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ABSTRACT

The Stor-Glomfjord-Utbyggingen hydroproject is placed between Bod and Moi Rana localities, just into the
artic circle. That project is planned for the drainage regulation of Svartlsen ice cap, one of the greatest Scandlna—
vian peninsula ice cap glaciers. . : :

The hydroproject consists of bu11d1ng four different dams. Storglomeord the blggest one, has a reservoir ca-
pacity of 3.370 cubic hectometers and an expected electrical production of 600 MW, and will be build i m ‘an area
of well developed karst features.

The dam site areas of Storglomvatn are geologically investigated to detect karst development i in the present
marble. At Dam site 3 a big cave, the Walbo Cave, was discovered in the dam axis. Smaller conduits and other
karstic features are also found at both Dam sites. The karst found, however, is classified as shallow karst. The
main drainage direction is N90°-N115° with a 50% probability, approximatively. The conditions of both studied
dams are qualitatively identical as, in both cases, leakages can be corrented made because of economical and ope-
rativity considerations of chemical analysis made in a 45 points control network.
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RESUMEN

El proyecto hidroeléctrico Stor-Glomfjord-Utbyggingen, emplazado entre las localidades de Bod y Moi Rana,
justo dentro del circulo polar artico, esta previsto para regular el drenaje del casquete glaciar Svartisen, uno de
los mayores de Escandinavia. o

Consta de cuatro presas, la mas grande de las cuales, Storglomfjord, con una capacidad de embalse de 3.370
hectometros cubicos y una produccién de energia prevista de 600 MW, debera realizarse en undrea con desarrollo
kadrstico.

Las zonas de emplazamientos de presas de Storglomvantn han sido analizadas geoldgicamente para detectar
el desarrollo del karst en el marmol presente. En el emplazamiento de la Presa 3, una gran gruta, Walbo Cave,
ha sido descubierta en el eje de la presa. Conductos mds pequefios y otros rasgos karsticos han sido tambin encon- -
trados en los dos emplazamientos de las presas. El karst encontrado, sin embargo, estd clasificado como karst poco
profundo. La principal direccion del drenaje es N90°- N105°, con una probabilidad del orden del 50%. Las condi-
ciones de ambas cerradas estudiadas son cualitativamente idénticas pudlendo, en;ambos cases; corregir las-fugas:..
mediante las operaciones especiales de impermeabilizacién. La seleccion del sitio-3 viene dado por consideraciones -
econémicas y de operatividad del embalse. Se completa el trabajo con una relacion de andlisis hidroquimicos efec-
tuados en una red de control de 45 puntos.

Palabras clave: Karst, drenaje subterrdneo, fugas, seleccién de emplazamientos de presas, hidroquimica.
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1. INTRODUCTION

The investigated area is located at the coastal part
of the glacier Svartisen, at the north side of the artic
circle (figure 1). This is one of the biggest glaciers in
Norway with appx. 300 km? ice cap. The depression
forming the lake Storglomvatn will be the largest hydro-
power reservoir in Norway with 3.370 mill.m3. Accor-
ding to the plans of 1987, regulation heights between
460 m and 585 m will be given by two dams (Loset and
Lien, 1986):

— Ist. Holmvatn dam at the river Holmdalselva.
— 2nd. Storglomvatn dam with two alternatives at
the river Fykanaga.

The Holmvatn dam will be placed on rocks as gra-
nitoids, micaschist and gneiss. The lithology of Stor-
glomvatn dam consist of micaschists and gneisses at the
south side, and the same rocks with marble interlaye-
rings at the north side of both alternatives, Dam site
1 in the upper part of the river and Dam site 3, 2km
down the river (Loset and Kjaernsli, 1987a).

Karstification takes place in the marble rocks, and
when endogenic flow and caves exist, there is a risk of
leakage through the marbles from the reservoir during
and after the dam operations (Loset and Kjaernsli,
1987b; Lund, 1986 and 1987, Eraso and Lund, 1988).

2. METHODOLOGY

The karst investigation is developed in three
directions:
— Ist: Exploring the caves and endogenic flow that
exist in the area (Hansen, 1962).
— 2nd: Applying the Prediction Method of the main
directions of drainage in karst (Eraso, 1983, 1986¢
and 1987).
— 3rd: Water sampling at the inlets (ponors) and
springs of the Storglomvatn area (Lund, in prep.).

2.1, The exploration work

The exploration work is made by several round
trips into an area of 22 km?, visiting caves, measuring
the direcctions of galleries and flow channels and tra-
cing the endogenic flow at the ponors with Rhodamin
solution to determine their connection with existing
springs. ‘Special attention is given to the north side of
both dam alternatives of the Storglomvatn dam.

2.2. Prediction of the endogenic drainage
Prediction of the endogenic drainage is made using
the Prediction Method. The method is based on two

hypotheses, the first one is qualitative and the second
is quantitative.
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Fig. 1.-Location plan.
Fig. 1.-Plano de localizacion.

— The first hypothesis gives a predetermined,
three dimensional net of drainage into the karst regions,
preprinted or imposed by tectonic conditions suffered
by the rock massif. Hence, it determines the under-
ground drainage net, according to its geological history.

— The second gives the most probable drainage
directions, organized inside plans which have the main
stress ol, and intermediate stress 02, of each one of the
ellipsoid given by every tectonical phase. In consequen-
ce, they are perpendicular to the minor stress o3, of each
ellipsoid, respectively.

In fact, field work investigations were limited to
the application of structural geological technique, sear-
ching for tectoglyphs in the field areas and reading their
parameters at locations wherw they were measurable.

Tectoglyphs are: Stylolite plans, mineral veins and
fault plans. Parameters are principally strike, dip and
sense of dip. By applying the stereographic projections
in WULFF’s or SCHIMIDTs net, the ellipsoid of prin-
cipall stresses will be resolved for each case. To make
the field data processing easier, the method is available
with three computer programmes: GEORED, GEO-
DRE and GEOPOL.

Finally, this method gives the cuantitative estima-
tion of the directional aspect of anisotropy in the rock
massif, and hence its underground drainage in karstic
processes.

2.3. Hydrochemical investigations

The hydrochemical investigation was carried out
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NO STRIKE DIP SENSE MINERAL

1 10 80 110 Calcite 23 165 80 90 v
2 12 77 110 " ' 24 175. 50 gg -
3 5 71 276 " 25 - 20 85 286 "
4 6 70 274 " 26 95 81 s Quartz
5 250 80 330 - 27 93 79 4
6 272 89 355 Quartz 28 96 76 359 .
7 279 86 5 " 29 275 80 5 "
8 282 83 10 " 30 278 78 7 "
9 106 88 15 Calcite 31 2713 - 81 4 "
10 109 86 16 “ 32 185 75 95 Calcite
11 110 86 15 . 33 182 76 94 o
12 100 80 5 " 34 165 88 251 Quarz
13 98 82 3 Quartz 35 90 10 180 Calcite
14 95 79 1 . 36 86 12 179 "
15 85 85 185 Calcite 37 87 9 179 "
16 190 80 270 e 38 271 50 175 Quartz
17 186 80 272 " 39 273 50 178 .
18 77 67 165 Quartz 40 274 50 176 .
19 185 80 270 Calcite 41 90 86 . 180 "
20 183 79 269 " 42 95 82 182 "
21 350 89 79 " 43 92 85 180 "
22 170 88 265 " 4 350 ‘73 75  Calcite

Table 1.-Station of tectoglyphs.
Tabla 1.-Estaciones de tectoglifos.

[EXPLORATIONS ] PREDICTIONS
CAVES MAPPED IN THE AREA AND ENDOGENIC FLOW MEASUREMENTS igéié%ﬁp"ﬁs
CEFT SIDE[RIGHT SIDE
© | WTERVAL | GRoTreNGROTTen|GR0TTen ror o GharTen shorTen 51 iy [ s | % | | e |
1 | NO*-N15° 50 30 83 116 60 L - 15 398 | 23'93 10 {2272
2 | N15°-N30° - - - - - - - - - |- 1| 27
3 | N30°-N45* 20 - - -~ - - | - - 20 | 120 - | -
L | NL5*-N60® - - - - - - - - - | - - | -
|5 | N60*-NT5° - - - - - - - - - | = 1| 27
6 | N75°-N90* - - - 28 - - - ~ 28 | 168 2 | uss
7 | N9O*-N105° 92 15 157 209 18 188 150 — | 829 |uoss| | 21 |4773
8 | N105°-N120° - ~ 20 15 - 50 - 170 255 | 15'33 3 6'82
9 | N120°-N3S*|| - - - - 7 38 - 45 90 | s41| | — | —
10 | N135°-N150°* ||  — - - |- - - - - i Bt B R M
1| N1So-Ntgs* || — - - - 43 - - = 43 | 259 2 | wss
12 | N165°-N180°* || — - |- - - - - - - | - Lol o909
L 162 | 45 260 | -368 128 320 150 230 | 1663 Ll
% 976 | 270 | 15%3 | 223 | 770 | 19 | 902 13'83 99'99 100

Table 2.-Data of explorations and stations of tectoglyphs. _
Tabla 2.- Datos de las exploraciones y de las estaciones de tectoglifos.
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STORGLOMFJORD-UTBYGGINGEN DAMS AREA

“POLIMODAL OF RESULTS IN KARSTIC FIELD EXPLORATIONS"
(TOTAL LENGT,CAVES AND ENDORREIC FLOWS = 1663 mfs.)
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Fig. 2.-The result of explorations.
Fig. 2.-Resultados de las exploraciones.

STORGLOMFJORD-UTBYGGINGEN DAMS AREA

KOLMOGOROV'S TEST BETWEEN BOTH KARSTIC POLIMODALS:

1.- PREDICTION GIVES BY ERASO’'S METHOD

2.- RESULTS OF THE FIELD EXPLORATIONS (CAVES AND ENDORREIC FLOWS).

INTERVALS @ 112 [3 L |5 6 7 18

9

10

1

12

PREDICTED VALUES 4 |22'72| 2'27| — — | 227 | &'55|47'73| 6'82
1 COMMUL. VALUES Y1 [22'72|24'99(24'99|24'99(27°26131'81 |79'54 (8636

—

86'36

86'36

4'55
90'91

909
100

2 EXPLORED VALUES %% |23'93| — | 120} — | — | 168 |49'85|15'33
COMMUL. VALUES Y, [23'93)23'93{25'13|25'13|25'13 [26'81 |[76'66[91'99

5'41
9740

97'40

2'59
99'99

99'99

[Ty - a0l 121 [ 106 | 014 | 0'14 [2'13 [5'00 [ 288 |5'63

1104

1104

9'08

0’01

MAXIMUM ERROR €% | 0'35]0'31 [0'04 | 0'04 | 0'61 {1'44 |0'83 | 163

3'19

3'19

2'62

L, -

Ly

DEGREE OF ACCURACY = 100-E€%; 8=12; E% = V—@_

100 - 3'19 =96'81
DEGREE OF ACCURACY = 96'81

Table 3.-Kolmogorov’s test between both karstic polimodals.
Tabla 3.-Test de Kolmogorov entre ambas polimodales karsticas.

Rev. Soc. Geol. Esparia, 3, (3-4) (1990)
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STORGLOMFJORD - UTBYGGINGEN DAMS AREA'

"POLIMODAL OF KARSTIC FLOW'DIRECTIONS GIVES BY THE PREDICTION METHOD"
(NUMBER OF STATIONS = 44 IN A AREA OF 22 Km2.) .
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Fig. 3.-Directions of underground flow in the area.
Fig. 3.-Direcciones del drenaje subterrdneo en el area.
Si07 | TiOy [P205| AlpO3lFepO3| CaO CaCos| MgO|MgCO3| S | Nap(Q KoO
;:41,8 0,4 |0,05] 9,80 5,00 19,40 34,6 | 1,73] 3,6 '|0,16] 0,50}
(CO) (15,2) (1,9)
Total Joss of ignition at 1000°C 17,2%
CaCO3/MgCO3 COp loss at 1000°C  17,1%

Table 4.-Mineral contents of the rock sample in percentages.

Tabla 4.- Contenido en minerales de la muestra de roca en porcentajes.

in 1987. Rock, sediment and water samples were collec-
ted in the dam site areas on the karstic north side of

- the river Fykanaga.
40 water samples in total, 35 (july) + 5 (sept.), one
sediment sample and piece of rock of the representati-

ve local marble were collected. The results of the analy-
ses give the trend of dissolved miaterials or the corrosion
potential, and hence the possibilities of karstification.
The amount of samples, however, is too scarce to give
a complete hydrogeological picture.

Rev. Soc. Geol. Espana, 3, (3-4) (1990)
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STORGLOMFJORD-UTBYGGINGEN DAMS AREA

"COMPARISON BETWEEN BOTH DIRECTIONAL PROBABILITY POLIMODAL"
EXPLORATIONS VERSUS PREDICTION

PREDICTION GIVES BY THE METHOD
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Fig. 4.-Comparation between both directional probability polimodals —exploration and prediction—. The main direction of N90° N105°
with 47,73% probability and the associate direction of NO® N15.° with 22,72% probability.

Fig. 4.-Comparacién entre ambas polimodales de probabilidad direccional -exploracién y prediccién-. La direccién principal de NO°-N105°
con 47,73% de probabilidad y la direccién asociada de NO°-15° con 22,72% de probabilidad.

Water tracing is carried out by using Rhodamin.
The aim of using this method was to investigate the
depht (and shape) of the karst channels at the actual
dam site.

3. RESULTS

An area of 22 km? is investigated, concerning
principally marble band and layers found in the des-
cribed area:

— The peninsula placed in Storglomvatn between
the rivers Holmdalselva and Fykanaga.

— The right and left side of the Holmvatn.

— SW part of Kjerringa.

— E part of Synkenhogda.

Rev. Soc. Geol. Esparia, 3, (3-4) (1990)

— S part of the Navnlosvatn.

— Both sides of both alternatives, Dam site 1 and
Dam site 3.

— Both sides of river Navnloselva.

3.1. Prediction measurement of caves and endo-
genic flow

The results are given by:
— 44 stations of tectoglyphs (i.e. mineral veins) with
the relations of table 1.
— 1.633 m measured into cave galleries and endo-
genic flow. The list of the caves is:

162 m
45 m

* Yangrotfen
* Lindsgrotten
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Test| Date Koo | pH [Ca?* [MgZ+ |Nat | Kt [HCO3™|CL- [SO42" | Toufilt. {CO,p
no. uS/cm ppm ppm {ppm | ppm ppm {ppm ppm res.. fmg/l
1 | 230787| 865{78 [176 | 04 |19] 02 | 561[32 | 05
2 | 230787] 36173 ]| 63| 02]10] 02 | 220[1,9 | 05
3 |230787| 50875 | 96| 03|12 02 | 31,7[21 | 09
4 1230787 579|76 |112 | 03| 1,3| o1 | 354|24 | 09
5 [230787| 85778 [17.8 | 04|17 | 01 | 549{24 | 1,3
6 | 230787 440|76 | 82| 02|10]| 01 | 268]20 | 05
7 |230787| 28674 | 55| 01]06|<01 | 17,116 | 05
8 |230787| 1008 7.8 | 205 | 05 ]25] 03 | 647(42 | 13
9 | 230787 331|75 | 56| 02]|1,0] 02 | 183[20 | 09
10 | 230787 451|76 | 87| 02| 11]| 02 | 281|24 | 09
11 | 230787 842|79 {169 | 04| 18] 02 | 549|35 | 09
12 | 230787 414)76 | 63| 04|17 04 | 220|26 | 21
13 | 230787] 182) 74 | 33| 0208 07 98237 | 1.3
14 | 230787 149(68 | 1,8 | 0210} 02 73] 1,7 | 1,3
15 | 230787| 25668 | 28 | 03|18} 03 9842 | 17
16 | 230787 125(69 | 1,6 | 0109 01 6118 | 09
17 | 230787 93|54 | 06| o109 o1 | 24|22 | 09
18 | 230787 74|63 | 08 0107 01 3711,7 | 05
19 | 230787 161]68 | 1,6 | 0511 ] 02 85[20 | 05
20 | 230787 263|71 | 33| o05|16] 03 | 146/20 | 09
21 | 230787| 256|701 | 31| o5(15] 02 | 122[26 | 1,3
22 | 230787 466] 74 | 87| 02|11} 02 [ 281]26 | 09
23 | 230787| 489]75 | 91| o211 ]| o1 [ 293[24 | 09
24 | 230787 86579 | 172 | 04 1,7] 02 | 537|344 | 13
25 | 230787 67,778 [11,3 | 04 |23] 02 | 366/65 | 1.3
26 | 230787 474|776 | 80| 03 |15] 02 [ 281{29 | 1.3
27 | 230787 45975 | 78| 03 |1,5| 02 | 25635 | 13
28 | 230787 60,2 7.6 {112 | 03|14 02 | 366{32 | 13
29 | 230787 714|775 {134 | 03|17 02 | 41,5[33 | 09
30 | 230787 639 7.8 123 | 03} 13| o1 | 390/30 | 05
31 | 230787 24,173 | 3,1 04|11 ] 03 | 134112 | 1,3
32 | 230787 47076 | 81 | 05)1,2| 03 | 293|199 | 09
33 | 230787| 42,1176 | 59| 1,0[1,3| 06 | 256}23 | 17
34 230787 587|775 | 93| 10|15] 06 | 34270 | 17
35 | 230787 s87|76 | 971 1.0113] 05 | 342/25 | 13
40 | 220987 142,080 [294 | 07]1,71 04 | 976|40 [ 23| 1350 20
41 | 220987 126,71 8,0 | 248 | 06 | 1,7 | 05 | 830|411 | 19| 1150] 1,6
42 | 220987| 1008 8,0 1236 | 06 1,1 | 03 | 744]3.1 1,5| 1050( 1,5
43 | 220087 79,778 [137 | 05|13 [ 04 | 451[49 | 10| 650] 1,5
44 | 220987| 1344 78 [248 | 06|15 04 | 854150 | 19| 1200] 26
45 | 220987 145083 {324 | 07| 1,3| 03 | 939(38 | 23| 1350} 1,0

Table 5.-Results of the water analyses.

Tabla 5.-Resultados de los andlisis del agua.

Gunnargrotteh”
Stormgrotten -
Kloftgrotten - -
Ruffengrotten
Walbdgrotten

LR R B

260 m
368 m
128 m
320 m

30 m
(slightly measured only)

The interval is marked for directions or strikes. Ta-
ble 2 contains a lot of galleries and flow (in metres),

and number of tectoglyphes.

The intervals -are defined every 15° (12 times in

180°) and in each one the orientation is referred to the
magnetic north.

Figure 2 is a polimodal of results in karstic field
explorations, and shows the two directions of under-
ground flow in the area:

— The main direction of N90°-N105° whit 49.85%
probability and

— The associate direction of NO°-N15° with 23.93%
probability.

Rev. Soc. Geol, Esparia, 3, (3-4) (1990)
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I"CUMMULATIVE VALUES OF BOTH POLIMODALS TO ESTIMATE THE ACCURACY BY KOLMOGOROV'S TEST" |
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Fig. 5.-Cummulative values of both polimodals to estimate the accuracy by Kolmogorov’s test.
Fig. 5.-Valor acumulativo de ambas polimodales para estimar el grado de precisién por el test de Kolmogorov.

Figure 3 is a polimodal of karstic flow direction
gives by the prediction method, and also shows a simi-
lar position end amount of both modes of subterrain
flow:

— The main direction of N90°-N105° with 47.73%
probability and

— The associate direction of NO°-N15° with 22.72%
probability.

Figure 4 is a comparison between both directional
probability polimodal. With the values of table 3 the
polimodals are constructed. The results are given in fi-
gure 5.

A very important indication of the field investiga-

Rev. Soc. Geol. Espania, 3, (3-4) (1990)

tion results is that the karst seems to be really Shallow
Karst with very little penetration.

In fact the depth of karst channels seems to be at
a maximun of between 20 to 30 m, and its size at a ma-
ximum of 1.3-1.8 m. This is based exclusively on ob-
servations from caving and existing cave maps.

One stated exception of the last affirmation is the
Yangrotten. This cave is an old ponor (sump, inlet) in
which the main gallery has 4-5 m width for more than
50 m length, and its depth is nearly 40 m, all in marble.

This ponor, placed 1.5 km to the NW of Dam site
3, collects the drainage coming from the eastern slope
of Synkenhogda, where the height is about 800 m. Si-
milar natural conditions aren’t found north of the Dam
site 3. Similar karst development is therefore not expec-



SELECTION OF DAM SITE ALTERNATIVE... 353

ppm
35

30 1

25

20

No.1 2345 67 891011121314151617181920212223242526272829303132333435404142434445

Fig. 6-Ca2* content of the analysed water series.
Fig. 6-Contenido en Ca?* de la serie de aguas analizadas.
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Fig. 7-Mg2* content of the analyses water series.
Fig. 7-Contenido en Mg2+ de la serie de aguas analizadas.
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Fig. 8.-HCO3 content of the analyses water series.
Fig. 8.-Contenido en HCO3 de la serie de aguas analizadas.
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ted in the dam site areas.

Filling material in caves and conduits are very im-
portant to detect before grouting jobs, as they modify
the operations to prevent leakage. Bad grouting works
might also give different leakage afterwards.

Finally, with all described information given by
karst field investigations, the Prediction Method gives
a possibility of making accurate verdict as a basis for
civil engineering works, and thus selection of the most
adequate dam site.

3.2. Hydrochemical analyses

The chemical analyses are carried out by the labo-
ratory of Norsk Jerverk A/S, Mo i Rana. The water
samples are analysed by the AAS method Atom Ab-
sorbtion Spectrometer). (Table 4 and 5).

Investigation of water connections and travelling
time through channel systems was difficult, due to ari-
dity. Lack of precipitation during the field work period
created conditions of water shortage, both in brooklets
and groundwater streams.

In several places, it was possible to watch the sub-
surface waterflow through karst windows. The trave-
lling time was allways very short, a mean of 10-15
min.pr.100 m.

The appearance of tracer was allways at the eas-
tern hillside of river Navnloselva, running west of the
starting point. The dye never outcropped more than 50
m bellow the surface. (vertical measured).

4. COMMENT TO THE CHEMICAL CHARTS

All descriptions and detailled explanations of the
hydrochemical conditions can be found in Lund (1986)
which takes in account governing denudation rates. Ne-
vertheless, some specific features must be remarked.

The content of dissolved minerals shows great va-
riability. The content of Ca2+, Mg2+ and HCOx., ho-
wever, show higher values in samples taken from springs
and brooklets in the dam areas (figures 6, 7 and 8). Sam-
ples nos. 30-35 and nos. 40-45 are all taken in the Dam
Site 3 area. Nos. 30-35 are sampled in July when the
water flow was high. In Sepetember (nos.40-45) the wa-
ter flow was lower, and then the residue time increa-
sed. As seen from the histogrammes, the mineral con-
tent is higher in these samples. This indicates a high
solution rate in the Dam Site area, which corresponds
nicely with the observations of the most developed kars-
tic features of those found in the dam areas.

5. CONCLUSIONS

Ist. The karst drainage in the area is developed in
two directions only: The main in N90°-N105° and the
associate in NO°-N15°, The most adequate orientation
of the grouting curtain is given by the bisectric between
both directions.

Rev. Soc. Geol. Esparia, 3, (3-4) (1990)

2nd. The karst is shallow, probably not reaching
underground dephts bellow 40m in this area. The need
for a grouting curtain should be down to 50-70 m from
excavation limit in the dam axis.

3rd. The open karst is actually shallow karst, pro-
bably developed after the retreat of the glaciers. The
evidence of paleokarst developed before the glaciation
or interstadial is limited. The filling material found is
not of paleokarstic character.

4th. There aren’t qualitative differences in the karst
of the two dam site alternatives. Both alternatives are
available for dam construction after grouting operations
at the north side.

5th. In the Holmvatn area the karst also seems to
be of a shallow type. The drainage direction is the sa-
me as in Storglomvatn dam area. There does’n seem
to be any risk of leakage towards Bjornholet spring.
This statement is based on the hypothesis that we are
dealing with only one continuous marble band. Lea-
kage in that direction is only possible when the condi-
tions of deep karst exist.

6th. The degree of accuracy given by the Predic-
tion Method in this area of artic norway is 96,81%. Si-
milar results are found at other latitudes and karstic
rocks (Eraso 1983, 1985, 1986a, 1986b and 1986¢).

7th. The watertracing results state the previous con-
clusion of only shallow karst in the dam site areas. The
short travelling time, 10-15 min/100 m, in spite of very
little waterflow, indicates very shallow penetration and
straight, uncomplicated shapes of the karst channels,
following the topography 10-30 m underground estima-
ted by the height difference between the starting point
and the spots of ouicropping dye.

8th. The mineral content of the marble, according
to the analysed rock sample, show a marble of medium
corrosion resistance in mean. The cavity prosess creating
the diferent karst features takes part where the CaCOs
and other minerals with small weathering resistance is
most present and fissured and cracks assambles the run
off and groundwater.

The CaCOs content is high, but not as much as
the content of SiO2 or other minerals (table 4). Earlier
denudation measurements have given values as 27-39
mm/1000 y. as result. Converted to field observations
and findings, the age of the Storglomvatn karst is most
likely postglacial.

9th. The results of the water analyses (table 5), gi-
ve both the dissolved marble and remaining corrosion
potential.

The corrosion potential is high. The residue time
of the karst water is too short to dissolve as much
CaCO:s as the aggresive water gives possibilities for,
hence, the stored water might keep on corroding karst
channels and also the dam concrete. The time aspect
here, however, could be too large to create any threat
for the dam constructions. Natural karst development
and leakage could be a problem if serious cautions are
not carried out when grouting. However, such develop-
ment is known from other dam site locations in the
Svartisen area, where serious leakage is discovered 10-15
years after construction of the dams.
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