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Agrip:

[ skyrslunni er yfirlit yfir métvaegisadgerdir sem gaetu att vid til ad milda ahrif af vatnsaflsvirkjunum &
ferskvatnsvistkerfi. Efni skyrslunnar er unnid upp Ur leiébeiningum Evrépusambandsins sem fjalla um
ferli vid akvordun a vistmegni mikid breyttra vatnshlota en pad byggir ad miklu leyti a vali 8 videigandi
motvaegisadgerdum til ad vega upp 4 moti alagi af umsvifum i og vid vatnshlot. Efnid er ad mestu sett
upp i toflur par sem fram kemur hvada ahrifapattur (umsvif) veldur alaginu, ahrif pess a
vatnsformfraedi, edlisefnafraedi og lifriki, og til hvada adgerda haegt er ad gripa til ad milda ahrif
umsvifanna. Einnig er gefid deemi fra irlandi um kerfi sem Gtbuid hefur verid og byggir 4 adferdum
Evrépusambandsins.

Abstract:

The report provides an overview of mitigation measures that could be applied to mitigate the impact
of hydroelectric power plants on freshwater ecosystems. The content is developed from the EU
guidelines that deal with the process of defining the ecological potential of heavily modified water
bodies, but it is to a large degree dependent on appropriate mitigation measures to compensate for the
pressure from activities in and around water bodies. The report is mostly composed of tables which
show the drivers of the modification, the related pressure and impact on hydromorphology, physico-
chemical and the biology of the waterbody, and the response which can mitigate the effects of the
activity. An example from Ireland on utilizing the EU guidelines on mitigation measures is also provided.

Lykilord: Métveaegisadgerdir, vistfraedileg samfella, vistmegin, mikid breytt vatnshlot.
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1 Inngangur

[ pessari skyrslu er fjallad um métvaegisadgerdir sem naudsynlegar eru til ad milda ahrif af
rekstri vatnsaflsvirkjana og vidhalda gédu vistfraedilegu astandi eda gdédu vistmegni i
vatnshlotum eins og |6g um stjorn vatnamala nr. 36/2011 kveda 4 um. Skyrslan er unnin fyrir
Landsvirkjun (verklidur 3 i samningi nr. 3939, eftir breytingu 4 vidauka dags. 22.05.2023) og er
byggd a leidbeiningaritum Evrépusambandsins um mikid breytt og manngerd vatnshlot (WFD
CIS 2003; WFD CIS 2019a; 2019b).

Framkvamdir i og vid 4r og votn geta haft umtalsverd ahrif 4 dstand vatnshlota®. Framkvaemdir
vid vatnsaflsvirkjanir og rekstur peirra hefur i for med sér vatnsveitingu og oft einnig midlun
vatns a vatnasvidi eda jafnvel & milli vatnasvida. Stiflugerd veldur margvislegum breytingum a
vatnsformfraedi m.a. ad hluti arfarvega verda dadgengilegir lifverum sem adur prifust par.
Einnig valda virkjunarframkvaeemdir breytingum a rennslishattum og formfraedi og par med &
umbhverfi sem lifriki hefur adlagast a longum tima. Mikilvaegt er ad beita métvaegisadgerdum
a sveedum sem ordid hafa fyrir ahrifum af framkveemdum vid vatnsaflvirkjanir og starfsemi
peirra til ad milda ahrif vegna framkveemdanna, einkum hvad vardar samfellu til ad tryggja far
dyra 4 hrygningar- og uppeldisstodvar.

Gerdar hafa verid leidbeiningar til ad samraema adferdir sem nota skal vid mat a vistfraedilegu
astandi og vistmegni vatnshlota samkvaemt vatnatilskipun Evropusambandsins. Pegar 16g um
stjorn vatnamala voru sett & [slandi var vatnatilskipunin innleidd og par af leidandi er
videigandi ad nota peer leidbeiningar sem gefnar hafa verid ut af Evrépusambandinu (t.d. WFD
CIS 2003; WFD CIS 2019a; 2019b). bad er gert i pessari skyrslu en jafnframt er studst vid skyrslu
sem nyverid var gefin Ut & Irlandi par sem fjallad er um adferdir vid tilnefningu & mikid
breyttum vatnshlotum og adferdir vid mat a vistmegni peirra (Environmental Protection
Agency 2022).

2 Videigandi motvaegisadgerdir

Til ad milda ahrif framkveemda & vatnshlot er mikilvaegt ad velja videigandi motvaegisadgerdir.
peer purfa ad uppfylla prju skilyrdi, p.e. 1) ad vera til hagsbéta fyrir vistkerfid, 2) ad vera
videigandi fyrir vatnsformfreedilegar breytingar sem vatnshlotid hefur ordid fyrir og 3) ad
tryggja eftir fremsta megni vistfreedilega samfellu, einkum ad pvi er vardar samfellu 3
farleiGum dyra & hrygningar- og uppeldisstodvar. Motvaegisadgerdir sem hafa umtalsverd
skadleg ahrif & starfsemina (e. specified uses) eda umhverfid i heild (e. the wider environment)
eru utilokadar og jafnframt adgerdir sem adeins myndu leida til smavaegilegra hagsbéta fyrir
vistkerfid. Ad pvi loknu eru valdar ein eda fleiri adgerdir sem gagnast vistkerfinu best med pad
i huga ad tryggja eftir fremsta megni vistfraeedilega samfellu.

L Eining vatns, svo sem allt pad vatn sem er ad finna i stdduvatni, & eda strandsjo.
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Greining & pvi hvad teljast vera umtalsverd skadleg dhrif a starfsemina (e. significant adverse
effects on use) parf ad byggja & upplysingum um hvort ahrifin séu af peirri staerdargradu ad
eftir peim sé tekid og hvort pau hafi skadleg ahrif a nytingu pegar til lengri tima litid. bessi
skadlegu ahrif geta verid badi af efnahagslegum og félagslegum toga og fer eftir vidfangsefni
hverju sinni. Ahrif sem eru litil eda dmerkjanleg og/eda til skemmri tima teljast ekki vera
umtalsverd skadleg dhrif. Vid mat 4 pvi hvort métveegisadgerd hafi umtalsverd skadleg ahrif d
umhverfid i heild (e. wider environment) parf ad huga ad natturulegu og manngerdu umhverfi
sem yrdi fyrir dhrifum af adgerdunum. bar er m.a. att vid landslag, jardmyndanir, fornleifar og
annan menningararf en einnig sveedi sem njota verndar vegna menningarlegs, liffreedilegs eda
vistfraedilegs mikilvaegis, t.d. busvaedi fridadra tegunda eda tegunda & vdlista, lifrikis og
afpreyingaradstodu sem byggst hefur upp eftir ad starfsemi i eda vid vatnshlot hofst
(reglugerd 535/2011; Eydis Salome Eiriksdottir o.fl. 2024).

Listi yfir moétvaegisadgerdir sem geetu verid videigandi til ad milda ahrif af virkjana-
framkveemdum er i svokolludu European mitigation measures library (WFD CIS 2019b), sem
byfa meetti sem ,Yfirlit yfir moétveegisadgerdir i Evrépu”. bPar er buid ad draga saman
upplysingar um 6lika paetti sem valda alagi @ vatnshlot og moguleg ahrif peirra 4 liffreedilega
og edlisefnafraedilega geedapeetti. [ kjdlfarid er svo fjallad um hvada adgerdum gaeti verid haegt
ad beita til ad milda ahrif af alagspaettinum til hagsbéta fyrir lifriki sem par prifst. [ yfirlitinu er
buid ad flokka métvaegisadgerdirnar eftir pvi hversu ahrifarikar paer eru taldar vera fyrir lifriki
en tekid skal fram ad yfirlitid er verk i vinnslu og pvi ekki um teemandi lista ad raeda.

3 Ahrif vatnsaflsvirkjana & gaedapaetti i vatnshloti

| European mitigation measures library er yfirlit yfir margskonar alagspeetti sem fylgja
framkveemdum i og vid vatnshlot. Einn dlagspatturinn sem tekinn er fyrir eru framkvaemdir
sem fylgja gerd vatnsaflsvirkjana. [ toflu 1 er yfirlit yfir ahrif dlikra framkveemda vegna
vatnsaflsvirkjana 4 vatnsformfraedilega, edlisefnafraedilega og liffreedilega gaedapaetti. Ahrifin
eru Olik eftir gerd framkvamdarinnar. Til deemis eru ahrif vegna rennslisvirkjana élik ahrifum
vegna virkjana sem keyrdar eru med séfnun vatns og midlun ur uppistoduldnum. Naudsynlegt
er ad minnka likurnar a pvi ad framkveemdir hafi pad mikil ahrif a vatnsformfraedi vatnshlota
ad pau falli um astandsflokk vegna peirra. Vakni grunur um ad pad geti gerst parf ad gripa til
motvaegisadgerda. Fjallad er um métvaegisadgerdir sem geta att vid i kafla 4.

[ téflum 1 og 2 er yfirlit yfir ahrif vegna alags af vatnsaflsvirkjunum af mismunandi tagi &
vatnsformfraedilega, edlisefnafredilega og liffredilega geefapeetti i straumvotnum og
stoduvotnum/lonum. Umfang alagsins er merkt fyrir likar Gtfaerslur & vatnsaflsvirkjunum og
mannvirki/framkvaemdir peim tengdum. Toflurnar syna ad almennt hafa virkjanirnar mikil
ahrif & vatnsformfraedi og lifriki en minni ahrif & edlisefnafraedi vatnshlotanna.



Tafla 1. Ahrif mismunandi framkvaemda/starfsemi vegna vatnsaflsvirkjana 4 geedapaetti i straumvatni. ++ taknar ad dhrifa er alltaf/oftast ad veenta, + taknar ad dhrifa geetir

stundum og o taknar ad dhrifa geetir sjaldan/aldrei. Taflan er unnin Ur yfirliti yfir ahrif dlikra framkvaemda/starfsemi vid vatnsaflsvirkjanir i lei6beiningum Evrépusambandsins (WFD

CIS 2019b).
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Tafla 2. Ahrif mismunandi framkvaemda/starfsemi vegna vatnsaflsvirkjana a geedapaetti { stéduvatni. ++ taknar ad dhrifa er alltaf/oftast ad veaenta, + taknar ad ahrifa geetir stundum
og o taknar ad ahrifa geetir sjaldan/aldrei. Taflan er unnin Ur yfirliti yfir ahrif 6likra framkvaemda/starfsemi vid vatnsaflsvirkjanir i leiGbeiningum Evrépusambandsins (WFD CIS

2019b).

Vidhald vatnshlota
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*Spurningamerki er vid petta alag i European Mitigation Library




4 Moétveegisadgerdir sem milda ahrif af
vatnsaflsvirkjunum a ferskvatnsvistkerfi

Rekstur vatnsaflsvirkjana krefst pess ad nsegt vatn sé til stadar til ad haegt sé ad keyra vélar
virkjananna. Sumar virkjanir eru rennslisvirkjanir sem byggja a stodugu vatnsrennsli en adrar
virkjanir krefjast pess ad vatni sé safnad i uppistoduldon ofar a vatnasvidinu a timum par sem
vatnsrennsli er mikié og pvi midlad yfir timabil med minna vatnsrennsli. Breytingar i midlun
geta einnig farid eftir eftirspurn eftir orku sem getur verid breytileg milli timabila. Hvernig sem
virkjanir eru utfaerdar eiga paer pad sameiginlegt ad hafa ahrif & vatnsformfraedi vatnshlota
(vatnsbuskap, samfellu og formfraedi) og valda uppskiptingu farvega med tilheyrandi raski a
samfellu straumvatna. Vistfraedileg samfella er skilgreind sem 6hindrud tilfsersla orku, efna og
lifvera vatnavistkerfis og er hun forsenda pess ad vistkerfid virki sem skyldi. Mikilvaegt er ad
breytingar af mannavéldum raski ekki vistfraedilegri samfellu ad pvi marki ad paer hindri
edlilegan vidgang vatnalifvera baedi i tima og rumi. Sem daemi pd krefst fiskur dlikra busvaeda
eftir pvi hvar hann er 34 lifsferli sinum; a hrygningarsvaedi, uppeldissvaedi, vid feeduoflun eda i
vetursetu. Mdétvaegisadgerdir vegna vatnsaflsvirkjana sem milda ahrif virkjana a vistfraedilega
samfellu eru pvi mikilvaegar, sérstaklega hvad vardar hrygningar- og uppeldisstédvar
fiskstofna.

[ toflum 3 og 4 er listi yfir nokkra flokka moétvaegisadgerda sem eru i leidbeiningum
Evropusambandsins (WFD CIS 2019b) og er hver flokkur merktur med ++, + og o eftir pvi hve
mikilvaegar peir teljast vera vegna dlikra framkveemda sem fylgja gerd vatnsaflsvirkjana.
Motvaegisadgerdir eru mismikilvaegar eftir gerd framkveemda og sumar peirra eru e.t.v. ekki
beinlinis métvaegisadgerdir heldur adgerdir sem mida ad pvi ad ganga ekki a lifriki
vatnshlotanna t.d. med tilliti til veidistjérnunar. Deemi um sérteekar motveaegisadgerdir sem
tilheyra ollum flokkum motvaegisadgerda Ur European Mitigation Measures library (WFD
2019b) eru i vidaukum 5 og 6 i pessari skyrslu. | pessari samantekt er 16gd ahersla & vidbrogd
vegna ahrifa vatnsaflsvirkjana & vistkerfi en i European Mitigation Measures library er yfirlit
yfir fleiri ahrifapaetti, dlag vegna peirra og vidbrogd vid peim.



Tafla 3. Métvaegisadgerdir i straumvatni vegna vatnsaflsvirkjana og framkveemda peim tengdum. ++ taknar ad
ahrifa er alltaf/oftast ad vaenta, + taknar ad ahrifa gaetir stundum og o taknar ad dhrifa gaetir sjaldan/aldrei.
Taflan er unnin ur yfirliti yfir métvaegisadgerdir sem tilteknar eru fyrir 6likar tegundir vatnsaflsvirkjana i
leidbeiningum Evropusambandsins (WFD CIS 2019b). Ekki eru merkingar vid allar adgerdir i leidbeiningunum og
eru nokkrir reitir tomir af peim voldum.

Vatnsaflsvirkjanir

Motvaegisadgerdir i straumvatni og
ahrif 4 liffredilega gedapaetti

Stiflumannvirki:
minnkun & rennsils-
hrada i arfarvegi.
Ekkert I6n

Stiflumannvirki:
myndun
uppistoduldns

Mannvirki pvert a
farveg til ad haegja a
rennslihrada. Ekkert

Mannvirki med-
fram farvegi t.d.
yfirfallsfarvegur

Vatnsaflvirkjun sem
veldur skyndilegum
og tidum rennslis-

Aukid rennsli vegna
vatnsveitinga innan
vatnasvids eda a milli

nedan virkjana

16n breytingum vatnsvida
(rennslisvirkjun) yting!
Fiskvegir / vidhald fiskgengdar ++ ++ ++ o + o
Vistrennsli (e-flow) + - ++ i ++ ++
Stjornun setflutninga ++ ++ ++ + + +
Breyting eda stjornun & rekstri eda
o ) ++ ++ ++ ++ ++ ++
mannvirkjum (t.d. stiflulokur)
Aukning busvaeda & drbakka ++ ++ ++ + ++ +
Aukinn fjolbreytileiki i arfarvegi ++ ++ ++ + ++ +
Vidhaldi mannvirkja a timabilum sem
ey ++ ++ ++ ++ o ++
hafa minnst ahrif 4 lifriki
Aukning & fjolbreytileika bisveeda m.t.t.
o X ) ++ o ++ + + +
dypis og breiddar arfarvega
Baeta tengsl straumvatns vid flédasléttur
> X ++ o ++ + ++ +
og/eda hlidarfarvegi
Endurbaetur & farvegum ++ o ++ + + +
Stjérnun a grédurfari og landgraedsla ++ ++ ++ + + +
Ldgmarka neikvaed ahrif af lénum /
. ++ ++ ++ o o o
vatnssofnun
Framkvaemdir sem draga Ur neikvaedum
ahrifum vegna skyndilegrar Gtlosunar o o o o ++ o
vatns i arfarveg (e. hydropeaking)
Baeta dstand arbotns ++ o ++ o + ++
Opnun og endurhdénnun straumvatns
x o o o o o o
sem sett hefur verid i stokk
Adgerdir sem draga ur dhrifum a
edlisefna-fredilega gaedapaetti, einnig o ++ o o + o

Baeta samfellu setburdar yfir
stiflumannvirki (fra 16ni til 4r nedan vid
virkjun)

Veidialagi stjornad samkvaemt
nytingaraatlun




Tafla 4. Métvaegisadgerdir i stoduvotnum/lonum vegna vatnsaflsvirkjana og framkveemda peim tengdum. ++

tdknar ad ahrifa er alltaf/oftast ad vaenta, + taknar ad ahrifa gaetir stundum og o taknar ad ahrifa geetir
sjaldan/aldrei. Taflan er unnin ur yfirliti yfir métvaegisadgerdir sem tilteknar eru fyrir dlikar tegundir

vatnsaflsvirkjana i leidbeiningum Evrépusambandsins (WFD CIS 2019b). Ekki eru merkingar vid allar adgerdir i

leidbeiningunum og eru nokkrir reitir tomir af peim voldum.

Vatnsaflsvirkjanir**

Vatnsmidlun,

Vidhald vatnshlota
(t.d. fjarleeging

Rekstur virkjana

Rekstur virkjana sem
krefst deelingar &

Stifla eda

4am/pveram/6drum vétnum

, N - innan - . y Adrar L . .
Motvaegisadgerdir i ) . R Rofvarnir & |sets/dypkun, truflun |sem krefst tidra - vatni i mi@lunarlén |fyrirstada sem
N . Hindranir* |vatnasvids eda|.,. . , , A adgerdir i .
st6duvotnum 4 milli fjorusvaedi |vegna dypkunar, utleysinga vatns 16ni sem adur hefur veldur haekkudu
& milli L . P Oni . . y .
R uppraeting illgresis og [dar [6num runnid um vélar vatnsyfirbordi
vatnasvida p . .
lifreenna leifa) virkjana
Endurbaetur & busvaedum i
. + + ++ ++ ++ ++
fjéru eda & grunnum svaedum
Gerd nyrra (afleiddra)
) o o ++ + ++ ++
busvaeda
Fjarleegi 0 a
j 2 ging/endurhénnun & o o - . . .
rofvérnum
Stjérnun vatnsbords i
. ++ ++ o o 4 4
vatni/I6ni
Stjérnun & setframburdi
Stjornun & nytingu stoduvatns
; ) o o o ++ o o
/ tilnefning verndadra svaeda
Veididlagi stjornad
- ., + + + + + +
samkvaemt nytingarazetiun
Vidhald fiskgengdar / aukin
tenging vid busvaedi i + o + o + +

Draga ur ahrifum &
edlisefnafreedilega paetti i
stoduvatninu

++

*Spurningamerki er vid petta dlag i European Mitigation Library
** Fjallad er um ahrif af stiflumannvirkjum sem valda aukinni vidstédu vatns eda myndun uppistdéduléns i yfirliti métveegisadgerda fyrir straumvétn




5 Hagnyting a Mitigation measures library — daemi
fra Irlandi

[ yfirliti yfir métvaegisadgerdir i Evrépu (e. European mitigation measures library) (WDF CIS
2019b) er ad finna lista yfir flokka motvaegisadgerda eins og greint er fra hér fyrir ofan. Val a
videigandi motvaegisadgerdum byggir & upplysingum um vatnaflokk/-gerd, edli breytinga i
vatnshloti og ahrifa peirra a vatnsformfraedilega (og edlisefnafraedilega) studningspaetti (SQE)
og par med a liffreedilega gaedapeetti (BQE). Auk pessa eru par listar yfir sértaekari
motvaegisadgerdir. betta er vidamikill listi sem er i sifelldri endurskodun og pvi ekki teemandi

og ad sumu leyti frekar flékinn. Adildarlond geta studst vid listann vid val d métvaegisadgerdum
en einnig er Idondum heimilt ad gera sina eigin lista sem eiga vid adstaedur i hverju landi.

irar hafa nyverid gefid Gt skyrslu par sem fjallad er um tilnefningu mikid breyttra vatnshlota
og ferlid tengt pvi & fremur adgengilegan hatt (Environmental Protection Agency 2022). |
skyrslunni sjalfri er adallega fjallad um tilnefningapréf fyrir mikid breytt vatnshlot dsamt
itarefni i vidaukum. Tilnefningarproéfin eru sett upp sem hluti af 11 skrefa ferli (Mynd 1). Skref
1-6 fjalla um bradabrigda tilnefningu vatnshlota sem mikid breytt en sambeerileg vinna hefur
einnig farid fram & islandi (Katrin Séley Bjarnadéttir o.fl., 2020; Eydis Salome Eiriksdéttir o.fl.,
2022a; 2022b; 2023). Skref 7-9 fjalla um tilnefningaproéf par sem pau vatnshlot sem hafa verid
a bradabrigdalista yfir mikid breytt vatnshlot eru annad hvort tilnefnd sem mikid breytt eda
natturuleg. bessi skref eru sambaerileg efni nydtkominnar skyrslu um tilnefningarproéf (Eydis
Salome Eiriksdéttir og Fjéla Rut Svavarsdottir, 2023). Skref 10-11 fjalla um &akvordun
vistmegnis, fyrst besta vistmegnis (MEP) og i framhaldinu akvordun géds vistmegnis (GEP).
Sambaerileg vinna vid ad skilgreina adferdir til ad dkvarda vistmegin mikid breyttra vatnshlota
stendur yfir hér & landi en er ekki lokid (Eydis Salome Eiriksdottir o.fl. 2024).

Vid akvordun a besta vistmegni parf ad audkenna allar videigandi métvaegisadgerdir sem eru
til hagsbéta fyrir vistkerfid og hafa ekki umtalsverd skadleg ahrif & umsvif
(framkvaemd/starfsemi) eda & umhverfid i heild, sja nénar i kafla 2. [ Vidauka 4 i irsku skyrslunni
(Environmental Protection Agency 2022) eru endurheimtar- og métvaegisadgerdir listadar upp
midad vid mismunandi alag a téluvert adgengilegri og hagnytari hatt en gert er i yfirliti yfir
motvaegisadgerdir i Evrépu (e. European mitigation measures library) (WDF CIS 2019b). [ téflu
5 er buid ad pyda tofluna yfir a islensku. par er adgerdum skipt upp eftir pvi hvort um
endurheimtar- eda moétveegisadgerdir er ad raeda, dregid er fram hvada ahrif paer muni hafa a
umsvif og umhverfid i heild og hvort raunzeft sé ad framkvaeema adgerdirnar an pess ad hafa
skadleg ahrif & umsvifin.



] 1
] 1
] 1
g 2 ‘{E |step 1: Water body identification [Art. 2{10)] (iterative process), | i
= 1
g3 | v |
= | [step 2: Is the water body artificial? [Art. 2(8)] | ves
| no ¥ “
no | |5bep 3. "Screening”: Are there any changes in hydromorphology? l Fi
] -
i yes ¥ <
! |5hep 4: Description of significant changes in hydromorphology. [Annex Il Mo, 1(4)] I =
: ¥ =
i
noy |step 5: s it likely that water body will fail good ecological status due to changes in E
! | hydromorphology? [Annex Il No. 1(5)] =
[ [1+]
| ves W 5
no| |step 6: s the water body substantially changed in character due to physical
i alterations by human activity? [Art. 2{%)] H
[
vy o yes ¥ H
ﬁ i | Identify provisionally as HMWB [Art. 5(1) and Annex Il No. 1(1)()] | |
e | s s s s s s e e e e e e e e e e e e e e e e ] {=4
N B v eprsm T ve——— e N
= no) |step 7: "Designation test 4(3)a)": dentify restoration measures necessary to achieve I
E-t i GES. Do these measures have significant adverse effects on the wider environment l
) i or the "specified uses|? [Art. 4(3)(a]] .
E % ! yes + bat]
E .,E ! |step 8: "Designation test 4{3)(b)": "Designation test 4(3)(b)": Can the bene- E
o ! | Can the beneficial objectives served ficial objectives served by the AWE be =
£ & ! | by the modifications of the HMWE be achieved by other means, which are a =
E L yes |achieved by other means, which are significantly better environmental option, | T
o= |g—|asignificantly better environmental technically feasible and not disproportio- B
5 =3 1 | option, technically feasible and not nately costly? [Art. 4(3)(b)] a
B | |disproportionately costly? [Article a
g [413k)) |
| no ¥ ¥ 5
| | step 9: Designate as HMWE [Art. Designate as AWE [Art. 4(3)] !
L) !
e
e e e e e e ;
! step 10: Establishment of Maximum Ecological Potential. Comparison with closest '
I comparable surface water body [Annex V' Mo, 1{2){5)], considering all mitigation =
! |measures which do not have a significant adverse effect on the specified uses or the =
1| wider environment. =
! 5]
[=1R
E step 11: Establishment of GEP. Only slight changes in the biological elements found ™
1 |at MEP, otherwise measures have to be taken to ensure GEF is achieved. ‘g;
1 [Art 401 )il and Annex V' No. 1(2)(5]] o
1
H b S
1 e
i IDraft River Basin Management Plan I
R e 0 5 0 0 5 5 i i

Mynd 1. brepaskipt nalgun vid tilnefningu mikid breyttra vatnshlota og akvordun vistmegins (WFD CIS 2003;
Environmental Protection Agency 2022). Ferlid byggir 4 11 skrefum sem haegt er ad skipta upp i prjar adgerdir;
bradabirgdatilnefning 4 mikid breyttum vatnshlotum, tilnefningaprof fyrir pau vatnshlot sem eru a
bradabirgdalista yfir mikid breytt vatnshlot og akvérdun a vistmegni peirra.



Tafla 5. Yfirlit yfir endurheimtar- og motvaegisadgerdir sem geetu att vid vegna vatnsveitu eda vatnsmidlunar a
irlandi t.d. vegna vatnsaflsvirkjana (Environmental Protection Agency 2022, vidauki 4). Adgerdir sem eiga vid

um sambeerileg ahrif eru flokkud saman og synd med pykkum linum. Lagt er mat 4 hvort adgerdirnar hafa ahrif
4 umsvif og umhverfid i heild og a pvi hvort raunhaeft sé ad beita peim an pess ad valda umtalsverdum
skadlegum ahrifum 4 umsvifin. Adeins a ad framkvaema endurheimtar- og métvaegisadgerdir ef peer valda ekki

umtalsverdum skadlegum ahrifum a umsvifin sem valdid hafa breytingum 4 vatnshlotinu.

Avinningur af
notkunfumsvifum

Tengt dlag

Adgerdir

Hver eru dhrif adgerda
d umsvif (e. specified
uses)?

Hver eru dhrif adgerda a
umhverfid i heild (e.
wider environment)?

Tegund adgerdar

Er haegt ad framkvaema
adgerdir an pess ad
hafa umtalsverd ahrif a

umsvif?

Vatnsveita eda
vatnsmidlun

Mannvirki i farvegi
og uppistdduldn
(t.d. Flodgatt,
yfirfallsmannvirki,
raesi, stifluloka og
stiflur).

Fjarleging mannvirkis

Tap & frambodi
vatns/orku

Minnkun uppistdduldna (t.d. laekkun vatnsbords {

Tap eda minnkun &

Votlendi eda
afpreyingarsveedi sem
hafa ordid til vegna
vatnsséfnunar geetu

Endurheimtaradgerd

1 Endurheimtaradgerd
lénum, leekkun & stiflumannvirkjum) frambodi vatns/orku horfid neurneimiarasger
Minnkun & frambodi
Bia til hjdveitu i un-a ramaedt Adgerdin krefst Motvaegisadgerd Mogulega
vatniforku )
landsvaedis - getur haft
ahrif a magu-leika til
Tengja aftur pverdr eda hlidarfarvegi par sem pad | Minnkun & frambodi | Utivistar eda afpreyingar. . ) _
ervideigandi vatnifarku Getur haft flédahaettui RsuRelise Rio=aise
for med sér.
Utbua hjaveitulokur (til ad d kyndil
ta hidveitulokur (til a3 dempa skyndilega Takmérkud dhrif Takmaorkud dhrif Motvaegisadgerd Mogulega
losun vatns)
Breyting 4 irki (t.d. fisksti
r-ey‘tmg a- manmir I{ R {skstigar, rampar, Takmirkud ahrif Takméarkud hrif Métvaegisadgerd Ja
grindur, fiskvaenar turbinur)
Aldgun 4 rekstri Minnkun & frambodi N/A Mdtvaegisadgerd Ja
& vatni/arku £15a08!
Minnkun & frambo8i
vistheefur rekstur i un-a ramooot N/A Motvaegisadgerd Ja
vatniforku
stjérnun rennslis i farvegum (t.d. lagrennsli, Minnkun & frambodi . ) .
o - ) ) N/A Mdtvaegisadgerd Ja
grunnrennsli, hdrennsli, vistrennsli) vatniforku
Rennslisstjérnun sem likir eftir ndttdrulegu rennsli
(t.d. medalrennslif rstifabundin fléd, leysing Minnkun & frambodi N/A Métvaegisaduerd 5
vatns til ad skola set dr farvegi efa fyrir hverfla vatnifarku i
sem nyta yfirfallsvatn (e. residual flow turbines)
Midlun & seti inn & svaedi par sem pad & vid Takmérkud ahrif Takmarkud ahrif Métvaegisadgerd Ja
Aukning samfellu fyrir setframburd (t.d. lokur til
ad losa set, fjarlaeging rofvarna til ad studla ad sem| Minnkun a frambodi . . "
o . . . ) NfA Motvaegisadgerd Magulega
nattirulegustu rofi drbakka, leysing vatns til ad vatniforku
skola set nidur farveg)
. ) . (Mdtvaegisadgerd)
Veida, fl da sl ferskvatnslifv t.d. . . .
ﬁ;i}a ija eda sleppa ferskvatnslifverum ( Takmdrkud ahrif Takmarkud ahrif Skilvirkni er litil eda Ja
adeins ad hluta
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Vidauki 1

Yfirlit yfir ahrif vatnsaflsvirkjana 4 geedapaetti i straumvotnum. Textinn i toéflu 1 er unnin upp Ur enska textanum sem hér birtist. Unnid upp
ur Mitigation measure library WFD CIS (2019b).

Dam, weir, barrage or Dam, weir, barrage or -
Transversal structure for |Longitudinal structure "
other transversal other transversal . . i Additional flow
PO — . | | water abstraction without |for water abstraction [Hydropower plant . .
Ahrif vatnsaflsvirkjana a structure with permanent |structure with L . . . . |fromintra- or inter
. . . significant impoundment |(e.g. overflow weir, with hydropeaking
straumvatn impoundment -river permanent impound- X A catchment
, . (e.g. dam, weir, barrage, wells for bank operation
stretch with reduced flow [ment - reservoir/lake R . . . transfers
. pumping station) filtration)
velocity, no lake upstream of dam
Hydrology: i
= o .gy quantity and + ++ ++ ++ ++ ++
ﬁ dynamics of flow
Qo . H
= Hydrology: connection . " . o o .
] to groundwaters
(-]
‘;:o River continuity ++ ++ ++ o ++ +
8 Morphology: river width " " o - . .
“é and depth
S Morphology: river bed o o o . " .
2 structure, substrate
=
9 Morphology: riparian
= » LAl ++ ++ ++ ++ ++ +
zone structure
= Thermal conditions ++ ++ ++ o ++ +
-T]
2 . Oxygenation ++ ++ ++ o + +
*ﬁ s
: % Salinity ) ) ) o o) +
% ﬁ Acidification o o o o o +
% % INutrient conditions ++ ++ ++ o + +
w Specific pollutants + + + o o +
Phytoplankton ++ ++ ++ 0 + +
= =
¥ s RIS Gl ++ - ++ + ++ ++
= _Pg_ phytobenthos
8 .8 [Benthic invertebrate
£ 8 ++ ++ ++ ++ ++ ++
S w [|fauna
Fish fauna ++ ++ ++ ++ ++ ++
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Vidauki 2

Yfirlit yfir ahrif vatnsaflsvirkjana @ gaeedapeaetti i stoduvotnum/Idnum. Textinn i toflu 2 er unninn upp Ur enska textanum sem hér birtist. Unnid upp
ur Mitigation measure library WFD CIS (2019b).

Dam, weir, barrage or

Shore fixation or  |Maintenance (e.g Reservoir Dam, weir, barrage or
D ) . other transversal
modification sediment operation - Dam/embank other transversal structure with
Ahrif vatnsafisvirkjana & stoduvstn Water discharge, (erosion control e.g [removal/dredging, Reservoir operation - [Reservoir |pumped storage ments with structure with temporary water
Abstractions* [intra- or inter- Revetment, rip-rap, [physical disturbance |hydropower with operation {(e.g. return of . permanent .
(Storage for hydropower) ) . raised lake . retention -
catchment transfers [foreshore through dredging, hydropeaking others water from water level impoundment - temporarily
armouring, sheet |weed cutting, removal water body reservoir/lake reservoir/lake
piling) of woody debris) downstream) upstream of dam
upstream of dam
= Hydrologyf quantity and an, o, n, an, an, e
B dynamics of flow
® Hydrological regime:
b U . E Ag ’ + + o + ++ ++
;ﬂb residence time
. ) -
) Hydrology: connection to + -+ + . o +
= groundwaters
g Morphology: depth + + + ++ ++ ++
£ R -
£ Morphology: quantity, o o o - o "
% structure, substrate of bed
i=
= Morphology: structure of - effects & mitigation | - effects & mitigation
> ++ ++ ++ ++ ++ ++ R R
shore measures for this measures for this
+ + + ++ + + modification are modification are
e Transparency To be filledin | To be filled in X R X R
® T + + + + 4 4 described in mitigation | described in mitigation
] - measures library for measures library for
8 ® Oxygenation + + + ++ ++ ++ . .
& o Rivers Rivers
g0 Salinity + + o + + +
2 8
% o Nutrient conditions + + o = + +
w
Specific pollutants i i i i i >
£ = Phytoplankton + + + + + +*
2% Macrophytes and
o o ++ ++ ++ ++ ++ ++
85 phytobenthos
=
E fﬁ, Benthic invertebrate fauna H b b had H +H
Fish fauna ++ ++ ++ ++ ++ ++

*Question mark in Mitigation measures Library
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Vidauki 3

Yfirlit yfir métveegisadgerdir vegna vatnsaflsvirkjana i straumvotnum og mikilvaegi peirra fyrir

vistkerfi. Textinn i toflu 3 er unnin upp Ur enska textanum sem hér birtist. Unnid upp ur
Mitigation measure library WFD CIS (2019b).

Hydropower

Mitigation measures in rivers

Dam, weir, barrage or
other transversal
structure with permanent
impoundment - river

Dam, weir, barrage or
other transversal struc-
ture with permanent
impoundment -

Transversal structure for
water abstraction with-
out significant impound-
ment (e.g. dam, weir,

Longitudinal structure
for water abstraction
(e.g. overflow weir,

Hydropower plant
with hydropeaking

Additional flow from
intra- or inter-

including mitigation of
downstream effects

i hi
stretch with reduced flow |reservoir / lake barrage, pumping wells for bank filtration) operation catchment transfers
velocity, no lake upstream of dam station)

Fish migration aids ++ ++ ++ o + o
Environmental flow + ++ ++ ++ ++ ++
Sediment management ++ ++ ++ + + +
Modification or management
of operations or structures ++ ++ ++ ++ ++ ++
(e.g. sluices)
Riparian habitat enhancement ++ ++ ++ + ++ +
Improvement of in-channel
) 3 ++ ++ ++ + ++ +
diversity
Ecologically optimised
) ++ ++ ++ ++ ) ++
maintenance
Increase habitat diversity;
River depth and width ++ o ++ + + +
variation improvement
Floodplains/off-
channel/lateral connectivity ++ o ++ + ++ +
improvement
Channel enhancement ++ o ++ + + +
Vegetation management /
- ++ ++ ++ + + +
rehabilitation
Reduction negative effects of
. ++ ++ ++ o o o
impoundment
Construction/technical
measures to mitigate negative o o o o ++ o
effects of hydropeaking
River bed rehabilitation ++ o ++ o + ++
Re-opening of sub-surface
. L o o o o o o
rivers (in pipes)
Rehabilitation of
physicochemical alteration,
o ++ o o + o

Improvement of sediment
conectivity in between lake
and river

Ecologically optimised fisheries
management
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Vidauki 4

Yfirlit yfir moétvaegisadgerdir vegna vatnsaflsvirkjana i stoduvotnum og lonum og mikilvaegi peirra fyrir vistkerfi. Textinn i t6flu 4 er unninn upp Ur enska
textanum sem hér birtist. Unnid upp ur Mitigation measure library WFD CIS (2019b).

Storage for hydropower

Shore fixation or

Dam, weir, barrage or

Dam, weir, barrage or

parameters in lake

. e . . Maintenance (e.g sediment |Reservoir Reservoir operation other transversal other transversal
Water discharge, |modification (erosion . . . . . .
intra- or inter control e.2 Revetment removal/dredging, physical |operation - Reservoir pumped storage (e.g.|Dam/embankm |structure with structure with
Mitigation measures in lakes Abstractions* catchment rip-rap ft;greshore ' |disturbance through hydropower operation - |return of water from |ents with raised |permanent temporary water
transfers armou;ing sheet dredging, weed cutting, with others water body lake water level [impoundment - retention -
iling) ’ removal of woody debris) |hydropeaking downstream) reservoir/lake upstream |temporarily
pling of dam reservoir/lake
Enhancement of shore/shallow habitats
N A ) + + ++ ++ ++ ++
(especially in the littoral zone)
Creation of secondary habitats o o ++ + ++ ++
Removal/replacement of shore fixation o o ++ + + +
i Sy ++ ++ ++ RV
Management of reservoir/lake level o o o > effects & mitigation
- effects & mitigation i
. . measures for this
Management of sediments measures for this S
e . modification are
modification are described K T
. X in mitigation measures described in mitigation
Management of lake use / designation of o o o - o o {brary for Rivers measures library for
protected areas Rivers
Ecologically optimised fisheries
+ + + + + +
management
Fish migration aids/Improvement of
connectivity to riverine + o + o + +
habitats/tributaries/other lakes
Mitigation of effects on physico-chemical -

*Question mark in Mitigation measures Library
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Vidauki 5

Helstu flokkar moétvaegisadgerda og daemi um sértaeekar moétveegisadgerdir til ad na gédu
vistmegni i straumvatni (WFD CIS 2019b).

Key groups of measures [Examples of specific measures to reach GEP

Fish migration aids - Improve upstream continuity for biota le.g ramp, fish pass, by-pass channel, fish lift)

. - Improve downstream continuity for biota (e.g fish friendly turbines, fish screens, by-pass
:g' channel or operational mode)

] - Reconnecting tributaries - see row on "Floodplains f off-channel / lateral connectivity

" improvement”

- Catch, transport and release

Environmental flow - Provide additional flow,/minimum flow components (e.g low flow, base flow, fish flow)

- Improve variable flow conditions (e.g Passivefactive flow variability, mobilising flows for
= I sediment dynamics and/or residual flow turbines)

- Reduce rapid flow ramping (e.g. due to hydropeaking) — see row on "Construction,/technical
— _-' measures to mitigate negative effects of hydropeaking”

- River morphology changes (e.g. optimise habitat for the modified flow conditions) —see rows
"Improvement of in-channel diversity" and "Increase habitat diversity; River depth and width
variation improvement”

Sediment management - Improve sediment transport/dynamics (e g Sediment by-pass, Restore lateral erosion
processes, Introduce or Re-introduce sediment, mobilising flows for sediment dynamics)
\_/_"“I,{‘ : - Reduce unnatural (fine) sediments (e.g Reduce sediment input, Trap/Remove sediment,

: Mechanical break-up)

; - Beneficial use of dredged material

- 5ee also row "River bed rehabilitation”

A

Modification or management |- Modification or management of operations for hydropeaking

of operations or structures |- Modification or management of operation of sluices, locks for agriculture and navigation
[e.g. =luices) - Ecological adapted operation mode

Riparian habitat - Remove/Replace bank fixation (e.g Remove armour stones/hard engineering, Replace hard
enhancement structures with soft engineering)

- Flatten riparian zones (e.g Remove foreland, Create natural-like irregularities)

- Develop buffer strips (e.g extensification of use)

- Needs-oriented/ecologically optimised maintenance

- Develop groynes, diversity (e.g increase of roughness trough wood/rocks)

Improvement of in-channel |- Improve habitats for flow mitigation (e.g Develop refuge habitats for rapidly changing flow,
diversity Create ground sills for low flow elevation)

- Introduce/leave woody debris (e.g Introduce large woody debris)
; - Improve/develop key habitats (e.g. gravel beds/riffles, provide shelter)
Ecologically optimised - Ecologically optimised maintenance practices involving the management of sediment and
maintenance vegetation

- Seasonal or tidal constraints on activity (e.2. maintenance outside of spawning period)
- 5election of methods (e.g. mowing for drainage) or equipment

Increase habitat diversity; - Change river morphology for flow mitigation (e.g Narrow cross section, Create low flow
River depth and width channel)
variation improvement - Raise river bed level

- Develop near-natural / optimised slope

- Widen cross section (e.g Remove bank fixation)

- Narrow cross section (e.g Introduce woody debris, Create berms)

- Increase width/depth variety and current diversity (e.g Remove bank fixation and introduce
woody debris)
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Floodplains f off-channel /
lateral connectivity
improvement

- Reconnect floodplain and related habitats (e.g Connect backwaters, Connect wetlands, Set-
back embankments)

- Construct/develop secondary floodplain (e.g Remove foreland)

- Construct/develop flood plain hahitats (e.g Create backwaters/ponds, Connect gravel-pits,
Connect mill ponds)

- Construct/Develop side channels (e.g Connect/Develop remaining channel patterns)

- Construct by-pass channel (e.g Construct near-natural by-pass river, Connect remaining
floodplain structures)

- Hahitat off-setting, e.g. creating compensation habitat such as spawning or rearing hahitat
for fish

Channel enhancement

- Re-meander river course

Vegetation
management/rehabilitation

- Manage (instream) vegetation (e.g selective cuts, mosaic and phased moving)

- Develop flood plain forestfvegetation

- Develop riparian vegetation (e.g plant trees)

- Mechanical removal (e.g. of invasive growth of water vegetation or tree/bushes with roots in
riverbed)

Reduction negative effects of
impoundment

o Ty S
e

- Reduce impoundment (e.g Reduce storage level, Reduce hight of weir/dam)
- Bypass channel with riverine habitats

- Raise river bed level

- Connection to tributaries

Construction/technical
measures to mitigate
negative effects of
hydropeaking*

- Mitigate short term/rapid flow level changes due to hydropeaking, e.g via balancing
reservoirs [internal/external), relocating tailrace

- Install by-pass valves (for damping sudden drop in discharge)

- Improving in-channel structures to reduce velocities and provide shelter

- 5ee row "Environmental flow" for reducing ramping rate and row "Modification or
management of operations or structures (e.g sluices)” for operational measures

- 5ee also row "Rehabilitation of physicochemical alteration, including mitigation of
downstream effects”, in case of thermo-peaking or saturopeaking

River bed rehabilitation

N

- Hahitat improvement by removing bed fixation (e.g Remove armour stones, Remove concrete)
- Optimise substrate composition/diversity (e.g Increase current speed and diversity, Remove
bed fixation/armouring, Mechanical break-up)

- Improve/develop key habitats/cover (e.g gravel beds/riffles)

- 5ee also row "Sediment management”

Re-opening of sub-surface
rivers (in pipes)

- River restoration by reopening pipes (e.g rehabilitate subsurface rivers/brooks from
underground pipes)

Rehabilitation of
physicochemical alteration,
including mitigation of
downstream effects

il

- Reduce iron hydroxid {ochre)

- Temperature mitigation (Operational restrictions - see row "Madification or management of
operations or structures (e.g. sluices)”, flexible intakes in reservoir, e.g. to ensure ice-cover)

- Mitigate oversaturation of total dissolved gas (saturopeaking): Release management, like
aeration/dilution of turbine discharge or rearrange high-head intakes (e.g. vacuum intake)

For mitigation of downstream effects on physico-chemical parameters:
- Flexible/multiple intakes in reservoirs

- Reduce abstraction

- Treatment of turbine water (e.g. due to supersatoration, low pH etc)

- Increased inflows

- Create embayment(s)

Improvement of sediment
connectivity in between lake
and river

- Sediment dynamics out from lakes and into (river delta) in transaction river/lakes

Ecologically optimised
fisheries management#

- Restore extinct fish population by stocking to enable self-sustaining populations
- Ecologically optimised regulation of catch
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Vidauki 6

Helstu flokkar moétvaegisadgerda og daemi um sértaeekar moétveegisadgerdir til ad na gédu
vistmegni i straumvatni (WFD CIS 2019b).

Key groups of measures

Examples of specific measures to reach GEP

Enhancement of shore/shallow
habitats (especially in the
littoral zone)

- Manage shore/shallow habitats
-Vegetation management
- Protection of eroding shorelines

Creation of secondary habitats

- Artificial floating islands
- Fixation of woody debris above lake ground

Remaval/replacement of shore
fixation

- Usage of biological engineering methods instead of hard engineering

Management of reservoir/lake
level

- Reduce abstraction

- Increased inflows

- Create embayment(s) (stabilise water level in bays by e.g. transversal structures)

- Reduce storage level

- Ecological regulation practices (avoiding high water levels during autumn and low water
levels in early winter)

Management of sediments

- Sustainably sluicing of incoming sediments
- Sustainably flushing accumulated sediments
-Venting an incoming density current (on floods) —e.g. by opening bottom outlets

Management of lake use /
designation of protected areas

- Protection of lake areas, identified by buoys or poles

Ecologically optimised
fisheries management#

- Ecologically optimised fish stocking for restoring species and/or ecological regulation of
catch

Fish migration aids
J/Improvement of connectivity
to riverine
habitats/tributaries/other
lakes

"

- Connectivity to tributaries
- Fish migration aids

Mitigation of effects on
physico-chemical parameters
in lake

- Ecological optimised influx for pump storage

# Mot valid as the only mitigation to reach GEP
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