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TNTRODUCTTON

An investigation of Len rivers in rcerand was performed
between August 23 and september 1 4, 1 9Bg to determine
habitat enhancements for juvenire and adult Atlantic
sarmon (salmo salar). Habitat enhancements include
juvenire rearing areas, adult pools and spawning areas,
flow diversity, current shelter, and fishpasses.

The rivers were serected by veithimarastofnun, the
rcel-and rnstitute of Freshwater Fisheries. serections
are based on a need for increased stocks and improved
catch areas.

Habitat structure recommendations are made at sites
specificalry desired by river owners or fisheries
managers. where structures could be buitt within
a given reach of river, it is indicated in the text.

channel- profile surveys were taken when time and frow
conditions permitted to determine optimum structure
locations.

Hydrologic data is provided where it is avail-able
and structure designs are based on these flow conditions.
Additionally, site observations and personar accounts
regarding floods have been used for deveroping structure
specificatlons.
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LETRVOGSA

Three sites on the lower reach of the river Leirvogsa
were examined on Augrust 26, 1 9gg for potential adult sarmon
habitat improvement. See figure 1.

The observed sites are of two types: 1 ) one bank
of bedrock and the other of unconsoridated gravel
and cobbles, and 2) both banks of unconsolidated gravel
and cobbles.

Precast concrete wei-rs are recommended to develop
scour pools and provide flow diversity for adurt salmon.
Two-piece removabre weirs are recommended for use
and are to be removed prior to the anticipated flood
season. This recommendation is based on the readily
moveable substrate, large guantity of graver bedload,
and high flood flows.

Figure 2 iLlustrates the weir placement.
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SVARTA

The reach of the ri-ver svarta surrounding the tributary
Fossar was observed on August 27 , 1 988 for siting
of juvenile salmon habitat improvemnts. Salmon up to
four years old are considered juvenj.Ies in this case.

rn the observed reach, svarta is bordered by a graver and
cobble dike on one bank and a high bank on the other.
The high bank is either solid rock or unconsolidated
cobbles, and gravel. The dike has been constructed
to protect roads and a sheep fold which rie within the
limits of a two-year flood.

Svarta is apparently reacting to recent diking and
channelization as evj-denced by increased frow velocities,
substrate transport and bank erosion. A combination
of these factors has limited the available juvenile
salmon habitat. Figure 4 illustrates the principles
described above and shows how dikes can be set back
from the river banks to al_low flood ftows to pass.

Habitat enhancement in svarta requires the stabirization
of the river through dissipation of stream energy
by using stepped weirs and elevation contrors embedded
in the substrate. See flgure 5. Weir spacing and
weir heights are determined by a channel survey and
flow analysis.
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VATNSDALSA

The river Vatnsdalsa was visited on August 27 , 1 988
to determine habitat improvements for adult salmon.
The reach of Vatnsdalsa from the lake Flodid upstream
is considered.

currently, adul-t sarmon tend to pause in their migration
before entering the downstream end of the lake.
Upstream migration could be stimulated by regulating
the frow from Frodid with a gated weir as ill-ustrated
in figure 7.

The water level in Flodid would be raised 30 centimeters
(a prelimlnary estimate) which would create a reserve
impoundment of approximately 848r000 cubic meters.
By gating this impounded water, the flow would be
increased to stimulate upstream migration.

Sites upriver from Flodid were investigated for adult
habitat enhancement. See figure 6.

Pools and rock cover can be made by constricting the
channel with spur dikes as shown in figures 8 and 9.
Boulders, one to Lwo cubic rneters each, provide cover
and flow diversion when placed downstream of the spur
dikes. Between Storholmahylur and Bredrahylur and
at Kornsaros are sites where these structures are
recommended.

Increased pool depths and bank stabilization are
desired in the two reaches: 1 ) between Kvorn and
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Kria, and 2') between Arnarnofshylur and Lekjarhylur.
This can be accomplished by lining portions of the
river banks with boulders (0.7 1.5 cubic meters
each) as indicated in figure 8. Specific location
of this type of structure is recommended following
a site survey and structure design.

An adult salmon pool in the Grimshylur area could
be built using the existing road bridge piers. See

figure 9.
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HITARA

The river Hitara was investigated on August 28 and
29, 1988 for juvenile salmon habitat enhancement
and for the development of adult salmon pools.

Hitara can be divlded into four areas defined by
changes in the channel gradient and general site
condj-tions, as shown in f igure 1 0.

The farthest downstreamreach extends from tidal influence
to Oddafljot, approximately 1.5 km downriver from
Bruarfoss. The channel is broad and relatively flat
(approximately 0.'18 slope) with few scattered boulders
which provide the only cover for juvenile salmon.
Because of the flat gradient, this area is where much

of the sediment is deposited in the river. AIso,
during large discharges and ice flows, the current
readj-Iy movesmost rocks and small boulders downriver.

From Oddafljot to Bruarfoss the gradient increases
to approximately O.2Z slope. Some boulders are present
and the substrate is less covered with sediment than
downriver.

Above Bruarfoss to approximately 1.5 km downriver
from Kattarfoss the gradient is approximately 0.38
slope. Many rocks and boulders are present in the
channel and pool and riffle areas are well developed.

Upstream to Kattarfoss the gradient increases to
approximately 0.4t slope. Many rocks and boulders

-6-



are present in the channel except along a diked portion
of the river. The channel consists of cascading flow
over rocks, with Pools throughout.

Habitat enhancement for juvenile salmon consists of
providing adeguate cover where sufficient flow is
present (greater than 0.3 meters/second). The

portion of Hitara downstream from Bruarfoss is of
particular interest. Presently there are few juvenile
sal-mon in this area except for the tributary stream

Fiskilakur.

Conditions in Fiskilekur provide a great potential
for salmon rearing and could be improved by adding

additional rocks and small boulders to the channel.
A stream crossing which would protect the channel

at the farm access is recommended.

Within the main river channel of Hitara, sufficient
flow is present for juveniles, although the substrate
is uniform and embedded in sediment. Cover could be

provided by adding rocks and boulders to the river
from the surrounding hillsides. Boulder groupings

are more stable than individual rocks. see figure 11.

There is a structure at Kotdalsfljot which can be

strengthened as shown in figure 12.

At Hraunsnef, boulders have been placed in the channel

which provide juvenile and adult cover. The rocks

were placed three to five years ago and have been

stable, although maintenance is desireable- Addinq

-7-



boulders to form groups of three to five boulders
with smaller rocks surrounding provides good habitat
for juvenile salmon rearing.

Downstream from Kattarfoss, frow conditions are ideal
for mid-channer boul-ders to provide cover for adurts
and juveniles. The bourders present along the banks
could be used.

cross-channel- weirs may be placed within the reach
upstream of Bruarfoss where the banks are stable as
shown in figure 13.

-8-



Figure 1 0.

.+poRQA(-Ft€5

REYKTAV {ii

TI{E &IVER. H ITARA

IN /qYRASYSLA ,

ICTLAND

VICINITY MAP
J#l1Hh
6aerrr ia.c'vt

1
N

I{RAUNfNEF x
?, km

fCaUg lCrn: tOoofi^

tseJne r<*s --J
ODr:A FLJ OT ?

TTVE IFIFLTJENC€ €,NO5

3

- O.3 L Suoee

WEI.C D€ VEI-AP€D
fuors .

^luv Slvtp.t-t-

fuJr-D&s PRgiSa.Jr:
o

s KIPF{YLT'R. 4RUxuAv4fN

- O,27
fL$r G R.ad €Nr- Suoea

( ^' 0. I ?, St-o Pt)
APd oF ,?to{T
t€Drn€Nf DePoCrTton|

(A 19Eg s.t{enger
r*rrcre, !s_<;/6r ll- irlr 6L.3 315 80t85 gtqn



tsOULDT.R PLACTI{E, NT roR
JUVIN ILE. SALI{ON HABITAT

TLAce Wv>pffiE tN
l\op€g-N€ c;J€.:(eNf
wr+g"a THEY Wtt_.t_ Nor
M}VE A!.JI2 WttJ- 6€
SZptmENT - FgA6 _

@

ru

Figure 1 1

L
{TE e? CazAPreNTS 4
5\^t tff Ca??+lTS PIAY-€
uNsrABuE l_ocAn oN_s

Tuqcg G?or.,rPr xJ q5 oF
?ocp5 K T*€ a)TStD€
aF p€r{pS tN ft+ f,, R.rV ETL

C, .)J
ai !'

*J

J

I

'--5
_!-v

--)

(i

!5

K\VER W ID€NS,
THE C-VqRA{T
9ec?r=49€s AND rFlE
StrSPEI*JD@ SArM€]ilT
W?oSrT9.

ra
o

9oow&-
6?pve r N6 (

-:: -. A€:€ tvloz€

fug1a Tl**nr
LoN€ 6or;uD€tJ

CuRf.Arrr

'4c<r

1;P,xrfJ
t l.J 1?E

lU aHe WDe , FL\T ?oaTto,us t F Tl.{g Krvge
?t-qC,€ ?.ecYs u)Arie.e TH€Ag rJ A \t tst gL{ C-vZZep..

TIVS| fZocrs \^lltr N€ao fo gg Mov€p ARo..rxr> TD
REL^se Tf{g SepruENT- ralt{rc F, Acc,s,..tvt-AtES -q{(E eACrl Sfl@rNcrTtr'\€ O? AS rge=D€E>. Oe -

Mog<, &ouupgRS AS
A3€ 5e Dt ry.rrur€p

ffie EAfzLtt€tL 6cuLp&S

6F._l ERA;LY rwlteRs THs

ag 1988 s.wenger



Figure 1 2.
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LANGA

The river Langa was visited on August 2g through 31,
1 988, to examine existing habitat structures and recommend
additional habitat structure placement.

The river reach from the sea to Bugurinn was investigated
for adult salmon pool enhancement and in-channel
cover. The in-stream structures between Bugurinn and
Fljotandi (gravel and rock spur dikes) were examined
and noted for maintenance or improvement. Between
fishing spot number 3 and the rock weir at site C,
adult pools and channer modifications were examined.

Arthough Langa has been modified with adurt sarmon
structures, the principal interest is to develop
more adult pools and holdlnq areas in the form of
mid-channel cover.

A channer profile and cross section survey was performed
between the highway 54 bridge and Bugurinn to determine
optimum structure locatj-ons. pool enhancement and
frow diverslon are desired in this reach. see figure 1 5

spur dikes made of bourders are recommended to direct
flow and shape the channel at Kvornr €rs shown in figure
16- The spur dikes are located so that bank erosion
will be minimar and so that the upstream water depth
will be lncreased no more than 30 cm during mean flow.

At Fljotandi and Pjotandi, spur dikes provide sherter
and flow diversity. Downstream of the spur dikes,

-9-



boulders have been placed in the scour pools, which has

resulted in productive fishing spots.

A spur dike aL Eyarsund has developed a scour pool,
although adult salmon have not been observed there.
Placement of two or three boulders (.7 1 .5 meters
diameter each) in the scour pool is recommended.

A pool can be developed upstream of Kattarfoss by
concentrating the flow with a spur dike upstream of
the location for the desired pool. Figure 8 shows

a typical spur dike.

The diked portion of Langa ( starting near fishing spot
3 ) is confined to a mean-flow channel which has

contributed to bank erosion and subseguent pool filling
along the undiked bank. Flood control dikes can

be set back from the active river channel to allow
flood flows to pass without excessive erosion. Figure
4 illustrates this configuration.

Boulder weirs have been built from fishing spot 11

upstream to fishing spot C. The weirs have formed
productive fishing locations and a variety of
habitat condi-tions. Annual maintenance could be

l-essened and the pool and flow quality enhanced

by adding sacked concrete to mortar the boulders
together as shown in figure 17.

Figure 1 I illustrates the dynamics of flow variation and

its effects on the channel shape. In summary, it
may be best to allow for natural variations in the
river structure in some cases.

-10-



Figure 1 4.
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Figure 1 5.
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HAFNARA

The lower reach of Hafnara was investigated on
September 1 , 1 988 to determine a layout for salmon
producing facilities.

Channel elevations were measured from the abandon€d-
dam site to the sea. See figure 19. Structure
recommendations are shown in this figure also.

Figure 20 is a plot of pipe diameter vs. discharge
for sizing the freshwater inlet pipe to the smolt
Iagoon. Computations are based on the continuity
equation employing a Moody di-agram. Concrete pipe
is made with varying degrees of roughness and a
medj-an roughness is assumed. For coarsely finished
pipe, use a larger diameter than indi-cated by the
graph; 10-20E greater.
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HVALSA

The river Hvalsa was visited on september 3 and 4 | 1 9BB

to determine suitabre modifications to enhance adul_t
sarmon habitat. Lack of channer depth during row frow
and gravel instability are the principal areas of
concern.

Hvalsa is a direct runoff river, subject to seasonal
floods. A large volume of coarse bedload is carried
during fl-oods, whlch leaves many areas scoured to
bedrock. During low flows, the river is so shallow
as to be nearly discontinuous, thus stranding upstream
migrating salmon in pools.

Gradient changes in Hvalsa are shown in the channel
profile of figure 22. Downstream from the highway
68 bridge, the channel is relatively flat with a

coarse gravel and rock substrate. Upstream from the
bridge, the channel is lined by a bedrock canyon.
Gravel and rocks are transported continuously so that
few stable gravel areas exist. The fallsrFossinn are
impassable to salmon and no natural salmon producti-on
occurs beyon this point. See mapr figure 21.

Habitat enhancements on Hvalsa are desired to develop
a stable channel through which salmon can migrate
during low flows. Channel-forming can be accomplished
using spur dikes and cross-channel weirs.

Channel structures for the farthest downstream reach
of Hvalsa are shown in figure 23. The three spur
dikes and bank reinforcing will define a channel

-1 2-



during high flows which will be sustained during low
flows. The spur dikes may be built out of boulders
( 1 meter diameter each), concreter or a combination
of both. Structural strength to withstand flood
flows must be accomplished, for this is when the
channel forming occurs.

Cross-channel weirs may be constructed upstream
to trap gravel and concentrate flow. Figures 2t 13,
and 24 show possible weir types. Concrete weirs are
recommended because they are most stable on the
bedrock substrate. Rock structures are generally too
difficult to anchor so that they will withstand
flood flows.

Figure 22 contains a table of maximum weir heights
for given reaches along the upstream portion of Hvalsa.
These heights are calculated so that the overall
channel slope is maintained at 0.004. This insures
sufficient flow vel-ocities for optimum salmon
habitat. Individual weir heights should be kept
below 0.8 meters to maintain a passable channel and

ease constuction.

Concrete may be made more natural appearing by

using techniques illustrated in figure 24. Variations
on these methods are possible, although any surface
alteration should not reduce the concrete overlying
the steel reinforcing to less than the design
specification (approx 25 cm). Likewise, specified
weir thickness should be maintained.

-13-
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GRIMSA

The river Grimsa was visited on September 7, 1 988

to review existing channel structures and recommend

J-mprovements. Both adult and juvenile salmon habitat
enhancements are desired.

The reach of Grimsa between Homavath (spot 7l and
Husbreitha (spot 161 was examined to review
existing channel modifications which consist of
excavated and plowed cobble and gravel dikes. The

dikes contain Grimsa to a defined channel and attempt
to promote scour pools for adult salmon. Generally,
the cobble dikes seem to be located stragically,
although they are not durable enough to resist
seasonal flooding. These flood flows, when

interacting with a permenent dike, could create the
desired scour pools and flow patterns. Dikes can
be made more durable by placing boulders on the upriver
faces or by constructing gabion basket structures.
See figure 26. Gabions could take advantage of the
large quantities of smaller rocks available in the
channel, although the construction technique is
labor- intens ive .

Along Thingnesstrengir, holdj-ng places for adult
salmon were requested. These may be provided by
placing boulders (1-1.5 meters diameter each) in
the main channel flow. Angular rocks tend to be more

stable than rounded rocks.

-1 4-



Hellufljot (spot 31) htas examined for adult holding
locations within the channel. The current along this
750 meter reach is approximately 0.3 m/s at mid-
channel. Narrowing the channel by placing a spur
dike on the east bank, and placing boulders along
the resulting scour pool is recommended. See

figure 27.

Ferjupollur (spot 36) is a site of a gravel and rock
berm opposite a rock weir which has created a scour
pool. This has been a successful structure and

similar structures are desired 80 meters downstream.
A construction technique using precast concrete
sections is shown in figure 28. Similar structures
are recommended at Strengur (spot 39) and at Tangi
( spot 47) .

At many locatj-ons the banks are overhanging and

collapsing into the river. Fencing the top of the banks

is a method to stabilize the vegetation and retain
the bank.

Stekkjarstrengur (spot 33) consists of boulders
placed from the north bank, which can be fortified
with additional rocks as shown in figure 28.

-15-
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LAXA

The river Laxa in Athaldalur was examined on
September 9, 1 988 for enhancement of adult and
juvenile salmon habitat. Existing structures
were examined for durability and effectj_veness.

SLarting at the downriver lake, Myravatn, adult
habitat structures to encourage fish congregation
in specific areas are desired. presently, salmon
are caught at Mjosund and Hraunholn at the most
downriver portion of the lake. Additional catch
sites are desired within 30 meters of the shore along
Myravatn.

The current within 1 0 meters of the bank is estimated
at 0.3-0.5 m/s at a site 200 meters upstream of
Mjosund. See ildpr figure 29. At other locations
in the Iake, shoreline velocities range from 0.3-
0 .7 m/s.

Given the observed velocities in the laker (relatively
swift for a laker ds such) boulder placements in
water depths greater than 2 meters are recommended
to encourage salmon groupings. Figure 30 irlustrates
a typical boulder stack, as weII as a vane device
which has been used in lakes and saltwater for
attracting fish

At Eskey (see figure 291 the channel v/as examined
for juvenile habitat enhancement. Boulders and

-16-



rocks (0.3-0.7 meter diameter each) can be placed
within the shallow regions to create cover and

feeding areas. Since thereis a large volume of
bedload sediment in Laxa, stones placed in the
river should be maintained as needed to compensate

for sedimentatlon into the substrate. Addition
of rocks periodically or agitation of sedimented
stones are possible methods.

At Straurnall, the channel is approxi-mately 35 meters
wide with a shoreline current of 0.5 m/s. A

mid-channel pool and adult holding area can be made

here by constructing a spur dike and downstream
boulder groupings. Figures B, 12, and 27 show

example structures.

Throughout Laxa, adult catch areas are desired and

can be most easily made with mid-channel boulders.
The local roek is hraun which is a relatively
lightweight lava (specific gravity approximately
1.7) which is unstable in the river channel, regardless
of boulder size. Since maintenance of the natural
river appearance may be essential, hraun may be an

exclusive constructlon rock. Anchoring methods for
using hraun are illustrated in figure 30 employing
concrete and screw type anchors.

Newly constructed weirs and boulder placements at
Holmavist, Starholmi, and downstream of Fornafluth
were examined for effectiveness and stability.
Annual monitorinq is recommended for future construction
guidelines.
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GLERA

The river Glera was visited on September 2, 1988 to
survey the waterfall site upriver from the highway
60 bridge for a fishpass. See figure 31 for a map.

Fishpass designs and site topography are pending
and are available from the author.

The reach of Glera downriver from the highway 60

bridge was examined for possible structures to
mai-ntain a defined channel during low flows. The

channel consi-sts of unconsolidated cobbles and
gravel which are typically unstable building
inaterials. Concrete spur dikes or weirs as shown
in figures 2, gt and 13 may be used in this reach.
A gabion weir may also be applicable here as shown

in figure 26. Further site measurements are
necessary for specific recommendations.
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