir. % of Return 64.5°N,24°W  64°N,24°W 64°N,23°W wave buoy
time  period
Hs [m] Hs [m] Hs [m] Hs [m]
10% 3.7 3.8 3.3 2.9
5% 4.3 4.4 3.9 3.5
NW 2% 5.1 5.2 4.5 4.1
1yr. 8.2 8.3 6.8 6.8
Syr. 10.0 10.0 8.0 8.7
10 % 4.3 4.7 4.4 4.5
5% 54 5.9 5.5 5.6
W 2% 6.9 7.2 6.8 7.0
1yr. 11.0 11.0 10.5 11.5
5yr. 12.5 12.6 11.9 12.7
10 % 5.1 53 4.8 4.9
5% 6.0 6.2 5.7 5.9
Sw 2% 7.2 7.5 6.8 7.2
1yr. 10.8 11.2 10.3 12.0
5yr. 13.0 134 12.5 14.7

To establish a characteristic range of peak period for these events, the distribution of peak periods
corresponding to the different significant wave heights was analysed. This result from this analysis,
for different frequency and return periods is presented in Figure 5 - Figure 7. This analysis clearly
shows that north-westerly and westerly events have shorter peak periods, as these events are
formed more locally. South-westerly events however result in higher waves and longer waves with

periods up to 17 seconds.
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Figure 7. Left: South-west (blue) scatter diagram of Hs and Te (ECMF 64°N,24°W) over all directions (gray).

Right: Distribution of period for wave heights corresponding to different frequency/return period.

2.2 Long term wind analysis

2.2.1 Straumsvik harbour

A weather station at Straumsvik harbour has been operated from 2001. It measures among
other parameters the 10-minute mean windspeed, -direction and -gusts every hour.
Windrose of the 10-minute mean wind speed (Figure 8) shows that south-easterly and
north-easterly directions are dominant in this area when the wind speed is over 10 m/s.
Wind speed with the 2% frequency of occurrence is about 15 m/s.

2.2.2 Faxafloi Bay

Offshore wind speed in Faxafl6i Bay was estimated in a physical model project of
Hafnarfjordur harbour by the Icelandic Coastal Administration (Sigurdur et.al 1996). This
analysis, as well as probability analysis of the hindcasted ECMWF data in 64°N,24°W and
measurements from Keflavik airport, located on the Reykjanes peninsula, formed the basis
of formulating characteristic offshore windspeed for Faxafléi Bay (Table 2).
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Average 10 min. windspeed

Loc: Straumsvik N
2001 -2022res. 1 hr

Straumsvik weather station

Windspeed
under 10 m/s

[10.0112.0)
[12.0: 14.0)
[14.0 : 16.0}

ioo

[16.0 : inf)

Figure 8. Windrose from weather station at Straumsvik.

Table 2. Long term offshore wind statistics for Faxafl6i Bay.
Offshore 10

. % of  Return min. wind
Dir.

time period speed
[m/s]
10% 10.7
5% 12.4
NW
2% 14.4
lyr. 16.6
10% 14.2
5% 15.8
w
2% 18
lyr. 21.2
10% 15
5% 17.3
SwW
2% 19
1yr. 23.8
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Offshore to nearshore wave simulations

To establish wave conditions at the boundary of the harbour model of Straumsvik (red rectangle in
Figure 9 and Figure 11) the previously defined long term offshore wave conditions (Table 1) were
simulated in a wave spectral model (Mike21 SW). The outline and bathymetry of this model is
presented in Figure 9 as well. In order to calibrate and validate the wave spectral model, data from
older measurement campaigns from this area was used. Firstly, there was a wave buoy located at
Vatnsleysuvik bay (see Figure 11) in operation from 1990-1993. The original data is lost but scatter
diagrams of Tr and Hs in the projects report (Gisli et.al, 1993) exist for different measurement
periods. One of these plots was digitized (Hs values over 1 m) and the same period simulated in the
spectral wave model. The scatter diagram, see Figure 10, clearly shows the different origin of the
waves at this location. The north-westerly wind generated waves are steep, high waves with
relatively short period. The refracted ocean waves with longer period, up to even 20 seconds.
Comparing the measured and calculated scatter diagrams the fit is reasonably good. The different
characteristics of steep high wind waves and the longer refracted swell is quite well captured in the
model. The highest measured wind waves are slightly underestimated in the wave model. The
most extreme event during this period was a southwest storm with a barometric drop of about 30
mb. during three hours. The highest simulated swell wave height in this period at this location
occurs when this storm turns west-southwesterly at high tide (marked black dot in Figure 10). The
model does not underestimate the peak wave height from this storm, compared to the
measurements. There are measurements of low but quite long waves, with periods over 18 sec.
The highest peak period in the hindcasted data used in the simulation over this period is 16.5 sec,
so the boundary data does not include these events. These conditions seem to be quite rare
though as there are only a few measurements of such long waves.

4.0
® Wave model (sept.1991 - aug. 1992)
« ® Wave model (storm 2.feb. 1992)
35- x  Measured Vatnsleysuvik buoy (sept.1991 - aug. 1992)
3.0 1 °
X
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2.0 1 X ®
X x
L W .(g(
xx® % x
X * >.<
1.54 N XX
.. xx)&xx X x
X% .:X
* X X
1.0- . - T : y
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

Tp [s]

Figure 10. Digitized scatter diagram of measurements from Vatnsleysuvik buoy compared to simulated results
from wave model.
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There exist also reports detailing measurements from wave gauges that were located outside of
the old breakwater at Hafnarfjordur harbour and in Straumsvik harbour (see Figure 11). The wave
gauge in Hafnarfjordur harbour includes two measurements from both a north-westerly storm and
a south-westerly storm. These events were also simulated in the spectral wave model and
compared to the measurements. The event of 21.feb 1996 was a southwesterly storm with Hs at
the Gardskagi buoy up to 11 m and Tr 15 sec and a windspeed up to 24 m/s. This corresponds to an
event with around 1 year return period. Close to the peak of this storm the sea level was quite high
as well of +3.7 m. At Hafnarfjordur harbour there are three measurements from this event before
the wave gauge broke down. Comparing the measured and calculated significant wave height from
this event the fit is relatively good (see Table 3). The measurement from 7. October 1996 from the
north-westerly event is only documented as a single value of the significant wave height from that
day. The calculated value of Hs that is closest the measured one is the timestep which includes the
highest wind speed from this event (see Table 4). The wave height based on the hindcasted
ECMWEF data is around 6.5 m in this event which corresponds to an NW-event with around 0.5%

frequency.

Table 3. West-southwesterly storm 21. february 1996. Calculated and measured significant wave height at

Hafnarfjordur harbour.

Gard-
. Hafnarfjérdur old
skagi Offshore ECMWF data (64°N,24°W)
harbour mouth
Buoy
Hs Tp Dir U Udir Water Level Measured Calculated
hr Hs [m] o o
[m] [s] [*]  [m/s] [°] [m] Hs [m] Hs [m]
0:00 5.7 7.3 12 240 19 228 0.7 0.72 0.80
3:00 8.9 9 13.5 242 20 221 0.5 0.87 0.70
6:00 9.9 10.7 14.4 248 24 254 3.2 1.40 1.35
9:00 10.9 11.7 148 253 22 257 3.7
12:00 10.9 11.2 14.7 256 22 265 1.1
15:00 10.0 10.7 148 257 20 268 0.3
18:00 9.6 10.6 146 259 21 269 2.7

Table 4. North-westerly storm 7. october 1996. Calculated and measured significant wave height at

Hafnarfjordur harbour.

Gard-
. Hafnarfjordur harbour
skagi Offshore ECMWEF data (64°N,24°W)
mouth
Buoy
Hs Tp Dir u Udir Water Level Measured Calculated
hr Hs [m] R o
[m] [s] ] [m/s] [°] [m] Hs [m] Hs [m]
0:00 6.2 5.9 10.3 302 20 311 2.0 1.4
1:00 6.2 6.5 10.8 313 18 313 2.3 1.2
2:00 5.8 6.7 11.2 319 17 316 2.4 15 1.1
3:00 6.2 6.6 114 321 16 318 2.5 ' 1.1
4:00 5.9 6.3 11.5 322 14 314 2.4
5:00 5.0 5.7 11.6 322 11.3 302 2.2

15/54



Straumsvik — New harbour. Wave agitation and mooring analysis.

September 2022

Based on the different frequency and return periods from the long-term wave analysis, the wave

spectral model, after the validation phase, was used to calculate the offshore wave conditions to

nearshore at the harbour model boundary (results from simulations in Faxafléi Bay are shown in

Appendix A). Water level was set at mean high water spring +4.0m. Due to refraction/diffraction

around the Reykjanes peninsula, both south-westerly and westerly waves (along with north-

westerly wind wave events) have a quite uniform north-westerly mean wave direction at the

Straumsvik area. Westerly and north-westerly events cause the highest wave heights at the

Straumsvik area due to lack of sheltering from the Reykjanes peninsula. South-westerly events,

although resulting in comparably lower wave heights, include longer waves. Based on these

simulations, boundary conditions representing different frequency and return period at the

Straumsvik area were defined, see Table 5. The wave heights from west- and northwest events

were similar, so they are grouped together.

Table 5. Wave height boundary condition matrix for the Straumsvik harbour area.

Frequency Return Period
10% 5% 2% 1year
NW-wW SwW NW-W SwW NW-W SwW NW-W Sw Direction Water
B | Wotml Hstml | Hstml  Hstml | Hs[m)  Hsfm) | Hsim]  Hs[m) [ | tevel[m]
10 2.8 3.2 3.6 300 +4.0
12 2.8 3.2 3.6 4.6 300 +4.0
14 2.8 3.2 3.6 4.6 300 +4.0
15 2.2 2.6 3.6 300 +4.0
16 2.2 2.6 29 4.6 300 +4.0
17 2.9 3.5 300 +4.0
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3 Harbour model

The proposed new harbour at Straumsvik consists of a 750 m long breakwater on the shoals just
northeast of the current harbour with ca. 10 ha of land built up with landfills. The layout provides
an approach channel and berths with minimum 12 m water depth CD and a turning area of 270 m
or larger. There are planned three 120 m long berths within this new harbour layout. To estimate
wave agitation at these berths, a Mike 21 BW harbour model was set up. It is capable of simulating
irregular waves and account for wave phenomena such as diffraction, reflection/transmission,
wave-wave interaction and includes a wave breaking module. These are essential in order to
investigate wave agitation inside a harbour, as well as long period waves, as it is due to wave-wave
interactions that sub-harmonic waves, which travel phase locked with the primary waves are
formed and released during nonlinear processes, e.g. diffraction and breaking.

The harbour model includes both the current Straumsvik harbour and the new proposed layout.
Location of the outline of the model is shown in Figure 11. Bathymetry and layout of the harbour
model is shown in Figure 12, and a close-up of the harbour with the points where results are
extracted along each berth is shown in Figure 13. There porous areas within the new harbour are
marked with dark gray.
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/> Figure 12. Bathymetry and layout of Straumsvik harbour model including both the current harbour as well as
the new harbour.
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> Figure 13. Name of berths in the current harbour and the new harbour layout. Points of extracted wave
heights along berths. Location of the Straumsvik wave gauge. UTM 27 coordinate system. Dark gray areas
represent porous structures in the new harbour.

3.1 Validation of Straumsvik harbour model

There exists documentation (Hugrun, 1996) of wave measurements that took place in the
Straumsvik harbour in 1996. The wave gauge was located on the aluminum berth, see Figure 13.
The analysis of these measurements includes the swell component as well as the seiche (long
period wave) component. The first measurement period is the same storm, 21. February 1996, as
the measurement at the old outer breakwater in Hafnarfjordur harbour (see Table 3) which
corresponds roughly to a 1-year event from southwest. A second measurement is from a south-
westerly storm as well, although less extreme. It corresponds to an offshore wave height with a
frequency of occurrence close to 2%. The peak wave period in the measurements is however quite
long, or 17.7 s. The offshore conditions at the peak of these storms, as well as measured swell and
seiche wave height are presented in Table 6. The calculated significant wave heights in the
Straumsvik harbour model for these storms are listed in Table 7, and compared to the measured
values, see Figure 14. This analysis shows good comparison of measured values and results from
the harbour model. For the storm of 21. February the significant wave height of the swell measures
quite high, 0.75 m and 0.57 for the storm 16. January. The significant wave height of the long
period waves measures 0.32 and 0.16 m. The difference between the measured and calculated
waves lies mainly in the peak period of the long period wave. The measured peak period is quite
long, or 341 s. This peak is only slightly amplified in the model, see Figure 15. The long wave peak
period in the harbour model is around 140 s. The documentation of these measurements lists the
second peak period for the long waves in the range 113.8 — 146.3 s. The period of this amplification
has the most energy in the harbour model spectra. It has been observed in other projects when
comparing measured wave spectra to calculated spectra that long periods, say over 200 s, are not

19/54



Straumsvik — New harbour. Wave agitation and mooring analysis.

September 2022

amplified sufficiently in the numerical models. However, the critical periods of long wave

oscillations within a harbour which can resonate to the natural frequency of ship movement lies in

the range say 40 — 180 s for surge, and lower periods for roll. In other aspects, in terms of wave

height, the harbour model shows good comparison to the few measurements that are available

within Straumsvik harbour.

Table 6. Measured and hindcasted offshore wave data during storm peaks. Corresponding measurements in

Straumsvik.
Gardskagi Straumsvik wave gauge
Offshore ECMWF data (64°N,24°W)
Buoy Measured
Date Hs Tr Dir U udir Water Lvl. HS,sweII TP,sweII HS,seiche TP,seiche
hrs Hs [m] o o

1996 [m] [s] 1  [m/s] [°] [m] [m] [s] [m] [s]
21.feb 9:00 10.9 11.7 148 253 22 257 +3.7 0.75 16.5 0.32 341
16.jan 3:00 7.1 6.8 149 234 12.9 231 +3.0 0.57 17.7 0.16 341

Table 7. Harbour model boundary conditions during storm peaks. Calculated wave heights and peak periods at

Straumsvik wave gauge.

Harbour model

Straumsvik wave gauge

boundary Calculated
Date h Hs Tp Dir | Hsswell Tpswell Hsseiche Tp,seiche
rs
1996 [m] [s] [°] [m] [s] [m] [s]
21.feb  9:00 4.2 16 300 0.77 16 0.34 140
16.jan  3:00 2.8 17 300 0.54 17 0.18 140
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Figure 14. Measured and calculated swell and seiche significant wave heights for the two storms.
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3.2 Wave agitation in the new Straumsvik harbour

The validated harbour model was used to simulate the boundary conditions previously defined in
Table 5. The average significant wave height for the swell component (filtered wave spectra with
periods from 6 to 30 s) and the seiche component (filtered wave spectra with periods over 30 s)
along the berths (see Figure 13) are compared in Figure 16 and Figure 17. Comparing the berths of
the new harbour layout to the current berths, it’s clear that the calculated wave heights along the
new berths are substantially lower than at the current berths. This is largely because the current
Straumsvik harbour, although located in a natural clove, is more open to the mean offshore wave
direction in this area, the East berth being the most exposed. A characteristic difference of the
wave heights in the new harbour, compared to the current harbour, is that with longer wave
lengths (higher peak periods) the relative change in wave height increases significantly. The
increase in significant wave height at the Gas berth from Tp=10 to Tp=15 s (with same Hs) is from
0.3t0 0.54 m, or 78%. For the East berth in the current harbour, this change is only 10% since
shelter due to diffraction at that berth is very limited. Comparing the berths in the new harbour,
the wave heights are lowest at the Gas berth, and highest at Bulk berth 2.

The significant wave height of the long period waves (seiche) is similar for the berths in the new
harbour. It is somewhat higher in the current harbour, and highest at the East berth. For longer
offshore waves (Tp=16 and Tp=17) Hs of the long period waves in the new harbour and the current
harbour is similar. The range of calculated wave heights at the berths for different offshore
conditions is presented in Table 8. Plots of simulated significant wave height and direction of the
swell component of the Straumsvik area, as well as one plot of the filtered long period seiche, are
presented in Appendix B.

Table 8. Range of calculated average significant swell wave height along current and planned berths in
Straumsvik for different frequency of occurrence and return period.

Frequency of occurrence Return Period

10 % 5% 2% 1 year

Hs [m] Hs [m] Hs [m] Hs [m]
Aluminum berth 0.57-0.80 0.67-0.91 0.75-1.01 0.95-1.27
East berth 0.65-0.83 0.76 - 0.94 0.89 - 1.05 1.21-1.40
Gas berth 0.23-0.40 0.27-0.45 0.30-0.54 0.51-0.69
Bulk berth 0.34-0.49 0.39-0.56 0.44-0.70 0.72-0.96
Bulk berth 2 0.51-0.74 0.58 - 0.85 0.65 - 0.97 1.05-1.29
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> Figure 16. Calculated mean significant wave height of waves and seiche along Straumsvik berths (current

harbour and new proposed layout). NW-W offshore wave heights with 2% frequency. Tp from 10 - 14 s. SLVL
+4.0 m.
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Figure 17. Calculated mean significant wave height of waves and seiche along Straumsvik berths (current
harbour and new proposed layout). SW offshore wave heights with 2% frequency. Tr from 15 - 17 s. SLVL +4.0
m.
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4 Mooring analysis

The wave simulations showed that the wave heights at the berths in the new harbour are lower
than in the current harbour, although to a varying degree between the berths The incoming wave
direction varies also substantially between the new berths. At the Gas berth the primary swell
wave direction is alongside the berth, while at the other two berths it is more perpendicular or
oblique, which is known to cause more movement. Significant wave height of the long period
waves is similar, or slightly lower than at the current berths. To estimate the total effect of the
wave conditions at the berths, a mooring analysis of a ship tied at the berths was set up using the
wave fields from the harbour model. This analysis will firstly compare the significant movement
between the berths in the new harbour and the current harbour. Secondly, since the validation
phase of the harbour model showed a relatively good comparison to the measurements in both
swell and long period components, peak movements of each degree of motion of the ships are
extracted and compared to a chosen criteria of safe working conditions. This analysis can be used
to give an approximate estimate of downtime of the berths of the harbour.

DHI’s Mike MA was used to simulate the ship movements. Each simulation was 45 minutes for
different wave fields, corresponding to different frequency of occurrence and 1-year return period
(Table 5). The software calculates ship motions for all six degrees of freedom (Figure 18), as well as
forces on lines and fenders.

Design criteria for harbours in Iceland are firstly that safe working conditions should not be
disrupted more than 7 days (2% of the time) on average over the year. This criterion does not
mean a continuous 7-day period, but a cumulative period of a series of storms, each lasting a few
hours, which total up to 7 days (or 2% of the time). Secondly, safe stay at berth should not be
exceeded more than once a year on average.

A, Z

heave

Figure 18. Six degrees of freedom for ship motion.
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4.1 Ship data

The design ship dimensions, see Table 9, used in the mooring simulations, was a ship
corresponding to the rough design criteria of a 22,000 m3 LCO2 vessels provided by EverGas. Since
a digitized ship hull of these ships is not available, a container ship hull was used in the model,
scaled to the dimensions of the rough design criteria.

Table 9. Ship data in Mooring Analaysis model.
LCO2 (22,000 m3)

Loa [m] 180
Breadth [m] 27
Draft [m] 8
Submerged volume [t] 27,000

4.2 Fenders

The fenders at the Aluminum berths in the current Straumsvik harbour are rubber cone fenders
with each fender system composed of two SCN1000 by Shibata-FenderTeam (Shibata-FenderTeam,
2022). The performance curve, see Figure 19, and the dimensions and performance values, Table
10, of the fender system are as stated by the manufacturer. The fenders are placed 14 m apart. The
same fender arrangement was previously used at the East berth but has now been replaced by
floating rubber pneumatic fenders. For simplicity and comparison of the berths, the previously
used rubber cone fender system is used as well for the East berth, and for all the berths in the new
planned harbour.

Table 10. Performance values for each SPC fender system at 70% deflection.

Reaction force Energy absortion Cone thickness

2 x SCN1000 fender system 2492 kN 1306 kNm 1m

120
100
80
S 60 - &
5 ! 2
5] 1 5
= a0 !
1
1
20 1
1
1
0 1
0 10 20 30 40 50 60 :
Deflection (%) 70
— REACTiON — Er'i:rg_y *Nominal rated deflection

Figure 19. Generic performance curve for SPC fenders (Shibata-FenderTeam, 2022)
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4.3 Mooring layout

A characteristic mooring layout for a 180 m long ship in challenging conditions was presented by
Hafnarfjérdur port chief pilot, Agust Ingi Sigurdsson, see Figure 20. This setup includes 4 fore and
aft lines, 2 breast lines fore and aft, and 2 spring lines fore and aft. Under critical conditions, there
are extra breast lines attached to storm bollards.

The mooring line material properties used in the model correspond to 68 mm Polypropylene line
with a total breaking strength 100 t and failure load at 50% of the breaking strength. Lines are
presumed to be pre-tensioned to 10t, see Table 11.

‘> Figure 20. Mooring layout at the Gas berth by Hafnarfjordur ports chief pilot.

N2 Table 11. Mooring line data in Mooring Analysis model.
No. lines Pre-tension [t] Material
Fore line 2 10 68 mm Polypropylene
Breast line, fore 2 10 68 mm Polypropylene
Spring line, fore 2 10 68 mm Polypropylene
Spring line, aft 2 10 68 mm Polypropylene
Breast line, aft 2 10 68 mm Polypropylene
Aft line 2 10 68 mm Polypropylene

This mooring layout is used at all the berths for the new harbour at Straumsvik as well as the
aluminum berth in the current harbour. For the East berth, a different layout was used see. All the

mooring layouts are shown in Appendix C.
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4.4 Comparing the berths

The significant movement parameter of the ship (same formulation as the significant wave height)

is calculated from the simulated mooring timeseries for each 6 degrees of freedom of motion

(Figure 21 and Figure 22). This is used to compare movement between each of the berths
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/> Figure 21. Significant movement of LCO2 ship at the berths in current and new Straumsvik. NW-W offshore

wave heights with 2% frequency. Te from 10 - 14 s. SLVL +4.0 m.
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/> Figure 22. Significant movement of LCO2 ship at the berths in current and new Straumsvik. SW offshore wave
heights with 2% frequency. Te from 15 - 17 s. SLVL +4.0 m.
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This comparison clearly shows that the planned Gas Berth overall has the lowest simulated
significant movement of the LCO2 ship. Surge motion at that berth is though for certain peak
periods equal or slightly higher than some other berths. The very high values at the East berth are
because in all simulations for that berth, the LCO2 ship breaks the mooring lines, it being the most
exposed berth.

The wave events with a peak period of 12 - 15 s result in the largest roll movement depending on
berths. For the Aluminum berth the wave event with Te 12 sec results in a much larger roll
movement than for other periods. The cause of this is a combination of the natural roll period of
the ship and the period and primary wave direction at the berth.

For the two planned bulk berths in the new harbour, significant rolling can be expected. Although
not as severe as occurs the East berth, this will be the critical movement at the berths limiting
uptime, which is analysed further in the next chapters.

Overall, comparing the planned berths in the new harbour to the berths in the current harbour, as
stated before the Gas berth can be expected to have the lowest movement of all the berths, both
for current harbour and new. At the two planned Bulk berths, there can be expected substantially
more sway and rolling compared to the current Aluminum berth, but lesser compared to the
current East berth.

4.5 Peak to peak movements and estimate of downtime

To analyse further the mooring quality at each berth, peak movements of each 6 degree of
freedom of motion were extracted for offshore wave events with different frequency of
occurrence and return period (Figure 23 - Figure 27). These results can be compared to established
criteria of peak-to-peak movements for Safe Working Conditions (S.W.C). The motion criteria for
Safe Working Conditions for different types of ships and cargo handling equipment recommended
by PIANC (PIANC 1995) for the vessels expected at the berths at Straumsvik is presented in Table
12. For Gas Tankers, the peak to peak values of 2 m of surge and 2° of roll, listed in this table was
confirmed as a reasonable safe working limit with flexible loading arms by EverGas representatives.
For the other berths, the range of limits for Bulk Carriers and General Cargo ships are used.

Table 12. Safe working conditions. Motions refer to peak to peak values (except for sway: zero peak).

Cargo Handling Surge Sway Heave Roll Pitch Yaw

Equipment [m] [m] [m] [’] [°] [°]

General Cargo - 2 1.5 1 5 2 3
Bulk Carriers Cranes 2 0.6 0.8

Gas Tankers Loading arms 2 2 1 2 2 2
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Figure 23. Simulated peak to peak motions of the 180 m Loa LCO2 ship at the Aluminum berth in the current

Straumsvik harbour compared to Safe Working Conditions (S.W.C) for Bulk Carriers and General Cargo ships.
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Figure 24. Simulated peak to peak motions of the 180 m Loa LCO2 ship at the East berth in the current

Straumsvik harbour compared to Safe Working Conditions (S.W.C) for Bulk Carriers and General Cargo ships.
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Figure 25. Simulated peak to peak motions of the 180 m Loa LCO2 ship at the planned Gas berth in the new

Straumsvik harbour compared to Safe Working Conditions (S.W.C) for Gas Tankers.
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Figure 26. Simulated peak to peak motions of the 180 m Loa LCO2 ship at the planned Bulk berth in the new
Straumsvik harbour compared to Safe Working Conditions (S.W.C) for Bulk Carriers and General Cargo ships.
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Figure 27. Simulated peak to peak motions of the 180 m Loa LCO2 ship at the planned Bulk berth 2 in the new
Straumsvik harbour compared to Safe Working Conditions (S.W.C) for Bulk Carriers and General Cargo ships.
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4.6 Estimate of downtime

Based on the peak-to-peak analysis in the previous chapter, an estimate of probable downtime at
each berth was made. This estimate is performed by comparing the simulated motions of the LCO2
ship at each berth to the known S.W.C. criteria for offshore wave events with different frequency
of occurrence and return period. An estimate of downtime due to Safe Mooring Conditions (S.M.C)
is also made when relevant. These conditions occur when there is (or significant risk of) e.g.
breaking of mooring lines and/or damage to the berth/fenders.

Table 13. Estimate of downtime due to ship motions at berth due to wave agitation (not wind) at the berths of
current and planned new layout at Straumsvik harbour. 180 m Loa LCO2 ship. S.W.C (Safe Working conditions). S.M.C.
(Safe Mooring Conditions).

Estimated Estimated Estimated
downtime downtime downtime Estimated
Critical motion for S.W.C. for S\W.C. for S\W.C. downtime
for Gas for General for Bulk for S.M.C.
Tankers Cargo Carriers
Aluminum berth  surge / sway / roll ~10% 2% ~10% -
East berth sway / roll - >>10% >>10% >10%
Gas berth surge / heave / roll 2% - - -
Bulk berth roll - 5-10% >10% 2% - Yearly
Bulk berth 2 roll - >10% >>10% 2% - Yearly

There is always inherent some degree of uncertainty in an estimate of downtime. To which degree
is difficult to say, but on top of uncertainty in the model it is based on a single ship and mooring
arrangement, which in reality can be quite different. Older ships not equipped with quality winches
or mooring lines, or inexperience of conditions in the harbour can increase downtime. Increased
number of mooring lines at storm bollards, higher pre-tension of mooring lines with winches and
use of tugboats to press ships against berth to decrease e.g. rolling can decrease downtime. This
analysis also investigates only wave conditions at berth and does not consider downtime due to
wind.

Although quite satisfactory, the validation of the harbour model was based on very few
measurements. There it was also evident that the peak period of the long period waves was not
the same as in these measurements. However, the model having a shorter peak period which is
closer to the known period of resonance for ships it is believed to be conservative. The simulated
critical motions at the current berths were considered in good agreement to reality based on
Hafnarfjoréur harbour representatives. A more quantitative comparison of downtime to actual
data is not possible within the scope of this project. As there is good anchorage outside the
Straumsvik harbour, ships are not taken to berth except in reasonable conditions.
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5 Summary

The purpose of this study was to evaluate wave disturbance and assess ship movements of berthed
ships within the proposed new harbour at Straumsvik harbour. Offshore wave conditions with
different frequency of occurrence and return periods from the main wave directions were
established by use of both hindcasted weather data as well as wave buoy measurements. A
spectral wave model was set up and validated and used to simulate the offshore wave events to
nearshore boundary of harbour model of Straumsvik area. The harbour model was validated by use
of few measurements at the Aluminum berth in Straumsvik for both swell and long period waves
(seiche).

The wave simulations showed that the wave heights at the berths in the new harbour are overall
lower than in the current harbour, being lowest at the Gas berth and highest at the Bulk berth 2.
Significant wave height of the long period waves are similar at the new berths or slightly lower
compared to the current berths. The incoming wave direction varies substantially between the
new berths. At the Gas berth the primary swell wave direction is alongside the berth, while at the
other two berths it is more perpendicular, which is known to cause more movement. To estimate
the total effect of the wave conditions at the berths, a mooring analysis of a ship tied at the berths
was set up using the wave fields from the harbour model simulations.

Results from the mooring analysis showed firstly that overall, comparing the planned berths in the
new harbour to the berths in the current harbour, the Gas berth can be expected to have the
lowest ship movement of all the berths, both for current harbour and new. At the two planned
new Bulk berths, there can be expected substantially more sway and rolling compared to the
current Aluminum berth, but lesser compared to the current East berth of the current harbour.
Secondly, an estimate of downtime analysis showed that the planned Gas berth will likely meet the
design criteria of harbours in Iceland of safe working conditions not exceeding 2% of the time on
average a year based on criteria for Gas tankers as well as safe mooring conditions not exceeding
once a year. For the two planned bulk berths in the new harbour the estimated downtime is
considerably higher, ranging from 5 — 10 % to well over 10 % for safe working conditions. Safe
mooring conditions are expected to be exceeded 2% of the time to yearly.
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/> Figure B1. Offshore wave conditions with 2% frequency of occurrence. Hs=3.6 , Tr = 10 sec. SLVL +4.0m.
Significant wave height of swell (6 < Tp < 30 sec).
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Significant wave height of swell (6 < Tp < 30 sec).
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/> Figure B3. Offshore wave conditions with 2% frequency of occurrence. Hs=3.6 , Tr = 14 sec. SLVL +4.0m.
Significant wave height of swell (6 < Tp < 30 sec).
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/> Figure B4. Offshore wave conditions with 2% frequency of occurrence. Hs=3.6 , Tp = 15 sec. SLVL +4.0m.
Significant wave height of swell (6 < Tr < 30 sec).
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Significant wave height of swell (6 < Tp < 30 sec).
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Significant wave height of seiche (30 s < Te s).
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/> Figure C1. Mooring layout for Aluminum berth.
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/*  Figure C2. Mooring layout for East berth.
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/> Figure C3. Mooring layout for Gas berth.
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/> Figure C4. Mooring layout for Bulk berth.
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/> Figure C5. Mooring layout for Bulk berth 2.
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1. Inngangur

A0 beidni Hafnarfjardarhafnar vegna umhverfismats hafa Vatnaskil reiknad dreifingu 8 finum
steinefnum i sjé frd framkveemdum vid staekkun Straumsvikurhafnar, einkum med pad ad markmidi
ad kanna hvort liklegt sé ad birtuskilyrdi vid botn i Straumsvik spillist verulega med sleemum
afleidingum fyrir botndyralif.

Fyrsti afangi framkveemdarinnar innifelur uppbyggingu varnargards (Mynd 1) sem samanstendur af
kjarna og kapu. Kjarnaefnid telur 500.000 rimmetra par sem hluti efnisins er silt sem komist getur i
sviflausn pegar efnid er losad i sjéinn.

olosun upphat /é\

-

| SV Py \. e

* Efnislosun Ny .. - T
¢ Athugunarpunktar il ¢
— Uppfylling Gtmark ' 3 {
.

-

7"{{_____,-——/f{{ -
0 250 500 750 1,000 m
| L ]

Mynd 1. Straumsvik. Fyrirhugadur varnargardur, efnislosunarpunktar likanreikninga og
athugunarpunktar.

Samtengdu straum- og o6ldulikani var beitt til ad reikna strauma pannig ad reikningarnir taka til
breytilegra sjavarfallaskilyrda, fra stérstreymi til smastreymis. | framhaldi er reiknud dreifing finna
setefna fra framkvaemdum vid uppfyllingu.

2. Forsendur

Fjorir meginpaettir hafa ahrif a styrk efnis i sviflausn og setmyndun i Straumsvik. Petta eru magn efnis
sem losad er, kornastaerd efnisins, innrennsli grunnvatns i vikina og 6lduhad. Jafnframt skiptir mali
hvar losad er innan framkvaemdasvaedisins og p.a.l. fjarlaegd losunarstadar fra Straumsvik. Straumar
og dreifing setefna eru pvi reiknadir fyrir adstaedur vid upphaf framkveemda og lok framkveemda, p.e.
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annars vegar adur en nokkur uppfylling ad radi er komin og hins vegar pegar hin er er komin ad mestu
leyti.

2.1. Magn og kornastaeerd setefna

Forsenda verksins, unnin i samradi vid verkkaupa er ad finefni komist i sviflausn naer eingdngu pegar
efnid er losad af efnisflutningabil i sjdinn. Sjdvarbotn a svaedinu er ad mestu kldpp og laus vid set.
Jafnframt er heildarrimmal efnis i kjarna uppfyllingar azetlad 500.000 rimmetrar, par af um 1%
finefni, minna en 64 um. Atla ma ad petta svari um 8000 tonnum efnis. Med pvi ad dreifa losuninni a
12 klukkustundir a sélarhring i prju ar sem dzetlad er ad framkveemdin standi yfir faest losun um 170
g/s hélfan sélarhring i senn. bessi tala var nalgud ad heilu hundradi og notud losunin 200 g/s.

Vid gerd uppfyllingarinnar mun i raun ekki allt efni fara i sjéinn heldur mun hluti verda losadur 4 purru
i pbeim hluta uppfyllingarinnar sem verdur ofan sjavarbords og vafalitid er talsvert hlutfall finefnisins
sem ekki kemst i sviflausn heldur grefst med 6dru efni i uppfyllinguna. bad verdur pvi ad teljast
varfeerid ad gera rad fyrir ad allt finefni komist i sviflausn.

Kornasteaerdardreifing setefna er 6pekkt en likur eru til ad steerstur hluti finefnis sé staerrien 1 um i
pvermal og samkvaemt skilgreiningu (forsendu) minni en 64 um. Til ad kanna nazemni nidurstadna fyrir
kornastaerd er hluti greininga ger6ur med mismunandi sethrada korna, 0.1, 1, 10 og 100 m/dag, sem
endurspeglar hegdun stors hluta finefnisins (Tafla 1).

Tafla 1. Sethradi og pvermal silts med edlismassa 2500 kg/m3 i 10°C heitu vatni
samkvaemt 16gmali Stokes.

Sethradi bvermal

[m/dag]  [um]

0.1 1,5
1 4,6
10 15
100 46

2.2. Innrennsli grunnvatns

Talsverdur grunnvatnsstraumur kemur fram undan hrauninu i Straumsvik og vid stréondina beggja
megin vid hana, daetlad er ad pad séu um 10 m3/s.

Buast ma vid ad pessi straumur hafi nokkur ahrif til ad halda mengun fra vikinni en dvissa er hins vegar
um hve stor hluti straumsins komi fram i vikinni sjalfri. Til ad kanna naemni fyrir fyrir pessum paetti er
reiknad fyrir 5 m3/s innrennsli vatns i Straumsvik og an nokkurs innrennslis.

2.3. Oldufarsgreining

Alda hefur ad jafnadi veruleg ahrif a strauma vid strondu. Vegna pessa eykur pad areidanleika
utreikninga & dreifingu setefna ef oldufar vid strondina er pekkt og nytt i straumlikaninu sem
dreifingarreikningar byggjast a.
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Til ad dkvarda tolfraedi 6lduhaedar i grennd vid Straumsvik er studst vid dldusveigjulikan og greiningu
a sogulegu oldufari ati fyrir Faxafléa. Med oldusveigjulikaninu er reiknad hvernig uthafsalda med
mismunandi haed og stefnu uti fyrir Faxafléa skilar sér inn a fléann.

Ut fra sogulega oldufarinu Gti fyrir Faxafléa og nidurstédum oldusveigjulikansins ma svo reikna
tolfreedilega hver verdur likindadreifing 6lduhaedar og -stefnu innan fléans.

Nidurstada pessarar greiningar er ad skammt Gti fyrir Straumsvik verdur oldustefna mjog einsleit, um
290° meelt réttsaelis fra nordri. Hlutfallsmork 6lduhaedar i viomidunarpunkti Gti fyrir Straumsvik eru
metin samkvaemt toflu 2.

Tafla 2. Hlutfallsmérk 6lduhzedar i vidmidunarpunkti uti fyrir Straumsvik.

Olduhaed [m]  Hlutfallsmork

0,20 10%
0,28 25%
0,52 50%
0,78 75%
1,27 90%

2.4. Olduhad i straumreikningum

Til ad kanna ahrif 6ldu & straum voru straumar reiknadir med prenns konar Uthafsélduskilyrdum sem
skila sér vid Straumsvik sem 25, 50 og 90% hlutfallsmork i 6lduhad. Ad auki var reiknad an nokkurrar
oldu (0% hlutfallsmork).

3. Nidurstoour

Nidurstodur eru settar fram sem timaradir styrks i tveimur punktum innan Straumsvikur (Mynd 1),
punkti a sem visad verdur til sem botns i Straumsvik og punkti c sem visad er til sem mynnis vikurinnar.
Farid er yfir nidurst6dur med hlidsjon af upptakapunkti efnis, sem svarar til upphafs verks rétt vid
mynni Straumsvikur (kafli 3.1) og lok verks i punkti vid enda landfyllingar (kafli 3.2).

3.1. Ahrif i upphafi framkvamdar

[ upphafi framkvaemdar er losunarpunktur efnis rétt vid mynni Straumsvikur (Mynd 1).

3.1.1. Styrkur efnis, ahrif 6lduhaedar og innrennslis grunnvatns

Reikningar na yfirleitt yfir 10 daga timabil fra stérstreymi til smastreymis. Fyrir tilvik an 6ldu er reiknad
nokkru lengra timabil til ad meta uppsofnun styrks i vikinni (mynd 2).
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Mynd 2. Styrkur efnis i botni Straumsvikur (a) og mynni vikurinnar (b). Finasta
kornastaerd (1,5 pm, 0,1m/s). Prenns konar 6lduskilyrdi, 0, 25 og 50% hlutfallsmérk
6lduhadar.

Med 6lduhzed sem nemur 25% hlutfallsmérkum og minna (6lduhaed er minni 25% timans) verdur
nokkur uppsoéfnun styrks i vikinni um ramlega vikutima fra pvi losun hefst, p.e.a.s. fra storstreymi til
smastreymis. bPegar sjavarfoll fara aftur vaxandi laekkar styrkur aftur (Mynd 2 bla lina a og b). Skilyrdi
eru til haerri styrks i Straumsvik eftir pvi sem sjavarfallastraumur er laegri og 6lduhaed minni.

Grunnvatnsstreymi sem nemur 5 m3/s inn i botn vikurinnar dregur Gr uppséfnun styrks eftir pvi sem
innar dregur i vikinni (Mynd 2 a) og er sérstaklega greinilegt vid null 6lduhad og 6lduhaed sem nemur
25% hlutfallsmoérkum (Mynd 2 b gul og raud lina).

Med olduhaed sem nemur 50% hlutfallsmorkum safnast hvergi styrkur yfir lengri tima innan
Straumsvikur, hvort sem grunnvatnsrennsli er inn i vikina eda ekki (Mynd 2 a og b, fjélubla og og brun
lina). Styrkur verdu 0,2-1,5 g/m? eftir stadsetningu og innrennsli grunnvatns.

Draga ma pa dlyktun ad innrennsli grunnvatns til Straumsvikur hafi minni ahrif eftir pvi sem utar dregur
i vikinni.
Astaedur pess ad styrkur minnkar med aukinni 6ldu eru tvipaettar:

1. Vid litla sem enga o6ldu sveiflast straumur vid strondu eftir sjavarfollum, milli austurs a
adstreymi og vesturs 4 utstreymi (Mynd 3 a, c, e, g). Med aukinni 6lduhaed verdur straumur
eindregnari til austurs 6llum stundum (Mynd 3 b, d, f, h) og ber setefni i sviflausn par med til
austurs fra Straumsvik.

2. Straumhradi verdur meiri, sem eitt og sér leidir til pess ad setefni dreifist fljétar og blandast i
meiri vatnsmassa i upphafi, sem aftur pydir minni styrk.
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Mynd 3. Daemi um straumsvid og styrk setefna (1,5 pm, 0,1m/s) naerri smastreymi an
6ldu (a,c,e,g) og med 6ldu vid 50% hlutfallsmérk (b,d,f,h) medan losun fer fram i upphafi
framkvaemdar. Innrennsli grunnvatns er 5 m3/s i Straumsvik.
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3.1.2. Birtuskilyrdi og hlutfallsleg ahrif 4 ljosmagn til botns

Meta ma ryni vid pessar adstaeedur med pvi ad reikna svokallad Secchi dypi sem tilgreinir pad dypi sem
st6dlud rynisskifa (Secchi diskur) hverfur sjonum manns pegar rynt er ofan i vatnid fra yfirbordi (mynd
4). Hér er ekki tekid tillit til mogulegra patta sem fyrir eru og gaetu haft ahrif a ryni i Straumsvik og er
pvi gert rad fyrir ad grunnastand adur en ad framkveemd kemur svarar til pess ad sjérinn sé fullteer.

Birtuskilyrdi skerdast nokkud alls stadar i vikinnipegar styrkur naer 3-5 g/m?3, p.e. pegar gert er rad fyrir
lagri 6ldu (innan 25% timans) og laekkar ryni um 5-9 m. Eftir pvi sem innar dregur i vikinni hjalpar
innrennsligrunnvatns vid ad halda gruggi fra og laekkar rynid einungis um 2-3 m par vid sému adstedur
og ad teknu tilliti til enn haerri 6ldu (50% timans) verdur breyting i ryni éveruleg innst i vikinni (mynd
4).

Med einfoldum haetti ma draga saman fraedilegt samband Secchi dypis og hlutfalls ljésstyrks vid botn
af ljésstyrk vid yfirbord, med pvi ad beita Lambert-Beer [6gmali og einféldu sambandi Secchi dypis og
ljésdeyfistuduls. Mynd 5 greinir frd pessu sambandi innan pess bils & Secchi dypi sem reikningar gefa
til kynna og yfir daetlad dypi innan Straumsvikur.

Nyta md petta samband til ad meta hlutfallslega breytingu & ljésstyrk sem neer til botns vid pad ad
vatnid mengist af efni i sviflausn. Nidurstadan verdur samspil af styrk efnis og dypis, pannig ad ahrif
verda hlutfallslega minni efir pvi sem dypi er minna. Vid éhagsteedustu adstaedur reiknast fall i Secchi
dypi Ur 21 mi 13 m. Vié mynni Straumsvikur er dypid ndlaegt 14-15 m, sem svarar pa til pess ad hlutfall
ljésstyrks @ botni fellur Gr 0,3 i 0,15 med tilkomu gruggsins. betta svarar til pess ad birtuskilyrdi vid
botn skerdast um 50%. Ad sama skapi innst i Straumsvik par sem dypid er um og undir 5 m, svarar pad
til pess ad hlutfallié fellur ar u.p.b. 0,7 i 0,55 med tilkomu gruggsins. Birtuskilyrdi vid botn innst i
Straumsvik skerdast pvi hlutfallslega minna en yst i vikinni eda naleegt 20%. bétt einungis sé um
fraedilegt viomid ad reeda ma stydjast vid pad til ad fa fram einfalda tulkun & breytingu ljosstyrks vio
botn ut fra viomidi 4 Secchi dypi.

Ef litid er til Straumsvikur og naesta nagrennis losunarstadarins mda greina nokkurn breytileika i
hlutfallslegri skerdingu birtuskilyrda eftir stadsetningu vid upphaf framkvaemdar (mynd 6). begar engin
alda er, verdur nokkur skerding a birtu vid botn pegar styrkur med minnstu kornum hefur nad jafnvaegi
yst i vikinni eda 40-50%, adallega & hafnarsvaedinu par sem dypi er mest (Mynd 6 a). pegar 6ldu fer ad
gaeta verda ahrifin mun minni eda um og innan vid 20%. b4 verda ahrif hverfandi til vesturs en heldur
meiri til austurs.

Veruleg ahrif & birtuskilyrdi verda fyrst og fremst i nagrenni losunarstadar. | tilvikum med grofari
efnum i sviflausn par sem styrkur er minni verda ahrifin somuleidis minni en myndir hér syna.
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Mat a dreifingu setefna & framkvaemdatima. ==
HAFNARFJARDARHOFN
Upphaf framkvaamda. Straumsvik botn Upphaf framkvaemda. Straumsvik mynni
a) b) |, —— Hlutfallsmérk dldu: 0%, q=0
! | —— Hlutfallsmork oldu: 0%, q=5
20 4 20 - A il — Hlutfallsmork oldu: 25%, q=0
“’1 YA\ V —— Hiutfallsmérk dldu: 25%, q=5
| ) —— Hiutfallsmérk 6ldu: 50%, q=0
J | ) _ srk 6ldu: 50% q=
T —— Hlutfallsmérk 6ldu: 0%, q=0 T 181 - J a0\ | Hlutfallsmérk dldu: 50%, q=5
= 187 —— Hlutfallsmérk dldu: 0%, q=5 = H':'I" /
B —— Hiutfallsmork 6ldu: 25%, g=0 | & y lm‘i
° — Hiutfallsmork oldu: 25%, g=5 | = ‘)‘\ « ‘
g 164 —— Hiutfallsmérk éldu: 50%, q=0 | 5 167 W ’
& —— Hlutfallsmérk éldu: 50%, q=5 | & | \r \ ’ ’ ‘
R
|/ |
14 (N
14 1
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04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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Mynd 4. Secchi dypi i botni Straumsvikur (a) og mynni vikurinnar (b). Finasta
kornastaerd (1,5 pm, 0,1m/s). Prenns konar 6lduskilyrdi, 0, 25 og 50% hlutfallsmérk
o6lduhadar.

0,9
0,8
0,7
0,6
0,5
0,4

0,3

Hlutfall ljosstyrks & yfirbordi

0,2
0,1

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Dypi (m)
—13 —15 —17 —19 —21
Mynd 5. Hlutfall ljésstyrks a yfirbordi med dypi fyrir mismundi Secchi dypi. Dyptarbil

svarar til dypis innan Straumsvikur og bil Secchi dypis rammar inn reiknuad gildi i
greiningunni.
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a)

50% hlutfalls-
" mork 6ldu

Engin alda

T T
40 60 80 100
Hlutfallsleg skerding birtu [%]

Mynd 6. Hlutfallsleg skerding a birtuskilyroum vid botn eftir 10 daga uppséfnun pegar
styrkur hefur nad jafnvaegi. Engin alda a) og 50% hlutfallsmoérk 6ldu b). Finasta
kornastaera.

3.1.3. Styrkur efnis i sviflausn, ahrif kornastaerdar

Eftir pvi sem kornastaerd er meiri falla korn hradar ar sviflausn til botns. | kaflanum & undan voru allar
nidurstédur med minnstu vidmidunarkornastaerdinni, peirri sem leidir af sér mestan styrk og mesta
skerdingu & birtuskilyrdum vid botn. Hér birtast ad auki nidurstodur med meiri sethrada korna sem
svarar til réfsins fra finasta silti til hins gréfasta.

Aukinn sethradi leidir til minni styrks setefna i Straumsvik eins og vid var ad buast. SOmuleidis skila
grofari korn sér takmarkad inn eftir vikinni (Mynd 7 a og b, Mynd 8 a og b). Med aukinni 6lduhaed
minnkar styrkur i 6llum staerdarflokkum (Mynd 7 a og Mynd 8 a, Mynd 7 b og Mynd 8 b). Med gréfasta
kornastaerdarflokki leekkar styrkur um 80-90% i mynni Straumsvikur midad vid finasta efnid. Innar i
vikinni munar enn meira og efnid fellur ad megninu til ut 4dur en pad kemst inn i botn vikurinnar.
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Mat a dreifingu setefna & framkvaemdatima. ==
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a) ) b) ) ,
Upphaf framkveemda. Straumsvik botn Upphaf framkveaemda. Straumsvik mynni
—— Sethradi korna: 0.1 m/dag —— Sethradi korna: 0.1 m/dag
L1751 —— sethradi korna: 1.0 m/dag 4+ —— sethradi korna: 1.0 m/dag
—— Sethradi korna: 10.0 m/dag —— Sethradi korna: 10.0 m/dag
1.50 4+ —— Sethra8i korna: 100.0 m/dag —— Sethradi korna: 100.0 m/dag
i |
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E ‘ A I ]| € \
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Mynd 7. Styrkur med mismunandi sethrada korna, engin alda.

a) Upphaf framkveaemda. Straumsvik botn b) Upphaf framkveemda. Straumsvik mynni
1.4
—— Sethradi korna: 0.1 m/dag —— Sethradi korna: 0.1 m/dag
— Sethradi korna: 1.0 m/dag — Sethradi korna: 1.0 m/dag ! Il
3 1.2 4 -
0.4 ﬂ —— Sethradi korna: 10.0 m/dag —— Sethradi korna: 10.0 m/dag fl
: ﬂ —— Sethradi korna: 100.0 m/dag —— Sethradi korna: 100.0 m/dag |
1.0+
o 0.3 =
= E 0.8
E 5
5 5
~ = 0.6 1
502 =
(%] w
0.4 1
0.1
0.2 1
0.0 T 0.0
05 06 07 08 09 10 11 12 13 05 06 o7 08 09 10 11 12 13
Jan Jan
2018 2018

Mynd 8. Styrkur med mismunandi sethrada korna, 50% hlutfallsmérk 6ldu.

3.1.4. Setmyndun

Myndir 9 og 10 syna setmyndun sem uppsofnunarhrada i plani fyrir korn med mismunandi sethrada.
Eftir pvi sem sethradi korna er meiri fellur stzerri hluti efnis Ut naer upptokum. Sé timinn sem pad tekur
korn ad setjast til botns langur midad vid endurnyjunartima vatns verdur setmyndun dveruleg.

petta 4 vid minnsta og jafnvel naestminnsta kornastaerdarflokk hér, en i reikningum an 6ldu fellur innan
vid 3% til botns af finasta efninu og innan vid 25% af pvi naestfinasta. Pad sem eftir er berst med
straumum ut fyrir likansvaedid. Med 6ldu minnka pessar télur (Tafla 3).

Inni i Straumsvik verdur setmyndun almennt mjog litil en mest i mynninu naest losunarpunkti
og setmyndunin verdur minni med 6ldu en an (Mynd 9, Mynd 10). S6fnunarhradinn inni i vikinni midad
vid 6breyttar adstaedur svarar fdum millimetrum a ari og er um prefalt meiri i reikningum an 6ldu en
ad teknu tilliti til hennar (Tafla 3).
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Tafla 3. Uppsoéfnunarhradi setefna i Straumsvik.

Engin alda 50% hlutfallsmork
Olduhzedar
Sethradi Hlutfall af Hlutfall af Uppsoéfnunar Hlutfall af Hlutfall af Uppsofnunar
korna heild sem heild sem hradi i heild sem heild sem hradi i
e sest innan sest innan Straumsvik sest innan sest innan Straumsvik
g 1 km Straumsvikur 1km Straumsvikur
fjarleegdar fra fjarlegdar fra
Straumsvik [mm/ar] Straumsvik [mm/ar]
0.1 2,9% 0,5% 0,34 1,5% 0,15% 0,1
1 24,0% 4,2% 2,83 13,6% 1,2% 0,9
10 82,5% 13,5% 9,02 70,6% 5,7% 3,8
100 99,5% 9,1% 6,05 99,4% 5,5% 3,7

Sethradi koma 0.1 m/dag Sethradi korna 1 m/dag

1071 10°

Setmyndun [mm/ar]

Mynd 9. Setmyndun sem uppséfnunarhradi fyrir mismunandi sethrada korna, engin alda.
Upphaf framkvamdar.
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Sethradi korna 0.1 m/dag Sethradi korna 1 m/dag

10° 10!
Setmyndun [mm/ar]

Mynd 10. Setmyndun sem uppsoéfnunarhradi fyrir mismunandi sethrada korna, 6lduhaed
vid 50% hlutfallsmoérk. Upphaf framkvamdar.

3.2. Ahrifilok framkvaemdar

begar dregur ad lokum framkvamdar hefur losunarpunktur setefna faerst 800 m til nordausturs auk
bess sem varnargardurinn hefur ahrif a straumsvidid. Meginnidurstada reikninga er ad styrkur setefna
i sviflausn i Straumsvik minnkar eftir pvi sem verkinu vindur fram og verdur ekki farid i smaatridum yfir
allar nidurstédur en dregin fram pau atridi sem mali skipta og til einféldunar adeins litid & dreifingu
finasta efnisins.

Reikningar na eins og fyrir stédu i upphafi framkveemdar yfir 10 daga timabil fra stérstreymi til
smastreymis. Reiknad er fyrir losun i lok framkvamdar, med losunarpunktinn naerri enda varnargards
(Mynd 2). Styrkur nzer a reiknitimabilinu ekki tiunda hluta pess styrks sem vard i hinu tilvikinu og ahrif
a birtuskilyrdi eru éveruleg. Styrkur hefur raunar ekki nad jafnvaegi en svo long timabil an 6ldu gerast
varla (Mynd 11, Mynd 12).
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a) Lok framkvaemda. Straumsvik botn

Landfylling i Straumsvik.
Mat a dreifingu setefna & framkveemdatima.

0.35 1

—— Hlutfallsmork dldu: 0%, q=0
—— Hlutfallsmork oéldu: 0%, q=5

0.30 1

0.25 4

0.20 1

0.15 4

Styrkur [g/m?3]

0.10 4
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b) Lok framkveemda. Straumsvik mynni

—— Hlutfallsmérk 6ldu: 0%, q=0
—— Hlutfallsmérk dldu: 0%, g=5

0.4 1

Styrkur [g/m?]

04 05 06 o7 08 09 10 11 12 13
Jan
2018

04 05 06 o7 08 09 10 11 12 13
Jan
2018

Mynd 11. Styrkur efnis i botni Straumsvikur (a) og mynni vikurinnar (b). Finasta
kornastaerd (1,5 pm, 0,1m/s). Lok framkvaemdar.

Lok framkveemda. Straumsvik botn

21.0 1

20.8 1

Secchi dypt [m]

20.6 1

—— Hlutfallsmork dldu: 0%, q=0

2041 Hiutfallsmérk sldu: 0%, q=5
04 05 06 o7 08 09 10 11 12 13
Jan
2018

b) Lok framkvaemda. Straumsvik mynni
= Hlutfallsmork dldu: 0%, q=0
21.21 —— Hilutfallsmérk 6ldu: 0%, q=5
21.0 1
E
2 20.8
>
o
=
(v}
3 20.6 1
w
20.4 1
20.2 4
04 05 06 07 08 09 10 11 12 13
Jan
2018

Mynd 12. Secchi dypi i botni Straumsvikur (a) og mynni vikurinnar (b). Finasta
kornastaerd (1,5 pm, 0,1m/s). Lok framkvaemdar.

Athugun & straumsvidi kringum varnargardinn og inn ad vikinni asamt dreifingu finefna fra
upptakastad skyrir petta vel (Mynd 13). Hvorki & adfalli né atfalli beina straumar mengudum sjo fra

upptakapunkti afgerandi inn ad vikinni.
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Styrkur [g/m?]

Mynd 13. Styrkur og straumsvid a utfalli a) og adfalli b). Engin alda. Finasta kornastaerd
(1,5 pm, 0,1m/s). Lok framkvamdar.

3.3. Samanburdur straumsvids fyrir og eftir framkvamd

Med byggingu varnargardsins til nordurs og vesturs Ut fra ndverandi hafnargardi breytist straumsvid
a sveaedinu a pann veg ad 4 adfalli beinast austlaegir straumar til nordurs og vesturs medfram gardinum
i stad pess ad fara 6hindrad til austurs (Mynd 14 a og b). Einnig myndast svaedi sunnarlega vid gardinn
par sem straumur naer stédvast, par sem streymid greinist annars vegar til nordurs med gardinum og
hins vegar til sudurs inn i vikina. Litil breyting verdur & straumum inni i Straumsvik sjalfri enda raedst
straumsvidid ad mestu af haed sjavarfalla og peim skordum sem mynni vikurinnar setur a straumstefnu
begar flaedir ad og fra (Mynd 14 b). Hins vegar getur efni sem kynni ad berast i sjo vid sydri hluta nys
varnargards flust inn til Straumsvikur i stad pess ad flytjast greidlega i austur att eins og gerist fyrir
framkvaemd.

A Gtfalli snyst deemid vid og ekki ad sja ad breytingin geti skapad afgerandi skilyrdi til pess ad auka
mengun vid vikina (Mynd 14 c og d).

[ tilviki med 6ldu sjast svipud mynstur (Mynd 15) en hradar eru meiri einkum & adfalli (Mynd 14, Mynd
15). Minni ahrif hrada a utfalli orsakast liklega af vixlverkun milli 6ldu og straumsvids (Mynd 15 c,d),
en 6ldustefnan er pa mikid til gagnstaed straumstefnu.
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a) Adfall fyrir framkvaamd b) Adfall eftir framkveemd

N ~n
0.00 0.02 0.04 0.06 0.08 0.10
Hradi [m/s]

Mynd 14. Straumsvid an 6ldu fyrir og eftir framkvamd, vido medalsjo a adfalli og utfalli.
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a) Adfall fyrir framkveemd b) Adfall eftir framkveemd

0.00 0.02 0.04 0.06 0.08 0.10
Hradi [m/s]

Mynd 15. Straumsvid med 6ldu vid 50% hlutfallsmérk fyrir og eftir framkvamd, a aofalli
og utfalli.
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4. Samantekt

Reiknud hefur verid dreifing setefna sem komast i sviflausn vid gerd nys varnargards vid
Straumsvikurhofn.

Ohagstaedustu skilyrdi fyrir styrk efnis i sviflausn valda um 2-5 g/m?3 styrk i Straumsvik og laekkun Secchi
dyptar um 3-9 m. bad tekur meira en viku fyrir slikan styrk ad safnast upp. Med éhagstaedustu
skilyrdum er att vid

o Allt finefni fer i sviflausn, ekkert grefst med gréfari efnum i varnargardinum.

e Upphaf framkveemda, losunarpunktur efnanna er rétt vid mynni Straumsvikur.

e Fingerdasta efnid (1,5 um i pvermal, sethradi 0,1 m/dag) sem pydir ad efni fellur mjég haegt
ut dr vatninu.

e Engin alda sem leidir til pess ad straumar eru haegari en pegar alda er meiri, auk pess sem
straumar verda austlaegari med aukinni 6ldu.

Vid pessi 6hagstedustu skilyrdi ma zetla ad ryni falli ar um 21 m i 13 m vegna gruggs fra
framkvaemdinni sem svarar til ad hlutfall ljésstyrks vid botn samanborid vid a yfirbordi leekki frd um
0,8 10,65 innst i vikinni en fra um 0,31 0,15 yst i henni.

Alda minnkar styrk pvi meira sem hdn er harri. Vid 6lduhaed sem nemur 50% hlutfallsmorkum
(6lduhaed er meiri 50% timans) leekkar styrkur um 70-80% midad vid dhagstaedustu skilyrdi og Secchi
dypi minnkar um 1-2 metra midad vid hreinan sjé (um 21 m).

Aukin kornastzerd leidir til pess ad korn falla hradar ut, styrkur laekkar og ahrif & birtuskilyrdi verda
minni. Med groéfasta kornastaerdarflokknum verdur styrkur a.m.k. steer6argrddu minni en med peim
finasta.

Setmyndun innan Straumsvikur verdur mest med sethradanum 10 m/dag (15 pum pvermali korna) og
engri 6ldu. Sethradinn verdur allt ad 4 mm/ar vid 6lduhaed sem svarar 50% timans. Hins vegar vara
adstaedur aldrei svo lengi, poétt ekki veeri nema vegna pess ad losunarpunkturinn faerist Ut eftir pvi sem
verkinu vindur fram. Me?d pvi lengist fjarleegdin til mynnis Straumsvikur og efni i sviflausn pynnist meira
adur en pad kemst inn i vikina. Vid lok framkvaemdar verdur styrkur a.m.k. steer6argrddu minni en vio
upphaf verksins.

A fyrri stigum framkveaemdar, pegar unnid er Gt fra ndverandi hafnargardi i norduratt, getur pvi vid
langvarandi stillur ordid vart vid grugg inni i Straumsvik vegna framkvamdanna sem gaeti haft ahrif 4
ryni og p.a.l. pad hlutfall ljésstyrks sem naer botni. A petta sérstaklega vid eftir pvi sem steerri hluti
siltsins (finefnanna) sem i sviflausn berst er af finustu gerd. Ad jafnadi hins vegar, pegar alda raedur
toluverdu um straumadstaedur, berst siltid tiltolulega greidlega fra framkvaemdasveaedinu til austurs
pbar sem unnid er Ut ad opnu hafi. Ma pa buast vid ad styrkur finefna i sviflausn inni i Straumsvik verdi
langtum minni og ahrif 4 ryni einungis litilleg.
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Til:  Ludviks Geirssonar, Hafnarfjardarhofn og Helgu Frimann Kristjansdéttur, VSO radgjof
Fra: Hjalta Sigurjonssyni og Sveini Ola Palmarssyni

Efni: Landfylling i Straumsvik. Mat a dreifingu setefna, breytt Utfaersla a framkvaemd

[ skyrslu Vatnaskila um mat & dreifingu setefna vid uppbygginu nyrrar hafnar vid Straumsvik (Vatnaskil
2024) var deetlud dreifing setefna sem keemust i sjoinn vid efnislosun fyrir kjarna varnargardsins sem
tilheyrir nyrri hofn. Reikningarnir gengu ut fra akvedum framgangi verksins, p.e. ad varnargardurinn
yrdi byggdur upp frd enda naverandi kants vid mynni Straumsvikur og ut til nordurs og austurs.
Nidurstadan var ad styrkur sets yrdi aldrei verulega har par sem setmengad vatn skoladist greidlega
burtu med straumum medfram strondu.

Nu er radgert ad vinna verkid 4 annan hatt:
1. Vegur byggdur upp Ut fra landi austar (Adkomuvegur, mynd 1).
2. Uppbygging varnargards hefjist vid vesturenda adkomuvegar til nordausturs.

3. begar pvi er lokid byggt upp fra vesturenda adkomuvegarins til sudurs ad stadnum vid
hafnarmynni par sem adur var dzetlad ad byggingin myndi hefjast.

Samkvaemt dzetluninni nd verdur pviendad par sem adur atti ad byrja. betta leidir til pess ad straumsvid
verdur annad pegar efni er losad naerri vikurmynninu og straumadsteedurnar geetu virst dhagstaedari
fyrir dreifingu efnis inn i vikina.

Vegna pessa hefur verid akvedid ad reikna ad nyju dreifingu vid pessar adstaedur til pess ad leggja mat
a styrk setefna sem berast inn i vikina og birtuskilyrdi til botns pegar verkié er unnid med framan-
greindum heetti. Midad er vid ad uppfyllingin sé komin langleidina inn ad mynni Straumsvikur, merkt
,Losun“a mynd 1.

Reiknad er fyrir tvenns konar adstaedur hvad vardar ferskvatnsrennsli inn i Straumsvik, annars vegar
med engu rennsli og hins vegar 5 m3/s rennsli sem kemur inn innst i vikinni. Pa er reiknad fyrir tvenns
konar 6lduadstaedur, annars vegar an 6ldu og hins vegar med 6lduhaed sem nemur 50% hlutfalls-
morkum. Sams konar tilvik voru reiknud adur og visast til hinnar upprunalegu skyrslu um adrar
forsendur likanreikninganna (Vatnaskil 2024).
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Mynd 1. Straumsvik. Fyrirhugadur varnargardur, efnislosunarpunktur likanreikninga og
athugunarpunktar.

Styrkur og birtuskilyraoi

Timaradir styrks eru sem fyrr syndar i tveimur punktum i Straumsvik, i botni vikurinnar og i mynni
hennar (punktar a og ¢, mynd 1).

Styrkur reiknast um pad bil 20% heerri en i tilsvarandi tilvikum adur an 6ldu, nzer jafnvaegi i mesta lagi
milli 6 og 7 g/m?3. betta er svipad inni i vik og { mynni { tilviki an grunnvatnsrennslis. [ tilviki med 6lduhaed
vid 50% hlutfallsmork er hlutfallslegur munur 6llu meiri en styrkur er hins vegar enn tiltélulega lagur,
naer jafnvaegi & bilinu 1-2 g/m?3.

Naerri lokum framkvamda. Straumsvik botn Naerri lokum framkveemda. Straumsvik mynni
7
a) b)
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Mynd 2. Styrkur efnis i botni Straumsvikur (a) og mynni vikurinnar (b). Finasta
kornastaerd (1,5 pm, 0,1m/s). Tvenns konar 6lduskilyrdi, 0 og 50% hlutfallsmérk
o0lduhadar.
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Secchi dypi minnkar i samraemi vid aukinn styrk, verdur minnst riflega 11 metrar (mynd 3).

Naeerri lokum framkvaemda. Straumsvik botn Naerri lokum framkvaemda. Straumsvik mynni
a) b)
t
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Mynd 3. Secchi dypi i botni Straumsvikur (a) og mynni vikurinnar (b). Finasta kornastaerad
(1,5 pm, 0,1m/s). Tvenns konar 6lduskilyrdi, 0 og 50% hlutfallsmérk 6lduhaedar.

Daemi um styrk og straumsvid i tilvikum an 6ldu og 6lduhad vid 50% hlutfallsmoérk ma sja @ mynd 4.
Styrkur verdur haerri en a6ur naerri losunarstadnum pvi straumar eru par nd minni en adur. bratt fyrir
pad er tiltélulega litil tilhneiging fyrir efnid ad berast inn i Straumsvik. Eftir sem adur eru ahrif 6ldu nd
sem adur mikil til leekkunar styrks samanborid vid lygnar adstaedur.

Talsvert har styrkur verdur hins vegar ad jafnadi i I6ninu milli gardsins og aGkomuvegar en pangad leita
straumar fra losunarstad medan fellur ad. Lénid virdist pannig hjalpa til vid ad halda efninu naer
losunarstadnum i stad pess ad berast inn til Straumsvikur.

Nidurstada

Med breyttu fyrirkomulagi & uppbyggingu varnargardsins vid nyja Straumsvikurhofn haekkar haesti
mogulegi styrkur i Straumsvik nokkud, eda ur 5-6 g/m? i 6-7 g/m?, pad er i tilviki an éldu og med
finustu kornasteerd. | tilvikum med 6ldu verdur nokkru meiri hlutfallsleg haekkun styrks med hinu
breytta fyrirkomulagi, en styrkur er eftir sem adur margfalt leegri en an 6ldu. Birta vid botn verdur
ad sama skapi lengstum ekki skert ad radi fra pvi sem adur var. Einnig virdist sem ad lon milli gards
og adkomuvegar hjalpi til vid ad halda efninu naer losunarstadnum i stad pess ad berast inn til
Straumsvikur.

Tilvisanir

Vatnaskil 2024. Landfylling i Straumsvik. Mat & dreifingu setefna a framkvaeemdatima. Skyrsla nr.
24.02. Mars 2024.
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An éldu 50% hlutfallsmork oldu
a) Nalaegtfjoru b) Nalaegt fjoru

Styrkur [g/m?]

Mynd 4. Daemi um straumsviod og styrk setefna (1,5 pm, 0,1m/s) an 6ldu (a,c,e,g) og med
6ldu vid 50% hlutfallsmork (b,d,f,h) medan losun fer fram naerri lokum framkvaemdar.
Innrennsli grunnvatns er 5 m3/s i Straumsvik.
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Utdréttur:

Oskad var eftir pvi af VSO ad RORUM legdi mat & ahrif staeekkunar hafnarinnar i Straumsvik
i Hafnarfirdi a lifriki botns umhverfis héfnina og lifriki fjoru i Straumsvik. Vatnaskil geri
likan af dreifingu sets Gt fra framkvamdasveedi medan & framkveemdum stendur. Ahrif
framkvaemdarinnar voru metin Ut fra fyrirliggjandi heimildum. Staekkun hafnarinnar vid
Straumsvik mun skerda lifriki 8 hdrdum botni nordur og austur af Straumsvik, en einungis
veldur minkun & algengri vistgerd. Grugg fra framkveemdum mun valda truflun i
Straumsvik a framkvaemdatima en varanleg ahrif eru ekki likleg. Ekki er talid ad lifriki tjarna
vid Straumsvik verdi fyrir ahrifum. Fyrirliggjandi upplysingar voru notadar til ad skilgreinda
vistfreedilegt geedahlutfall (EQR) sem nota ma til ad vakta svaedid 4 medan og eftir
framkvaemdir.
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Inngangur

VSO 6skadi eftir ad RORUM legdi mat 4 moguleg ahrif staekkunar hafnarinnar i Straumsvik i
Hafnarfirdi a lifriki botns umhverfis héfnina og lifriki fjoru i Straumsvik. Framkvaemdin felst i
byggingu gards nordur og austur af ndverandi hofn med fyllingu innan gardsins (Mynd 1).

bordarvik

N

Skyringar
1 Adkomuvegur }
Hafnaruppbygging:

> 1. afangi

2. afangi

100 m

Mynd 1. Fyrirhugud landfylling i Straumsvik .

Fyrirliggjandi rannsdknir & sveedinu voru skodadar med tilliti til fyrirhugadra framkveemda og
komist ad peirri nidurstodu ad ekki veeri porf & ad gera meiri rannséknir 4 lifriki 4 botni vid
Straumsvik, fjorulifi eda lifriki tjarna svo stoddu, par sem naegilegar heimildir vaeru til (Porleifur
Eiriksson 2024) og pvi pyrfti ad vinna matid ut fra fyrirliggjandi gognum um lifrikid.

Framkvaemdasvaedid er i standsjavarhloti nr. 104-1391-C (Mynd 2) (Stjérn vatnamala, 2022). |
greiningu a vatnshloti hefur Umhverfisstofnun metid sem svo ad strandsjavarhlotid vid alverid
sé ekki i heettu og pvi gert rad fyrir ad umhverfismarkmidi pess verdi nad (Umhverfisstofnun,
2013).

Gerdir strandsjé eru flokkadar a grundvelli 6ldugangs og hitastigs voru skilgreindar 4 gerdir
vatnshlota i strandsjé vid Island. Stréndin vid Straumsvik er { CS-2152, Strandsjér sunnanlands
og vestan par sem strond er opin fyrir 6ldu (Sélveig R. Olafsdéttir 2019).
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Mynd 2. Vatnshlot vid framkvamdasvaedid i Straumsvik.

Ekki var ljost hvernig grugg fra framkvamdinni mundi dreifast, svo gerdir voru likanareikningar
a dreifingu gruggs, uppsofnunar sets og minkun 4 ljdsmagni (Hjalti Sigurjénsson og Sveinn Ol

Palmarsson 2024).

Reiknad var ut dreifing lausefnis Ut fra framkveemdasvaedinu @ medan a framkvaemdum
stendur. bad eru litlar dhyggjur af uppséfnun efnis utan nordan og austan framkvaemdasvaedis
en gruggid minkar ljdsmagn og hefur ahrif a frumframleidslu pérunga en ahrif geetu ordid meiri

inn i Straumsvik (Mynd 3).
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Nalasgt fjoru b) Naleegtfjoru

e) Nalaegt flodi f) Naleegt flodi

Styrkur [g/m?]

Mynd 3. Mynd pessi synir dreifingu styrks & gruggi i kringum framkvaemdasvaedid (Hjalti Sigurjéonsson
og Sveinn Oli Palmarsson 2024).
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Ahrif frd setmyndun og gruggi gaeti verid meiri innan Straumsvikur. Vid Gtreikninga & pvi parf
ad taka tillit til grunnvatnsrennslis. Heildarrennsli grunnvatns til Straumsvikur og strandar i
nagrenni vid hana er talid vera um 10 m3/s. Ljost er ad ekki fer allt rennslid i vikina. |
likanareikningum er midad vid 5 m3/s (Tafla IMynd 5. Setmyndun inna Straumsvikur. Olduhaed
50%hlutfallsmork.) (Hjalti Sigurjénsson og Sveinn Oli Palmarsson 2024).

Pegar alda er engin eru hreinir sjavarfallastraumar sem naest strondu leggjast samsida strondu,
til austurs 4 adfalli og til vesturs a utfalli. Eftir pvi sem alda veréur meiri verdur straumur
eindregnari til austurs 6llum stundum. bad leidir til pess ad minna set berst inn i Straumsvik
eftir pvi sem aldan er meiri (Tafla 1, Mynd 4) (Hjalti Sigurjénsson og Sveinn Oli Palmarsson

2024).

Tafla 1. Uppsofnunarhradi setefna i Straumsvik.

Sethradi
korna

[m/dag]

10

100

Hlutfall af
heild sem
sest innan
1 km
fjarlaegdar fra
Straumsvik

2,9%
24,0%
82,5%

99,5%

Engin alda

Hlutfall af

heild sem

sest innan
Straumsvikur

0,5%
4,2%
13,5%

9,1%

Uppséfnunar
hradi i
Straumsvik

[mm/ar]

0,34
2,83
9,02

6,05

50% hlutfallsmork Olduhaedar

Hlutfall af
heild sem
sest innan
1 km
fjarlaegdar fra
Straumsvik

1,5%
13,6%
70,6%

99,4%

Hlutfall af

heild sem

sest innan
Straumsvikur

0,15%
1,2%
5,7%

5,5%

Uppsofnunar
hradi i
Straumsvik

[mm/ar]

0,1
0,9
3,8

3,7
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Sethradi korna 0.1 m/dag Sethradi korna 1 m/dag

Sethradi korna 10 m/dag Sethradi korna 100 m/dag

10!
Setmyndun [mm/ar]

Mynd 4. Setmyndun innan Straumsvikur. Engin alda.

Sethradi korna 0.1 m/dag Sethradi korna 1 m/dag

10!

Setmyndun [mm/ar]

Mynd 5. Setmyndun inna Straumsvikur. Olduhaed 50%hlutfallsmérk.
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[ framhaldi af spurningu Rorum um ahrif & ljésstyrk vid botn, ma med einféldum haetti draga
saman fraedilegt samband Secchi dypis og hlutfalls ljosstyrks vid botn af ljosstyrk vid yfirbord.
Er petta gert med pvi ad beita Lambert-Beer 16gmali og einfoldu sambandi Secchi dypis og
ljosdeyfistuduls. Fyrir Secchi dypid sem verid er ad vinna med (tekur ekki tillit til neins annars
en setefnanna fra framkvaemdinni) ma draga sambandi saman a eftirfarandi grafi (Mynd 6).

Hlutfall ljosstyrks & yfirbordi
o
(é3]

0,4
0,3
0,2
0,1
0
0 1. 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Dypi (m)
13 —15 17 19 21

Mynd 6. Hlutfall ljésstyrks a yfirbordi med fyrir mismunandi Secchi dypi.
Adferdir

Fyrirliggjandi heimildir voru skodadar og metid hvernig ahrif framkvaemdirnar gaetu haft a
lifrikid eins og pvi er lyst i pessum heimildum (Porleifur Eiriksson 2024) og ut fra likani
Vatnaskila sem lyst er hér ad framan (Hjalti Sigurjénsson og Sveinn Oli Palmarsson 2024).

Greinargerd

Vid framkveemdina fer botn nordur og austur af Straumsvik undir gard og fyllingu.

Straumsvikin er vestan og sunnan vid vaentanlegan hafnargard og grugg mun berast fra
framkvaemdinni inn i vikina.
Botn

Botninn at fra Straumsvik er klettabotn med paraskdgi. Rannsdknir voru framkvaeemdar med
tvenns konar adferdum: Annar vegar var safnad péongulhausum og dyrasamfélog i peim greind
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til tegunda og hins vegar var beitt nyrri taekni par sem teknar voru myndir af botninum og
tegundir greindar & myndunum (Jérundur Svavarsson 1991). Synatékustédvar voru somu og
hofou verid 1990 en 1 var baett vid 2002 (Mynd 7) (Jorundur Svavarsson o.fl. 1991; Jérundur
Svavarsson 2002).
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Mynd 7. Synatokustddvar a botni

Ut fra ljosmyndum af synatokustddvum var safnhdpurinn sniglar (Gastropoda) algengastur &
Ollum stédvum. Stérkrossi (Asterias rubend) var algengur a tveimur stodvum og skollakoppur
(Strongylocentrotus drobaciensis) & einni stod. Meyjarhetta og/eda olnbogaskel (Acmea spp.)
voru algengar a tveimur stodvum.

Skyldleiki var kannadur med Bray-Curtis skyldleikastudli og reyndust allar stédvarnar
einsleitar. Alls var safnad 30 pongulhausum & synatdkustédvunum. A hverjum péngulhaus
voru @ milli 27-77 tegundir. Alls fundust 155 tegundir eda hépar a pongulhausunum: Flestar
tegundir eda alls 66 voru burstaormar, 41 tegund lindyra og 18 tegundir krabbadyra.
Algengasta tegundin a pongulhausum var rataskel (Hiatella arctica), en sidan marfloin
(Crassocorophium bonelli), kreeklingur (Mytulis edulis), og burstaormurinn Syllis armarillis.
bpegar samfélog & pongulhausum voru greind med Bray-Curtis skyldleikastudli og reyndust
flestar stodvarnar einsleitar. Flestar somu tegundir fundust 2001 og hofdu fundist vid
rannséknirnar 1990 (Jorundur Svavarsson 1998; Jérundur Svavarsson 2002). Einnig var safnad
pongulhausum & synatokustodvum & botni i Straumsvik (Mynd 8) (Jorundur Svavarsson 1990)
og var dyralif i peim mjog svipad og fyrir utan hofnina (Agnar Ingdlfsson og Jorundur
Svavarsson 1995).
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Mynd 8. Synatokustédvar a botni i Straumsvik.

Fiara

Gerdar voru rannsoknir 4 fjorunni med pvi ad taka syni & synatokustodvum stadsettum 3
snidum pvert & fjoruna. Tekin voru snid i Straumsvik og austan vié Straumsvik (Mynd 9) (Agnar
Ingdlfsson 1990).

Mynd 9. Fjorusnid i Straumsvik (sveedi I) og austan vid Straumsvik (sveedi ll).
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Fjaran i Straumsvik er klépangsfjara (Agnar Ingdlfsson 1977) 8 medan meiri hreyfing sjavar er
i fjiorunni austan vid Straumsvik (Agnar Ingélfsson og Maria Bjork Steinarsdottir 2002) og er
fjaran par skilgreind sem skufapangsfjara (Agnar Ingélfsson 1990; Agnar Ingdlfsson 1998a;
Agnar Ingdlfsson og Jorundur Svavarsson 1995).

A svaedi I, Straumsvik, voru sett nidur 6 snid med 100 m millibili og & sveedi 2, Hraunavik, voru
sett nidur 5 snid (Mynd 9). Undirlag & snidum var hraunklappir med lausu grjoti nedst. A hverju
snidi voru synatdkustddvar stadsettar med 50 cm haedarbili nidur fjoruna. A hverri std voru
stadsettir 20x20 cm reitir og dyr i reitunum greind til tegunda og talin.

Klettadoppa (Littorina sacatilis) er algengasta tegundin um allt svaedid. Fjorufléin (Gammarus
oceanicus) er algeng og bpanglisin Isotea granulosa. Anar (Oligochaeta) eru algengir efst i
fjdrunni. Adrar algengar dyrategundir eru Pangdoppa (Littorina obtusata), ndkudungur (Thais
lapillus), pangfloin (Hyale nilsoni) og fjorulys (Jaera spp.).

Dyralif er ad mestu eins og einkennandi er fyrir klépangsfjorur, en heldur faerri tegundir, sem
er sennilega vegna mikils ferskvatns, sem rennur fram i vikina (Agnar Ingélfsson 1998a).

Poérungar voru greindir i 20x20cm & somu reitum og dyr voru greind. Listi yfir pérunga sem
fundust annars vegar i Hraunavik og hins vegar i Straumsvik eru i Tafla 2 (Agna Ingélfsson 1990;
Agnar Ingdlfsson og Maria Bjork Steinarsddttir 2002).

Tafla 2. Listi yfir porungategundir sem fundust i Hraunavik og Straumsvik.

Hraunavik Straumsvik
Raudporungar (Rhodophyta)

Aglaothamnion scopulorum
Ahnfeltia plicata
Antithamnionella floccosa Antithamnion floccosum
Antithamnionella floccosa
Acrochaetium secundatum

Ceramium virgatula

Ceramium arborescens
Ceramium deslongchampsii
Ceramium rubrum
Chondtrus crispus Chondtrus crispus
Choreocolax polysiphoniae
Cystoclonium purpureum

Devaleraea ramentacea

Dumontia contorta

Fimbrifolium dichotomum
Mastocarpus stellatus

Palmaria palmata Palmaria palmata
Polysiphonia stricta

Polysiphonia lanoga
Devaleraea ramentacea
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Porphyra purpurea

Porphyra sp. Porphyra sp.

Porphyra umbilicalis
Hildenbrandia rubra
Polysiphonia lanoga
Mastocarpus stellatus

Rhodomela lycopodioides
Polysiphonia stricta
Ptilota gunneri
Plumaria plumosa

Rhodochorton purpureum

Branpérungar (phaeophyta)

Ascophyllum nodosum

Ascophyllum nodosum

Desmarestia aculeata

Ectocarpus

Ectocarpus siliculosus

Elachista fucicola

Elachista fucicola

Fucus distichus

Fucus distichus

Fucus spiralis

Fucus spiralis

Fucus vesiculosus

Fucus vesiculosus

Lithosiphon sp.

Pylaiella littoralis

Pelvetia canaliculata

Isthmoplea spherophora

Pelvetia canaliculata

Pylaiella littoralis

Sphacelaria radicans

Graenporungar (Chlorophyta)

Acrosiphonia arcta

Acrosiphonia arcta

Acrosiphonia sonderi

Blidingia minima

Cladophora rupestris

Cladophora rupestris

Ulva lactuca

Ulva lactuca

Ulvaria obscura

Enteromorphasp.

Acrosiphonia arcta

Chaetomorpha capillaris

Monostroma grevillei

Monostroma undulatum

Pseudendoclonium fucicola

Rosenvingiella polyrhiza

Spongomorpha aeruginosa

Ulothrix sp.
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Tjarnir

Mjog merkilegar tjarnir eru fyrir innan Straumsvik. Um er ad raeda ferskvatnstjarnir, par sem
sjor er undir ferskvatninu i hrauninu og eru pvi sjavarfoll i tjornunum og beltaskipting hja
ferskvatnsporungum, likt og er hja pérungum i fjoru (Agnar Ingélfsson, Berthor Johannsson
and Hérdur Kristinsson 1989; Agnar Ingélfsson 1998b; J6n S. Olafsson o.fl. 2020).

Gaelapeettir og vidmidunaradstaedur

Farid er yfir gaedapeetti og vidmidunaradstedur fyrir vistfredilegt astand sem
Hafrannsdknarstofnun hefur lagt fram. Tekid er mid af peim i umfjéllunum og ahrif. Farid er
yfir hvada gaedapeetti er haegt ad nota.

Svifpérungar (bladgreaena a)

Utreikningar & vistfraedilegu gaedahlutfalli (EQR) bladgreenu a i strandsjavarvatnshloti eru
skilgreindir af Hafrannséknastofnun (Mynd 10) (Rakel Gudmundsdoéttir o.fl. 2022).
Vidmidunargildi bladgraenu er ekki til vid Straumsvik en til eru maelingar sem teknar voru i
vatnshloti nr. 104-1391-C sem Straumsvik er i. Malingar voru teknar vid utrasir frd
Ananaustum og Klettagérdum (Mynd 11).

Blabgr=na a vidmifunargildi

Medalstyrkur bladgrznu a m=ld’

Vistfreedilegt ga=dahlutfall (EQR) =

Mynd 10. Formula fyrir Utreikning 4 vistfraedilegu geedahlutfalli (EQR).
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Mynd 11. Synatokur & bladgraenu vid Gtrasir vid Ananaust (A) og Klettagdrdum (K).
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Nidurstddur bladgranumaelinga vid Ananaust og Klettagarda i vatnshloti nr. 104-1391-C eru i
birtar i Tafla 3 (Halldér Palmar Halldérsson og Hermann Dreki Guls 2022).

Tafla 3. Nidurstédur bladgreenumaelinga vid Ananaust og Klettagarda i vatnshloti nr. 104-1391-C.

Stdd | N.breidd V.lengd Dypi 02 02% |pH Selta | Blad TotalN |TotalP

m Sjavar- | mg/L psu | grena pmol/L | umol/L

hiti °C (pg/L)

Al |64°11.017°|21°59.459" | 31| 10,8 8,83| 100| 7,99| 32,1| 3,85 10,91 0,65
A3 |64°10.792°|21°59.316° | 20| 10,8 8,89 100,1| 7,99 32| 3,89 11,1| 0,647
A4 | 64°11.020" | 21°58.014° 14| 10,8 8,81| 100| 7,99| 32,1| 3,69 11,15| 0,661
K1 |64°11.712° |21°55.843" | 31| 10,8 8,568 | 98,3| 7,94| 32,1| 2,76 11,56 | 0,631
K3 |64°11.563 |21°55.363" | 31| 10,8 8,59| 98,3| 7,94| 32,3| 3,46 12,43 | 0,698
K4 |64°11.797"|21°55.500" | 31| 10,9 8,58 | 98,3| 7,93| 32,2| 2,87 14,75| 0,903

Hafa verdur i huga ad pessar maelingar eru gerdar i september en bdast ma vid ad gildin fyrir
sé mun heaerri 4 vorin, jafnvel tvofalt eda meira (Halldér Palmar Halldérsson munnl. uppl.).

Haegt verdur ad maela bladgreenu a framkvaemdasvaedinu baedi & medan framkvaeemdum
stendur og eftir og reikna ut Vistfraedilegt gaedahlutfall (EQR) midad vid pessi gaedavidmid og
bladgraenumaelingar sem eru i Tafla 3.

Vidmidunaradstaedur fyrir fijorur

Vidmidunaradstadur hafa verid skilgreindar par sem paettir i fijorunni er lyst a télulegan hatt
sem haegt er ad nota til ad bera saman fjorur. Til ad gera petta skyrara er reiknadur studull
fyrir fjoruna sem faert er yfir i EQR kvardan sem er @ milli 0.0-1.0 (Wells et al. 2007).

Mérk milli dstandsflokka m.t.t. botnpdrunga og fjdrugerdar i strandsjé vid island. Gefin eru
gildi fyrir alla fimm astandsflokkana fyrir opin vatnshlot & sudursvaedi (CS2152). Vistfraedilegt
gaedahlutfall (EQR) astandsflokkana fimm eru 0-0,2; 0,2-0,4; 0,4-0,6; 0,6-0,8; 0,8-1,0.
Vidmidunargildid fyrir einkunnakerfio er 20 (Tafla 4) (Rakel Gudmundsdottir o.fl. 2022).

Tafla 4. Astandsflokkar fyrir strandsjé CS2152.

Astandsflokkur Mjog gott Gott Ekki vidunandi Slakt Lélegt
Einkunn 4 3 2 1 0
Tegundafjclbreytni >30 20-29 17-19 <17 0
Hlutfall graenpdrunga <0,25 0,33-0,25 0,4-0,33 >0,4 1
Hlutfall raudpérunga >0,45 0,39-0,45 0,30-0,39 <0,30 0
Lysing fjbru 1-7 8-11 12-14 15-18 NA
Heildareinkunn 16-14 <14-11 <11-6 <6-3 <3-0
EQR 1-0,8 <0,8-0,6 <0,6-0,4 <0,4-0,2 <0,2-0

[ toflunni voru hlutfall teekifeeristegunda en pad var tekid Gt par sem pad vantar naegilegar
upplysingar til ad nota pann astandsflokk. bar af leidandi er haesta mogulega einkunn 16. bessi
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skalli er pvi endurskodadur fra pvi sem var notad af Hafrannsdknarstofnun (Wells et al. 2007,
Rakel Gudmundsdottir o.fl. 2022).

Upplysingarnar um fjoérugerd og porunga i Hraunavik og Straumsvik (Agna Ingélfsson 1990;
Agnar Ingdlfsson og Maria Bjork Steinarsdéttir 2002) voru tulkadar eftir viomidum i Tafla 4
eins og lyst er af Hafrannsdknastofnun (Rakel Gudmundsdottir o.fl. 2022). bessi tulkun er birt
i Tafla 5.

Tafla 5. Vistfraedilegt gaedahlutfall fyrir Hraunavik og Straumsvik.

Einkunn Straumsvik | Hraunavik
Tegundafjolbreytni 48 25
Hlutfall graenpdrunga 0,27 0,2
Hlutfall rauéporunga 0,5 0,44
Lysing fjoru 7 7
Heildareinkunn 15 14
EQR 0,94 0,88
Umraedur

Steekkun hafnarinnar vid Straumsvik hefur ahrif lifriki 8 horéum botni nordur og austur af
Straumsvik. Paraskégar med tilheyrandi dyralifi munu fara undir fyllinguna, en paraskégar
hordum botni vid strondina eru algengt vistkerfi (Jorundur Svavarsson. 2006; Sindri Gislason
o.fl. 2019). baraskdgar nordur og austur af fyllingunni munu ekki verda fyrir teljandi ahrifum.

Talsverd hreyfing er 4 sjonum i Straumsvik, p6 hin sé ekki eins brimasém og Hraunavik austan
Straumsvikur. Pad er pvi engin haetta 4 ad finn leir Ur gruggi safnist upp @ botninum. Auk pess
rennur mikid fersk vatn i vikina sem eykur frekar a vatnsskiptin.

Likanagerd synir ad midad vid einkennandivedurfar og dypi i Straumsvik mun ljdsmagn 4 botni
adeins helmingast (Mynd 6) og pvi verdur naegt ljés til ad vidhalda pérungagrdodri sem par er
(Mynd 4, Villa! Uppruni tilvisunar finnst ekki.) (Hjalti Sigurjénsson og Sveinn Oli Palmarsson
2024).

Midad vid likan Vatnaskila (Hjalti Sigurjonsson og Sveinn Oli Palmarsson 2024) mun set berast
i sviflaus inn i Straumsvik. Vegna hreyfingar @ sjonum og mikils ferskvatnsrennslis er éliklegt
ad set hladist upp i fjorunni. Ahrif 4 uppséfnun sets i fjdrunni verda pvi veentanlega litil.
Ljésmagn minnkar med seti i sviflausn (Mynd 6) og pvi mun framleidsla porunga i fjorunni
minnka en oliklegt ad pad verdi mikid midad vid lika Vatnaskila (Hjalti Sigurjénsson og Sveinn
Oli Palmarsson 2024).

i heildina ma gera rad fyrir einhverjum &hrifum & fjéruna i Straumsvik & framkvamdatima. Ekki
er gert rad fyrir varanlegum ahrifum.

Ekki er gert rad fyrir ad framkvaemdin hafi ahrif a lifriki tjarna vid Straumsvik, svo ekki er
asteeda til ad fjalla ndnar um umhverfi tjarnanna.
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Skilgreind voru vidmidunargildi @ bladgraenu & framkvaemasvaedinu midad vid skilgreind
viomidunargildi Hafrannséknastofnunar um vistfreedilegt geedahlutfall (EQR) (Rakel
Gudmundsdéttir o.fl. 2022) pannig ad haegt er ad meela bladgraenu 4 framkvaemdartima og
eftir framkvaemdatima og bera saman vid vidmidunargildi (Mynd 10).

Notadar voru upplysingar um poérunga og lysing fjoru (Tafla 2) fra Hraunavik og Straumsvik
(Agna Ingodlfsson 1990; Agnar Ingdlfsson og Maria Bjork Steinarsdéttir 2002) til ad skilgreina
viodmidunargildi 4 porungum & framkveemasvaedinu midad vid skilgreind vidmidunargildi
Hafrannsdéknastofnunar um vistfreedilegt geedahlutfall (EQR) (Rakel Gudmundsdottir o.fl.
2022) pannig ad haegt er ad maela pérunga a framkvaemdartima og eftir framkveemdatima og
bera saman vid vidmidunargildi (Tafla 5).

Vid framkveemdina fer akvedin svaedi a sjavarbotni undir fyllingu en ad 6dru leiti verda ahrif
framkvaemdarinnar litil & framkveemdartima og hverfandi ef einhver eftir ad framkvaemd likur.

Heimildir:

Agnar Ingdlfsson. 1977. Distribution and habitat preferences of some intertidal amphipods in
Iceland. Acta Naturalia Islandica 25.

Agnar Ingoélfsson. 1990. Rannsdknir & lifriki fjoru umhverfis kerbrotagryfjur i Straumsvik.
Liffreedistofnun hdskolans. Fjolrit nr. 27.

Agnar Ingdlfsson. 1998a. Lifriki i fjorunni vid Straumsvik. Natturufraedingurinn 67 (3-4), bls.
207-213, 1998.

Agnar Ingdlfsson. 1998b. Lifriki i tjornum vid Straumsvik. Natturufraedingurinn 67 (3-4), bls.
255-262, 1998.

Agnar Ingodlfsson, Berthor Johannsson and Hordur Kristinsson. 1989. Zonation of plants in a
fresh-water tidal environment. Scientia Marina 53: 343-347.

Agnar Ingélfsson og Joérundur Svavarsson. 1995. Study of marine organisms round a cathode
dumping site in Iceland. The Science of the Total Environment 163: 61-92.

Agnar Ingoélfsson og Maria Bjork Steinarsddttir. 2002. Rannsdknir a lifriki fjoru i Hraunavik
austan Straumsvikur. Liffraedistofnun haskélans. Fjolrit nr. 64.

Halldér Palmar Halldérsson og Hermann Dreki Guls. 2022. Vidtakarannsoknir fraveitu vio
meginutrasir skdlphreinsistodvanna i Reykjavik og & Kjalarnesi. Skyrsla unnin fyrir
Veitur ohf. Rannséknasetur Haskoéla islands & Sudurnesjum. Nr. 2022-101.

Jén S. Olafsson, Ragnhildur b. Magnusd®ttir, Iris Hansen, Eydis Salome Eiriksdéttir, Ingi Runar
Jénsson, Sigurdur Oskar Helgason og Eydis Heida Njardardéttir. 2020. Lifriki tjarna vid
Straumsvik, a dahrifasvaedi fyrirhugadrar breikkunar Reykjanesbrautar. Haf og
vatnarannsdknir. HV 2020-52.

Jorundur Svavarsson. 1990. Studies on the rocky subtidal communities in vicinity of a dumpin
pit for pot linings at straumsvik, southwestern Iceland. Liffraedistofnun haskélans.
Fjolrit nr. 28.

Jorundur Svavarsson 1991. Nyjungar vid rannséknir 3 kletta botni nedansjavar - ljdsmyndun
lifrikis vid alverid i Straumsvik. Kimbladid, mai 1991. 27-29.


https://www.google.com/search?sca_esv=571579494&sxsrf=AM9HkKkR6hw9iETEiwnsMUVDxzIH9chjZw:1696695244794&q=J%C3%B6rundur+Svavarsson+1991.+N%C3%BDjungar+vi%C3%B0+ranns%C3%B3knir+%C3%A1+kletta+botni+ne%C3%B0ansj%C3%A1var+-+lj%C3%B3smyndun+l%C3%ADfr%C3%ADkis+vi%C3%B0+%C3%A1lveri%C3%B0+%C3%AD+Straumsv%C3%ADk.+K%C3%ADmbla%C3%B0i%C3%B0,+ma%C3%AD+1991.+27-29.&spell=1&sa=X&ved=2ahUKEwi0ou6qquSBAxXhUEEAHY4pCvkQBSgAegQIChAB&biw=1761&bih=868&dpr=1
https://www.google.com/search?sca_esv=571579494&sxsrf=AM9HkKkR6hw9iETEiwnsMUVDxzIH9chjZw:1696695244794&q=J%C3%B6rundur+Svavarsson+1991.+N%C3%BDjungar+vi%C3%B0+ranns%C3%B3knir+%C3%A1+kletta+botni+ne%C3%B0ansj%C3%A1var+-+lj%C3%B3smyndun+l%C3%ADfr%C3%ADkis+vi%C3%B0+%C3%A1lveri%C3%B0+%C3%AD+Straumsv%C3%ADk.+K%C3%ADmbla%C3%B0i%C3%B0,+ma%C3%AD+1991.+27-29.&spell=1&sa=X&ved=2ahUKEwi0ou6qquSBAxXhUEEAHY4pCvkQBSgAegQIChAB&biw=1761&bih=868&dpr=1

Ahrif steekkunar hafnarinnar i Straumsvik 4 lifriki botns og fjéru 19

Jorundur Svavarsson. 1998. Lifriki 4 klapparbotni nedansjdvar vié dalverid i Straumsvik.
Nattarufraedingurinn 67 (3-4), bls. 215-221.

Jorundur Svavarsson. 2002. Lifriki @ klapparbotni nedansjavar i Hraunavik. Liffraedistofnun
haskdlans. Fjolrit nr. 65.

Jorundur Svavarsson. 2006. Konnun a lifriki @ klapparbotni nedansjavar i Helguvik.
Liffreedistofnun haskolans.

Jérundur Svavarsson, Gudmundur V. Helgason og Stefan A. Ragnarsson. 1991. Rannsdknir &
lifriki klettabotns nedansjavar i Hraunsvik vid Hafnarfjord. Liffreedistofnun haskdlans.
Fjolrit nr. 34.

Rakel Gudmundsdattir, Sélveig R. Olafsdéttir, Steinunn Hilma Olafsdéttir, Pamela Woods, Lilja
Gunnarsdottir, Karl Gunnarsson, Kristinn Gudmundsson og Eydis Salome Eiriksdéttir.
2022. Vistfraedileg vidmid vid astandsflokkun strandsjavar. Haf- og vatnarannsoknir.
ISSN 2298-9137. HV 2022-39.

Sindri Gislason, Joana Micael, S6lvi Runar Vignisson, Hermann Dreki Guls og Halldér Palmar
Halldérsson. 2019. Rannsékn a lifriki Vogavikur. Nattdrustofa sudvesturlands, Haskoli
islands og Pekkingasetur sudurnesja.

Sélveig R. Olafsdéttir. (2019). Endurskodun & skiptingu strandsjdvar i vatnshlot. Hafrannsékn
astofnun. Haf- og vatnarannsoknir, HV 2019-45.

Stjorn  vatnamala.  (29. september 2022). Sétt  fra  Stjorn  vatnamdla:
https://vatnavefsja.vedur.is/#/waterbody/104-1391-C

Umhverfisstofnun. (2013). Stéduskyrsla fyrir vatnasvaedi islands. Reykjavik: Umhverfisstofnun.

Hjalti Sigurjonsson og Sveinn Oli Palmarsson. 2024. Landfylling i Straumsvik. Mat & dreifingu
setefna 4 framkveemdatima. Vatnaskil, 24.02.

Wells E., Wilkinson M., Wood P. & Scanlan C. (2007). The use of macroalgal species richnenss
and composition on intertidal rocky seashores in the assessment of ecological qualit
y under the European Water Framework Directive. Marine Pollution Bulletin 55: 151-
161

porleifur Eiriksson. 2024. Minnisblad vegna matsaesetlunar & lifriki i Straumsvik vegna
steekkunar hafnarinnar. RORUM.


https://vatnavefsja.vedur.is/#/waterbody/104-1391-C

Minnisblao VSO R/A\DGJOF

21.3.2024 Hofundur

22153 SO
Yfirfario/Sampykkt
RPP

Tilefni

Straumsvik Staekkun hafnar
Umferdargreining & umferd til og fra hafnarsveedinu & framkveemdatima og rekstrartima

1 Forsendur

Forsendur umferdargreiningar eru eftirfarandi:
11 Efnisporf i landfyllingu

Tafla 1.1: Efnisporf i landfyllingu

; _ Efni ar , Efnistaka ar sjo Efni ar 3

Afangi Raudamelsnamu 5 Vatnskardsnamu
[m?] (m [m?]

1. afangi 1.140.000 150.000 50.000

2. afangi 195.000 280.000 70.000

3. &fangi 5.000 160.000 10.000

Samtals 1.340.000 590.000 130.000

Heildar efnisporf 2.060.000

i fyrsta afanga verdur meginhluti pess efnis sem ekki kemur ar sjo sétt i Raudamelsnamu
en gert er rad fyrir ad um 50.000 m?3 verdi sottir i Vatnskardsnamu.

VSO0.is
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Mynd 1.1 Flutningsleidir

2 Akstursmagn vegna efnisflutninga a framkveemdatima

i toflu 2.1 er gerd grein fyrir zetludum fiélda ferda ar hvorri namu fyrir sig og fyrir hvern
afanga fyrir sig og i téflu 2.2 eru syndir eknir kilometrar fyrir efnisflutninga ar hvorri nAmu
fyrir hvern &fanga.

Tafla2.1: Fj6ldi ferda med efni ar landndmum

) Efni ar Efni ar

Afangi . 3 Fjoldi feroa  Vatnskardsnamu Fjoldi ferda
Raudamelsnamu [m?] [m?]

1. afangi 1.140.000 57.000 50.000 3.570

2. afangi 195.000 9.750 70.000 5.000

3. afangi 5.000 250 10.000 715

Samtals 1.340.000 67.000 130.000 9.285

Heildarfjéldi ferda 76.285

Akstursleid frA Raudamelsnamu ad hoéfn verdur um niaverandi vegsléda og ny undirgdng
sem stadsett verda nordaustan alvers Rio Tinto. Vegalengd & milli hafnar og ndmu er um
4,4 km.

Akstursleid fra Vatnskardsnamu ad hofn verdur um Krisuvikurveg og Reykjanesbraut.
Vegalengd a milli hafnar og namu er um 10,3 km.

VSO RADGJOF 2
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Tafla 2.2: Eknir kilémetrar vid efnisflutninga

Raudamelsnama Vatnsskardsnama
Afangi Fioldi ferda A;‘g?ésf'r‘g?gneqti‘r Fjoldi ferda A;g%‘;':g%gmfr
1. &fangi 57.000 501.600 3.570 73.600
2. afangi 9.750 85.800 5.000 103.000
3. &fangi 250 2.200 715 14.700
Samtals 67.000 585.600 9.285 191.300
Heildarfjéldi ekinna km 776.900

*[Fjoldi ferda x Vegalend a milli hafnar og namu x2]

Lagt er til, umferdardryggis vegna, ad tryggt verdi beint adgengi milli Raudamelsnamu og
landfyllingar, p.e. ad akstursleidir flutningsteekja (bukollna) pveri hvergi adra vegi. p.m.t.
umferdarlitlar tengingar. Petta er talid 6ruggast pvi gera ma rad fyrir, midad vio ad
framkveemdatimi fyrsta afanga sé 3 ar ad eknar verdi um 350 ferdir milli Raudamelsnamu
og landfyllingar i hverri viku eda um 75 ferdir & dag i hvora att a hverjum virkum degi.
Samanlagt fara pvi um 150 pungir bilar um veginn & dag a hverjum virkum degi.

Akstur a rekstrartima

Eftir fyrsta afanga er hofnin nytt fyrir Carbfix og allt gas flutt i I6gnum. Eftir annan afanga
baetis vid uppskipun efnis sem verdur allt eda nanast allt flutt ad fyrirtaekjum i Hafnarfiroi.
betta er starfsemi sem feerist ar Hafnarfjardarh6fn en verdur med pessari nyju hofn naer
sinum vidskiptavinum. Flutningaleidin yrdi nd, i stad pess ad fara um Oseyrarbraut,
Asbraut, Reykjanesbraut og Krysuvikurveg, um ny undirgéng og beint inn &
idnadarsveedi. | dag kallar slik starfsemi & um 5.300 — 6.600 eknar ferdir arlega i hvora att
eda um 10.600 — 13.200 eknar ferdir samanlagt. Mismunur i vegalengd hverrar ferdar i
0og med ad starfsemin feerist fra nGverandi hofn yfir & nyja hofn ma aeetla ad sé um 2 km
og pvi faekkar aksturskilémetrum um 20.000 — 30.000 kilometra & ari.

petta verda pvi feerri eknir aksturskildmetrar med nyrri héfn og peir feerast ar péttbyli
Hafnafjardar i ionadarsvaedi Hafnarfjardar. bpannig verdur akstur & rekstrartima minni en
hann er i dag og ahrif & umferdardryggi verda jakvaed.
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