( URKUSTOFNUN =
; Raforkudeild R T
~ Seepage at os .and

i

3y

© Hrefna Kristmannsdéttir-
" Reykjavik nov.'72" "



Seepage at POrisds and
_ Kaldakvisl dams
14,11.72 HT/8g

This report is intended to describe the conditions at
Périsdés and Xaldakvisl dams before, during and after
their construction. . In figure 1 is a map showing roughly
the geological circumstances at.the two damsites . .

Two noberg formations, both pormeable constitute the

: oldest rock unit. In a depression between the moberg

% formations is a pile of andesitic lava flows, on the {w
whole rathar imparmeable in vortical direction, but
can be a good aquifer along contacts. Both those units
are covered with moraine and tillite, both generally
poor aquifers. At a few places gravel deposits are found
on top of the moraine by nature a fairly good aquifer.
Yet the main ground water aquifer is the poatglacial

lava flow at POrisds wherefrom numberous -karge springs
were issuing both upstream and dowsntream of the dam
prior to tts construction and at the lava front at Kalda-
kvisl. The main concern of the foundation treatment at
PArisds dam was the cut off through thia 1ava flow. which
was done by a slurry trench. ‘ o oo
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Small springa also is:ued from the other units some of
which can be seen on the topographical map. The found-
ation treament in these units was limited to some.. .
grouting at Kaldakvisl dam, but otherwise ralied on the
impervious. blanket of the moraine cover.

kDuring oonstructlon. the influence of tha foundatzon
treatment was firet observed when the slurry trench was
approching completion as then zroundwatcr in the lava
flow lowered substantially and many of the springs
disappeazed or . decreaaed.ﬁ,.. . -
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On August 1llth the PSrisds dam was chosed and the lake
level began to rise behind that dam. On August 15th
Kaldakvisl dam was closed and a lake started to form
upstream of that.dam.  Immediately,-the trend in ground-
water and springs was reversed and gradually old springs
were reactivated and new ones formed. On Exhibit 2
ag:ogh 3“d28£%2§°%”°““'r-"°'t of these areas had gprings,
ut the level of the aprings-is mugh *higher now and the
discharge also much greater. Yet the spring horizon at
Kaldakvisl is still much smaller than before.

Nothing is more logical than sumpening of ground down-
stream of a dam, but the water in these springs was not
clear pogeibly indicating piping. XE¥¥EX Piping could
have especially serious consequences at the PSrisds

dam where the cut off slurry trench is in some parts of
the foundation not going through the gravelly deposits on
top of the moraine. Just downstream of these are the
largest springs. . . .

In order to investigate this a sampling program has been
undertaken and samples have been collected in Sauda-
fellsvatn and Périsvatn at the dams and in several of
the springs. The sampling places are shown on Exh. 2,
and each is marked with the number of the first sample
taken there. Up to 3 sapples has now been taken at
many of the places. The purpose of the sampling was

to measure the amount of golids by using photcadsorbsions.
Keys for photo adsorption versus sediment locad has been
worked out for some locatities at Biurfell power plant
and one of that keys are used in this connection.

The absolute figure does in fact not matter very much,
but rather kke change from one time to another. The
stded sediment load is not far from being correct.
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The samples are not always taken by the same person so there
nag be some inconsistency in sampling places from one

date to another. . In parenthesia for luth of September, is
the sediment content as measured in conventional manner.

'Thdse figuvcs'iﬁdw that the sediment load in the springs

at béirisds ‘is much lesser than in the lake. It does not
indicate piping although complete filtration does not

. ‘take place,: The change with time is not great enough to

support any statement on tightening effect of the sediments
nor does it support a reversed. statement, .We have. to

-wait and gee .what happens in the future, .. .. .. .. ..

L)

The concentration difference in iédinentaload in the springs
et bSrisés can also be due to mixture of clear groundwater
in the lava with water from Kaldakvisl. The Kaldakvisl
water has higheg density than the ground‘water, at least

at gimilar temperature, but this may be reversed when the

Kaldakvfsl water ‘goes down to zero temperature and vory
low aediment concentration, whilc ‘the groundwatcr may
have temperature near u C. This makcs interpretation more
difficult and the need to wait and’ sce and to go on with

the ;nvestigation still ‘more urgent.
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At Xaldakvisl dam the sediment content in the springs is

depending on the'length of the leakage path. ' The leakage

“i{s along contacts ‘in the andesite and through fractures

in it, Danger of piping, which could threaten the

stability ofﬁthé'dam, is not foreseen. ‘The shortest

leakage path iékin”the‘diveraion‘cannlland the concentration
of sediments there is the same as in the lake above.

All other springs have much lower concentration than in

the lake and filtering is therefore very likely taking
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place, yet there is not clear indication of tightening.
Piping in fractures in the diversion canal wall can not. .,
be found by measuring sedimentconcentration as it has

the same as the lake, but has to be found through dis—
charge measurenments.

For furthcr 1nvestigation at the borisoa dan samplel o
were taken tor _petrographical analysis of mainly the . . .
clay fractions. These samples were water sample at

b-1 borisvatn, water sample from PL-1 the largest. lpring.
moraine sample from borison dam and tillite sample from
bérisds dam-ite.: The perrographical analysis were per-

formed by Hrafna Kristmannsdottir geologist.

The result of th. X~Ray diffraction analysis is as fi&lows.
descriptions by Hrafna Kristmannsdottir

IR AN S A

Sample b-i from borisvatn. S '?f ‘_4,_, ,Lw T

" *‘V',‘»‘?A\a

70-80& of the total content of solid in the sample was of
the clay fraction. . X-ray diffraction examination of that -
fraction showed, that the crystalline matter in the sample-
was mostly clay-minerals, but it also contained traces of
feldspar and an undentified mineral (could be zeolite).
The clay minerzl is a mixed-layer mineral of chlorite and
monmorillonite with dominating chloritic structure laycrs
(chlorite 7-8. 5 3 mont. 1,5-3).

-

Sample DL—lf seepage from bérisés dam. Ce
In this sample the clay fraction was about 40%. By x-ray

diffractinn analyais only chlorite was found in small
quantitics."" ‘ ’ -

RS

Smpple b-lOl, moraine from Porisds. Lo
Three grain size fractions were analysed, 1) 53-2 u.

2) 2y -0.2y 3) < 0,24, . L
In the smallest grain fraction size the only crystlllino
material is a clay mineral, which could not be identified for
sure, but is probably of the monmorillonite group. In

-



The main clay fraction 2) are clay minerals, both
montmorillonite and chlorite. 1In this fraction plagioclase
and calcite were also identified.

Sample P-102 is tillite from DArisds.

Clay minerals in material scratched from jointing faces were
identified as a member of the montmorillonite group. The
rest of the sample was crushed in rather coarse chips and

then mechanically vibrated in a glass bottle containing
destillated water, The grain sizes < 53 y were then separated
in the same manner as sample P-101 and each grain size

group analysed separately.

In the clayfraction < 0.2 y there were no clay minerals
identified. In the grain sizes 2 y - 0.2 u are poorly cryst-
alline clay minerals. They could not be identified for sure,
but seem to be of the montmorillenite group. In this grain
size is also plagioclase, calcite and traces of a zeolite
mineral (prolkably chabazite), but lines are too few and

weak for definite identification). In the coarsegt graction
gize is the same clay mineral as described above, but (the
clay is) not as abundant. Plagioclase is here the main
mineral and calcite is also found.

Summing up the findings of the maAneralogical analysis, it
indicates that substantial filtering takes place when

the leakage water pemetrates the foundation of the dam.
The montmorillonite is filtered out and even some of the
chlorite,

The clay minerals in the moraine and tillite show poorly
formed structures although they could be classified to
the same groups as in the leakage water., Other minerals
in the clay fractions are much more feldspar and even
alteration minerals such as calcite and zeolites, which
are not in the leakage water. Therefore, we cannot from
these data find any indication of piping although the
contrary is not absolutely proved.



Under the present circumstances the only thing to do

is to wait and see and go on with the investigation
program during at least the next year.

Reykjavik 8, név. 1872

~ Haukur Témasson
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