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UM FERSKVATN TIL UTFLUTNINGS.

1. Neysluvatnsrannsoknir Orkustofnunar.

Orkustofoun  hefur fr4 upphafi  sinnt
ranng6knum vegna Oflunar neysluvatns fyrir
sveitarfélog og adra adila, par 4 medal ymis
fiskeldisfyrirtazki. Auk pess hefur Orkustofnun
rannsakad sérstaklega nokkur vatnsmikil
lindasvaedi { byggd, auk rannsékna 4
grunnvatnssvedum 4  hidlendinu = vegna
vatnsaflsvirkjana.  Finnig er unnid ad
svadisbundnum rannséknum vegna skilyrda
fyrir fiskeldi vida um land.

Rannsknir pessar hafa ad mestu tengst
vatnajardfraedi og vatnafraedi, { samremi vid
sérpekkingu Orkustofnunar 4 bpessum svidum
vegna rannsOkna 4 néttGrulegum orkulindum
landsins. Vegna mogulegrar vatnsoflunar hefur
oftast verid lagt mat 4 hentuga vatnsbdlagerd og
Hkum 4 hettu 4 mengun eda O3rum
ohreinindum. Efnagreiningar liggja fyrir fra
flestum pessarra stada og skyrslur eda
greinargerdir hafa verid teknar saman um
marga beirra.

A medfylgjandi korti (mynd 1) eru syndir peir
helstu stadir og svedi, par sem Orkustofnun
hefur unnid ad neysluvatnsrannséknum. Yfirleitt
m4 segja ad vatn Or grunnvatni 4 pessum stodum
sé kalt, efnasnautt og laust vid oShreinindi og
gerla, ef vatnsbdl eru gerd 4 videigandi hatt.
Gerd vatnsboéla hja vatnsveitum béttbylisstada er
synd 4 medfylgjandi korti (mynd 2), samkvaemt
upplysingum fra arinu 1983. Nénari rannsdkn
parf bo til oryggis 1 hverju einstoku tilviki, ef um
atflutning 4 ad vera ad rada.

2. Vatn til vitflutnings.

‘Samband hefur veri§ haft vid starfsmenn
Orkustofnunar vegna moguleika 4 utflutningi 4
ferskvatni 4 nokkrum st6dum. Oftast hefur par
verid um oOformlegar fyrirspurnir ad razda.
Medal stada, sem rett hefur verid um, m4 nefna

Reykjavik, Straumsvik, Porldkshofn,
Saudarkrok, Akureyri, Svalbardseyri,
Reydarfjord o.fl

Kostir islensks grunnvatns med tilliti til
atflutnings eru einkum eftirtaldir: Stédugt og
druggt rennsli, stédugur hiti og efnainnihald, litil
eda hverfandi hetta 4 mengun og gruggi, lagur
vatnshiti og mjog takmarkad gerla-, grodur- og
dyralif { vatninu. Litid efnainnihald meetti e.t.v.
einnig telja, en sd boggull fylgir pvi skammrifi,
ad "buffer"-eiginlegar vatnsins eru af skornum
skammti gagnvart sjyrustigi og Odrum
efnafredilegum breytum. Efnainnihald
einstakra efna getur jafnvel { sumum tilfellum
verid minna en askilegt er talid { neysluvatni.
Dami um algengt efnainnibald grunnvatns 4
nokkrum svaedum eru synd { medfylgjandi toflu
og korti (mynd 3).

Yfirbordsvatn (fallvotn, stoduvotn) er svo gott
sem undantekningarlaust Ohaft til stodugs
tflutnings vegna grugg- og mengunarhzattu fra
flodum, ifoki, umgangi bafjar og fuglabyggdum.
Hreinsun sliks vatns er mjog torveld og ekki
vitad til med vissu, ad hin hafi tekist nokkurs
stadar 4 landinu svo ad aldrei hafi brugdist.

3. Geaedi vatns til litflutnings.

Heyrst hefur, ad fslenskt vatn sé ekki ad ollu
leyti hentugt til neyslu og t.a.m. sé pad allt ad pvi
oheft til bruggunar vissra bjorgerda. Hins vegar
er pad talid einkar gott til snyrtingar og hvers
konar hreinletis, vegna bess hvad pad er hreint
.0g efnasnautt. Af somu asteedum er pad talid
agett {1 svala-, gos- og 4avaxtadrykki.
Starfsmdnnum Orkustofnunar er ekki kunnugt
um, ad pessar umsagnir hafi verid stadfestar né
ad skipuleg konnun hafi verid gerd 4 pessum
atridum, en slikt vaeri ad sjalfsogdu naudsyn, ef
til storfellds ttflutnings 4 ferskvatni aetti ad
koma.

Enn pa hefur ekki verid unninn opinber stadall
eda Onnur vidmidun um gedakrofur til
ferskvatns til Gtflutnings. Pad er pvi ekki ad svo
stoddu hegt ad gefa ndkvemt eda temandi
yfirlit um gaedi ferskvatns til Gtflutnings. Hins
vegar liggur fyrir 4 Orkustofnun umfangsmikil
og cinsteed pekking 4 gedum grunnvatns og
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grunnvatnsadstzdum vida um land, sem aflad
hefur verid { timans rds. Ti Dessa
pekkingarfora md gripa, begar fyrir liggur
hvada krofur verda gerdar til Gtflutningsvatns.

4. Vatnstokustadir. .

Stadir peir 4 landinu, sem starfsmenn
Orkustofnunar hafa verid nednir um uppl§singar
um vegna vatnsitflutnings, eru syndir 4 mynd 4.
Stadir peir, sem mest hefur verid rett um {
nagrenni Reykjavikur, eru um margt svipadir {
vatnajardfradilegu tilliti: Vatnid kemur Gr eda
undan hraunum, sem runnid hafa eftir is6ld en
sprungureinar beina vatni aukalega til beirra.
Reykjavik - Heidmork: Vatn kemur Gr hraunum
4 SV-NA sprungurein. Utrennsli sennilega 3 - 4
m°/s.

_ Straumsvik: Geysi mikid dtrennsli r hraunum 1
fijorubordi.  Sennilega  verulegt rennsli
nedansjavar. Utrennsli sennilega 5 - 15 m /s,
Porlakshofn: Vatn rennur { hraunlagi { fremur

punnu ferskvatnslagi. Utrennsli  sennilega
nokkrir ni*/s.
Nordan og austan lands eru adstzdur
fiolbreytilegri.

Saudarkrokur: Vatn kemur Gr leku berglagi 4
moétum kvarters og tertiers bergs. Sjé]frennandi
lindarennsli nokkrir 1/s.

Akureyri: Vatn Gr lindum i HliGarfjalli og fr
borholum 4 Horgareyrum. Nokkrir tugir 1/s &
hvorum stad.

Svalbardseyri: Lindir { Vikurskardi, sennilega {
tengslum vid sprungurein. Rennsli amk.
nokkrir 1/s.

ReyJarfjordur: Vatni dalt dr eyrum vid
Njorvadalsa. Afkost nokkrir tugir 1/s. Nagrenni
vid byggd og adalpjddveg.

English Summary.

Orkustofnun  (National FEnergy Authotity -
NEA) has made investigations on freshwater for
exploitation at numerous localities in the
country (fig. 1), especially for municipalities and
fish farms. Generally the fresh groundwater is
cold, unpolluted and with low chemical contents
if the extraction wells are properly constructed.
Types of wells in townships and villages are
shown on fig.2 for the year 1983, according to
tthe available information. The main assets of
the groundwater for export are the steady flow
and the constant quality but the main drawback
is probably the low chemical contents, resulting
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in weak buffer-properties. Typical chemical
contents of the fresh groundwater are shown in
fig. 3.

Approaches, mostly informal, have been made
to NEA concerning the export of freshwater
from the localities mentioned below (see fig. 4):
Reykjavik - Heidmork: Water issuing from
postglacial lavafields, crossed by a SW-NE
running fissure zone. Discharge 3 - 4 cum/s.
Straumsvik: Water issuing at sea level from
postglacial lavafields. Discharge probably 5 -15
cum/s.

Porlakshofn: Water issuing from postglacial
lavafields at the seacoast. Discharge probably
some cu.m/s.

Saudarkrokur: Springs from a permeable layer
at the contact betwen Quaternary and Tertiary
rocks. Discharge some 1/s.

Akureyri: Springs in Hlidarfjall and wells in
river gravel on Horga - river. some tens of 1/s
on each place.

Svalbardseyri: Springs in Vikurskard, probably
connected with a S-N fissure zone. Discharge at
least some 1/s.

Reydarfjordur: Wells in river gravel. Discharge
near to 20 1/s. Site close to settlement and main
road.
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A second cause at these unsatisfactory conditiocns is to be seen in
the historical developement. With the rapid increase in the urban
population in the 20th century, the quantitative demands for supplied
water also increased. These demands were often met in the cheapest
way possible and then equally often with the result that the quality

of the water deterioriated as the guantity increased. In later yEears

amendments of those conditions have been intensified with good
results.
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Fig. 6. Types of water supply, stats 1983.
Explanations:

1. Natural springs.
Boreholes.
Dug wells in sediments.
Surface water.
Pipeline.
. Rural waterworks.
Rural areas.
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The - type of wells for the waterworks is chiefly dictated by the
hydrogeology (Fig. 6). In the Tertiary regions springs in rock-slides
and boreholes in river gravels are the most common types. The springs
are usually caught in dug, shallow wells, where great precautions are
taken not to distyrb the natural conditions wunnecessarily. The
boreholes in the loose sediments are usually drilled with a cable-tool
drill, and have a diametre of 15-60 cm. The boreholes have a whole
casing down to below the supposed water-level at maximal drawdown.

In some settlements with old wqterworks and where it is difficult_ and
expensive to aobtain fresh water with other means, surface water has
been used. It has nowhere been possible to obtain in that

way clean
and pure water all the year @&round, & fact that sometimes been

cansealed by the communal authorities in question. The chief reason is
the tremendous amount of mud the surface waters carry with them in the
not so infrequent thaw- and rain-floods.
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The fresh groundwater in Iceland is low in chemical contents.

According to a preliminary unpublished evaluation those contents have
three chief sources: )

1. Chemistry of the precipitation, mainly marine salts

and some
industrial smoke particles.

2. Reactions with soils and rocks, increasihg the contents of silica
and cations. ‘

3. Influx of geothermal water, leading to an overall increase in
chemical contents.
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Fig. 4. Chemistry of groundwater in Iceland.

The marine component in the precipitation (Ci~ , - Na% , SOE_ ) is
strongest at the south and west coast (Fig. 4). The influence from
geothermal fields is confined to the Neo-Volcanic Zones, where the
increase 1in silica and cations is overall somewhat stronger, probably
because of the freshness and high glass content of the rocks (e.g.
hyaloclastites). The ranges for common values of concentrations in
fresh groundwater in the inhabitated parts of the country' are given




TABLE 2

Chemical contents of groundwater

Components Range (in ppm)

c1- 5 - 15

sz ¢ 2 -

Na + 3 - 15

K+ 0,2 - 1,0

Ca 2t 2 - 7

Mgz+ 1 - 5

Si0 5 10 - 20

. €05 15 - 30
total dissolved 30 - 100

Higher values are found in coastal regions, in the vicinity of
geothermal fields and in lowlands with extensive peat bogs (carbonate
and earth-alkalis). Biologically the groundwater is almost always pure

and as yet only very small areas have been polluted: through human
activities.

The chemistry of Icelandic groundwater has not yet been investigated
thoroughly, but a preliminary review indicates, that it will be
possible to distinguish between variogus groundwater basins with its

aid. Similiar use can be made of natural isotopes (ARNASON 1976,
SIGBJARNARSON et.al., 1976).

- III Investigation Methads

The relative vastness of the research areas in Iceland, in view of the
sparse population, (240.000 inhabitants living on 100.000 sg. km
whereof 80% is uninhabitated), does in many cases not allow for more
than simple investigation methads. For a long tima a rough
hydrogeclogical classification together with a surficical assessment
of the groundwater hydraology was the prevalent method, and must still
be resorted to in many cases to-day. 1In the course of time thaose
methods have become more thorough and of a more quantitative nature.
Later on groundwater chemistry and isotopes were added ( ARNASON
1976). Combination of various surficial methods (hydrogeology,

hydrology, chemistry, geophysics, hydraulics) have proved Very
successful in the last ten years (SIGURDSSGN 1976, SIGURDSSON et. al
1978). Intensive surveys and modelling are still reserved for

groundwater basins of high economic value (INGIMARSSON AND ELfASSON
1980).

The evaluation of a water basin for exploitation for water works is
carried on stepwise, when possible. A field reconnaissance, together
with interpretations of existing gealogical, hydrological and
meteorological datla is usually the first step. When necessary more
sophisticated surficial methods are added like thorough sampling for
chemical analyses and borehole-loggings, geophysics and eventually
some exploration drilling. The third step involves more drillings,

draw-down tests and other pumping tests and eventually gechydrological
modelling.

The reguirements for an evaluation of the grouncwater component of a
river for hydro-power purposes are of a more regional nature. They
include the messurements of springs (discharge, temperature,
eventually chemical sampling) and other surface manifestitions of the
groundwater, Comprehensive hydrogeological mapping is also needed
(in scale 1:50.000, begun some few years ago) and when hecessary




Ty e TULACED [/ DIrCodtron (o [(FREVIWATER IXPIAT, Fe 2y
2% 23 22 2r 20° 19° 18° 17 15" 5 7 G
< . N > — % \;‘ﬂ Y .
UIr91RAET D 2| §T7TA4D \*\ﬂ VEG A VATALY FR L
PlLAcEr i~n DY
56°

b5 —

64—




/4/77U%7Cf 2

159" [T wells

|
i VOD-JK-965-FS 22l 20°! ool pr

684.06.0815-GSJ

66° 662}

652

Fig.6
EXPLANATIONS

A Springs
® Boreholes
§4°)
s Surface water
— Pipeline

& Rural waterworks

Types of water supply,
state 1983

o oW

249 60y 14|

4 WATER SUPPLY

Quite many towns and villages are supplied with spring water, either
self- flowing or with relatively low pumping costs. Others are
supplied from highly productive boreholes in post-glacial or
interglacial-basalts. Both methods are prevalent in the South-west,
resulting in cheap water supply for thew majority of the population of
Iceland (Fig.é6). ﬁ

At other places the water supply is more difficult,in a few of more
pobuleous towns surface water from near rivers 1is supplied, with
inadequate cieansing. Some attempts have indeed been made to build
some cleaning stations, but they have all been a failure, “one chief
reason being the%;remendous amount of mud those rivers carry with them
in the seasonai floods. Where springwater is available for the
greater part of the year, its utilisation may be combined with water
supply from boreholes, oﬁerated only part of the year, thus strongly
reducing, costs. The easy supply of good water at many places did not
in the past necessitate long pipelines. In the last years, this has
become necessary at an increasing number of places, and will do_ so

still more in the years to come.
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Table. 1.
Chemical contents of icelandic groundwater.
Components Tertiary Hyaloclastite Southern
Basalts Zone Lowlands

ppm ppm ppm ppm > =
3102 12 18 20
Nat © 57 8 15
K+ 0.4 0.8 1.2
caZt 3 4 6
Mg 2+ 1 2. 4

2w ' -
504 4 6 7
cl- 8 4 15
o5 § 25

N
v
=
o

Pollution is not a serious problem in the Icelandic water supply,

because of the sparse inhabitation of the .country and the cold

climate.
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Nokkrir adilar hafa & undanférnum &arum kannad moguleika til
ad flytja ut neysluvatn. P& mun Orkustofnun hafa kannad gadi

neysluvatns a nokkrum stodum hér & landi m.a. vegna aforma um
utflutning.

Raduneytid oskar hér med eftir stuttu yfirliti fra orku-
stofnun um meginnidurstédur rannsdékna stofnunarinnar sjalfrar
0g annarra rannsokna sem Orkustofnun er kunnug a4 gdi neyslu-
vatns til utflutnings hér & landi. Vegna hugsanlegs &ahuga

erlendra adila & pessu mali er o&skad eftir ad stutt agrip a
ensku fylgi yfirlitinu.

Idnadarradherra hefur dskad eftir ad vinna ad gerd
yfirlitsins verdi hradad svo sem kostur er.
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