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Sigurdur Thoroddssen:

MAJOR POWER PLANTS IN ICELAND

some streams,

survey of the hydroelectric development of




Nowadays it is considered important to know
something about the power husbandry of each nation. Most
nations areaware of this fact, and have long since endea-
voured to account for their different sources of power,
and how long they will last.

Water power is Tceland”s chief source of power.
The first attempt to obtain a general view off the water
power was made by Mr. Jon Thorlaksson, Civil Engineer, about
the year 1920, in connection with the passing of the Water

Power Act. He arrived at the conclusion that the power

capable of being developed here in Iceland would be approxi-

mately 4 milion horsepowers.

This attempt he based upon such precipitation
measurements, discharge measurements and maps as were avail-
able at the time. He allowed for a certain percentage of
the head of each river being capable of favourable develop-
ment, arriving thus at the horsepower figure, without
considering wheece or how the rivers should be developed;
this was hardly possible, for to do so the information at
his command was too inaccurate.

Possibly the same is true to-day, even though
strides for improvements have been made, particularly
during the last decade and after the passing of the Electric
Power Act in 1946, when discharge measurements tojany

appreciable extent commenced.




Nevertheless, I have decided to make proposals
for the development of our great rivers, without having
before me but scant premises, which will be referred to
later, ahd without having in my hands special surveys of
dam sites, and without geological information other than
surveys of a general nature.

It must therefore be pointed out and emphasized
that these proposals merely constitute an attempt to account
for concievable bossibilities of development, and there can
be no question of accuracy or affirmation that the develop-
ments should be carried out thus, for such is not the case
at all. This is merely a question of first investigatilon
of possibilities. On the other hand, 1t is assumed that
these observations may be of value as an initial preparation

for later surveys.

Revkjavik, October 1954

Sigurdur Thoroddsen.




MAJOR POWER PLANTS IN ICELAND

Survey of the hydroelectric development of some streams.

This survey deals with the possible hydroelectric
developments of some streams in Iceland, in so far as they
can be visualized in the light of the information at hand.

This information consists of the followlng:
1) General Staff maps of Iceland.

2) Information aboﬁt the nature of the flow
of streams made available by the Projects
and Surveying Department oif the State
Electricity Authority in Iceland.
%) Various geological reports of a genergidggﬁagéifgﬂW£ﬂé
written and verbal, which however will not

be enumerated here.

The following is based partly on previous obser-

vations and partly on new information.




SUMMARY

Development g%g?age Q‘average Q9m Umn  Uin giZZagie Total
* Development
MW MW MW MW MW MW MW

Skafta I 20 18 36 10 20
Skafta ' II 140 130 260 70 140
Skafts total: 160 148 296 80 160 160
Thjdfsé at:
Lambafell 85 . 85 50 70 19 85
Fossheidi ' T3 73 4% 60 16 73
Fossalda 627 627 BT 515 140 627
Vatnaalda 109 109 65 90 24 109
Tungnarkrokur 70 70 e 57 16 70
Hrauneyjarfoss 123 123 73 100 28 123

" Thoristungur 57 57 34 b 15 57
Sultartangi 288 288 170 235 65 288
Hjalp 84 84 50 70 19 84
Skard 57 Y pL L 13 57
Thprsarholt 80 80 L7 65 18 80
Hestfoss 80 80 W7 65 18 80
Urridafoss 130 130 77 110 30 130
Thjdrsa total: 1863 1863 1100 1531 419 1863 1863
Hvita at:
Blafell 38 38 22 31 11 38
Tungufell 120 120 70 100 35 120

Drumboddsstadir 38 38 22 31 11 %8
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. AE g Q 0 Q. '- .
Development g%g?age Qaverage Yom %6m “mln g;;ga@%e Tota
Development
MW MW MW MW MW MW MW

Urridafoss 83 83% 60. T4 36 %8
Hvita total 279 279 174 236 93 279 279
Nordlingafl jot 110 110 77 88 55 110
Nordlingafljot

totals -110 110 77 88 55 110 110
Blanda anq
Vatnsdalsa 160 160 110 1355 53 160
Blanda total: 160 160 110 133 5% 160 160
Skjalfandafljot:
fsholsvatn 50 50 28 36 ok 50
Godafoss 16 9 11 8 16
Ullarfoss 17 10 12 8 17
Skjalfandafl jot i
total: 83 50 L 59 4o 83 83
Laxs at:
Hdlakotsgil 37
Bruar II 8
Bruar IIT 32
Bruar IIa 5
Laxa total: 82 8:



i

Development With Q ) (] Q 3 Probable Total
storage average om 6m Qmin size of
development
MW MW MW MW MW MW MW
Jokulsa &
Fjollum at:
Dettifoss 260 260 260
Réttarfoss 290 290 290
Modrudalur 60 60 | 60
Jokulsa 2 ]
Fjollum total 610 610 610 610
Jékul§é a Bru
at Bru 2201 220 L8 180 40 220
Jokulsa &
Bru total: 220 220 .48 180 40 220 220
Lagarfljot at:
MUli 85 35 18 85
Lagarfoss> 20 20 5 20 105
XI5Kkulsd included. Total: 3672




Description of development arrangements.

River Skafta

I It is proposed to dam the river Skafta at Rotar-
hdéImi near Ssmundarsker (heigh 340 m) and conduct the water
from there through a tunnel to a reservoir in Hellisa at Leid-
S1fsfell (height 332 m), thence through a tunnel to a reservior
in Lambshagad (height 325 m), and finally through a tunnel
under Skalarheidi to a power station at Skal. Here a head of
about 240 m is obtainable, and the length of the tunnel is
about 21 km. The volume of water in the river Skafta and the
river Hellisza which i& is proposed to utilize is understood to
be about 110 mB/secs average flow. Minimum flow about 40 m?/
secs. Nine months” flow (ng) about 70 m5/secs and six months’
flow about 140 m3 secs. From this it will be observed that

the flow is very even, the catchment area consisting mostly of
lava. The glacier is about 210 kme. There will not be much
storage regulation except at lake Langisjor, which is 27 kmz.
Its position in the catchment area of the river is such that
the average flow cannot be utilized, as much water is bound to
be lost during flood stages. By raising the water level of
lake Langisjér by 10 m it is however possible to store about
2?Ox106m3, and it may be considered safe that its catchment

is sufficient for that purpose. This storage should suffice
for the development of not less Than QQm,‘or‘about 75 mB/secs.
It may therefore be assumed that -the frasic power of this deve-

lopment will be about 140 MW.




6. |

IT. Dammed at a height if 390 m. Head obtainable 40 m.

2 |
Catchment area 731 km , which corresponds to RQaverage = T3 i

mpsecs. 29m

=

~
- U5 m’/secs. 06m = 90 m’secs and Omin =

27 mB/secs. Sane storage as before. The head is obtainable
2

on a strech of 1 km. Proposed development @ = 48 m”secs, or

about 20 MW.

The Development of the rivers Thjorsa and Tungna.

Continuous discharge measurements of Thjorsd extend-
ing over long periods of time are not available, although this
river has chiefly attracted attention when major developments
in this country have been discussed, even to the extent that
surveys have been carried out for development, and estimates
have been méde. As will be known, these estimates were made
by the Norwegian engineer Smtersmoen. The discharge measure-
ments upon which he baSed his estimates were very imperfect
and their interpretation doubtful. However, the position has
improved, as continuous water level measurements have been
carried out in Thjdrsd during the past three years, as well
as so many discharge measurements that a fairly reliable key
has been found to the river. -

At the instigation of the State Electricity Author-
ity a flow duration curve has been compiled, covering these
three yéars, in addition to some other observations having
been made. The chief characteristics of the river, which
was recorded at Krokur, are as follows: |

The catchment area at the recortding station is
2

7200 km°. The average flow of the river is about 430 mB/secs,
which corresponds to about 60 l/s/l{m2 from the catchment area.

From the curves available it may furthermore be deduced that

XHOW seven
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during the year 1947 - 48 it would have been necessary to

store 11,5 O/o of the annual average flow in order to develop
the average flow. In the year 1948 - 49 it would have been
necessary to store 31 O/o of the annual average flow, and the
year 1949 - 50 about 21,5 9/0. These are very different figures,
and no experience has been gained as to which of them should

be applied. It may be pointed out that the recofding station
is on lowland, and it is therefore evident that there is, or
may be, less nedd for storage there than.if the place of de-
velopment were situated in the highland, for thaws which are
quite frequent on the lowland in January - February are by no
means equally effective in the highland, and their influence

is very favourable and reduce the need for storage. In con-
formity with the foregoing, allowance has been.made for great-
er storage needs for the following development estimates, name-
ly that 40 O/o of the annual average discharge must be stored
in order to develop an annual average flow, but this is of
course an estimate only.

Furthermore, it is presumed to develop about the
annual average flbw at each place of development, or 60 1/secs
per each kmg, and thereupon allow for the aforementioned stor-
age need, L0 O/o, and finally allow for dam heights according
to the sizes of reservoirs required by that storage.

It is not hereby implied that this is the most
economical size of development, as the estimates are so sketehy
and the premises uncertain that it is useless at this stage to
engage in such comparisons. However, these premises, in ad-

dition to the aforementioned measurements, are based on General




Staff maps, showing 20 m contours, and possibly it is
doubtful that these contours are entirely reiiable, al-
though it is considered likely that they indicate possi-
bilities, especially as regards major projects as in this
case.

But it is a different matter that it is quite un-
certain that what is préctical is necessarily economical at
the same time, - that it will be a paying proposition - and
in order to ascertain this finally, estimates are necessary,
based on much more accurate surveys than those available, in
addition to geological research and other preparation of var-
ious kinds, which will not be enumerated here.

It has been considered right to make estimates of
the cost of the development in Thjérsé mentioned hereafter,
and this has therefore been done, however not for develop-
ments situated below the valley Thjdrsardalur. It may be
said about these estimates that they possibly give an idea
of the scale of development costs. Before going further, it
is therefore proposed to give an account of the unit prices
used for compiling the estimate of cost, as well as other
matters in this connection.

Geﬁerally speaking, earth dams up to 40 m high have
been planned, however in one instance on a strech up to 50 m.
The earth dams are planned 0,25xh broad on top, where h is
the height of the dam, side slopes 1:5 on both sides of dams
up to a height of 23 m, and 1:4 én both sides of higher dams.

The plan allows for the average cost of 30/- kr. per

)

m” in the earth dams.
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Concrete dams have been planned where the height
is over 40 to 50 m, and also where overflow 1is considered
necessary. Concrete gravity dams have been planned, their
material contents has been estimated according to information
respecting dams from the New York Board of Water Supply Dams,
the most copious ones having been selected. Unit prices have
been calculated at 300/- kr./mB.

The cost price of tunnels has been estimated at
100/ - kr./mj. The cost price of power houses 200/- kr. per
installed horsepower, and the costﬂprice‘of machinery 500/-
kr. for each horsepower installed. Over and above the cost

o - O 1 -
thus arrived at, 60 /o have been added for unforeseen expenses.

Development arrangements.

Several development arrangements may be considered,

whereas only two will be accounted for here.

Arrangement I.

A. The Development of the river Th jorsa

The river Kaldakvisl to be dammed above Thveralda,

" and the water conducted through a 4,5 km long, 25 m2, tunnel
to Thjorsarbotnar, which is a name given to the plain through
which the river Thjdrsé runs, south of HofsJjokull.

The river Thjdrss to be dammed between Nordlinga-
alda,and Thveralda. The water is thereupon conducted through
a U4 lan long and 90 n” wide tunnel ﬁnder Nordlingaalda, there-
upon a dam bullt west across Miklubéjarbotnar over the hills
cast of Lambafellskvisl, which carries the water to Dalsd,
which is dammed at Opmfahnikur. A dam is built between the

hills east of Lambafellskvisl where necessary. The altitude
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of these dam constructions is planned at 50 m above sea
level. In order to obtain sufficient storage at Thjorsar-
botnar, it will be necessary for the dam at Nordlingaalda -
Thveralda to reach a height of 608 m above sea level, and
storage must be utilized down to 600 m above sea level.

The water is thereupon conducted through an 11,5
xm long tunnel, 90 mz, to Fossdrdrdg, below which the first

or uppermost place of development has been planned, and which

is called

The Lambafell Development

The catchment area of this development is 3000 kmg.

The harnessed water will therefore be about 180 mj/secs.

By dammring at an altitude of 590 m & good reservolir
for 12 hour period storage 1is obtainable. The head of this
development is from 590 - 520 - 70 m, and the basic power
126,000 hp. The discharge tunnel of this development will
be 2.2 km in length.

At the next development, the Fossheidar Development,
a iarge reservoir is likewise obtainable, and a 4O m head at
a stretch of 1 km. An average of 182 mﬁ/secs may be developed
here, and the basic power will be 75.000 hp.

At the lowermost development, the Fossalda Develop-
ment, damming between Fossalda and Fossheidi is planned at a
height of 480 m, and a 480 - 160 - 320 m head down to Th jors=
éfdalur utilized. A 7 km long tunnel 1s necessary.

The damming of the riﬁer Stéra=-Laxa at the lower
side of Geldingafell is planned with a dam at an altitude of

500 m above sea level, the water to be conducted to the reser-
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voir of the development. For this a 6 km long tunnel is

necessary.
With the added catchment area obtained here, an
averagé of about 196 m?/secs may be developed, which means

a basic power of 627.000 hp.

Estimate of costs.

Kaldakvisl conducted to Thjorss ceseeseeessss k2.  23.000.000,=

Thjérsa dammed at Nordlingaalda-Thveralda ... - 260.000.000,-
Tunnel under Nordlingaalda .c..eoctececcscscecss = 56.000.000, =
Dams between Nordlingaalda and Orsfahnikur .. = 159.000.000, -

Tunnel from Orsfahnikur to Fossardrdg .ce.cees = 10%.000.000,-

Lambafell Devel@pment 9 66 8 & ¢ 9 © 6B e6 ST 6O O T C 0 e o0 - 193 -OOO nOOO,—
Fossheidar Development c.ccccecocscocsccccsccs = 90.000.000, -
FOSS&lda Developmel’lt e e © 5 86 @ 6 060 ¢6¢ ¢ e0© 6 ©6c e 06 006 O = 7Ll‘l oOOO -OOO, =

Unforeseen EXPENSES «eeeveescsssasssssssesess = 965.000.000,-

This estimate is based on installed machine power
of 1.150.000 hp. or 2240 kr. each horsepower.

It is estimated that the 8256.000 hp basic power
under reference is 10 O/o dearer per horsepower, or about

2460 kr.

B. The Development of river Tungna

The lowermost development is visualized with a dam
right across Sultartangi, and & tunnel from there to Thjors-
. ! ' _ 2
srdalur. Here the catehment area is 3700 km , and as previous-

)

1y, this corresponds to 222 m”/secs. According to what has
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-

been saild previously, the storage need is 2800x100.
If storage in lake Thérisvatn is planned from

2

_
an altitude of 580 = 575 m, about 385x10°m” may be obtained.

It is therefore necessary to store 2415xlobm3

at Veidivdtn,
and this storage is obtainable by utilizing the difference
in water level from a height of 596 - 576 m if a dam 1s built
at Vatnadldur, where the uppermost development of Tungnd is

visualized.

The Vatnaoldur Development

The catchment area about 1725 km2 . Q@ = 103 m3/secs.

.
Head: 596 ; 21 _ 1480 = 106 m average head. Basic power

106%103%10 = 109.000 hp. Discharge tunnel 6,5 km long.

The Development at Tungnarkrdkur.

The catchment area 1950 km>. @ = 117 m’/secs.

Head 480 - 420 = 60 m. Basic power 60x117x10 = 70.000 hp.

Tunnel 1.2 km.

The Development at Hrauneyjarfoss.

o -
The catchment area 2060 km . & = 123 mj/secs.
‘Head 420 - 320 = 100 m. Basic power: 100x123x10 = 12%.000 hp.

Tunnel 5,5 km.

The Development at Thoristungur.

The catchment area 3160 im® . Q = 190 m’/secs.
Head 320 - 290 = 30 m. Basic power: 57.000 hp. Tunnel 6,5

km. long.

The Sultartangi Development

The cabchment area 3706 km2 . Q = 222 mj/secs. Head 290 -

160 = 130 m. Basic powér 288.000 hp. Tunnel 10 km long.



Estimate o

f cost.

Storage in Thdrisvatn

Storage in Veldivdtn

Storage in Langisjér

Vatnaalda Development

Tungnarkrdkur Development

Hrauney jarfoss Development

Tho
Sul

Uni

ristungur Development
tartangi Development

oreseen expenses, 00%

Total:

5.000.000
220 .000.000
20.000.000
155.000.000
90.000.000

179.000.000

© 155.000.000

491 .,000.000

795.000.000

2.110.000.000

This estimate of cost is based on installed

machine power 915.000 hp. or 2310 kr/hp.

about 2600

Thjorsa an

follows:

at 3.662.0

The cost of basic power may be estimated at

kr/hp.

Taking A and B

together, or the development of

d Tungnd above Thjdrsdrdalur, this looks as

Basic power: ( 825 4+ 647)

00.000,00 kr.

10

2

= 1.1472.000 hp

C. The Development of Thjdrsd further down.

The Hjalp

Development.

The catchment area 7057 km

2

Head about 20 m. Basic power 84.000 hp.

The Skard

Development

Head 135 m.

The catchment area 7382 km2

Basic power 57.000 hp.

4]

- 423 mB/gecs.

= LUz ms/seos.




The Thjdrsarholt Development.

The catchment area 740U kni© . Q = 444'm5/secs.

Head 18 m. Basic power 80.000 hp.

The Hestfoss Development

The catchment area 7482 km2 . @ = 448 mB/secs.

Head 18 m. Basic power 80.000 hp.

The Urridafoss Development.

14,

Tt is presumed that Hvitd, Tungufljdt and Bruara

will be conducted into Thjdrsd east of Vérdufell.
2

The catch-

ment area will then be 11891 km“ . @ - 713 mB/Secs. Head 30 m.
Basic power 215.000 hp.

Survey of the Development of Thjdrsa and Tungné

Places of Catchment Head Basic Basic
Development .. . ka mBQ —— . nger Eg::i e
Lambafell 3000 180 70 126.000 126.000
Fossheidi 3040 182 40 7%.000 199.000
Fossalda 3260 196 320 627.000 826,000
Vatnaalda 1725 103 108 109.000 9355.000
Tungnarkrokur 1950 117 60 70,000 1005,000
Hrauney jarfoss 2060 12% 100 123.000 1128.000
Théristungur 3160 190 30 57 .000 1185.000
Sultartangi 3760 222 130 288.000 1473 .000
Hjdlp 7057 423 20 84.000 1557.000
Skard 7382 hhp 13 57.006 1614.000
Thjdrsdrholt  Tu4OL v 18 80 .000 1694 ,000
Hestfoss 7482 Lug 18 80.000 1774.000
Urridafoss 11891 F13 50 215 .000 1987.000
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It is anticipated that proportionately equal
power may be developed based on drainage areas in Ehe low=
land as compared with upper regions without increasing the
storage, and this is not consldered an incautions calcﬁlat-
ion as these places are both more favourable as regards
storage, and good inlet reservoirs are also obtainable at
all the places of development. As to Urridafoss, it should
be mentioned that the estimated power is based on discharge
regulations of Hvita.

It has been décided to cipile approximate estimates
of the cost of the developments, based on the premies avail-
able, as these speculations eould only be of some value if it
were'possible to show that the constructions are practicable
on a financially sound basis, and it may be said that this
is the first step towards adducing reasons towards this fact,
even though the reasoﬁs may be open to doubt.

But many other factors are more uncertaln. As an
example, a 50 m high dam is planned far up in Thjorsd, and
in Tungna at Vatnadldur a dam about 4O m high. There is no
reason to suppose that the ground is unable to stand up to
such dams, but it is perhaps more questionable whether the
surrounding ground and hills are able to withstand such ele=
vations of fthe water ievel.

This matter has been discussed with men versed 1in
geology, but they have been unable to agree. These dams are
on the tuff area. One geologisf considers that there will be
so much percolation in this area that such storages will never

f111, whereas others have had no fears in . this respect.
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All the developments are based on tunnels. What
about their tightness, for if it were necessary to line them,
the cost would increase a great deal . However, the pressure
on the tunnels will not be very great, although in some it will
be up to 20 = 30 m. What about material for the dams; is it
conveniently available . And many other questionableﬁmatters
migh be added.

At Sultartangl and other developments further down
Thjdrsa it will be necessary to build dams on or near lava
fields, for the Thjdrsd lava field runs alongside the river
all the way down. This is an unattractive ground for a dam,

and worse still, soft clay is understood to lie under the lava

rield.

What has been said here about the development of
Thjorsa is an extract from a lecture given by &he author
at a meeting of the Assoclation of Chartered Engineers in
Iceland in 1949,

Since then a geological survey has been made of
the Thjorsa and Tungnha areas.

As a result of this survey it is considered very
doubtful that so large a reservoir can be made by damming at
Vatnadldur, as the surrounding hills will drain all the water.
Judgment on this theory will not be passed here, but on the
other hand it may be pointed ouﬁ that in such an event a per-
fect stofage would have been obtained at Tungna, for it may

be expected that the water would return to the open Tungna at
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the next place of development at Tungnérkrékur. The
Vatnadldur development would in that case have to be drop=
ped, or reduced very considerably, as it is also considered
doubtful that suitable rock is to be found for tunnelling.

This matter will not be discussed further here.

The Development of Hvita.

In April 1949 a survey was made of the development
of Hvitd, based on General Staff maps. Since then, consider-
able land suveys of its development area have been carried
_out, and at the same time better information about the nature
of the rivers flow has been obtained.

Both have resulted in confirmation of the afore-
mentioned survey in that it may be relied upon in its main
Points as to sizes of development.

There is not considered to be reason for explaning
the development arrangements in this report, since surveys are
available and it should therefore be possible to make esti-
mates of the develcpments planned in the report, or cther ar-

rangements which may be considered more suitable.

The Development of rivers Nordlingafljdt, Lambd and Kjarrs.

Water flow and arrangement of development.

It is proposed to dam Nordlingafljot between Kleppir
and Strutur. The catchment area above the dam is 993 mng,
divided as follows: Glacier 23.4%, lava 25,0%, lakes 1,5%
and other kinds of ground 44,5%;

From this division of the catchment area it may be

assumed that the flow of the river is comparatively even, and
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that the minimum flow will hardly be less than 20 mj/seos,
the average flow being understood to be about 50 mB/secs.
It is proposed to utilize storage in lake Stora-Arnarvatn
vand lake Gunnarssonarvdtn. The catchment area of these lakes
is 52 kmg, and of this, lakes constitute 12%. The dralnage
from Lake Arnarvatn may presumably be conducted without too
much cost through Lake Mjoavatn and Lake Thdérhallaldn and
Presumably to Lake Ulfsvatn in the dralnage area of river
Lamba or to Lake Arnarvatn litla in the catchment area of
Nordlingafljot.

It is proposed to dam Kjarré about 1600 m above
the coﬁfluence'of this river and Lamba, and conduct the water
through a tunnel to Lambd. The tunnel will probably be about
1 km long. The rivers Lamba and Skammsd flowing from Lake
Hdlmavatn to be dammed, SO that all their discharge will
flow into Bm:jargil.

The drainage area of Bpjargil will Then be about
195 kmg. Lakes in this area constitute about 10% of the
catchment area, and in addition it contains extensive grass-
land and march. |

Tt is belived that hardly more than 20% of the
discharge needs to be stored in order to make the development
of the average flow possible, and this is understood to be
about 62 m?/secs.

The discharge will be 1953X106m5, and the necessary
storage according to this MOX10613; Lakes in theAarea cover
about 40 kmg, and in addition 1t appears that considerable

storage may be obtained by damming Nordlingafljdét at Alftatjorn.
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The development arrangement will be as follows:
Storage constructions will be erected at Arnarvatn, in Nord-
1ingaflj6t and A1ftatjorn, and elsewhere if need be. Kjarré,
Lamba and Skamma dammed and conducted to Holavatn, and Bs:jar-
gil will be the outlet. Nordlingafljét to be dammed between-
Kleppir and Strutur. The water to be conducted through a
tunnel from the dam under Bmjarglil to an inlet to be con-
structed at Bjarnastadafléi at Kinnargil, and at the same
time an inlet to be constructed in Bsjargil leading to the
tunnel.

This intake tunnel will be about 17 km long, in
addition to a discharge tunnel 1,5 km long. ’

A head of about 240 m will be obtainable here,
and the size of the development could be in the neighbour-

hood of 110 MW.

Cost.
An attempt at estimating the cost of this develop=

ment will not be made here. Probably the cost will be rather

high.

The Development of the rivers Blanda and Vatnsdalsa

Development arrangement.

It is proposed to dam river Blanda below Sandar-
hofdi, about 100 m below the conf'luence of this river and
Sandd. This dam will form the main reservoir for tbe develop-
ment, strecthing up alcng Blanda and Sanda and to the Kolku- 7
131 bay. Another dam is necessary between Kolkuholl and

Kfangafellshali, and another low dam in a glen extending north
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from Kolkufldi bay. At Kolkuholl the water will be con-
ducted to Fellakvisl, which is the easternmost of the three
branch rivers forming Vatnsdalsd. Vatnsdalsa o be dammed

at an altitude of 443 m at Botarfell. This river will then

" flow north across Melbrigdufla, east of Eyjavatnsbunga and
into Lake EyJjavatn. A channel will however be constructed

in Melbrigduflé in a northerly direction, and storage will
then be better utilized. Tungnalszkur, which flows from |
Lake Eyjavatn to river Fridmundara, to be dammed at an
altitude of 443m, and Eyjavatn conducted to the western
Fridmundarvatn, which will be dammed at an altitude of

441 m, presumably with an 800 m long tunnel or channel with
gates. From the western Fridmundarvatn the water will be
conducted through a tunnel about 9.000 m long, into Dalsbunga.
Here a surge towér will be erected.n The power plant will be
constructed uﬁderground, under Dalsbunga. The discharge
tunnel, which will be about 1,5 to 2 km long, will come out
below Forssludalur farm at a height of about 70 m. Here

a head of about 370 m is obtainable on a strech of about

11,5 to 12 km. The average discharge will be about 54 mé/secs

(see later), and the power therefore about 160 MW basic power.

Flow.

The catchment area of Blanda above Sandarhdfdi is
1412 kmg, and of this 16% is glacier and 3,2% lava. It is
believed that the average flow of the river in thié area is
about 42 mj/seos. The catchment area of Vatnsdalsa above
Eyjavatnsbunga is 364 km2, and the average flow is about

9,1 mp/secs according to discharge measurements.
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The catchment area of Fridmundarvatn to Eyjavatn
including Melbrigdufld is about 50 kmg, and the average flow
about 1,7 mB/secs.

A flow duration curve for the river Fremri-Laxa
in Hunavatnssysla covering four years is avallable. Fremri-
Laxs flows in the neighbourhood of Blanda and Vatnsdalsa.

In the three years 1948 - 1949, 1949 - 1950 and 1951 - 1952

a storage of 22 - 30% is sufficient for developing the average
flow, whereas for the foruth year, 1950 - 1951, 38% is needed,
this year being one of the driest during the past three decédes.
Tt is however considered right to base calculations upon this
year, and a storage of l650xlObO.MO > 660x106m3 is there-
fore necessary for developing the average flow of 54,4 mB/secs.

This storage may be obtained by damming Blanda at
a suitable height. Thus a storage of about 600x106m3 is ob-
tainable by damming at an altitude of 480.m, and in the re-
sepvoirs formed in Fridmundarvotn and the strip of grassland

above Eyjavatn over a hundred million m3 are obtainable.

Cost.

It is difficult to make estimates of cost for the
storage constructions at Blanda, as surveys of the area are
not available. On the other hand, fairly accurate estimates
of cost may be made for the other developments, as surveys
are available for these. However, a detailed account will
not be given here, although the opinion may be expressed
that this will probably be an economical development.

A1l the dam and tunnel sites have been inspected,

and they are consldered suitable from a geological viewpoint.




Finally, it should be added that comparatively
little additional surveys would have to be carried out to
make 1t possible to ascertain the total cost of this develop-

ment.

Other developments.

A head of 20 to 30 m is obtainable between Kolku-
£131 and Fellakvis, capable of being developed up to about

7 MW basic power.

The Development of river Skjdlfandafljot.

I. It is proposed to dam the river at Skafhdlar. By
damming at an altitude of 400 m, a fairly large reservoir
will be obtained. The water to be conducted through a
tunnel into Lake Ishdlsvatn. The level of the water to be
raised by a common dam for the rivers Fiska and MJjoadalsd.
Developed thence by tunnel down to Bardardalur with a head

of 140 m, and about 50 MW should be obtalnable here.

IT. At Godafoss a head of 40 m can be obtained. There
is probably no question of any additional storage here. It

should be possible to develop 16 MW.

III. A head of 40 m could probably be obtained at
Ullarfoss. Some additional storage is obtainable at Ljosa=

vatn. This should produce about 17 MW.

These developments are probably reasonably favour-

able.
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River Laxd in Thingeyjarsysla.

The possibility of conducting the rivers Sudura
and Svarta into river Kraka has been thought of. River
Kraka flows into Lake Myvatn. The average flow of these

rivers is understood to be just under 20 m3/secs.

I. HSlkot Development.

About 35 m?/secs may be developed from Lake
Myvatn with a level change of about 1/2 m of the lake.
With the addition of the discharge from Svartd and Sudura,
this will be 55 mBSecs. The head is about 100 m, and the

power will therefore be about 37 MW.

II. Laxa II,the development of which was finished

last autumn, yields 38,5 MW, may be increased by about 5 MW.

i 5 It is presumed that a dam will be built at Bruar

so high up that full storage of the mean discharge of Laxa

is obtained. This may presumably be achieved by damming

at a height of 145 m, and utilize down to 124 m. The upper
water level at the present Laxs II development is 69 m in

the reservoir. An average head of about_65 m is thus obtained.
The average discharge will be about 64 mB/secs, and the power

therefore about 32 MW.

The Development of river Jokulsa a Fjollum.

It is sufficient here to refer to the survey of

%1st March 1954,
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The Development of river Jokulsd & Bru

No discharge measurements are available for this
river.

It 1s proposed to dam the river about 1,5 km
below the farm Brd with a fairly high dam, so that suffi-
cient storage is obtained here, thereupon to conduct the
water through a tunnel right under Fljatsdalsheidi below
the farm HS1l in Fljotsdalur. During this flow the tunnel
will receive water from Lake Gilsarvotn and the rivers
Eyvindara and HSlkna, so that the whole discharge of these
rivers wili be utilized.

The catchment area and discharge are estimated

as follows:

Jékulsa down to Bru 1319 xm° at 60 1/secs/km2 79 mé/secs
Gilsdrvotn 78 km° > /-
4 e ¢ , 2 %
Eyvindara and Holkna 234 km® at 30 1/secs/km 7 -/~
2

Thvers 121 im° at 20 1/secs/km> 2.2 -/-

1752 kin® at 51,5 1/secs/l{m2 90.2 m’/secs.

It is planned to develop the average flow, and
the storage need is considered to be 4O% of this, which
corresponds to 1140 . 106m3.

This storage is obtained by damming at Brd at an
altitude of 426 m above sea level, and the dam will then be
about 60 m. It is visualized that the inlet will be utilized
at an altitude of 380 m. It is conceilvable to reduce the
height of the dam by constructing reservoirs in the rivers

Thvera and Fiskidalsa, but their discharge is however insuf-

ficient except for a small part of the storage.
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Average head should be 426 + 380
2

The basic power obtainable should be 328.000 hp. or about

- 400 = 363 m.

220 MW.

Estimate of cost.

Dam Cemwrs s e B ads aFA ek A Eeu s e s sess s BIO000.000.06 ke,
Tunnel 25 km>, 60 M° W1GE «veveveveeesensnes. 150.000.000.00 "
Machinery and power houses 460.000 at 700/~ .. 322.000.000.00 "

Unforeseen, 60% «.eeeeessecans Ceieccenescceccese 530.000.000.00 "

Total 1.420.000.000.00 kr.

—

or 4330 kr. per hp of basic power.

The Development of river Lagarfljdt.

Is Jokulsd { Fljdtsdal to be dammed about 2 km above
Eyjabakkafoss, and the water conducted into Lake Folavatn,
which has an outflow into river Keldua. River Keldua to be
dammed where this river meets Grjdota, the water to be con-
ducted through a tunnel about 15 km long into Lake Fossar-
vatn, which is on the ddge of Muli. Developed from there
down to Fljotsdalur with a head of about 540 m.

If may be presumed that about 85 MW may be developed
here. It is not possible to say whether this will be an

economical development.

IT. The Development of Lagarfoss

A head of 20 m may probably be developed here,
and about 150 m secs, thereof 90 mB/secs from Jokulsd a
Bru.

This will be an economical development.




