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Empl. : .
mPl Vegagerdin / Legend for coreholes Design AgG/GG |Drawn GG/AgG
Greio leid Coord. X: Y: Elev.: Driller X Drilled x
Elev. | Depth H _ Depth | Rock Core RQD % cwT| Perm. (LU)
masi| m | Description of corehole - name of corehole m | column | % |10/307 50 /100 25 50 75
454,1 | 150 150 o
— — | | |
All core was drilled with NQ triple tube core barrels b
152 Diameter of core 44,7 - 45 mm 152 Lo
_ Hole diameter 75,7 mm . Co
| | |
154 154 Lol
| | |
T NQ drilling rods with N Lo
156 7| Tholeite basalt tfiple tube, core @ 45mm | 156 ] RQD % o
) ] 10/30/50 /100 o
— Well defined boundary . — o
Olivine basalt between rock units H H o Lo
158 — . (@] — | | |
2 Poorly defined boundary R, %: 2 : : :
Porphyritic basalt between rock units 2y 35 Oflle| v
| | |
160 160 F=>1 o8| 25 88|
| scoria Sl £51 8 0 g S| |1
=~ 2x|33 =|&| | | |
© ©
162 Dyke intrusions (subvertical) 162 —m > E g2 > g Co
Qal £ n|lo [
— s 8% s8¢ @ g [
h Tectonic breccia monn) 5| 8EES ol V!
164 164 - e O g o ; E —_ | | |
5o 239, c | O [
- Sedimentary interbeds (fine grained) 1 o& o ; S ? : : :
166 166 S 8§ o
= [5] | | |
Sedimentary interbeds (coarse grained) ° 5 = b
— — o0 e [
S o 8’ [ [
. - c -£ =
168 Percussion drilling at top and complete core loss 168 8ES 2 Lo
] 0 o
- | a®.E g [
| | |
170 — Core loss 170— 'ﬁ [
Rock magnetisation £ Lol
7] Normal / Reverse / Anomalous Jointed rock 7] g Lo
| | |
— — ©
172 N/ ®/® 172 G Lo
_ _l % [
_ bS] [
174 — Marks for drilling intervals | 174 — 14 : : :
— | | |
. - O] [
K-31
Core box number == Z : : :
176 K-32 | 176 i [
| Schmidt hammer test _ r Lo
| | |
— Number of test: —
178 Average rebound h;rdr?:sss 12,? ﬂ/ 178 : : :
_ _l | | |
| | |
180— Point load test 180— Lo
Number of tests 8 [
1 Average readout strength on PLT instrument 4,9 kN N : : :
182 — Average calculated apparent UCS strength 51 MPa 182 — : : :
Conversion of PLI values to Apparent uniaxial compressive strength [
Apparent UCS values for Icelandic rock fit best to the formula: 7] : : :
184 UCS = 11 x PLI 2 184 o
| | |
7 Apparent UCS may also be calculated as: 1 [
186 — For PLI 1-2 = PLIx 12 186 — : : :
For PLI2-4 = PLIx 14 Lo
n For PLI4-6 = PLIx 16 N .
188 — ForPLI>6 = PLIXx 18 188 — : : :
| | |
n UCS 10 MPa — : : :
Uniaxial compressive strength, laboratory test
190 pressive streng Y 190 C
| | |
— — | | |
192 NGI Rock classification system _ Lo
Qc Q-value as evaluated on core 192 [
— (not valid for measurements on blasted tunnel walls) 1 Lol
| | |
194 Joint roughness 194 Lo
— -~ — [
.~ 7 ~_ .4 Thejoint water and SRF [
| ROD Jr C Jw \ (stress reduction) — o
196 Qc = L e ' parameters are evaluated 196 : : :
- N Ja T\ SRF 4— as 1/1 in the boreholes — o
\ ~ - [
— ] | | |
198 Joint sets Joint alteration 198 e
i i o
200 200 L
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- - rwg. -
Jardfraedistofan =" ) o VK-1 a
JFS Geological services " Vadlaheidi Date Nov. 2005 |Page 1 of 1
Corehole VK-01 0-33,4m Design AgG  |Drawn GG
Empl. i i .
p Greid leid Coord. X: 549768,x Y: 581257,x Elev.: 174,x | Driller RFS Drilled Aug. 2005
Elev. | Depth H
-ev.1| PP | Description of corehole VK - 01 Depth | Rock | Core| ~RQD % ewT| Perm. (LU)
i - _ m__| column % [10/30/50/100 25 5075
’ 0 | 4" steel casing down to 6,3m. 0 o
—| NQ drilling rods, triple tube. Core diameter 45mm. - Lot
] | | |
2 The coordinates are surveyed with hand held GPS tool, only to an 2 - Lo
accurancy of some 5 m. Lol
— | | |
4 Top of bedrock at 4,5 to 5m depth. 4 : : :
|
B | Qc=08-1,9 L
| | |
- 28 (23,1 [
167,7 67 — 67 M ;(2’5 L1
_| Olivine basalt strong, microporous, dark grey, scattered vesicles unx ALLELTY 100710/0/0/0 : : :
(< 6mm), micropores and vesicles filled with black clay. Several inclined 115 kN TRLTLTLETY 100 | 28/0/0/0 Lo
165,9 8 — joints with rough and undulating surfaces, coated with grey and black clay. 86 MPa o i EELILEY 100 | 0/0/0/0 : b
. . 197 —- [
_| Sediment - silty clayous tephra 7370 | 0/0/0/0 b
very low strenght, red brown in the upper part, brown in the lower part. N 67 | Qc=0,1-0,4 : : :
10— Erodes and crumbles completely during drilling, the hole collapses 100 [
several times. 107 100“*30— x 12,1 bt
163,1 | . 100 34725 o
Scoria 5 T 1001-0/0/0/0 Lot
12 —| compact and well cemented, medium strong, dark reddish grey, 121 & I L1
voids completely filled and cemented with zeolithes, forming 8 XX 12 - 100 | s6/0/0/0 b
— continuous mass which breaks during drilling. 4,9kN . T Lo
14 - ‘Sandy infillings near base of scoria. Few original joints. 32 MPa ~ 99 | 21/21/0/0 : : :
Intermediate olivine porphyritic basalt 14 7= T Lo
| strong, but intensely jointed and recemented by zeolithes, - : 84 | 36/0/0/0 bt
5 medium grey, up to 10% plagioclase phenocrystals. K'_l " : : :
16 ] Several subvertical joints with rough and undulating surfaces K-2 T i
_| healed by zeolithes. Y 16 : 100, 30/0/0/0 : : :
Brown alteration zones around joints. T T Vo
18 ST 98 | 34/0/0/0 Lo
Scoria Well cemented, completely filled with zeollthes dark reddish grey, Lo
777777777777 ctonised recemented Core. T Lo
- Intermediate olivine porphyritic basalt 89 | 18/0/0/0 Lo
__| high strength, medium dark grey, T b
20 slightly microporous. Lo
1 N 70 | 20/0/0/0 Vo
Highly jointed down to 22m depth, subvertical, healed joints (tectonised but 94 | 32/3/0/0 bt
22 recemented). B Lo
84 | 0/0/0/0 Lo
-| Below the core is intensely jointed , partly recemented. 88 _| 0/0/0/0 Lo
Incli ical joi i i T b
24 nclined to subvertical joints with rough and undulating surfaces. 100 | 48/0/0/0 [ :
o | | |
_| Most joint planes are coated with zeolithes or hard clay. T Lot
1 - 2 inclined joints (< 10mm) filled with brown clay. Ki 100 | s5/0/0/0 : : :
26 K-3 100 | 21/0/0/0 b
26 :-cx:-c -T- | | |
_ _ x:x . 100*11/0/0/0 : : :
28 | 8 X _kEELEEEY 100 | 401190000 Lo
20kN 28 :x: Qc=09-21 tor
— 171 MPa wofid bt
o) i Tac= 32 xLax; [
| R RS 2-3725 o
30 30 — xx - .
won] #4100 | 48/0/0/0 Lo
_ , E L 1T o
- 223 ﬂ, #2099 | 38/0/0/0 Lot
32 32 ] H&F\l). i | | |
tasci-—--—---- low to medium strenght, well cemented by zeolithes, HELE T : : :
1406 Scoria  dark red, 10 - 15% vesicles and voids, mostly filled with zeolithes. x| 96 | 41/0/0/0 o
34 Bottom at 33,40m depth 34 I ; ;
| | |
| _ | | |
| | |
| | | |
36 36 [
| | |
| | [
| | |
| | | |
38 38 Lo
i | | |
— | | |
| | |
— 1 |
40 40 L1
| | | | |
| | |
| | |
42 42 Lo
| | |
| | [
| | |
_ | | |
44 44 b
| | |
— — | | |
| | |
_ | | |
46 46 Lo
| | | |
— | | |
48 | | | |
— |
48 L1
_ | | | |
| | |
50 50 o




Vadlaheidi Tunneling Project JFS-67 | Drwg. VK-2 a
Jardfraedistofan =" =
JFS Geological services Vadlaheidi Date Nov.2005|Page 1 of 5
Corehole VK-02 0-50m Design AgG  |Drawn GG
Empl. Greid leid Coord. X: 549221.x Y: 581198,x Elev.: 280,x |Driller RFS Driled Aug. 2005
Elev. | Depth S Depth | Rock Core RQD % GWT| Perm. (LU)
mast| m | Description of corehole VK - 02 m | column | % |10/30750 /100 25 50 75
280, 0 | 4" steel casing down to 15m. 45°inclined from vertical, towards W. 0 Lo
— NQ drilling rods, triple tube. Core diameter 45mm. — Lo
_| The coordinates were surveyed with hand held GPS tool, only to an _ Lo
2 accurancy of some 5 m 2 Lo
. | I |
| — | I |
Gravelly and stony surface. o
| I |
4 — 4 [
_| 0 -8 m depth: mix of sandy, gravelly and bouldery material. _ : : :
| I |
— — | I |
6 6 o
_| Top of bedrock around 8 m depth. ] : : :
| I |
274,3 — . . I
8 8 - 13 m depth: reddish brown bedrock (probably sediment). 8 o
- — | I |
| I |
| I |
10 — 10 — o
| I |
- — | I |
| I |
12 — 12 Lo
| I |
"] 13 - 15 m depth: grey cuttings, probably basalt Qc=11-25 : : :
] — __15 2.3 1 o
14 14 Qe="g X53%7 o
269,4 T I
[ 4230 | 0/0/0/0
Olivine basalt e e e e it oo AL I
16 7 scoriaceous basalt 16 Tp iy 58 | 33000 Lo
_| medium strenght, reddish brown. _a™a.~,1 61 | 31/0/0/0 Lo
Compact and well consolidated forming relatively massive rock, 8 IR Qc=2,6-4,6 I
18 — almost all vugs and vesicles filled with zeolithes and hard clay. 4,1 kN 18 — PR Qc=%x %ﬁ x% : : :
66,7 Possible layer contact at 17,9m depth. 23 MPa __."__."__.:__. 100-1-0/0/0/0 A
' 7| Intermediate olivine porphyritic basalt 7 @;‘ 100_| 158/0/0/0 b
—| strong, light to medium grey (in the upper part). — * [
20 9. 19 arey ( pper part) 1% 20 x:x 97 | 57/0/0/0 Lo
— 5% vesicles (< 3mm diameter), mainly coated with black clay 14,1kN — _¢:x: 86 _| 45/0/0/0 : : :
and partly filled with white zeolithes (chabasite).
0y partly ( ) b [ 2w 29 — -:x:x 85 | 29/0/0/0 D
qE o | I |
- "] 86 [ 30000 P
fw] 80 | 53/0/0/0 Lo
24 — A1 24 ihiLELE 1 Qc=5-75 Lo
) ) 1 LEL __45 33 1 bero
— Medium to dark grey (in the lower part). -2 — ':x:x Qe=—g"x 33X Lo
Ex 71 | 19/0/0/0 Lo
— — e 1
26 Intensely jointed, most stumps range from 30 to 40mm length. Thin joints with 26 4#,.%,  100=-50/0/0/0 Lo
- rough and undulating surfaces, coated with brownish and black clay. REELE, 70 | 0/0/0/0 Lo
Brownish alteration zones around joints. _c:x: T oo
28 28 it Lo
Partly subhorizontal, micropore flow banding. .7 99 | 59/0/0/0 : : :
— — k.
259,4 7 [
Scoriaceous basalt ;1@}’ 44 | 19/0/0/0 Vo
30 —] medium strength, brownish - red, < 15% vesicles (< 6mm diameter), 30 7N Qc=27-47 Lo
normally halffilled with zeolithes. L TQe=—32-x 34,1 Lo
= I 9 3471
The core is jointed, mainly due to drilling and handling. Fa™a a2 95 | 25/0/0/0 : : :
32 — 32 —."."2".1 77 732/0/0/0 Lo
_| Sparse joint pattern, healed with zeolithes. :-':-':-':-' 99 | 55/0/0/0 | : |
Sedlment clayous sﬂtstone Iow strenght red, waxy surface probably 9496 | 0/0/0/0 13/0/0/0 Lo
255,9 34 — rillin ff lowest 30cm. 34— 92 | 26/0/0/0 : : :
Scorla SCOFIaCGOUS basalt 8cm brown tuffaceous infiltration at the top. K-2 L7 934010100 04-1, Lo
— medium strenght, brownish - grey, 15 - 20% vesicles (< 6mm diameter), — I Qc= Lo
filled with opal and dark grey - greenish hard clay. 13 K-3 LT Qc= 6135 x g—g ><2i5 o
] e
36 550 oy | 36 L%, 100 | 63/31/0/0 Lo
- 3,9kN R N [
. | I |
28 | 22MPa 38 i ] gg | 45/0/0/0 o
Intermediate olivine porphyritic basalt S bl
| _ _LRTEELRL 96 | 58/17/10/4 o
strong, dark - medium grey. rxox Lo
40 — Relatively coarse grained basalt with <15% plagioclase phenocrystals (<5mm). 40 —{ii ,\Ex“ T : : :
kg
LR [
— Vesicular, vesicles filled and halffilled with zeolithes (chabasite) and black clay. S :x: 9 | 72/0/0/0 R
i | I |
42 — L ) . o 42 — _'xxx Qc=3,2-64 o
Moderate joint distribution, joints show various directions and inclinations. 13 U Fu¥u 41 58 23 1 Lo
_| Normally thin joint fillings (<1-2mm wide) of hard light brown opal and silt. 310 ¥ EEREE NN Q= =9 X3, X7 Lo
The joints show frequently 10 to 30mm thick alteration zones, indicating T VLU : : :
44 — 9eothermal activity. 10 44 iR ] 86 | 702172100 I
99kN  K-3 -j"x ! : !
. 75MPa ——1 NG, | |
K-4 B -+ o
b | I |
46 — 46 = Lo
: :x: 97 | 43/0/0/0 Lo
] THARS] D
48 — From 48,5 to 49,2m depth, tectonic joint pattern, white veins of irregular Tl 100 | 87777777 o
_Jjoints_healed with zeolithes. B 1 o
— Tectonised but well recemented and consolidated rock, dark grey, fuhd : : :
5 A
246 | 50 | mixof basalt fragments in clayous cement. {100 | 4/0/0/0 I
h 1 1 1




Vadlaheidi Tunneling Project JFS-67  |Drwg. VK-2_b
Jardfreedistofan = o Date Aug.2005/Page 2 of 5
JFS Geological services “* Vadlaheidi 9 g
Corehole VK-02 50-100m Design AgG  |Drawn GG
Empl. Greid leid Coord. X: 549221 x Y: 581198, Elev.: 280,x |Driler RFS Drilled Aug. 2005
Elev. | Depth T Depth | Rock Core RQD % owT| Perm. (LU)
masi| m | Description of corehole VK - 02 m | column | % 107307 50 1200 25 5078
50 |Intermediate olivine porphyritic basalt sxx | 90 | wl | Lo
7| strong, dark - medium grey. 14,6 kKN —iigE,e] 99 | 93/57/0/0 Lo
124 MP. SR T b
52 — 13 a 52 it R [
U CEEE e | | |
- 7 K-4 L EL®.] 100 | 65/26/26/0 Lo
i LR
K-5 SEILELE Lo
54 54 LIt 1 24.08.20051 1|
SLELEL o
| il 100 | 44/0/000 A I
R = o
£ X -1 —
56 — 56 —}iH R 100 | 4as0r00 N
qEo® | | |
EE 4 | | |
[ THAHEEA 100 | 3620000 Lo
58 Tectonized zone from 57 to 62,8 m depth cq I A Lo
238,9 I SC——rET i b
— SLELELY 80 | 54/0/0/0 b
_| Olivine basalt _ _ _ e Qc=13-52 Lo
strong, dark grey, microporous, all pores filled with black clay and zeolithes. o SENES w7 s o
60 — Scattered vesicles (<10mm) filled with black clay. 60— BN Q=517 % 36 x3 Pt
il qel iy - - | | |
Gl 99 | 55/37/37/0 T
—{ Frequent recemented tectonic joints (spacing 10-30cm) in a relatively ity 86 | 47/16/16/0 Lo
well consolidated rock mass with brown alteration zones around healed e b
62 — joints (relatively stable rock for tunneling). 62 —iFiite 75 | 38/0/0/0 : : :
235,6 = = - - e T [
' = : e 20cm siltstone mixed with scoria, b o o
Sco_rlaceous porphyrltlc basal_t medium - low strengh, waxy surface. .-'\.-'% 88 | 46/0/0/0 Lo
64 — medium strength, reddish-brown, vesicular, 1 64 — R T e
_| allvugs and vesicles filled with brown opal and hard clay. 336 ﬂ 6 % .‘:“: 98 | 741230000 : : :
****** - . 4KkN 3 e
66 — Intermediate olivine porphyritic basalt 23MPa ¢ c:x: 1 Lo
strong, medium grey, microporous with scattered rounded vesicles. N o
-1 iy i . . . K-6 " 100 | 64/0/0/0 o
Micropores filled with black clay, larger vesicles coated and halffilled with A [
i i L . | | |
68 — zeolithes (chabasite). 3111431 0 w1007 8a/asi2000 Lo
_ M_oderately join_ted, joints with rough and undulating surfaces with no or only ::: Qc=5,7-151 : : :
slight clay coating. o 0 w -+ 68 34 1 4‘ : :
70 — Brown alteration zones at few joints. 5.8 kN B Qo= X 3 X7 b
Several white veins (zeolithes) of healed joints. 38 MPa K-6 SAEE oo
| — 8 I\Dxx 95 | 87/46/0/0 (1 I
************ K-7 J L.
72 — Tectonised zone (71,5 - 72,3 m), fractured dark rock with white veins in between =% 97 | 68/27/10/0 2,8 LU
well cemented basalt fragments yielding continuous massive, well cemented E RS -+ lat |
=1 core, slightly reduced average rock strenght. N ':x:x 8bal |
74 —| Open joint at 73,9m depth, surfaces coated by red clay and partly filled 74 —ibidly 90 | 69/15/0/0 TR
with zeolithes, probably water bearing, some loss of drilling water. - _c:x: oo
- — I | |
Several inclined and subvertical joints with undulating surfaces coated and e -::-:::-: | 1o
76 —| sometimes healed with hard opal, clay and zeolithes. 76 it H
Several, 10 - 15cm wide, brown alteration zones around joints. ELE o
~| Microporous basalt, most micropores filled with black clay, scattered larger ] :c:x: 100 | 73/24/0/0 H
_| vesicles, half-filled with zeolithes (chabasite, stilbite) and dark clay. _ Fom oo
78 11 78 A i
| 22 6,5 kN _pRTRELE T 1o
224 *UJ 43MPa _c:x: : } }
80 — Tectonised zone (80 - 81m), frequent subparallel joints with 10 - 50mm spacing, | 80 ;:;:xzx— 100 | 51/32/20/0 H
_| mainly completely healed with black clay and zeolithes, yielding almost K-7 i e e i
continuous core. From 81 - 83,8 m scattered, steeply inclined joints, @ LILELE L | -
82 — healed with black clay and zeolithes. 82 —.i'iLHLH : : :
At 81m brown alteration color around one 8mm wide joint, filled with brown clay GLILELE 9 | 51/51/51/0 oo
— and small basalt fragments. 2812 21 kg X =i .c:x: -+ : : :
QA Aan e A : Ton o BB MPA i 100 | 53/23/0/0 i
84 — Scoriaceous basalt tectonised zone (84,3 - 84,7m %{,’JC ey |
_ Intermediate olivine porphyritic basalt strong, "pale pinky -grey", Lty 05 LU!
10% vesicles (<10mm) halffilled and filled with zeolithes (chabasite), frequent LTINS 04 | 76120902000 w2 EY
86 — thin white vein pattern of very thin joints, some break during drilling and handling.| 86 —{i.i%F.* at
2190 _| Scoria [erenens] 100157/0/000 10 bar |
medium strong, reddish-brown, < 20% vesicles (<10mm) partly filled with #oe e 2| 100 | BBITSI00 i
88 — opal and zeolithes (chabasite). . 88 — - H
At 87,9 - 88,4 probable layer contact with brown sandy infillings. 12 U 39KV X N oo
eSS m === = - 263 Y 3 _
- Scoriaceous basalt / dyke ) 22 MPa <N 100 | 87/13/0/0 H
From 89 - 90,5 mix of scoriateous basalt and dyke veins. - 0o
90 — From 89,9 - 90,4 clear dyke, with fine grained chilled margin, well welded to Ki 90 1.7 o
surrounding rock, overall strong rock. K-9 <L ~ oo
~] Some tectonic movement around these dykes is possible. X | -
=w»---------:Scoria 6,0 kN : : :
92 — |medium strong, reddish-brown, probably layer contact. 40 MPa 84/62/53/53 0o
Few large vugs filled with opal and zeolithes, 20% vesicles (<10mm) always oo
71 filled with zeolithes and opal. 18 U [
283 U . o I
94 [y ST . 94 = v
Intermediate olivine porphyritic basalt RS 97 | 79/31/7/0 i oo
~1 strong, medium grey, 10-15% vesicles (<30mm), mainly halffilled with zeolithes T e 100 | sor10/0/0 : : :
_| and partly filled with black clay. ] :x: |
96 Scattered thin joints with rough and undulating surfaces, coated with black clay. 96 Fa 1 .
— 7 RS 4.:"4;— | | |
13,4 kN X I B 69/15/0/0 : : :
98 — 114 MPa 98 —idE%S] 90 - I
From 97 to 100m strong indication of tectonic stress found in thin but K-9 L Efa Qc=33-132 Lo
- i ichi i TR ] 79  2:4,1 Lo
frequent black joint pattern which is completely recemented into K10 & & Qc= x &% x = Lo
2093 | 100 a continuous rockmass. 100 [iitfat T 812 34 L




. Vadlaheidi i i
Sardfredisiotan = eidi Tunneling Project JFS-67  |Drwg. VK-2 ¢
JFS Geological services " Vadlaheidi =
S, eioi Date Aug.2005|Page 3 of 5
orehole VK- 02 100 - 150 i
. - m Design AgG
E - g g Drawn GG
mpl. Greio leid Coord. X: 549221 x Y: 581198 . ;
Elev. | Depth 5 — ) : X Elev.: 280.x | Driller RFS Drilled Aug. 2005
mas.. o escription of corehole VK - 02 Depth | Rock | Core| RQD % ewr| Perm. (LU)
| Intermediate olivine porphyritic basalt 20 100 -90'7‘2’2 Hios0ls0n0e e
strong, medium grey, <10% vesicles (20 mm) oL T it Rx: L1
102 | filled with mainly zeolithes. 134 kN fu’u] 100 | 95/68/28/0 o
114 MPa 102 — . x:x [
B FouF 1 | | |
o ] N N S o
37,8 Q 15,1 kN 104 — A 1 : : :
| 120 P : ‘:x: 00 | 88/26/0/0 Lo
ALl . o _ - | [
106 — 05,7: 5¢cm wide joint filled and cemented with a mix of scoria and sandstone. .:x:x -+ o
106 —F3EEEE L1
— At 106,2 - 106,9m, tectonised zone, black joi SR b
, 6,9m, tect ) joint pattern and gre; i R 95 | 480/ ‘
108 — ggnmer:_téédtvglgsy heavily tectonised rock but recemented an% v&/eﬁeollthe K-10 4 ":x: o : : :
solidated basalt. 11| HTRY -+ !
203,1 S Sediment Si sharp boundary K-11) 108 --.-4:,@1" 78 | 55/37/0/0 B
ent, si t-C|aySt0ne moderately weak - weak, dark brownish grey, wa f =R S
bel(_)w 109,1 m: brow, several joints with slicken sides, core erodes v, ey surace = 87 o Lo
110 — during drilling and breaks further during handling, proBany slightly i °5 -010/0/0 S
sw?lll.ng clay, at the base the core disintegrates into lumps of gravel and sand size 110 78 | 13/0/0/0 Lo
- Olivine basalt ‘ N &2 | oo X o
112 | Jedium strong -strong, dark grey, 25 | O Bl D D
. . - 9 U . | |
(cor?c\éistlr(': eSt(< 20mm) coated and partly filled with zeolithes and grey clay 112 i Qc=04-13 o
i ic structure of the filling, clay in center, zeolithes forming rim) Qe=—13, 23,1 Lo
- . c= X &2 x = | | |
114 —| Few joints with rough and undulating surfa i " 8 69 = 2825 I
77777 [o] ces, coated with zeolithes. 4.9KN X 114 84/35/16/0 : [
R —— -1 | |
] Microporous more massive basalt, all pores fill i szupa L
; ) ed
116 - sometimes zeolithes. P I with black clay and 85/59/36/0 : : :
Scattered thin white veins of healed joints. a1l 116 o
| 7 | | |
777777777777 K-11 Qc=5,9-19,8 Lo
118 — 15% vesicles (< 10mm) filled with zeoli i 12| qo=—T2- o
- ithes, few | = ox 23yl Lo
with needle zeolithes (scolecite). W larger vesicles and vugs 118 MRS L1
_ 15 | | |
257 Q 5,2 kN 70/39/38/0 b
120 — 35 MPa : : :
| Scoraceous basalt S vesicular basalt orobabie layer contact] . LE | Tersrizale L
ettt illed with zeolithes. i
129 ] Olivine basalt ithes.  (no sharp contact) ik S
strong, dark grey, microporous, 122 —{iHiTi1y 100 | 73/38/40/40 —
—{ all pores filled with black clay and few zeolithes. FHEHE et (!
124 Ath_122,8 and 123m depth, two joints, open for several mm, g -+ :36‘ LL‘J
white opal and zeolihes cover joint rims, water loss occured during drilling 124 =it I bt ‘
- - e sen sen s [
- K-12 it 100 | 75017170 :6 k?arg
— Moderately spaced thin white veins of healed joi K13 AR
oint 13 AL lreal
| few break up due to drilling and handling. foints, most cemented, 126 =it S ey 4pe”
o oel fal el - I I I
SRS | | |
198 LLELHL Lo
e i . " . _RELELEL (I
| blueilgrr:l;;;o.ng, 20% vesicles (<20mm) mainly filled with zeolithes and 128 . LY 100 | 77/25/0/0 b
LI [
130 : layer boundary, 5cm red scori LI Lo
gledlum strong, 20% vgsic es (<20mm)ymainly filled \(,)vri{%czeg(;ﬁhzgsne 130 —id! ¥ 1 o
_ n(():ta:tedred_ pattern of thin white veins of healed joints, formed due tb mil ARG o
ot reducing significantly the rock strenght. ’ ) minor stress, —HEIHY 100 | 915012400 o
132 — stron i i :
g, dark grey, microporous, micropores filled wi 6 G b
186,0 2 - 3 inclined thin joints. P with blackcclay. 73;2 182 7o : : :
1an ?Bledll(nfwent, silt-claystone weak - very weak, waxy surface, multicoloured e o
50ac or 5¢m at the top, 20cm red, 35¢cm greenish brown, 40cm red brown . 134 —3 ol Lo
13 cm greenish brown, 40cm dark brown with fragments of light pumice Y — 68 _| 0/0/0/0 Lo
cm grey at the bottom. Rock erodes and breaks during drilling. Y K13] - 75 *0/0/0/0 : : :
136 — Scoriaceous basalt (e 78 | 0lo/olo o
gﬁedlum strong, dark grey. S Qc=0,1-0,2 BN
-1 Porous, 15 - 20% vesicles (< 10mm), mainly fi i i y o 2 b
! s y filled with zeolithes. I : — |
138 - Massive [ogkLtzuEtlrgaks during drilling and handling. * ':;’ 3 ::-: Qc= 190 X z%é i5 : : :
Intermedi ivi iti 138 4 ik ‘ |
1 strong, dgLaJr%yOIlvme porphyritic basalt b x:x %0 | 8972972900 o
=Y . |
1810 | 140 15% platy plagioclase phenocrystals (< 8mm). ) i :x: ‘ : :
Scoria - scoriaceous basalt scorlaceous layer contact | 140 sy M R
—| moderately strong, dark reddish grey. 3o : L
142 The rock breaks and erodes slightly over 20cm at 141,3m. 15cm core loss %"‘: -+ ! : :
e o | 142 i L
_| Por 9 inly i i X 13 R
Ove(::ﬁyv&é_)ll/?;gs]f:{ (Talnly filed and cemented with zeolithes. 200 % 53 i -':-' 97 | 87/52/38/0 L
144 - ed rock with very few discontinuieties. 35 MPa i, 100 | 95/87/60/0 O’p L‘rU :
K-14 R E | | |
| Io] 144 e 1Qc=64-21,8 bat\ I
At 146m: Few zones where the core crumbles duri i ] iy i 87, 2:3 opar |
146 es during handling. A Qe="¢g Ex% Lol
v | 146 e L nhtol
B 37 gL, 100 | 88/39/0/0 dogs npt open
' I ERER I [
21 MPa £
148 — e o
15 18 ik | o
_| Overall massive rock. 285 *UJ ' X .-“.-. 10 o
5,4kN RS 0 | 85/67/67/0 Lo
173,9 | 150 36 MPa Q - !
150 [HAR L1




, = Vadlaheidi Tunneling Project JFs-67 | brwg. VK-2_d
Jardofreedistofan —
JFS Geological services Vadlaheidi Date Aug.2005|Page 4 of 5
Corehole VK- 02 150 - 200 m Design AgG  |Drawn GG
Empl. Greid leid Coord. X: 549221 x Y: 581198,x Elev.: 280,x |Driller RFS Drilled Aug. 2005
Elev. | Depth HE Depth | Rock Core RQD % Perm. (LU
macl| o | Description of corehole VK - 02 | R | o 10/3(?/ 200 Q%" B 5,0(7,5)
150 |Intermediate olivine porphyritic basalt 5 150 |4 @x: 100 | 86/51/0/0 Lo
— very strong, medium grey. 17,2 kN S [
3 - 5% small platy plagioclase phenocrystals. 179 MPa SR " S
152 — 2 -3% pores (< 5mm) healed with black clay. 152 i E " 100 | 877420000 Lo
Scattered white and black veins of thin healed joints. . HH Lo
— Several inclined joints with rough and undulating surfaces, coated with e L o
K-15 Tu'n o
black clay. — SRETLE, <+ Lo
154 7 K-16| 154 1450 o7 | ssisarzon P
" [
| TEEE B
156 — 156 | i idutd Qc=6-203 Lo
Tectonic breccia from 156,1 - 156,4m depth, medium strong rock, RS L A4 81 23 1 : : :
- fragments of basalt cemented in black and white zeolithic matrix, T LILE %, Qe="gg X 53 X7 o
158 —| well cemented and consolidated. 158 —i -::-:::-: 100 | 76/36/24/0 : : :
_ . o Ti¥ox 100 | 81/48/20/0 o
- Intermediate olivine porphyritic basalt i, 4 Lo
strong - medium strong, dark grey. R Vo
160 —| 3% vesicles (< 10mm) healed with black clay. 12 ¢ 160 —}iitd =y 100 | 46/0/0/0 o
263 U Fom 4 | | |
~| White and black veins of healed joints. 5,5kN 7 Ay : : :
36MPa SLILELE
162 —] Overall very tectonised but recemented and consolidated rock. K-16| 162 —1.i%. ':x:x 100 | 97/94/7410 S
71 LR ¥ T |
] Few joints with rough and undulating surfaces, coated with black clay K-17 . ':x:x o
and zeolithes. e i b
164 — 15 ¢ 164 7+itFu] 100 | 8Y37ION0 Lo
163,3 U B4 Y 5o LR Lo
Tectonic breccia from 165 - 167,4m depth, moderately strong rock, 34 MPa i-.-'::.-i-.-ﬁ- -+ T
166 —| intensely brecciated basalt fragments cemented in hard black clayeous matrix. 166 Tpasarars Lo
. i uCs 54 ettty
| Probably moderate good tunneling rock. St 100 | sus1/30/0 Lo
168 — 168 —iiifurn L
* T [
=3 1007 100/100/0/0
1005 ; - 84 | 43/0/0/0 S
Sediment, claystone weak - very weak, waxy surface, multicoloured. oo
170 — topmost 30cm black and darkbrown, 60cm reddish brown, ucs 12 170|/—— | 71 27/0/_0/84 0o Lo
brown down to bottom of layer, 1Qc=04-0, o
B silty claystone, mix of fossil soil and acidic tephra. 73 48 | 10/0/0/0 b
! 100-0/0/0/0 Lo
] . .o . .. - b S - | | |
172 7 Intermediate olivine porphyritic basalt strong, medium dark grey. <7{ 172 Tl Qo=—2lx 235 L Lo
-1 15% vesicles (< 10mm) in the upper part, filled with zeolithes (chabasite). K-18 R : : :
I ) 51431 6 L") 100 | 89/29/0/0 o
- " 30kN Ay o
17 MPa w Fugorg -+ Lo
. ] o
] 0,0 LU!
176 — Dense microporous basalt, 5% vesicles filled with black clay and zeolithes. _c:x: 93 | 79/67/19/0 ’: atl :
I
_| In zones of 20 - 50cm clustered plagioclase phenocrystals (< 10%). 5 X R 8 a‘r :
15 U 17,1 kN SRR 41 Lo
_ 377 ¥ _ e [
178 146 MPa 178 i N L
_| From 181,5 - 182,2m the core breaks at joint planes during drilling and handling. TS 96 | 81/50/22/0 dogs nt open
The joint planes have rough and undulating surfaces, coated with black clay. i -‘:-:::-: 97 | sers1/21/0 : : :
1807 e L
- K-18 s T Lo
ol fu 90 | 53/26/26/0 Lo
182 — K-19 e Lo
From 174,5 - 175,5m from 180,4 - 186,5 m and from 187 - 187,3m depth o] Qc=45-135 Lo
— frequent pattern of tectonised rock, brecciated basalt healed by white and s . _ 81 _23._1 Lo
black veins, yielding overall hard continuous core, most probable relatively o Qc= 9.12 X 23%71 : : :
184 —| stable in excavation. e Lo
=5 100 | 87/60/23/0 Lo
— =% 4 | | |
- Cf;tx; | | |
186 — Bl 4 o
| Foy 100 | 100157710 Lo
147,6 - * [
188 —| Scoriaceous basalt welded contact Sy 100 | 73/46/0/0 Lo
medium strong - very strong, greyish brown to dark grey. 1912 U 7 2% T
—| 20% vesicles (< 10mm) mainly coated and filled with zeolithes. 40kN w 4 : : :
23 MP: ®
190 — aK 19 *.*0 100 | 97/52/52/0 Lo
Very few original joints, the core breaks a bit during drilling and handling, = i - - : : :
K-20 E3ES QC =4,6-13,8
— overall well compacted and cemented rock. - % o
1 S Qc=—83 23,1 Lo
192 | ___________. ) 43k§ . | ez L
_| Tholeiite strong - dark grey. 25 MPa Lo
From 194 - 195m fault breccia, angular basalt fragments (< 50 mm), 100 | 92/68/47/0 T
194 — cemented in hard black clayous matrix. Some joints healed by zeolithes. o
The core is well cemented and yielding stable tunneling rock. 96 | 83/49/33/0 : : :
7| park strong basalt jointed by randomly spaced tectonic joints with rough and -+ o
196 —| undulating surfaces coated with black clay. Core breaks along joints, probably : : :
during drilling. Lo
- 100 | 63/31/31/0 o
Scora ~ """ medium strong, reddish grey, vesicular, all vesicles : : :
198 1 = qula: ,,,,,,, filled with zeolithes, well cemented and consolidated. 4 o
Tholeiite strong - dark grey, scattered vesicles und vugs, filled with K-20 f__, d o
~] zeolithes (chabasite). Scattered joints with rough and undulating K—Z—l T AN [
H H | | |
1386 | 200 | surfaces coated with black clay. From 198,8 - 199,5m tectonised rock. 200 F L




Vadlaheidi Tunneling Project JFS-67 Drwg. 1 - 2e
Jardfraeedistofan = e
JFES Geological services ““ Vaodlaheioi Date Aug.2005Page 5 of 5
Corehole VK- 02 200-201,3m Design AG Drawn GG
Empl. Greio leid Coord. X: 549221 x Y: 581198 x Elev.: 280,x |Driller RFS Drilled Aug. 2005
Elev. | Depth P Depth | Rock C RQD % Perm. (LU
qas 2" | Description of corehole VK - 02 ol i 7 P o ol i
200 i 200
- Tholeiite ) nk: X _ 100 | 86/47/2410 L
. o
il Bottom at 201,3 m depth 75 MPa Lo
202 — 202 — o
| | |
| 7 Lol
204 — 204 Lol
. - Lol
| | |
206 206 7 Lol
7 - Lol
208 — 208 — Lol
7 - Lol
| | |
210 210 — Lol
| | |
] 7 Lol
2127 212 7 Lol
- - Lol
| | |
214 7 214 7 Lol
_ - Lol
216 — 216 — Lol
7 - Lol
| | |
218 — 218 — Lol
- - Lol
| | |
2207 220 — Lol
| 7 Lol
| | |
2227 222 Lol
7 7 Lol
224 — 224 — Lol
| | |
] 7 Lol
226 7 226 — Lol
. - Lol
| | |
228 7 228 7 Lol
7 - Lol
| | |
230 — 230 — : : :
— — | | |
| | |
232 — 232 — Lol
| | |
] I Lol
234 7 234 Lol
- - Lol
| | |
236 7 236 Lol
_ - Lol
238 — 238 — Lol
| | |
I 7 Lol
240 — 240 — Lol
- - Lol
| | |
242 7 242 — Lol
| 7 Lol
| | |
244 — 244 — I
7 7 Lol
246 — 246 — Lol
| | |
] 7 Lol
248 7 248 —| Lol
- - Lol
250 250 L
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Page 1 of 9

Corehole VK-03 0-50m Design AgG  |Drawn GG/AgG
Empl. Greid leid Coord. X:  547.771 Y: 580.513 Elev.. 477m |Driler RFS Drilled Sept. 2005
Elev. | Depth A Depth | Rock Core RQD % GWT| Perm. (LU)
mact| o | Description of corehole VK - 03 m | column | % 10,3(?, 50 /100 25 50 75
4 0 | 4" steel casing down to 12m depth. 33°inclined from vertical, towards SE. 0 o
— NQ drilling rods, triple tube. Core diameter 45mm. . Lo
| | |
2 — The coordinates were surveyed by hand held GPS tool, 27 Lo
_| only to an accurancy of some 5 m. | Lo
| | |
| ] [
4 4 Lo
| | |
- ] | | |
| | |
— — | | |
6 6 | | |
| | | | |
| | |
| | |
8 — 8 - | | |
| | |
- — | | |
| | |
| | |
10 — 10 — I
| | |
- — | | |
| | |
467 12 — — 12 [
Porphyritic basalt (olivine type) wi| 02 | 30/0/00 b
g ENENCR e
— very strong, light grey. e [
Scattered vesicles and small pores halffilled with zeolithes and coated with clay. }cf 50 | ofojoio b
14 1 15-20% plagioclase phenocrystals (< 7 mm). 14 — T - : : :
_| Probably compound flows but forming continuous rock mass. sy 90 | 11/0/0/0 Lo
® ¥ X X | | |
EE
16 — tectonic breccia from13,45 - 14,8m depth, 16 et n : : :
fragments of different types of strong basalt cemented in hard black clay *u ¥ 0l 100 | 75/0/0/0 Lo
— and zeolithes, partly brown clayous cementing material of low strength. T Lo
X X X X
EE -1 | | |
— —% % X X
18 Moderately jointed, frequent joint spacing of 5 - 30cm interval. 18 o 100 | 62/34/0/0 : : :
—| Randomly spaced thin joints coated with brownish hard clay, opal and zeolithes, T 100 | 30/0/010 Lo
. L EE
rough and undulating joint planes. x@@x 30.08.2005' ! !
20 — 20 — -+ I
| | |
| | :-c::-c::-c::-c: 97 | 80/23/0/0 -1 [
® X X X = | | |
1 E R € [
22 - | 22 _xKxKxKxK | | |
K-2 ®HELR 98 | 64/18/0/0 Lo
- xxxxxxxx i : : :
:x:x:x:x 100 | 67/29/0/0 Lo
24 24 xxxxxxxx 4 : : :
N i 100 | 14/0/0/0 Lo
® X X X T ! ! !
i 15 8 ey 61/21/6/0 ro
26 s 10,5k X | 26 IO 23 80/33/0/0 Lo
| " xxxxxxxx | | |
sonpa By Qc=4,1-13,6 : : :
— B Toee6l 24 1 o
28 28 :::::::: Q510X 23%1 o
7 Wit E LM 95 | 83/23/0/0 Lo
EE | | |
30 — K-2 30 T n [
K-3| s S
- T [
— B 100 | 83/71/35/0 Vo
32 32 T Lo
I How e
T | | |
34 34 e | Lo
:xxxxxxx : : :
— = x@@: 100 | 54/0/0/0 o
36 — 36 —|Futut iR Lo
I | | |
_| 50cm of porous scoria at the bottom, " 100 | 577313100 Lo
pores mainly filled with zeolithes. PR Lot
445 | 38 38 T L
] H ] 100 | o/0/0/0 [
Sediment, Claystone high core loss 22 | 0/0/0/0 P
- weak - very weak, red. - 0c=0,1-0,6 [
Fine grained silty clayeous core with waxy surface, soft and ductile when wet, £ 1?: 1_2' 1 e
40 — probably swelling. 50 cm of crumbled core. | 40 — Re= =59 X34%5 Lo
_| Light red on the top till 39,5m depth, 39,5 - 41 m dark red, 41m till bottom k3 | 79 _1-10/0/0/0 o
red brownish red with fragments of light brownish pumice. ] 16070 2710000 13/0/0/0 Lo
42 — Slickensided surface at some fractures. 42 — [
441 Lo
_| Scoriaceous basalt (porphyritic type) NN s Bl I Lo
medium strong, greyish - brown. oL ee | asioion o
44 — 10%_ vesicles (ma_inly < 10mm), scattered larger vugs, partly filled with small 44 R [
zeolithes (chabasite). Ry 10Qc=4,5-15,1 : : :
| g eledad L
46 —| Probably original joint spacing of 30 - 60cm, but the core breaks during drilling 46 —\:x x:x: o6 | 610000 : : :
B -+ [
| and handling frequ(?:‘ntly_/ (_)nto 5 10(_:m long stumps. _ _ R e 68/22/0/0 Lo
Rough and undulating joint planes filled and coated with zeolithes and hard PR LN 13370 I
100 | 74/33/0/0 o
48 —| brown clay. 48 — " Nk
TR { R A< .
34 mpa K-4 St N : : :
435 50 50 ... o7 | g3/30/0/0 L




Vadlaheidi Tunneling Project JFS-60  |pwg. VK-3_ b
Jarofreedistofan ™" L D
| | ate Nov. 2005 | Page of
JFS Geological services " Vadlaheidi ge 2 9
Corehole VK-03 50-100m Design AgG  |Drawn GG/AgG
Empl. Greid leiod Coord. X:  547.771 Y: 580513 Elev.. 477 m |Driller RFS Driled Sept 2005
Elev. | Depth Lot Depth | Rock Core RQD % cwt| Perm. (LU)
masi| m | Description of corehole VK - 03 m | column | % 107307 50 1200 25 5078
435 50 . . K-5| 50 L Lo
-| Scoriaceous basalt (porphyritic type) e Q= -0x 22yl b
- B T - - s | | |
w e x| 100 | 88/39/0/0 Lo
52 — - 5 — L A H = /
433 Sediment, Claystone weak - very weak, light brown in the upper part, red in % = 0'/](')/_0/%'6 : : :
- i i i illing — =~ 36 [
Scoriaceous basalt WOl 100 | 34/0/010 L1
54 —| medium strong, reddish - brown, 15 % vesicles (< 20mm). 54 .- N 100 | 170000 o
Half of the vesicles are empty, half are filled with zeolithes. P -+ [
7] 10 - 20cm joint spacing, thin joints with rough and undulating surfaces. o 91 | 2500000 : : :
56 — Olivine basalt 8 X | 5p fitiiidt T P
strong, medium dark grey, 14,1kN . @ 1 100 | 84/69/0/0 : : :
— microporous, scattered vesicles filled with black clay. 120 M'i: RNy o
58 - Fal_nt microporous flow banding. N _ _ 26,4 Q 58 | 98 | s9/40/0/0 : : :
Mainly 5 - 50cmwell consolidated. ‘illings of various thickness from < 1mm o
—{ up to several mm. Undulating joint surfaces, joints with black and brown K-5 — Qc=3,9-131 [
clay filling. — BHhHHH @@=y 24,1 bt
60 — K-6| g0 i H 1072371 Lo
ARELE 4 Lo
— At58m and at 65 - 66m depth brown alteration zones up to 10 cm wide — 100 | 44/25/0/0 [
at some joints, indicating flow of thermal water. € bt
62 — 62 — o7 59/32/10/7 Lo
|
a 100 | 79/16/0/0 Lo
1 | | |
— | | |
64 — 100 | 48/0/0/0 : : :
7 A1 Lo
63 | 0/0/0/0 Lo
66 — 14 U 5 T Lo
381 U 180k Lo
. 153 MPa 100 | 75/70/70/47 Lo
| K_ | | |
68 K_j 1 L
. : 100 | 72/37/0/0 Lo
419 | o
70 — Sediment, claystone weak - very weak, red (greyish pink in the top 10cm). | 70 —| 70 [ "0/0/0/0 Lo
i ; ; 71 16/0/0/0 [
80cm stratified, fine sandy claystone with some small (< 2mm) light brown
- pumice fragments. ] 66 | 6/0/0/0 : : :
Claystone, very ductile and soft when wet, probably swelling. 170501: g [
72 7| Due to difficulties during drilling, the hole had to be cemented twice in 72 63 | Qc=0,1- 0,42 Lo
_| this layer. | *ch 10 12,1 T
50cm of dark brown claystone with light brown pumice fragments at the bottom. 45 6-9 ~ 34725 Lo
74 — Scoriaceous basalt low to moderate strenght, mottled grey and brown. 74 *:-": e
_| Clayey brown infillings in grey highly vesicular basalt fragments. 20% vesicles R 95 | 56/0/0/0 Lo
(< 0,5cm) completely filled with zeolithes. Core erodes slightly during drilling. - L o
_ ; - - 7 HEERY
76 ~ Intermediate porphyritic olivine basalt strong, medium grey. ¢ 76 TR L
_| Two vesicular zones (25cm) with 7% elongated vesciles%< lcm), 45 ' i 100 | 78/52/4000 Lo
vesicles filled and halffilled with zeolithes. 22 J 45MPa T o
g —| Porous, pores filled with black clay, clay smears during drilling, giving the K-7] 78 RN e Lo
core a metallic outlook. K-8 Hal [
a B EEN T o
At 82,25m one healed joint, 1mm wide, x:x . 100 | 83/46/17/0 o
80 —| healed with white and brown clay and opal, rough scratching joint surface. 80 —*dit Qc=4,8-16 Lo
10cm wide alteraded zone around joint. L ENT Qe=—T2 24,1 Lo
. 73,:{[\1 . 910X 23%1 Lo
ENE 1
82 — Porous, pores filled with black clay, clay smears during drilling, giving the 9 XX 82 e R o
core a metallic outlook. 15 13,6kN NN SRy 99 7214012710 : : :
- ) 338 U 115Mpa T®,E L 100 | 78/64/39/0 b
1-2% vesicles (<1mm), mostly filled with zeolithes, few larger vugs coated w  Ji b
84 ] with zeolithes. 84— w i, Lo
wow i T [
7 Very few original joints. T
ry few original joints e HH 100 | 88/56/56/0 Lo
86 From 86m: several joints (spacing approximately 40cm) with rough and K-8 86 7::::: . . 1 : : :
_| undulating surfaces, healed and coated with white and brown clay. E =, #5100 | 30/0/0/0 o
50cm vesicular basalt at the bottom, 3% vesicles (< 2,5cm) filled and halffilled *y N. . T : : :
03 | 88 L withdarkgreyclay. _________ 20cm sedimentary interlayer, red claystone | 88 —{#,Rg/tit) 100 | s7/0/0l0 ] B
Scori b It medium strong, reddish brown 4 e 3007100101010 Vo
_| Scoriaceous basalt 9 f Wi ) 5 —{ninTw0w7] 100 | 98/50/50/0 o
Highly vesicular, 20% vesicles (< 8mm) filled and halffilled with zeolithes 6.3kN SISy Lo
90 —7 and gray and brown clay. Very few original joints. 42 MPa 90 —|nmnn) 100 %1?9_/0{;) 5.182 o
- Olivine basalt L ’ 1o 8 24 1 Lol
strong, medium grey. QC=5.10% 2.3 %1 o
92 — Porous, pores filled with black clay, 1 - 2% scattered vesicles (< 2cm), " 97 82/29/6/0 : : :
_| mostly filled with grey clay and zeolithes. 13.9kN 100 _{ 90/14/0/0 [
30 - 50cm joint spacing, joints with rough and undulating surfaces, 119 wpa 89 | 57/17/0/0 Lo
94 — healed and coated with brown opal . 14 U Qc _130'21:20'§ o
Scoriaceous for 30cm at the bottom. 316 & K-9 . QC= 5 9 ¥ 3.4 %35 Lo
- ; k- k, dark red, probab ing, — E =~0/0/0/0 !
Sedlment, claystone jragments of dark grey and light brawn pumicé (< 2mm). K-10 100 | 20/0/0/017/0/0/0 r Lo
96 — Scoria 96 —{~""n"%7 100 | ss/aL/0/0 Lol
moderately strong - strong, brownish grey. 211,3 Y 8 W +Qc=6 - Lol
—] Several brown clayey - fine sandy infillings. 3.0kN Y Qo= x 24,1 bt
Vesicular, 10% large vesicles (< 15mm) mostly filled with zeolithes or X PRty 610307 o
98 — dark b | 17 MPa 98 —| e e el 100 90/14/0/0 Lo
304 ark prown clay. \.__'\.__'\-s.__'\s.__ 100 | 92/0/0/0 : : :
. : : weak - v k, reddish brown, soft, ductile wh t, ] 67 | 0/0/0/0
100 Sed|ment, silt- ClayStone probablyest\)//vévlﬁgg, tr)erowlns in trk?(‘eNIT)V\?gst 4(;J(§;rr|1,ewv}lthen e 76 |- 710/0/0 b
scattered light brown pumice fragments. 100 86 14/0/0/0 \ 1 1 1




Vadlaheidi Tunneling Project JFS-60  |Drwg. VK-3_C
Jardfraedistofan =" T
JFS Geological services " Vadlaheidi Date Nov.2005|Page 3 of 9
Corehole VK- 03 100 -150 m Design AgG  |Drawn GG /AgG
Empl. Greid leid Coord. X:  547.771 Y: 580.513 Elev.. 477m |Driler RFS Driled Sept. 2005
Elev. Depth F Depth  Rock Core RQD % Perm. (LU
mas. o' Description of corehole VK - 03 P Rock —Core QD e Q SWT DI G
393 | 100 ) 20% vesicles (< 0,8cm) filled and 40cm scoriaceous, reddish-grey | 100 [FL.7S%.55 o8 | 38/0/0/0 \
| Ql,l\flr]e, t,)qs,a,lthalffilled with zeolithes, some larger vugs filled with zeolithes. 15 _ @ " **QC =01-04
strong, medium grey, porous, 308 U 495 | ayo00 ’
102 — pores filled with black clay 102 — 99 | 49/0/0/0
1 - 2% vesicles (< 2,5cm) filled and halffilled with zeolithes, 6 X 100 | 59/0/0/0
7| several larger vugs filled and halffilled with zeolithes, sometimes 12,8kN 7 _
coated with blue clay. tompa K10 Qc=3,6-109
104 7 K-11| 104 7 99 | 0/0/0/0
_| Few original joints (spacing 80cm), rough and undulating joint surfaces _| To= 49 24 1
106 coated with light brown, brown and black clay. 106 100 | se22i0 231t
287 100--0/0/0/0
7 Sediment, claystone 10 cm dark red b 81 | 0/0/0/0
108 —| weak - very weak, brownish-reddish yellow. 108 _>
Soft and ductile when wet, probably swelling, core breaks up during drying. 94 | 30/0/0/0
—| Core breaks along slickensides during drilling. 7 Qc=0,3-1
110 —| Sedimentary flow banding from 108,4 - 110,2m. 110 — Qc= g_?é X g xzi5
Overall high core loss and very difficult drilling. E 81 23/0/0/0
b 1 40 | 0/0/0/0
From 111,6m till bottom higher proportion of light brown pumice fragments. 4+
383 | 112 7 112 — 100 | 80/0/0/0
_| Scoriaceous basalt olivine type moderately strong - stong, medium grey e 189 | 5200000 01000
; ¢ ’ - : . .
approximately 5% vesicles (< 0,5cm) filled with zeolithes, several large vugs (5cm) PG Qc=0,7-8,3
114 —{coated with blueish clay. Few joint planes with rough and undulating surfaces. 114 —{*-~J4% 1001 1o0/0/0/0 ’
Sediment, claystone light bro_wn, mot_tled outlook due to 93 | 16/0/0/0
| ‘weak - \7/e7ry7v;e5k7, )7erllowish brown. sandy size pumice fragments. ] 200 ;;0/0/0/0
116 — The core is soft and ductile, it can be moulded by hand when wet, 116 — 67 | o/0/0/0
probably swelling. -
— Overall high core loss and very difficult drilling, the hole has to be cemented - 91 | 0/0/0/0
118 | Wicein this layer. _ _ o Kd2] e 100 75/0/0/0
118 - 119,2m: greyish brown claystone with scattered light brown pumice ; _
K-13 Qc=04-1,4
_| fragments. | 2 ' 1 '1
120 At 119,2m: 10cm interbedded brown black tephra layer. 120 Q=9 X3.4%5
118 - 120,6m: nearly continuous core recovery. 96 _| 62/25/25/0
-1 119,3 - 122,8m: yellowish brown claystone, scattered small fragments of light T 84 32/7/7/0
199 —| brown pumice. ) ) ) 122 - 85 | 31/0/0/0
40cm at layer bottom, black-grey clay - siltstone with fragments of scoriaceous
— basalt, core crumbles during drilling. —
374 Scoriaceous basalt porphyritic type moderately strong, reddish dark grey. ~oJEE] 100 | 72/30/0/0
124 — Higly vesicular (10 - 20%) in zones of 30 cm length, vesicles mostly filled with 124 A Q=45-227
_| zeolithes, sometimes coated and halffilled with brown and black clay. AR Qo=—88 x 24,1
Several large vugs (< 7cm) coated with zeolithes. The core breaks at these vu?s, R NN 610 2371
126 —| also possible water loss during drilling here. K-I3| 10 ™o ffuil 97 | 68/25/0/0
at 123.4m 15cm of very faint tectonic stress pattern. K-14 ~omARLR 80 | 40/0/0/0
- Sedim ent, pumice weak, light yellow-brown clayeous pumice, waxy surface. — 100 68/0/0/0
128 Core breaks during drilling and handling. e Qc=0,8-3
870 Scoriaceous basalt medium stron, reddish - grey, 15 % vesicles filed with | ~~~  |+" N 5l Qc=3,2-16
white zeolithes, few rough joints. " " 100 48/48/48/0
weak, yellow-brown, waxy, crumbles partly. 1001 35/0/0/Q
130 —{ Scoria - Scoriaceous basalt 130 "
medium strong, purple brown, consolidated, forming compact rock mass. W
— 15 % vesicles and vugs, mainly filled with white zeolithes. LS 100 | 84/60/29/0
W 100 55/41/16/0
132 — 182 7.7, | Qc =553,22-4121,2
LY -
— ) . . -~ Qc= X 52X
Intermediate Olivine - Porphyritic basalt o 910 " 2371
134 — 134 —{™.™ 100 | 86/68/20/0
Y
More compact in the lower part. K-14| R j.»""i
Tholeiite K-15 90 | 0/0/0/0
136 — strong, medium grey, microporous flow banded but hard rock. 136 —
_| 2-3% vesicles (< 10mm), coated and filled with black clay. | 95 | 52/17/0/0
Small pyrite crystals.
138 — 138 — T
at 139 m: few healed joints / 100 | 38/0/0/0
140 — 140 — 100 | 57/29/0/0
B Frequent inclined joints with rough and undulating surfaces, coated with black and I 1Qc=31-104 does npt
142 — sometimes brown hard clay. 142 — Qc= 9‘_‘170 x %x% open
i | max
K1 98 | 61/24/0/0 pressure
144 — KT6] 144 — T 12 bar
n 7 57 | 47/42/0/0
146 — 146 — -+
B ] 99 | 53/0/0/0
100 | 68/0/0/0
148 148 95 47/17/0/0
| | 100 | 51/17/0/0
351 | 150 Hard and brittle, medium grey. 150 4 -+




_ - Vadlaheidi Tunneling Project JFS-60 | Drwg. VK-3 d
Jardfreedistofan  © -
JFS Geological services Vadlaheidi Date Nov.2005 |Page 4 of 9
Corehole VK- 03 150 - 200 m Design AgG  |Drawn GG/AgG
R . ) . Sept./
Empl. Greid leiod Coord. X:  547.771 Y: 580.513 Elev.. 477m |Driler RFS Drilled P e
Elev. | Depth F Depth | Rock C RQD % Perm. (LU
masi| “o" | Description of corehole VK - 03 skl el ol PP PO Sl
351 | 150 | Tholeiite 150 / J.UUAkllbIUIUIU 4
7 strong, medium grey, hard and brittle. N 100 | 33/0/0/0
152 — K-16| 152 100 | 0/0/0/0
Frequent inclined joints with rough and undulating surfaces, coated with — 100*40/40/0/0
~] black clay. K-17 7 4
1547 Scattered pattern of black thin veins of irregular healed and cemented joints. 1547 100 | S7/24/0/0
156 156 / 100 | 23/0/0/0
/ 100 | 36/0/0/0
Scoria NI
158 71 medium strong, purple - dark grey. 158 _'-_':\_':\:\: 80 | 50/23/23/0
_| Compact and well consolidated. L,
10 - 15% vesicles and vugs (< 20mm), filled with white zeolithes and calcite. AR TR 1Qc=09-31
160 —| Layer contact at 159,7 m, red-brown sandy sediment with K-17| 160 =™+ ™" Qc= 14y 24,1
91072371
_| scoria fragments. K-18| 7:’:’:’:’ 98 | 72/31/000
E
L
L s e 28 14/6/2/0
162 Tectonic breccia, medium strong, well cemented fragments of scoria and basalt. 162 ﬁ\ iR
J I I S
Olivine basalt N @ A 100 | s1/s7/00
164 — medium strong, dark grey, porous. 164

— Intensely jointed, dark alteration colour.
Black clay filling small pores and joints.
166 — 166

Basalt of low strength.

100 | 26/0/0/0

100 | 25/0/0/0

100 | 0/0/0/0
1001-0/0/0/0

336 —= 1
168 7 Sediment, claystone 168 83 -30/00038/1 07210
- weak, very dark grey - red at top 0,6m, then dark reddish for 0,8 m, . Qc=04-1,7
then light yellowish brown tuffaceous claystone, greenish light brown in the Qc= 63_% X g xzi5
170 — lower part. K-18| 170 — 98 | 44/14/0/0 '

Waxy surface, probably swelling material. K—E 100 | 22/0/0/0

Olivine basalt . . . .| 100_| 68/0/0/0

172 7 strong, dark grey, 15 % vesicles (< 40 mm), halffilled with black clay. 172 7Rt ge | ssi000

More massive than above, very strong, medium grey. SRS
1747 Scattered joints with rough and undulating surfaces, coated with black clay. 1747 .
— Pattern of black thin veins of healed joints. i

88 | 27/0/0/0

98 | 73/26/0/0

........ _ 67 2;4 i
B L, Qc= 910 X 23 %71
178 — 178 —fHHHH 06 67/28/10/0
7 K19 PHEHEY 100 | 7887100
180 K201 180 —fiiditiy

97 | 70/40/29/0

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o el Bel e
176 — Very strong, medium grey, slightly microporous, relatively massive basalt. 176 —fiiitniny Qc=45-14,9 :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

182 — 182 —
184 7| vVesicular at the base, 5 - 10 % vesicles (<5 mm). 184 7 ) 98 | 72/46/0/0
322 ] . ]
Sediment, claystone 95 _ B9/22/0/0
_| weak - very weak, dark brown - grey at top 0,3 m. a Qc _690'81:23':1"
186 Reddish brown and yellowish brown tephra, very waxy core. 186 Qc= 69 X34%5
7| Scoriaceous basalt e 97 | 89/68/43/0
188 strong, dark reddish grey. 188 e Qc=5,9-198
Very compact scoria, all vesicles and vugs (10 %) are filled with white zeolithes. e 89 24 1
K-20 - \C Qc= — XX
- il e 91072371
K-21 e 98 | 89/71/46/0
190 — 190 —..“. 100 | 89/79/51/0
-~
N
316 Sediment. claystone very weak, very weak, 80 0/0/0/0
192 ! y! light yellowish - brown, waxy surface 192 = Qc=0,1-04
Scoria - scoriaceous basalt / sediment o 100*8’2’5_0’2’% 178
moderately weak, dark grey and green sediment. 7:-': o 80 'X 1-4 X;‘
194 — Core breaks into stumps during drilling and handling. 194 7 920 " 2471
In scoria 10 - 15% vesicles, filled with zeolithes. o 1188 75/18/0/30/24/0/0
-
LR
Porphyrltlc basalt NN 100 | 108/108/108/0
196 — strong - very strong, medium grey. 196 —u™u®uu™
< 10 % vesicles (< 10mm), filled with black clay, in the upper part. wi
. i i a5 ANFLH 100 | 77/34/22/0
Approximately 15 % plagioclase phenocrystals (< 5 mm) K21 xx@xxx
198 — Medium jointed, joints with rough and undulating surfaces, = 198 —{"u*uu"y
A K-22 EEE
coated with black clay. PEE -+
xxxxxxxx
309 | 200 200 wom w99 | 94/89/63/0




: Vadlaheidi Tunneling Proj
Jardfreedistofan Ehf) g Project JFS-60 Drwg. VK-3_e
JFS i ices ' i0i
Geological services Vaoélaheioi Date Nov.2005 |Page 5 of 9
- Corehole VK-03 200-250m Design AG Drawn GG AgG
mpl. Greid lei :
—— o] Coord. X:  547.771 Y: 580.513 Elev.: 477 m |Driller RFS Drilled  Oct. 2005
V. ep P
moel Do | Description of corehole VK - 03 Depth | Rock | Core|  RQD % cwr| Perm. (LU)
— % [10/30/50/100 25 50 75
w05 | 200 m column 5 50 7,
| Porphyritic basalt 200 [« Lo
—A% X X X
202 Lt 99 | 77/46/34/0 : : :
I _ | | |
202 % Qc=51-171 o
| N - 77 24 1 [
woa | Qc 9-10 X 23%1 [
2o w96 | 75/43/32/0 Vo
| 204 _x:x:x:x: : : :
ENEEES T [
. s e
206 —|¥:Fu¥n¥,| 100 | 76/17/17/0 : : :
® X X X
_ T : : :
K-22 uw o
205 e gt I o
. 3 208 —=. % % = Vo
302 S'Sc(c:)'r_|a med|un|1 strong. purple - brown. well compact. j‘j‘j‘f 100 | 33/21/0/0 : : :
ediment, claystone o
210 — y?lﬁéd\&exweak’ topmost 0,3m dark red - brown, 210 — 79 | 58/44/0/0 o
is
, | | |
—1 2 m yellowish brown and green, T Vo
1 m light red - brown, | o8| sriom Lo
212 1,5 m light green. 212 80 s7/11/0/0 o
_| Tuffaceous stratified claystone, waxy surface, very low strenght Qc=10-41 o
probably swelling clay minerals. Y ] Qc= Sryl2,d : : :
PR I 7 69 "3471
_The core crumbles in to small fragments, partly ductile clayeous material 214 100 | 0/0/0/0 : : :
| 4 | | |
296 oo . - | 33/0/0/0 e
216 — ria - scoriaceous basalt, porphyritic type o
Med|um strong - reddish grey, comp£zt ch))roXs rockt.yp 216 : 95/47/4710 : : :
_| _Approximately 15 % pores, filled with zeolithes yielding continuous core. K'ﬁ N r Lo
415 | Porphyritic basalt K-24 7 o
very strong, medium grey. 218 x| bt
_| Approximately 15 % plagioclase phenocrystals (< 6 mm) o eioaiselEe : : :
Micropores and small pores coated and someti i i a Lol
220 —| mnaropores etimes filled with black clay 920 :x:x:x:x <+ Lo
. . N b
- Relatively solid and competent tunneling rock. | :“x“x“x“ : : :
292 Very few joints, some are healed with black clay and zeolithes. xx:x:x:x 100 | SisrirorTe Lo
222 —x : : :
| wow -+ b
I
224 xxxxxxxx : : :
_ ® X X X
2 X 224 52T 99 | 97/93/81/54 Lol
i . EE | | |
Very massive basalt, 10 - 15 % plagioclase phenocrystals. Lo.7N QIR o
226 — 168 MPa K-24 = . | | |
o ointe vith . . . <71 226 —@@x 100 | 98/98/82/0 e
B j ith rough and undulating surfaces with thin clay coating. K-25 By Lo
—xxxxxxxx QC = 6,2 - 20,7 : : :
228 — EREIE __93 24 1 |
228 —x:x:x:x: Qc=510% 2.3 %1 Lo
— xxxxxxxx T ‘ ‘ ‘
» Tuat 09 | 03183/71/44 Lol
— _H b | | |
| 230 ::@::: 100 | 95/71/43/0 Lo
b 0,3 LU\
93 | :-cx:-cx:-cx:-cx 1 | | |
232 _xxxx:-cx:-cx atl : |
i e 13 bar,
234 - Tectonised joints, completely healed with hard opal, up to 10 mm thick gauge. f:i‘;‘—:iﬁ %9 | seaTEst : : :
234 —x;a-e—x“z; b
B
1 | el | L
B el B b !
236 . K-26| 236 _:x:xxxxx : : :
a 1 kg xxxxx | | :
13,6 kN NN 100 | 93/86/72/72 o
T
938 116 MPa MM + o
] x [
e 238 x:@,ﬁ 100 | 57/44/44/0 P
coriaceous basalt . < 100 | soisviaos | 1
r eous basalt . TP T00 | seiseisaes oo
240 — mMedium st_rong, reddish brown, porous, approximately 10 % vesicles ey Qc=5,9-19,6 Vo
filled with light yellow brown opal. 2 240 A Qc=-38 'X SAX 1 : |
— No obvious layer contact, competent ti i NI T goto 23t L
7777777 P unneling rock. 12; lk)N 4wl 95 | 88/79/67/48 Lo
_ ..,,,,,,,,,,,,,,,,,,,,,777777777773777»777 e 90 | 87/66/41/0
242 | porphyritic basalt 242 _xxﬁxxx I o
—| very stro i : :
10r¥ 15 l’/:%lzg];iac?;;;eg;ﬁnocryst Is, 10 - 15 % e I Rl : : :
_ als, 10 - vesicl B
044 | filled with seonthes. % vesicles and vugs, well - PEE 1 : : :
b T | | |
A T e T T . .. K_26 xxxxxx
_Brown alteration zone around subvertical joint (healed with 1-3 mm thick K271 *—a—rwrx:&:;ﬂ 100 | 98/92/92/0 : : :
046 - | zeolithe filling). _:x:x:x:x Lol
| Mass_uve basalt, few scattered subvertical joints, all healed with zeolithes 246 woa Vo
forming white 1 - 2 mm thick veins. Y N 1 Lol
xxxxxxxx | | |
248 — ENENENES e
248 —x" """ 99 | 97/97/97/83 Lo
_ I | | |
s | 20 B oo
| | |
250 |x'xtuw T b




Vadlaheidi Tunneling Project JFS-60 | Drwg. VK-
9 _
Jarofreedistofan ™" Y D
| | ate Nov 2001 |Page of
JFS Geological services " Vadlaheidi ge 6 9
Corehole VK - 03 250 - 300 m Design AgG  |Drawn GG/AgG
Empl. Greio leid Coord. X: 547.771 Y: 580.513 Elev.: 477 m |Driler RFS  |Drilled Oct. 2005
Elev. | Depth F— Depth | Rock Core RQD % Perm. (LU
masi| o | Description of corehole VK - 03 o | o | o |10 a0 o0 @ [®Y7| 255675
267 | 250 | Porphyritic basalt 250 |&Fx"x"w"| 100 | 94/86/84/49 Lo
- " di T [
very strong, medium grey, T Lo
_| 10- 15 % plagioclase pheoncrystals (> 5mm), ":“:“:“: 100 | 9319219210 Lo
252 scattered vesicles (< 20 mm) filled with zeolithes. 8 X 252 TR b
— | | |
— 15,8 kN — xxxxxxxx | | |
135 MPa | 57 B o
254 — i ical ioint vei i i Sal 254 Tlutx"kT1 100 | 96/96/96/96 o
Few scattered white subvertical joint veins, completely healed with zeolithes. K-28 HE LR : : :
X X X X
Massive competent tunneling rock. Ko Lo
T -T-
256 — 256 _:x:x:x:x : : :
B T | | |
— :x:x:x:x 100 | 100/100/100/100 Lo
= - | | |
258 — 6 XX 258 —funuu Qc=63-20,9 [
22,7kN wow | —Qc= 94, 2:4, 1 [
| i N 91072371 Lo
a R o
260 — 260 fFLFLR " 100 | 76/37/35/0 : : :
AR o
257 In the lowest meter of the unit, small vesicles (<10 %), filled with black clay. B : : :
262 —| Sediment, claystone 262 47 0/0/0/0 Lo
very weak, dark reddish grey at the top 0,4 m, followed by 0,4m of red claystone. i Qc=0,1-04 oo
Light yellowish, red in the lower part, waxy core, crumbles and erodes during ba@= 10 12,1 : : :
264 — drilling. Core loss in the lower part. K-28| 264 — 6-10 " 3-4725 T
Mix of sediment and scoria - S 100-1-0/0/0/0 Lo
- Scoria - scoriaceous basalt K-29 7 :”’_'\ - Lo
jrlfag.um strong, dark grey, vesicular, vesicles filled with green and dark cla_y. ) 64 | 40/23/23/0 o
266 — Olivine basalt vesicular on top 0,3 m tectonic breccia | 5gg =39-13.1 Lot
| _ 0.2 m tectonic breccia Qc=39-13 B
Olivine basalt (9 910%23%1 Lo
268 — strong, dark grey, 268 [
10 % vesicles (< 20 mm), filled with white zeolithes and black clay. 78 59/38/10/0 [
7 87 | 79/52/0/0 Lot
| | |
270 — 270 Lo
250 Tectonic breccia ey 90 +-0/010/0 Lo
"1 medium strong, rock mass mixed with dyke intrusion. Fragments of different i Qc=04-13 : : :
_| kind of basalt. B g Qo= x 1,1
272 Scoria and dyke material well cemented in opal and hard clay. 272 [ ol el 15-20° 3-8 71 : : :
i K29 _perinsed o 60/52/24/0 ro
_ — "_’ ’-_’ ’-_’ ’-_’ 99 Ak66/58/26/0 e
274 — Olivine basalt K-30( 574 100 | 100/0/0/0 Lo
very strong, dark grey, medium grain size, o
— microporous, pores filled with black clay. —
p p y 6 X 100 | 95/82/54/37 Lol
276 —| 5 cm wide joint, healed with greenish jaspi o 276 Lol
_5 cm wide joint, healed with greenish jaspis. 83 MPa Qc=6,1-20,4 Lo
_| Reddish scoriaceous olivine basalt, medium strong, < 15 % vesicles (< 20 mm) | T _ 92 24.1 b
filled with zeolithes. Q=510 231 Lo
_ 9
278 7(37((3)/7\/(375@@37( 937537“1 4.9 kN X 278 98 92/68/47/30 : : :
— Massive microporous olivine basalt. 32 MPa — 97 | 92/82/59/35 : : :
-1 | | |
280 — 280 95 | 85/0/0/0 Lo
241 — : = o
Sediment, claystone 82 | 9/0/0/0 Lo
282 — very weak, red at the top 0,5 m, then yellowish brouwn clayous fine grained 282 — *QC =02-08 b
acidic pumice. Argillaceous, swelling claystone with waxy surfaces and Qc= 19 12,1 : : :
—| slickensides on joints. - 93 18}330/8'4 25 Lo
vea Core crumbles at the base. K-30 99 | 24/0/0/0 Lo
Olivine basalt K-31| 204 IR Lo
strong, dark grey but with vesicular zones with 10 - 15 % vesicles (<15 mm), 1, 57 i @ H 98/98/98/0 Lo
filled with white zeolithes. 4.8 kN . o
286 —| Tectonic joint, 3 - 5 cm wide, well recemented with zeolithes. 32 MPa : : :
n o m 88 | 45/56/18/0 : : :
Tectonic joint, 5 cm wide, recemented with zeolithes. [
288 —| Tectonic joint, 3 - 5 cm wide, recemented but partly open. 97 81/81/42/0 oo
Water loss during driIIin?, drop ofgroundwatenable down to 83m hole depth. B T b
= Tectonic fault zone, well cemented and healed with zeolithes. - i Qc=54-18 : : :
A -8l 24 1 [
290 290 —iititit Q=510 23%1 b
— 7L;1yier7cior;te;cti, reddish brown scoriaceous olivine basalt. K-31 — Fz ’:A\ | 100 | 100/100/46/0 : : :
777777777777 Pl . -+ o
292 — More massive, strong microporous olivine basalt, K-32| 292 —i.i V ’ o
2 - 3 joints filled with zeolithes. u i 9g | ouramoi b
- 4,6 kN - Byt b
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, aimpa _ _ _ L o _ ERFRERER L _ _ | Lo
. .. EREIAA
294 — Scoriaceous olivine basalt 2094 — 3+ " 100 | 69/41/0/0 o
strong rock, reddish dark grey, 10 % vesicles and vugs, well filled and cemented " -+ b
with white zeolithes forming realitvely massive and competent tunneling rock. LN 97 %5/63/47/0 : : :
) c=6,1-30,7
& 1 1 | | |
— e T LR
296 296 ] Qc= 6?12_0 X %‘ Il : : :
—| The scoriaceous basalt is containing tectonic brecciated rock, all well cemented ] Rty 99 92/66/57/12 e
908 and consolidated white pattern of zeolithes all over the core. s x:x: -+ Lo
298 Tk 100 | 7904000 o
— At 289m depth the groundwater table drops to 82,8m hole depth, —i o -+ : : :
225 300 also a loss of drilling water occurs. 300 i :.-:.- 100 | 100/84/84/0 1 1 1




Vadlaheidi Tunneling Project JFS-60 | Drwg.VK-3_g
Jardfreedistofan = i Date Nov.2005|Page 7 of
JFS Geological services “ Vadlaheidi i 9 9
Corehole VK - 03 300 - 350 m Design AgG  (Drawn GG/AgG
Empl. Greid leid Coord. X:  547.771 Y: 580513 Elev.. 477 m |Driler RFS Drilled  Oct. 2005
Elev. | Depth F Depth | Rock Core RQD % Perm. (LU
mact| | Description of corehole VK - 03 n | cotamn | % | 1075073000 @ |°*T| 28 A
205 | 300 | Scoriaceous olivine basalt K:321300 pmfere
- K-33 N
. Er
R LAY
302 — 302 —iiLi, ¢ 100 | 96/87/87/49
| unclearboundary . _____ LS~ S I -1 A I B
| Porphyritic olivine basalt 6.4 kN ]S 200 | so/s0/0/0
_| Very strong, medium dark grey, 5 - 10 % thin plagioclase 42 MPa SR T
304 . ) : 304 BT
phenocrystals, microporous and micropore flow banding, i
—| small pores filled with black clay. RRLEGE 99 | 74134100
. EE
5- 10 % plagioclase phenocrystals (< 4 mm BRI
306 | °Pag phenocrystels ( ) 306 —fi il
Ry N 4
| ux R R 97 | 60/39/39/0
15,2 kN ERRINn
308 — 130 MPa 308 it :x:x Qc=4,7-156
S N Qc= 97:?0 X %x%
N K-33 N -10 7 2-
= SRR 41
310 — Tectonic joints, mainly cemented with black clay zeolithes, K-34 100 | 60/0/0/0
< 30 mm gauge material. T
100 | 65/18/0/0
312 — Frequent joint pattern down the entire layer. Half of the joints are healed
with white zeolithes and balck clay. Clay gauge (< 2mm thick), joints with 98 " 70/37/18/0
— rough and undulating surfaces.
100 | 52/22/22/0
314 —
316 — 100 | 79/59/43/0
80 | 75/33/0/0
318 — * X 4
17,8 kN
7 1simpa K34 100 | 90/60/25/0
320 | scoriaceous basalt Sediment, sandstone red i
208 E_u 100 10001010
— well cemented layer contact T | 92 1-92/92/0/0
329 | Scoriaceous porphyritic basalt 392 x| 100 | 9219219200
medium strong, reddish brown with 7 - 10 % vesicles (< 30 mm). :-c::-c -.:-.: 98 92/92/82/0
10 - 15_ % plagioclgse ph_enocry_stal needles (< 10mm). EEIC A Qc=6,1-204
Al vesicles filled with white zeolithes. LI S 2 24 1
324 22X 1324 — ko) |9 900% 5%
6,7 kN ERE SRS
_ : 94 | 94/94/94/0
204 - Sediment, sandstone medium strong, dark brown, 5 cm. 45 MPa e . R
326 —{ Scoriaceous basalt 326 —fii
medium strong, brownish grey, approximately 20 % vesicles (< 20mm). K-35 ES Y -:-" 100 | 100/93/71/0
— _All vugs filled with zeolithes. K361 iR iR
308 Intermediate porphyritic olivine basalt open joint’ | o0 | G| o8 | sus262/37
strong, dark grey, microporous, all micropores filled with black clay and zeolithes. Qc=57-19,1
| scattered joints, healed with zeolithes, forming thin white veins. open joint Qc= ggfo X %‘ le 80 LU
330 — S ) ) T
5 - 10 % plagioclase phenocrystals (< 7mm) ILILET -+ at
7 10 TEERRTRY 08 86/76/51/13 10 bar
332 ; 14,2kN 332 iiEiLL
Competent tunneling rock. 121 MPa LELILIL 100 | 100/100/63/0
334 334 —fii
| Unclear diffuse boundary. | 91 | 6027/0/0
ri
336 —+ ?sgrgng{iﬁgia Sh_Drow - 1336- i gl
Unclear diffuse boundary. 6,7 kN B 100 | 92/92/92/0
= 44 MPa L 100 | 100/88/41/41
338 K-36|33g _Iiit. Qc=4,0-13,3
K-37 b Qo= ox Zoxt
B iR 91072371
e e ensent ointed 100+ 60/38/18/12
340 — Tectonised zone, intensenly jointed.
Open joints, halffilled with zeolithes. : 100 | 15/0/0/0
— Low permeability. R 100 | 0/0/0/0
4 100 | 19/0/0/0
342 — Intensely jointed basalt, joints have mainly rough and undulating surfaces, 342 i % -+
| coated wtih black clay. HEEEE / 100 | 58/27/0/0
iy % 100 | 0/0/0/0
344 — 344 —ii /
e 100 | 68/20/0/0
n i does not ppen,
187 sl S / 1004 1000/40 max| pres SF:JI’e
346 ~| Sediment, claystone K-38[346 100”0/%0/:0 17 N Pres
very weak, medium reddish brown, waxy core. _ _ 39 121 15 bar
Argillaceous pumice, probably swelling clay, joints with slickenside surfaces. Qo= 69 ~34%25
348 —| Very poor tunneling rock. UCS 10,3MPa  |348 — 1188 425;3//(?/0/0
- Scoria - scoriaceous It - ~
350 we_al; to medium strong, _re(?d?s%%rown, ) ) x"'@"x"'
183 voids in the upper part with sedimentary infltrations. 350 2 aa | sarzoin




Vadlaheidi Tunneling Project
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Drwg. VK-3 h

Jardfreedistofan Ef;) Vadlaheidi
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Page 8 of 9

Corehole VK - 03 350 - 400 m Design AgG  |Drawn GG/AgG
Empl. Greid leid Coord. X:  547.771 Y: 580513 Elev.. 477m |Driler RFS Drilled ~ Oct. 2005
Elev. | Depth P Depth | Rock Core RQD % cwT| Perm. (LU)
masi| m | Description of corehole VK - 03 cotumn | % |10/307 50 1100 25 50 75
183 | 350 | Scoriaceous basalt 350 W P
medium strong, dark grey, intense zeolithe fillings. T T : : :
o ]
352 352 —u ] Lo
181 e ) 97 | 97/18/16/0 Lo
- Tholeiite and basaltic dyke - Qc=4,2-14,0 o
_| strong - very strong, medium dark grey. o3 24 A Vo
354 Intensely jointed but most joints are cemented with black clay. K-38]354 — N HRe=5 00X 53 X1 [
_ K-39 o
Microporous flow structure froms irregular and spectacular flow banding. ] 100 | 57/0/0/0 : : :
356 7 The rock looks like a mix of dyke and basalt and 356 T : : :
- consists technically of a highly jointed and fractured basalt. - 100 | 51/22/0/0 b
| | |
-1 | | |
358 358 100 | 17/0/0/0/0 Lo
- — 4 | | |
100 | 40/40/0/0 Lo
1 1 — |
360 360 99 | 63/22/5/0 o
— — | | |
N 98 | 60/14/0/0 rero
362 362 — Lo
O e I k-39 / ]
X K-40 1 T o
Basaltic dyke o 100 | 29/0/0/0 o
364 — very strong, hard basalt, medium light grey with very small micropores, 364 — -+ Lo
very fine grained. Lo
_ . 97 | 57/38/0/0 Lol
Frequent pattern of black veins of joints, 0,1 - 0,2 mm wide, healed with 1 :LU‘ :
366 — black clay. 12 — -
77777 X L 4.8KN X 366 90 | 40/30/0/0 at Lo
— Basaltic dyke or tholeiitic basalt, 22 YMPa — -+ 15 bar,
intensely tectonised basalt, black veins of clay filled and recemented joints Lot
368 — (1- 3 mm wide). 368 — 100 | 63/0/0/0 : : :
168 _| _Prabably lower average tunneling rock. 1 o
. i | | |
Tholeiite 100 | 55/34/0/0 o
370 — very strong and hard, medium grey, 99X |370 — 4 Lo
scattered pores (< 10 mm) filled with black clay. 19,3 kN | / [
164 MP: 100 | 91/83/53/! b
165 B . VPN ] ° Vo
372 —| Sediment, claystone K1l 372 88 | 50/50/0/0 Lo
—| Weak to very weak, dark red and brownish red, waxy surface ob%)éel - 95 | 39/21/0//0 Lo
163 Argillaceous swelling sediment, poor tunneling rock. 7,9 MPa 100 | 30/0/0/0 \ : : :
374 7 scoriaceous basalt - Tholeiite 874 T Qcz04-17 Lo
— strong, medium grey, A Qe="10% 34 %55 o
approximately 10 % vesicles (< 5 mm), filled with white zeolithes. W] 100 | 100/100/100/100 .
376 1 _ _ _________. 376 —n.n : o
Unclear diffuse boundary. e Lol
7] Tholeiite - 100 | 93/57/45/45 Lo
378 — Very strong, medium grey, 378 — : : :
hard and brittle basalt. 4+ b
| | [
| | |
380 — ot 380 — 98 | 83/55/55/0 Lo
- | | |
| @ 1 o
382 —| Undlear diffuse boundary. 382 — f"/i 100 | 98/98/98/78 Lo
Scoriaceous basalt strong, 10 % vesicles, filled with zeolithes. "-"‘W Lo
,,,,,,,,,,,, 3,8 kN —n | | |
Tholeiite 21 MP, Lo
384 . . . @ 384 _.-'f! T [
very strong, medium grey, fine grained basalt, e
-| hard and brittle. — 100 | 98/98/85/0 Lol
| | |
386 7| vesicles form zones with up to 7 - 10 % vesicles. Otherwise scattered 6 |386 T Lo
_| vesicles (< 6mm) filled with black clay. 14,2 kN | 100 | 74/48/48/0 [
121 MPa 1 : : :
388 — 388 — I
| | / 100 | 96/79/79/58 Lo
Unclear diffuse boundary. K-42 / = - Lol
390 — —ndlear diffuse bo undary. 22300 L " Qc=5,4-18,0 Lo
Scoriaceous basalt K-43 W o 24 1 Lo
71 strong, grey - purple grey, very compact and consolidated, ux 7“:“ Qe=510% 231 Lo
H Y
392 — Vvery competent tunneling rock. 45kN 392 .~ 99 81/59/45/19 2 \Lu I
_ 20MPa o 100 | 100/100/100/100 Lo
-1 2-5 % vesiclkes (< 7 mm) filled with black clay. T aﬂ I
394 f--—-—-—--—-—-—-—--- 394 AN -""j’ T 15 b:ar:
Tholeiite j” P
— very hard and strong, medium grey, fine grained basalt. — 98 | 95/78/62/0 Lo
396 —| 396 — / Lol
4 | | |
— — | | |
100 | 72/59/30/0 Vo
A ____. _ [
398 | Increasing joint frequency. K-43 398 : : :
- - | | |
141 | 400 K441 200 /,/ T b




Vadlaheidi Tunneling Project JFS-60 | Drwg. VK-3 i
Jarofreedistofan ™" Y D
! ! ate Nov. 2
JFS Geological services " Vadlaheidi 005|Page 9 of 9
Corehole VK- 03 400-434m Design AgG |Drawn GG AgG
Empl. Greio leid Coord. X: 547.771 Y: 580.513 Elev.: 477 m |Driller RFS  |Drilled Oct 2005
Elev. | Depth P Depth | Rock Core RQD % owT| Perm. (LU)
mast| m | Description of corehole VK - 03 | column | % |10/307 50 /100 25 50 75
141 | 400 |Tholeiite 400 / 100 | ot o
7 very hard and strong, medium - light grey. ] 91 *45/0/0/0 b
| | |
402 — - ) . . - ) 402 — -+ Lo
Frequently jointed rock with additional balck veins of joints, healed with black 100_| 20/0/0/0 o
— and dark blue clay. - 100 | 33/0/0/0 : : :
404 — 3-5 % scattered vesicles (< 10mm) filled with black clay. 404 / 100 | 65/33/0/0 Lo
| | |
— 1 T [
8 X [
406 20,9kN 406 100 | 65/50/30/0 Vo
_ 175 MPa K-44 | | |
- N T o
| | |
408 — K-45| 408 100 | 84/66/37/0 Lo
_Unclear diffuse boundary. /I L
Scoriaceous basalt “ Lo
410 7 stong, vesicular rock, pale reddish grey, 410 —:-": 100 | 88/51/22/0 bt
approximately 10 - 15 % vesicles (< 20 mm), halffilled with zeolithes. .7 : : :
- [
LY -1
412 7 unclear diffuse boundary. 412 s A L1
. | | |
-| Tholeiite 7 100 | 75/43/36/0 Lo
_| very hard and strong, medium grey. ]
414 Few scattered pores filled with black clay. 414 1 || : : :
| a o
In the upper part pattern of thin black veins of joints (0,5 - 2 mm wide), 98 | 74/45/27/0 : : :
416 — healed with black clay. K45 416 Lo
K-46 € o
—1 Some open joints, coated with dark blue and black clay. N 100_| 54/0/0/0 Lo
10 X [
418 — 418 —
18.7kN / 98 | 89/79/30/0 Lol
- 158 MPa - o
| | |
420 — 420 — : : :
| | | | |
100 | 76/47/32/0 Lo
422 — 422 1 o
= . 100 | 82/35/0/0 Lo
1T | | |
424 — 424 — 100 | 39/0/0/0 Lo
- K-46 — % 83 | 58/0/0/0 : : :
K-47| 400 Qc=10-41 [
120 | 426 —TSediment, SItSIONE weak. dark red. waxy surface of core. no original joint, | +20 1007 © 92/0/0/0 " o
- Olivine basalt HINY Q=5 X35 %s 0
408 —| vew strong, dark grey, microporous, relatively coarse grained. 428 — iR 100 | 76/50/50/50 : : :
Qc=51-17,1 tor
- 5-10 % pores and micropores filled and halffilled with black clay. SR 77 24 1 b
T 0.10% 23 %1 Lo
430 7 “Vesidles dissappear, only micropores. 430 7L 100 77/59/44/19 Lol
_ R o
BB 100 | 70/58/38/0 o
432 — 432 —fiiLE Lol
as en sen s - | | |
- ) . —ILINYEE 100 | 100/84/49/0 o
Sediment, siltstone weak, dark red and red. Sharp boundary. - ‘*w Lo
113 434 464 100 1310740740740} | | |
bottom of hole at 434m depth, the 21st october 2005 Qc=06-2,7 o
! ! [
I Qe= 6(-500 ;7:421 Xz%s Lol
436 — 436 — o
. . o
438 — 438 — o
| | |
N 7 o
440 — 440 — Lo
- . o
| | |
442 — 442 — : : :
| | |
n | [
| | |
444 — 444 — o
i - L)
446 — 446 — o
| | |
i . L)
4487 448 o
- . o
450 450 L
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Corehole VK-04 0-50m Design AgG  |Drawn GG/AgG
Empl. Greid leio Coord. X: 544341,x Y: 578243, Elev.. 231,x | Driller RFS Drilled  Nov. 2005
Elev. | Depth o Depth | Rock Core RQD % GWT| Perm. (LU
mact| ' | Description of corehole VK - 04 il N e ol IR S A | 25 510(715)
231x 0 | 3" odex casing down to 9m depth. 0 =l
— - - | | |
Inclination 58°(32°inclined from vertical), towards E. Lo
| | |
2 1 NQ drilling rods, triple tube. Core diameter 45mm. 2 7] Lo
| | |
7 The hole is located approximately 50 m uphill from the old 7] Lo
4 Vadlaheidarvegur at the north side of a cultivated grass field. 4 Lo
| | |
| | |
- — | | |
| | |
— — | | |
6 6 | | |
| | |
B N [
| | |
8 8 Lo
. | | |
_| Sediment, claystone _ Lo
1935 very weak, dark red-brown. 62 0/0/0/0 : : :
. . R
10 —| Scoria - scoriaceous basalt 10 10 7., oo
_| medium strong, dark reddish grey, approximately 10 % pores, 58kN . 97 | 66/20/20/0 Lo
mixed with sediment at the top. 39 MPa :-._ o
12 12 i L1
i 7__.'“- o
-": 75 | 39/25/25/0 Vo
14 — The rock is rather competent in situ, but of medium low strength and breaks 14 - [
during drilling and handling. ‘L Lo
. s 4
| | |
16 diffuse boundary, rock of medium strength 16 - A 100 | 40/0/0/0 [
I - - - - - ====- | | |
Tholeiite / 1 Lo
— very hard and strong, medium light grey, fine grained with frequent flow banding. — 76 | 11/0/0/0 : : :
| | |
18 Intensely jointed and fractured from 16,5 - 19,5 m depth, tectonised zone. 1 18 100 | 0/0/0/0 : : :
— A high ratio of the joints is recemented with black clay and white zeolithes. pad - -+ [
The joint frequency decreased downwards. -2 89 | 0/0/0/0 Lo
20 20 100 | 0/23/0/0 o
f i i 3 -+ [
—| Scattered th|r_1 veins of joints, healed with black cl_ay. . 100 | s6/56/0/0 Lo
Brown alteration zones around open and healed joints. € o
2 22 7 L
= . 100 | 37/14/0/0 Lo
| | |
24 24 1 A
| | |
| Erequent joint pattern, often healed with black clay and white zeolithes. ] 100 | 36/33/0/0 : : :
26 — 26 — 95 1 41/11/5/0 : : :
B B 100 | 52/23/0/0 b
k2| 1Qe=27-91 N
28 K-3| 28 Qe=gox 22t Lo
- - | | |
- Few open joints, half filled with zeolithes. Also scattered thin black veins of . 100 | 48/0/0/0 Lo
healed joints, some with brown alteration ones. o
30 — The joints show rough and undulating surfaces, which are thinly coated with 30 T [
black clay. Lo
100 | 68/24/0/0 Lo
32 7 7 32 _ o
1 an ] INrod i I
91 MPa Qe="¢9 X34 X5 o
34 34 97 | 27/01000 Lo
Tectonised zone of 0,2 m, crushed and recemented rock. T o
T I f_.-‘ 100 | 32/0/0/0 [
17l 36 —=ediment, silt- claystone Weak to very weak, red brown. 2 1001 0/0/0/0 Lol
Scoriaceous basalt k3| 70 [~ 100 | 43/0/0/0 tor
—| medium strong, reddish brown. — S 100 49/0/0/0 b
10 - 20 % vesicles (< 15mm), mainly filled with zeolithes. K-4 w7 Qc=3,3-10,9 Lo
38 The core breaks up during drilling and handling 38 " R =42y 24 1 Lo
. o © 9107 2-37 1
_| Sediment, sand- claystone very weak, red brown. £y 100 | 62/00000 ~~ Lo
The sediment breaks up during drilling, only small pieces are recovered. N 25| 0/0/0/0 ‘"‘"‘""I Lo
407 scoriaceous basalt e x| A0 Qc=01-0, Lo
_| medium strong, reddish grey, microporous. ' _ Lo
diffuse boundary _ _ . 48 MPa Vo
42 Tholeiite 42 99 | 89/74/19/0 o
strong, hard, grey rock with a dense network of white joints, healed with A4 : : :
— zeolithes, tectonised rock. - o
44 - diffuse boundary 98 | 83/51/23/0 Lo
Scoriaceous basalt ¢ 96 80/58/21/9 o
—{ moderately strong, dark grey, 8.0KN K-4 e
5 - 15 % vesicles (< 20 mm), all filled with zeolithes. UP— 1Qc=5,3-17,8 Lo
e e atat K-5 80 24 1
46 | Tholeiite Qo= x 2251 d: 15, ! t
- 10- 15 % large vesicles (< 20 mm), all filled with white zeolithes. 99 | 78/60/26/0 pes no
Scattered pattern of white veins, joints healed with zeolithes. Qc=04-18 opeh rmax.
48 sharp, but well cemented boundary 100 100/0/0/0 ’ pregsure
50 ~1 Sediment, claystone very weak, dark grey and dark red, waxy core. B 100 /40/40/0/0 5}6 par
1589 it I [510) L L




Vadlaheidi Tunneling Project JFS-60 brwg. VK-4 b
Jarofraedistofan ="
! ! -1 D .
JFS Geological services “ Vadlaheidi ate Dec. 2005 |Page 2 of 5
Corehole VK-04 50-100m Design AgG ~ |Drawn GG/AgG
Empl. Greid leid Coord. X: 544341,x Y: 578243 x Elev.: 231,x Driller RFS Drilled Nov. 2005
Elev. | Depth P Depth | Rock Core RQD % owT| Perm. (LU)
masi| m | Description of corehole VK - 04 o | cotamn | % 110730750 1100 285078
1589 | 50 i - bt
_| Scoriaceous basalt 50 |- 100 | 78/37/0/0 L1
moderately strong, medium grey, compact and well consolidated rock. [
_| 10-15% small, irregular vesicles, all filled with white zeolithes. T o
52 7 52 I
-| diffuse boundary _ _ 82k 100 | 76/30/0/0 Lo
Tholeiite 4LMPa P
54 — very strong, light grey, 54 Qc=0,6-2.2 Vo
scattered pattern of thin white veins of joints healed with white zeolithes. Ki Toc= 13 24 1 o
7| Less scoriaceous zones. K-6 121157 2371 [
| | |
56 — @ X| 56 100 | 72/39/0/0 : : :
Pt (12,3 kN) -
—| Pink - grey scoriaceous basalt, strong rock. (83 MP) 99 13/0/0/0 - :
58 — Tholeiite 58 100 | o000 o
intensely jointed, hard and brittle basalt, -+ o
7| slightly tectonised zone. 100 | 0/0/0/0 : : :
60— The joints show normally rough and undulating surfaces, which are coated T [
with black clay. 100_| 43/0/0/0 Lo
-1 Hard and strong tholeiite basalt, microporous flow banding. 100 1 30/0/0/0 b
62 - Highly jointed, joints with rough and undulating surfaces, coated with black clay. 100 | 11/0/0/0 Lo
Additionally thin vein pattern of healed joints, K-6 100 | 2400000 Lo
—1 indicating a former stress zone in the rock. — T [
K-7 90 | 14/0/0/0 N
1466 64 - i i 0,2 m scoriaceous at the base 100 | 29/0/0/0 Lo
_{ Sediment, siltstone  weak to very weak, dark, almost black, waxy core. | 360k = g 5 . 9/0/0/0 Lo
Dyke Feteeed] 100 20/0/0/0 b
66 T Sediment, silfSfone very weak, black. 66 67 25/0/0/0 Lo
= Dyke - "' T o
basaltic, very strong, medium grey, fine grained, 5 - 10 % micropores. "' : : !
| _ |
68 Scattered pattern of thin white veins of joints, healed with zeolithes. 68 #ﬂ# 85 _| s8/0/0/0 Lo
— . — "' 100 | 78/33/0/0 Moo
Thin "layers" of microporous flow banding. T o
70— 130kN 70— ﬂff 96 61/23/0/0 Lo
) 112 MPa Lo
—| Scattered irregular pattern of white veins of joints, healed with zeolithes. n #ﬂ# 97 | 70/37/0/0 Lo
s | | |
72 7 k7| 727 #% Qc=4,1-13,6 Vo
B K8 B "' Ta_ 61 241 Lo
- oy Qe=510% 53 %1 o
| | |
74 74 #ﬂ# 100 | 61/23/0/0 Lo
| ey, !
137,0 76 — = - o
Tho'ﬁ"ze i g 48/36/0/0 Lo
—| very hard and strong, medium grey. I 23/0/0/0 Lo
78 — Intensely jointed, tectonised zone. | 00000 24/7/0/0 : : :
Small pieces of hard and grey basalt. Most stumps with thin black veins c=11-40 b
~ of joints, healed with black clay. 8IS0 04 a1 Lo
o K-8 Q=5 15X 55X T
80 —1 The joints show rough and undulating surfaces — 90 —-0/0/0/0 Lo
which are coated with black clay. K-9 100_|-60/0/0/0 : : :
b Sediment, siltstone Very weak, red and dark. Waxy argiliaceous sediment 1 (%C £0,1-0,4 T
82 with slicken sides on joints, erodes during drilling. 89 45 T 0/0/0/0 o
Scoriaceous basalt slemener] 100 | 10/0/0/0 L1
—| medium strong, purple grey , well compressed and consolidated. 1 ] T [
Possibly red sediment and core loss at 183m depth. “L0 ] 89 | 1s/0/0/0 : : !
84 7 84 T -+ does HOt
_| Probably massive rock in situ, but breaks into stumps during drilling and handling. R I
9 7.-'\.-'\.-'\.-'\ open max.
86 — Scattered pattern of white veins, joints healed with zeolithes. 5,0kN 86 = #. e, 100 | 87/13/0/0 p‘reésdre
34 MPa SO 5.6 bat
- IR Qc=34-113 " L
S e o 51 24 1
88 —| Tholeiite 88 Q= 910%23%1 Lol
hard and strong, medium grey basalt. 100 | 60/0/0/0 e
7| The rock is tectonised, pattern of black and white veins of jointed rock, but ~ K-9 n : : :
90— recemented and healed with black clay and zeolithes. K10| 9o 100 | 45/36/0/0 : : :
_ _| 957 51/14/0/0 : : :
100 | 65/27/0/0 Lo
92 — 92 + Lo
— The rock is fractured due to former stress, but totally recemented into — 100 | 57/20/0/0 : : :
a rock mass of medium strength. -+ [
94 —| Dark grey basalt with thin black veins of healed joints, indicating former stress. 94 70 | 27/0/000 Lo
— core loss B bt
_F,-'_F,-' | | |
1T | | |
96 —] Few veins of a dyke cut through the basalt. Velded contacts which are not 96 /ﬁ-“ 100 | 87/77/0/0 o
_| reducing the strength of the rock mass considerably. i T Lo
/ 94 | 41/20/0/0 Lo
98 K-10 98 1 o
— Pattern of thin, irregular, black veins formed by stress. K-11 B 100 | 60/0/0/0 : : :
1165 | 100 100 Vo] ot L




Vadlaheidi Tunneling Project JFS-60 | Drwg. VK-4_C
Jardfraedistofan =" T
JFS Geological services " Vadlaheidi Date Dec.2005/Page 3 of 5
Corehole VK -04 100 - 150 m Design AgG  |Drawn GG/AgG
Empl. Greid leio Coord. X: 544341 x Y: 578243 X Elev.: 231,x |Driller RFS Drilled ~ Nov. 2005
Elev. Depth s Depth Rock Core RQD % Perm. (LU
mac. ' Description of corehole VK - 04 R % 1943&50 oo @ T 25 5}0(7;5)
11655 | 100 | Tholeiite 100 T 0/0/0/0 Lo
-1 Sediment weak to very weak, dark grey, clayous siltstone 1 FO0,1- 876/0/0 Lo
102 < Crushed scoriaceous basalt, weak rock. _|_o/or0/0 : : :
Fault zone 53/0/0/0 Lo
— Basalt, crushed by tectonic but recemented with zeolithes. “[“oror0/0 [
I I I
104 —| Therockisis light grey due to some old thermal alteration. 39/0/0/0 Lo
Highly tectonized rock, but recemented into medium strong to weak rock, | Vo
= which breaks up during drilling and hansling. [ |
Rather poor tunneling rock. 45/35/0/0 [
106 . L
_| Fault breccia. 29/21/0/0 [
Base of higly tectonised zone. = | Lo
108 — Core loss and highly crumbled rock. 108 — [
_| Tholeiite K1 | 62 | 22/0/0/0 Lo
very strong, more competent rock. —| -+ o
110— K-12 110— 100 | 75/0/0/0 o
—+ I I I
I I I
B Open joint and sudden loss of drilling water at 111 m depth. R 100 *55/22/0/0 : : :
112 —| Very hard and brittle basalt with a scattered network of very thin black veins 112 97 | 51/0/0/0 : : :
_| healing some fractures in the rock. B | [
Brown alteration zones (3 - 5 mm wide) are following most of the thin joints. 82 46/20/8/0 Lo
114 —| Sudden loss of drilling water at 115 m depth. 114 — 100 | 54/20/0/0 o
Intense pattern of white veins of joints healed with zeolithes. -+ Lo
1 The rock shows clear marks of former intense stress, but is wel 1 86 | 36/0/0/0 o
116 — recemented and healed into medium strong rock. 116 1 : : :
100 | 99/99/80/0 Lo
K-12| 1Qc=31-10,2 o
118 — Joints with rough and undulating surfaces, coated with black clay. K-13]| 118 Qc=% % le 0
: [ |
m N 98 | 67/29/0/0 Lo
p— 1 I I I
120 120 L
T I I I
m Z 100 | 56/0/0/0 o
I I I
976 | 122 —| Sharp boundary between basalt and dyke, minor core Ioss at the boundary. 122 — 89 | 38/0/0/0 255 1/min
' |
| Dyke 8 X | PR
basaltic, strong - very strong, medium grey, microporous. 128 kN #ﬁ# 100*79/55/0/0 V\llth‘ nd’
124 —| wMicropores filled with black clay. 108 M(P; % 124 — #ﬁ# 96 | 33/0/0/0 preﬁsqlre
—{ Competent tunneling rock. (A6,7)kN AT T o
) (142) MPa I 100 | esraor00 Lo
126 —| <3 % small plagioclase phenocrystals (< 4 mm). K-13| 126 i r 2 00 0
il k1| AL T o
@ X 98 | 56/0/0/0 b
128 (12,0 kN) 128 #ﬁ# R
(95 MPa) 0
] 7
o
130 "Highly tectonised, frequent pattern of white veins of formerly open joints, 130+ ﬁﬁﬁ 100 | 50/38/0/0 L
—| but recemented and half filled with zeolithes. Still, many cavities are open a "’ [
and probably permeable. "’ -+ : : :
132 - 132 {xirr] 100 *20/0/0/0 L
— — 5## 95 43/13/0/0 : : :
e B
134 — ) 134 o 95 | 60/14/0/0 Lo
Pyrite crystals (< 2 mm) are commonly seen. "’ Qc=29-9,6 o
_ : 1 y o
K-14] " *QFTA_?O %_é le o
136 —| Almost cube jointed rock of an basaltic dyke, intensely broken by K-151 136 #{# 86 | 13/0/0/0 L
_| former tectonic. The rock is over a great part recemented into massive rock B "m' ]
with white 2 - 10 mm thick veins of joints, healed with zeolithes. 'ﬁ’ -+ [
138 - 138 [ 100 | 52/0/0/0 L
Practically similar conditions from 130 through to 150 m depth. "' € [
- b "’ 100 | 19/0/0/0 [
o
"' 1T [
140 140 #ﬁ# 92 | 30/0/0/0 N
| "Probably secondary dyke intrusion in the main dyke. ] #{# 100 | 33/0/0/0 : : :
B Ly o
142 Crushed angular rock fragments, mainly recemented but breaks up during 142 .'..mr."‘ 77 | 25/0/0/0 : : :
— drilling and handling. — .'.'.' 83 | o/osoro : : :
144 — From here, the rock is probably mainly from tholeiitic basalt, K-15| 144 — 78 | 0/0/0/0 L
_| dark grey pieces of highly jointed rock, frequent short zones (< 15 cm) K16 | . *45/31/0/0 o
of crushed but recemented rock. [
T o
146 — 146 o
| 84 | 18/0/0/0 Lo
Very strong rock pieces, dark grey, fine grained crystals. 100 :: 14/0/0/0 L
148 — 148 B
100 | 23/0/0/0 10 0
-1 Frequently open cavities in zeolithe filled vugs. * 4 [
741 | 150 150 /‘.": 100 | 43/32/0/0 L




_ — Vadlaheidi Tunneling Project JFS-60 | Drwg. VK-4 d
Jardfraedistofan —
JFS Geological services ™ Vadlaheidi Date Dec.2005 |[Page 4 of §
Corehole VK- 04 150-200 m Design AgG  |Drawn GG /AgG
Empl. Greid leid Coord. X: 544341.x Y: 578243.x Elev.: 231.x |Driller RFS Drilled Nov. 2005
Elev. | Depth F Depth | Rock Core RQD % Perm. (LU
Sev..| PP | Description of corehole VK - 04 P | G | o |s0/57 301300 @ |7) 52 590‘755)
741 | 150 Tholetiite s . e rock 150 / 100 | 14/20/0/0 L
— very strong, dark grey, fine grained rock. 1 - .
highly broken and tectonised rock. 97 | 47/0/000 350: Vm'n
152 k-16] 152 7 : : :
4 K-17 N / 100 | 57/0/0/0 Lo
154 — Few short zones with crushed rock and some minor core loss. 154 — % 95 | 70/0/0/0 : : :
-+ o
n T ] | | |
,,,,,,,,,,,, L 100 | 55/0/0/0 [
156 —] Scoriaceous tectonised zone. 156 *: - L
T T T T T 1T [
7| Tholeiite N 100 | 25/0/0/0 o
158 very strong, medium grey, fine grained basalt. 158 97+ 45/13/5/0 : : :
100 | 62/19/0/0 : : :
Scattered white veins of joints, healed with white zeolithes. *QC =30-100 U0 0
160 160 Qc:ixzilel [
Three to four short (< 0,2m ) zones of crushed rock. K-17] 100 18/0?6/1(()J z3t 0
— B T o
K-18 100 | 48/0/0/0 o
162 162 Do
| N 75 | 23/0/0/0 L
T T T
I I I
164 164 1 o
100 | 53/0/0/0 Lo
B 7 100 | 100/75/0/0 Lo
1667 __________. 166 7 100 | 28/20/0/0 Lo
—| Tectonised basalt, open joints, half filled with zeolithes, | 1 [
clearly permeable zone. U
168 on i~ 168 100 | 36/0/0/0 [
Scoriaceous basalt o -+ L
-1 strong, slightly reddish grey, 5- 10 % vesicles (< 10mm), K-18 17 [
all well filled with zeolithes. — L 100 | 68/12/0/0 Lo
70= K-19 170*7 Lo
- Tholeiite . T Lo
very strong, light medium grey, vesicular in the upper part, o
172 1 5-10 % vesicles (< 10 mm), well filled with zeolithes. 172 100 | 66/41/32/0 [
Scattered plagioclase phenocrystals. Lo
B N [
I I I
17471 More massive basalt, scattered healed joints form white zeolithe filled veins. 174 R—
i 8 i < 9QO ]_U
N / 100 | 75/49/38/0 P
— . 95 MPa _ [
515 176 Sediment, sandstone weak, dark red. 176 A e
i e Rt 20 e N 100 _|_20/0/070 bt
Tholeiite (N
very strong and hard, light grey at the top, medium grey in the middle and : : :
178 7 lower part, slightly microporous, fine grained basalt. K-19| 178 100 | 71391710 o
~| Hard and brittle basalt, joints with rough and undulating surfaces, K-20 N Qc=3,1-10,2 o
cemented with black clay. __46 24 1 [ |
180 Y 180 T=510% 23 %1 P
| | 100 | 10/0/0/0 Lo
Few zones of crushed basalt. : : :
182 182 100 | 39/0/0/0 Lo
_ | 100 | 57/0/0/0 Lo
Frequent inclined joints and white veins of thin healed joints. T o
1841 White zeolitehs and thin black clay fillings heal most joints. 184 92 | 31/0/0/0 [
Pyrite crystals (< 2 mm) at several locations. € bt
_ _| 100 | 55/0/0/0 : : :
I I I
- ] 100 | 24/0/0/0
186 K-20| 186 93 | 46/15/7/0 Lo
— K-21 - 100 | 39/0/0/0 : : :
I I I
188 188 96 | 58/0/0/0 o
1 [ |
“| More massive zone at 185 - 192 m depth. N 100 | 100/57/57/0 Lo
T [
190 8 190 T
16 kN 100 | 68/42/13/0 1o
B 137 MPa 7 : : :
192 —| Few zones of crushed basalt. 192 -+ L
31 6/0/0/0 [
T n [
-+ o
194— K-21 194 — _A_ — 1004k92/0/0/0 [
velded contacts K 22] L2 =4 100 | 35/0/0/0 Lo
~| Dyke intrusion, dark baslt veins, velded into the host rock. ar 100 | 35/0/0/0 ]
1T | 1
196 Probably dyke basalt, very strong, dark grey, microporous, 8 X 196 gq‘wpment
—{ of similar strenght as the host rock. 16,3 kN - 99 | 58/28/28/0 P@”;d%?ﬁ
o . . ) 1 robably
The rock is highly jointed, but the joints are often healed with 139 MPa )
1987 zeolithes and black clay. 198 AR 100_| 17/0/0/0 high flow
A ] 100 | 11/0/0/0 L
31,7 | 200 | Basaltic dyke vein intrusion, very strong basalt. 200 100 47,0,0,037/6/6/0 L




PET—— — Vadlaheidi Tunneling Project JFS-60  [Drwg. VVK-4 €
arofraedistofan -
JFS Geological services L‘“) Vadlaheidi Date Dec. 2005 |[Page 5 of 5
Corehole VK-04 200-204m Design AG Drawn GG AgG
Empl. Greid leio Coord. X: 544341,x Y: 578243, Elev.: 231,x | Driller RFS Driled Nov. 2005
Blev..| PP | Description of corehole VK - 04 Depth| Rock | Core o ?8'220;/;00 . GwT Z;”‘%b(%g)
777777777777 TQc=25-8,
7| 200 _| Tholeiite 200 | Qua37 5 24,1 L
mixed with dyke veins, mainly dyke basalt, all contacts welded. Koo 100 | 380088 231 N
202 _ _ K:E 202 1 100 | 40/0/0/0 Lo
| ygrxs}rgngLnjeglgrﬁ grey, microporous. i 100 Ak38/0/0/0 : : :
Highly jointed, many joitns are cemented with white zeolithes. R 100 | 0/0/0/0 : : :
2.3 204 Bottom of hole at 204 m depth, 25nd of november 2005. AV : : :
7 * o
| | |
20677 206 ]
| 7 o
208 208 L1
| | |
7 7 o
2107 210 o
- . o
| | |
212 212 L
. . o
| | |
214 214 Lo
7 . o
| | |
2167 216 Lo
) 7 o
218 218 L1
. . o
| | |
2207 220~ ]
. . o
| | |
22271 222" o
7 7 o
224 224 L1
. . o
| | |
226 226 L
. . o
| | |
22877 228" ]
| 7 o
| | |
230 230 Lo
7 7 o
232 232 L1
E . o
| | |
234 234 S
i 7 o
| | |
236 236 Lo
7 7 o
238 238 L1
| | |
} 7 o
240 240 L1
. e o
| | |
242 242 !
7 . o
| | |
244~ 244 B
7 7 o
246 246
— — | | |
| | |
248 248 L
| | |
n n o
250 250 L




Vadlaheidi Tunneling Project JFS-60 |[Drwg. VK-5_ a
Jarofraedistofan ="
JFS Geological services “ Vadlaheidi Date Dec.2005|Page 1 of 1
Corehole VK-05 0-45,1m Design AgG  |Drawn GG
Empl. Greid leid Coord. X: 543530,3 Y: 577723,2 Elev.. 90,5 |Driller RFS Driled Nov. 2005
Elev. | Depth Fs Depth | Rock Core RQD % GWT| Perm. (LU
masl mp Descrlptlon of corehole VK - 05 E] column | % 10/3(?/ 50 /100 25 510(715)
905 0 | 3"steel casing down to 3,2m depth30°inclined from vertical, towards W. 0 o
_| NQ drilling rods, triple tube. Core diameter 45mm. . _ 29.11.2005 1 |
The hole is located on a rock outcrop at the edge of a small grass field. L I
2 — Dyke swarm heading N-S visible at the surface. 2 s o IR
The coordinates were surveyed with hand held GPS tool, only to an = o
878 _| accurancy of some 5 m. _ o
Basaltic dyke 80 _|_2830/0/0/0 : : :
4 — strong, medium grey, medium grained basalt, highly jointed. 4 94 | 0/0/0/0 o
Brown alteration zones (20 - 40 mm) around the joints. Brown clay coating on 73 | 22501000 [
7] rough and undulating joint planes. N bt
1o unauiating jointp 86 1 8/0/0/0 : : :
6 7| Dyke contact, boundary of maindyke. - _ __ __________________| 6 7] 100 | 13/0/0/0 Lo
—| Dyke vein, hard dark and brittle basalt. . 100 | 0/0/0/0 : : :
842 _| Tholeite h 50 -0/0/0/0 o
8 7 strong, medium grey. 8 94 | 0/0/0/0 Lo
Intensely jointed and broken basalt, scattered small pores (< 5 %), filled with T o
| black clay. . ‘_,-"‘ 75 | 0/0/0/0 Lo
82,1 " — | | |
10— Sediment, Sandstone 10 &L 0/0/0/0 P
weak, ver rk gri ne mixed with ria fragments. T 100 b
7| Basalltic dyke pd 7] 100_| 0/0/0/0 Lo
12 very strong, medium grey, microporous. -2 12 N 100 | 290/0/0/0 [
—+ | | |
| Fr_eque_ntly jo_inted, many joints are healsed with white zeolithes forming B 100 | 36/0/0/0 : : ,é:
thin white veins. 1 LR
14 14 Lo
. | 100 | 44/0/0/0 b %}
—+ | I al
| | |
16 7 well welded contact between dyke and basalt 16 7 ] E !
76,1 100 | 53/0/0/0 >
5 _| . ] | | |
Tholeiite _ _ _ N -+ T3
_| very strong and hard, medium grey, medium grained basalt, | 100 | 61/34/0/0 ey
18 < 5 %plagioclase phenocrystals. 18 -+ 101 0!
100 | 13/0/0/0 12191
B Frequently jointed, joints with rough and undulating surfaces, coated K-2 ] 100::23/0/0/0 : E : rt{:
20— with black clay. K-3| 20— 51/21/0/0 : E‘: % :
100 36/5/2/0 S
99 | Qc=2,3-58 HE
22 22 // Qe=—36 4 23,1 oy
100 9-10 2371 Y
— Thin dyke vein (5 cm), intensely crushed basalt at 23 - 24 m depth. i | 6214214210 : : 9 :
/ 100 | 0/0/0/0 o2
24 | Vesicluar lower part of the basalt layer, approximately 10 % vesicles (< 10 mm), 24 + N T g
_| all well filled with zeolithes. i % 100 | 22100000 Lo
68,4 1 | | |
26 — Basaltic dyke 26 100 | 14/0/0/0 Lo
very strong, medium grey, microporous. 19000»8585858 o
~| Highly jointed, joints with rough and undulating surfaces, coated with n T [
100 | 0/0/0/0 Lo
_| black clay. AN 1 Lo
28 28 100 | 25/0/0/0 Lo
— K-3 a o
- 1T | | |
30— K-4 30 96 | 16/0/0/0 Lo
—4 | | |
- — 100 | 70/0/0/0 : : :
32 30 — 100 | 83/0/0/0 Lo
| N 100 | 36/0/0/0 : : :
T Lo
34 34 89 | 0/0/0/0 [
| | |
B 100 ~[~38/0/0/0 Lo
T 100 —[~83/0/0/0 Lo
| | |
- _ 100 | 0/0/0/0
36 Dark medium grey microporous basaltic dyke 36 —+ : : :
o K4 f 100 | 31/0/0/0 Lo
! . [
38 K-5| 38 T o
_| Tectonised zone, basalt fragmentsrecemented with white zeolithe. ECE 4] 100 | 38/0/0/0 Lo
Fillings up to 20 cm wide. - [
- . X . 93 | 40/0/0/0 o
40 ] Frequently jointed basalt, joints with rough and undulating surfaces, coated 40 o
_| with black clay. Some joints are well healed, forming thin black veins. N N T : : :
| | |
541 42 100 | 61/0/0/0 L
Bottom at 42 m depth, 28. Nov. 2005 ac o
| | |
T i [
| | |
44 | 44 | Lo
| | |
— — | | |
| | |
| | |
] — o
46 46 Lo
— — | | |
| | |
487 48 o
| | |
B T [
50 50 L




Jardireedistofan ) Vadlaheidi Tunneling Project JFs-81 | Drwg. VK-6_a
h h N
JFS Geological services Vadlaheidi east Date Nov.2010 |Page 1 of 11
Empl. vegagerdin / Corehole VK-06 0-50m Design AgG ~ |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.: 479,5 |Driler RFS Drilled Oct. 2010
Elev. | Depth T Depth | Rock Core RQD % GWT| Perm. (LU)
mac| o | Description of corehole VK - 06 P ot |5 o/ 00 25 50 75
4795 0 Surface, moraine with stones and boulders up to 0,8 m diameter 0 : : :
“|  The coordinates were surveyed by handheld GPS tool, 7] [
5 — only to an accurancy of some +/- 3 m. Elevation of the hole is based on > | Lo
2m contour lines as shown on map o
- — | | |
4" steel casing drilled down to 9m depth [
4 — NQ drilling rods, triple tube. Core diameter 45mm 4 — : : :
_| The hole is drilled towards west (260), 45°inclined from vertical n : : :
Large stone, some 1,5 m thick on the top of bedrock, possibly frost lifted : : :
6 6 —
| | |
475 _| Surface of bedrock Lo
| | |
g — Hard bedrock, slow percussion drilling, light grey dry dust g —| : : :
473 Casing drilled to 9,15 m depth Lo
- - 2 % % | 47 | 100/0/0/0 Lo
_| Porphyritic basalt (olivine basalt type) N P
10 medium grey, hard and very strong rock 10 wowon w0 | 25/0/0/0 Lo
| % X X X | | |
Plag. phenocrystals, approx. 15-20% < 6 mm x:xxx:x: -+ [
12 —| Several joints, rough, undulating, coated with light pale brownish clay 12 —Rx®3x 96 | 39/0/0/0 Lo
Vesicular basalt, 3-8% vesicles < 10 mm coated and filled with zeolites R T Lo
— G R | | |
x:x:x:x: 76 | 49/16/0/0 [
14 — 14 —Julwwln At 49 m hole!depth
Gl 87| 35/13/0/0 t‘ micleer
— EE
X X X B 1T - | | |
_| " Scoric, red brown, moderately strong rock Trace of red sediment, mixed with R 85 oo = v
16 | " T T scoria at the base 16 o Qc=2,3-58 Lo
No weakness at the contact ey e & ' b
7| Porphyritic basalt, medium grey, ca.10% plag.phen.<5 mm T Qc= 9350 X g—g le : : :
18 — porous at top ca. 10% vesicles < 10 mm, half filled with zeolites (Chabazite) 18 _xxx®x='= 06 | 43261000 : [
EE | | |
_| Scattered, inclined joints _:x:x:x:x T At 1do m hole depth
- ENEE 97 | 35/0/0/0
— ENENENE ‘ o
465 20 7 20 —fwwn" Tt '
- | | |
; i i 10 | 0/0/0/0 -
-| Sediment, Claystone Sediment dark red at the top but light a 36| 0/0/0/0 : : :
Core loss 0,9 m Red sediment. yellowish brown in the lower 0,5 m 17 | 0/0/0/0 o
22 — Very weak rock (partly extreemely wek), waxy surface, breaks up during 22 — 38::0 (/:0/9 0.05-06 : : :
| drilling and handling i 45 | ohjoio ' ’ o
463 90 | 0/0/0/0 Lo
_ - . . I ] v | | |
24 Intermediate Olivine - Porphyritic basalt 24 Th Jeife 100] evibriealo Vo
| Hard and strong basalt. Approx.10% small plag.phen. at the top i :(-"‘ *y Lo
=
26 — Very hard and strong, vesicles up to 10 mm filled with zeolites. 26 —fiiin sz: 93 | 72/53/19/0 : : :
. i o
- _xxxx —+ [ |
— . . . . —_ i 'xxxx | | |
28 Joints spacing 10-60 cm, joints rough undulating, some are 28 AL, o
_|  healed with zeolites, yellow opal common on rough jointplanes R 100 e
(No obvious reason for core loss) K2 Shpe 53/30/18/0 Lo
30 —| Tectonized basalt, the rock seems to break up and erode at matrix in joints K-3| 30 —i _(R ::-: <(0,1LU
SEELE 4 ! |
- P 83| 40r33/190 E‘;? 8
1 ¥ ® I 1 |
32 — 32 ¥ 72 | 50/38/38/0 Lo
_:-cx:-cx | | |
_ — e [
,,,,,,,,,,,,,,, 1% = 4 | | |
o
34 —| Tectonized basalt 34 :x:x: Qc=33-8,2 Vo
_| Joint gauges of well cemented clayous hard matrix and zeolites a LN Qe=-29 28,1 tor
The rock breaks up and erodes due to drilling problem o 91072371 : : :
36 —| Vesicular basalt, half filled and filled with zeolites, 36 —fiiius 52 | 1800000 Lo
few joints cemented with zeolites T T o
— T -xxxx | | |
38 - 2g —fiik x| 93 | 43132000 Lo
X
B | | |
452 1 Tectonic b . e | 42| 0/0/00 Lo
ectonic breccia Setne ] 100] 2700000 b
40 — Core stumps of porphyritic basalt mixed with hardened light brown 40 — ,{,‘i‘:.,‘i‘:.," 100 | 27/0/000 o
sediment of tuff and red interbeds K3 ,".-,‘::,".-," [
Possibly large throw at the fault plane K| -, "f:\;'f "f: 94 Q?;SLOI(()JIS .08 : : :
42 — The matrix is possibly some 20% of the tectonic fault zone 42 T s 12 4 Lo
- e -ve:v Py T 12'15X 35 X275 [
= 99 | 61/25/000 b
A P
448 44 —_ 44 — L S | | |
. 100-|- 0/0/0/0
| Sediment, claystone | 53 | 21/000/0 Vo
' ’ 3= 0/0/0/0
Red and light brown, waxy, very weak and extreemely weak siltstone/claystone 77;’ Qc=0,1-0,6 : : :
46 ~| The rock crumbles and erodes during drilling 46 10/0/0/0 e
80 0/0/0/0 : : :
446 n B v
48 — Phorphyritic-olivine basalt, scoriaceous at top ca.0,5 m, hard and strong, 48 _x:x:x:x: 99 | 37/0/0/0 : : :
frequently jointed, joints spacing 5-50 cm, joints rough, undulating, coated NN R b
_| with brownish clay-opal | 100 | 61/42/18/0 Lo
444 | 50 50 [aaie L




Jarsfraedistofan = ) Vadlaheidi Tunneling Project JFS-81 | Drwg. VK-6 b
A h §
JFS Geological services Vadlaheidi east Date Nov.2010|Page 2 of 11
Empl. Vegagerdin / Corehole VK -06 50 -100 m Design AgG  |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.: 479,5 |Driller RFS Drilled Oct. 2010
Elev. | Depth P Depth | Rock Core RQD % owT/| Perm. (LU)
masi| m | Description of corehole VK - 06 cotomn | % 110730750 1100 2550 75
444 | S0 Intermediate Olivine - Porphyritic basalt K4| 50 | 100 61427180 b
7| Phorphyritic olivine basalt, scoriaceous competent basalt K-5 ] I Lo
: o : B ™. 100 | 57/10/0/0
52 — Tectonized rock, old joints recemented with zeolites and opal, 52 O N : : :
_ ho serious weakness detected in the former joint zones I 97 60/26/10/0 Vo
“|  Vesicular scoriaceous basalt, all vesicles half filled or filled with zeolites 7::-:: : : Qc=39-13/1 < 1:’5 LU
54 —| _ Chabazite-thomsonie sa b on w0 2a 1] | |l AL
9107 2371
—  Phorphyritic-olivine basalt, moderatly jointed, joints rough, undulating, 7:=‘:=‘ \bar\ :
mainly coated with brown hard clay . 100 | 64/36/15/0 b
56 — 56 — I
xxxx | | |
| | o
Sediment, red brown waxy, very weak 0,1 m ] 100 51/0/0/0 : : :
439 — -
58 Olivine basalt with scattered plag.phen. 97 | 0/0/0/0 Lo
| € At 190 nf hole ddpth
The rock is tectonized, with formerly crushed but recemented zones 53 | 15/0/0/0 _i : : :
60 —| The cement material is mainly black clay K-5| 60 =+ o
— T | | |
—  Problem with inner drilling rod, the core breaks up and erodes K-6 - [
35 | 16/0/0/0 | | |
62 — 62 — 71 21/0/0/0 o
| | |
B n Qc=14-47 Lo
21 24 1 b
—+ Qc= X £2 g+ [
64 4 ------------ 64 — 910 " 2371 [
88 26/0/0/0 [
| Tectonized zone -] 4+ : : :
Short zone of crushed basalt and probably the cementing matrix 100 | 43/0/0/0 Lo
66 — s eroded - coreloss indicates tectonic fault 66 | Lo
n ] 0/0/0/0 Vo
83 [ |
T | | |
68 — Lo
,,,,,,,,,,,,, 96 | 28/0/0/0 Lo
Inclination of hole 43,1°below horizontal 1 : : :
70 = Problem with inner drilling rod, the core breaks up and erodes gg*i;g;g;g H‘ZCO m‘ ho'? da‘pth
| | |
430 7 Sediment, claystone light orange red, very weak rock, waxy surface of ] 1306’*74/0/0/019/0/0/0 'i‘ Lo
79 - core, pebbely granules < 5 mm near the base | ¢ 25 100 | oo/0/0 : : :
= = | | | |
_|  Scoriaceous at the top, mixed with sediment K-7 7:.-:.- 100 77/0/0/0 o
L 100 | 67/62/0/0 Lo
74 |~ T To T T T 74 5 Lo
Tholeiite basalt / 1 Lo
-] Hard, vesicular, vesicles mainly filled with zeolites */ i 100 | 46/0/0/0 : : :
Relatively dense, few vesicles, hard and highly jointed SR 100 59/0/0/0 Vo
76 7 76 bl _ !
Tectonized rock / i 1 Qc=4-13 gLy up
| Some fractures, probably originating by tectonic stress 7] / S Qc= 9?0 X % Il t;:;g%:)
78 — 78 — % .84 100 | 59/20/0/0 [
- o T bleed at
_ e | |
% ALY 100 | 54/14/0/0 1012 l?ar
80 — Highly jointed and short zones of formerly crushed rock, 80 —/ ST d\ 0'5 LU
recemented with zeolites, opal and brownish hard clay K-7 / ERiy =+ at 1‘2151
T 3| T S ar
Some coreloss, 5 cm red sand-siltstone K-8 / Arii| 100 | 68/0/0/0 d‘ Lo
82 — 82 — A I
K ] ] o 100_|_0/0/0/0 Lo
71 Tholeiite basalt - intermediate olivine basalt 7] 100 | 71/21/0/0 Lo
— —] | | |
84 Tectonized, highly jointed with short crushed zones 84 97 43/5/0/0 o
-l Many joints filled and healed with opal and zeolites . 100 | 26/0/0/0 Lo
Qc=28-9,5 Lo
86 — 86 — T o= 8y 24,1 Lo
i i 910 " 2371 o
86 | 32/0/0/0 Lo
88 — 88 — T Lo
Highly crushed zone and several joints with 5-20 mm thick gauge material, 100 | 40/0/0/0 [
-1 opal and zeolites -1 T : : :
90 — 90 — é 100 | 57/0/0/0 Lo
| | |
416 _| Sediment, siltstone claystone Red at top but brown in the lower part i 301 0/0/0/0 10/0/ Aj'S‘o ”1‘ ho'f da‘pth
Waxy, very weak rock, crumbles and erodes during drilling 21% 0/0/0/0 0/0/0/0 . i o
414 92 92 — — Lo
. H ® 85 | 0/0/0/0 [
| Porphyritic basalt K-8 | 89 0/0/0/0 P
Erodes during drilling problems, also tectonic breccia by :x: :x:x 100°-11/0/0/0 Lo
413 — - - = Lo
94 Sediment, claystone 94 0 | 0/0/0/0 0/0/0/0 T
1 Yellowish brown, extremely weak rock that erodes and crumbles during drilling N 4 *QC :1§<0£-2 ) ?' i : : :
96 — Waxy surface on particles, like oily surface 96 — Qe=—237X34 X% Lo
80_]_ 0/0/0/0 [
"1 Inclination of hole 43,5°below horizontal N 58| 0/0/0/0 A 35.’?. m fo ehd
98 — , 98 —Fr of drilling #“IO|Q
Fault breccia  Medium grey and black, small fragments of angular basal St M 100 64/0/0/0 L 1
—|  Core erodes slightly. pieces, well cemented with clay, fair tunnelling rock 5505 100 53/0/0/0 | | .
408,8| 100 i 100 b a7s 1007 0/0/0/0 = o
) DyKe Basalt, dark grey and almost black ke L




Jardfraedistofan Ehf> Vadlaheidi Tunneling Project JFS-81 | brwg. VK-6_cC
JFS Geological services " fx:
¢ Vadlaheidi east Date Nov.2010|Page 3 of 11
Empl. Vegagerain / Corehole VK - 06 100 - 150 m Design AgG  |Drawn AgG
Greio leid Coord. X: 547732 Y: 580502 Elev.. 479,5 |Driller RFS Drilled Oct. 2010
Elev. | Depth o Depth | Rock Core RQD % Perm
- GWT -(LV)
mast| m | Description of corehole VK - 06 coumn | % 10730750 /100 25 5075
409 | 100 DVke Basalt, dark grey and almost black 100 P74 100] ssoi000 Lo
- Sediment - claystone Red, weak, vaxy surface on core - 86 23/0/0/0 o
_| Olivine basalt scoriaceous with minor sediment fillings, SLULELDY b
407 102 sediment very weak and erodes 102 —pritiiit 89 41/0/0/0 Lot
| | |
Fault breccia well cemented fragments of basalt yield cemented rock S ) 79/0/0/0 Lol
104 — - , i —fririrT P
Olivine basalt - Basaltic dyke k10| 104 TEHLILI 100 7676500 S
medium dark grey, relatively coarse grained basalt with flow structures 1 b
106 —| Crystalsize resembles dolerite 106 — . . E | 100! es/26/0/0 : : :
Moderately to highly jointed LT : : :
| | |
108 — Joint spacing mainly 0,1-0,5 m, joints rough, undulating coated with dark clay | 108 —#.i'%i%8" T : : :
| PRI 100 | 51/13/0/0 oLy |
SRR tested |
110 — 110 —f i, up tq 17
T bar 1 1
B : . —f4RELT] 100 | 707300000 ro
112 The rock is darkgrey, as a result of black clay filling all pores and joint planes ALY 4 b
1 S . 112 i Lo
| Micropore flow banding in addition to other micropores K10 BERLTR 100 | 45/45/300 : : :
KE TESRTLLY 97 59/29/10/0 [
- SLELEL iR A
114 — 114 —LELELETL) 100 | 63/0/0/0 rero
' . ' . " . " . — ! ! !
_ B Qc=39-13 Lo
Scattered large vesicles filled with black clay or zeolites LELILEL =59 24,1
116 g y 116 —fii Qe=7510% 23 %1 Lol
-1 Medium joint spacing, all joints rough, undulating, filled with black stiff clay -] ALELELL 100 70/31/0/0 : : :
118 100 | 15/0/0/0 Lo
] 4 | | |
118 100 | 43/0/0/0 Lo
| — | | |
| | |
. | | |
120 — 120 — | 100 | 96/79/25/0 : : :
| 1T | | |
| | |
| | |
122 — K-11| 122 100 | 58/0/0/0 [
— | | |
_ K-12 T [
| | |
124 — 124 100 | 62/40/25/0 : : :
| | |
Dyke.. Well cemented contact 100 39/0/0/0 Lo
390 126 —{ Scoriaceous basalt Scoriacerous and tectonized basalt 126 100 | 40/0/0/0 O
| | |
- Sediment, claystone Light red to red veak, waxy with slicken sides = 917" 83/0/0/0 Lol
82 | 27/0/0/0
128 — Very weak to extremely weak rock, crumbles and erodes slightly 128 — - : : :
777777777777 | | |
- Orange red to light brown tuffaceous, clayous sediment, very-extremely weak - 58 | 0/0/0/0 bt
7777777777777 | | |
_| Grey tuffaceous claystone, very weak T b
130 ~ Eigh} tlrciwp Eeghﬁraﬁ ri}:h claystone 130 98 | 30/0/0/0 : : :
—  Medium grey claystone rich of tehpra, waxy surface, very weak rock K-12 - b
Inclination of hole 44,2°below horizontal =4 85 42/15/10/0 o
132 — _ Probably no original joints K-13| 132 — : : :
~ . —+ | | |
| Dark grey-black claystone, weak rock, but stronger part of the sediment - Qc=0.2-2 o
| | |
134 134 Q=5 3% 854 o
Probably few or no original joints in the sediment ’ : : :
= P e lagh - 100 | 66/12/0/0
_ Light grey_zone, claystone weak : : :
136 — _ 136 — T P
Darkgrey claystone, weak rock but stronger part of the sediment [
- — | | |
J 73 | 60/50/40/0 Lot
138 —{--- - 138 o
381 Light grey zone, claystone - very weak 93 33/0/0/0 : : :
140 - Scoria - Scoriaceous basalt scoria mixed with sediments o oLy, |
Medium strong scoriaceous basalt with approx.15-20% 140 LT 100\ B7/as/0/0 tested |
- of clayous sediment infiltration, decreasing downwards K-13 —ponInTW0] 100 90/53/21/0 up to] 14
142 -, o K-14] 42 e 1 ba}r L
A mix of scoriaceous basalt and tectonic breccia, medium strong, competent ro L | 100 | 9517417410 o
N
_ ] | | |
Tholeiite basalt / Lo
144 —  Medium grey, hard and strong, vesicular in the upper half, 5-10% vesicles 144 — 100 | 96/59/37/0 [
| =20 mm. Moderately jointed, joints rough, undulating, coated with dark + Lot
and green clay . 100 | 79/45/20/0 Lo
146 — 146 — 100 75/41/19/0 : : :
| Qc=5,0-16,7 Lo
n __75 24 b
148 - - Probably a fault zone, 0,2 m green clayous sediment with basalt fragments 148 1.9 510% 23 XIl Lo
100 | 37/0/0/0 Lo
I ] A 4 [
373 ] 150 Scoriaceous basalt 150 100_|  87/62/0/0 Lo




Jardfredistofan Ehf> Vadlaheidi Tunneling Project JFs-81 | brwg. VK-6_d
JFS Geological services " fx:
gl Vi Vadlaheidi east Date Nov.2010|Page 4 of 11
Empl. vegagerdin / Corehole VK - 06 150 - 200 m Design AgG  |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.: 479,5 |Driler RFS  |Drilled Oct.2010
Elev. | Depth F Depth | Rock C RQD % Perm. (LU
masi| o' | Description of corehole VK - 06 Pt | Rock | Core| " RQD ¥ 0 Q [0WT| 524V
373 | 150 | Scoriaceous basalt with sediment on voids at the base, 40 cm zone Strong contaft150 |.#.<.#| 92 | 62/34/0/0 P
- Sediment Red claystone, waxy, very weak, K-14 m 89 | 0/0/0/0 o
N g S —_— 94°" - 22/0/0/0 o
152 | mixed with scoria in lower part K-15 100 | 46/0/0/0 [
Scoriaceous basalt ug 28] 100 | eeuzens R
- Greyish brown, strong sediment infiltration in the upper part 2,5kN N OLU
but compact in the lower part Competent rock 14 MPa AP 4+ téstéd |
154 -~ """ P 154 ‘
» .. e # up to 14
_| Porphyritic basalt - Tholeiite basalt 7:::@::: 100 | 100/0/0/0 dgr o
Medium grey, with vesicular and flow banded zones e | : :
156 _ ] EE | | |
Frequent thin micropore bands 156 :x:x:x:x 100 | s1/53/18/0 o
1T | | |
4 T Lo
EE | | |
158 — 158 it Lo
w 100 | 80/46/21/0 [
— L . 7xxxxxxx: o
Inclination of hole 44,3°below horizontal 10X RN [
160 — The basalt is with 5-10% plagioclas phenocrystals in the 228KN 18| 160 —fFxTn T Lol
upper part but the phenocristals decrease downwards 193 MPa K—E x:-:::-:x:-:x:-: 100 | 85/85/46/46 b
N R g bl L) _ ) o
162 - Tholeiite basalt Light grey, very hard and strong rock y Qe _785'12_417'3 Lo
162 =510 23%1 Lo
— = | |
Frequent thin micropore flow banding 100 78/50/33/12 : : :
164 — 164 — Lo
100 | 72/38/23/0 Lo
- | | | |
| | |
— | | |
166 — 166 [
| | |
- - 100 | 80/35/17/0 Lo
| | |
168 — 168 Lo
— | | |
] K-16 . o
— | | |
170 — K-17| 170 100 | 100/41/41/0 o
T | | |
| / [
| | |
172 1727 100 | 58/29/29/0 Lol
- ] | | |
4 | | |
| | |
174 7 X 174 7 / 100 | 100/90/90/0 Lo
_ 28,1 kN T o
———————————— 240 MPa A | o/o/cio Lo
355 176 —__ Scoriaceous basalt,dark red brown Sediment, red sandstone 15 cm 176 45/0/0/0 : : :
- Scoriaceous basalt 42/42/0/0 Lo
Redbrown, well compressed, moderately strong and strong, brittle rock B 61/38/0/0 o
— | | |
8= 178 | 87/57/000 Lo
Tholeiite basalt Light grey, very hard and strong rock K-17 Lol
=1 { 59/16/0/0
180 — Partly with micropore flow banding K-18| 180 — - : : :
rQc=23-77 b
Qe= 9350’(37_‘31"?1 2Ly,
182 — __ 6 X| 182 tested |
Moderately jointed 21,5 kN 100 35/15/5/0 up to 16
T T T T T T T T T T 184 MP. n 100 | 55/37/16 o
Highly jointed : € bar, |
184 — 184 — Vo
Joints rough, undulating, coated with black and green clay 100 | 38/0/0/0 o
and occasionally with small chabazite zeolite crystals ] iR [
| | |
186 — 186 — 100 | 0/0/0/0 : : :
- _ T [ |
| | |
100 | o/o/0/0
45 | 188 _ _ K-18| 188 1 o
Sedlment. silt - claystone dark redbrown, siltst. waxy, weak rock  K-19 64 | 43/0/0/0 o
7| _ Scoriaceous basalt vesicles mainly filled with green clay o] 93 | 1400000 Lo
190 — Basaltic dyke brecciat(_—)d dark grey microporous rock, prqbably there is 190 — ﬁi)* gg/)/()//o/ : : :
a tectonic fault zone along the dyke, brecciated 14/0/0 [
. recemented basalt N 95 46/13/0/0 o
192 — Inclination of hole 44,9°below horizontal 192 — Qc=3,1-104 : : :
46 2-4 1 Lo
- Qc= XS X7
_ _ 910 2371 Lo
| | |
194 Dark grey porous dyke, tectonized rock 89 | 29/14/0/0 [
— 194 — | | |
Composite dyke, difficult to define where dyke ends and basalt starts : : :
342 7 100 88/0/0/0 o
196 - Tholeiite basalt light grey, fresh, very hard and strong 196 —y Lo
Joints rough, undulating, coated with black clay ] 100 | 75/25/0/0 : : :
K—19 | | |
198 — = — 100 | 81/46/0/0 bt
k20| 198 / 1 L1
n ] 100 | 60/49/23/0 Lo
338 | 200 200 ﬁ 100l 70151410 L




Jarsfraedistofan = ) Vadlaheidi Tunneling Project JFS-81 | Drwg. VK-6_e
i i L - -
JFS Geological services Vadlaheidi east Date Nov.2010|Page 5 of 11
Empl. Vegagerdin / Corehole VK -06 200 - 250 m Design AgG |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.. 479,5 |Driller RFS  |Drilled Oct.2010
Elev. | Depth F Depth | Rock C RQD % Perm. (LU
moer Do | Description of corehole VK - 06 Pif | Rock |Core| ~RQD 9% " |owr e 510(715)
338 200 i 200 I
| Tholeiite basalt / Qc=47-156 o
Hard and strong, light grey core, very hard and brittle rock 4+ Qc= 70 24,1 Vo
202 9 202 — 9107 2-371 o
Frequently jointed, joints rough, undulating, coated with black clay 25,2 kN : : :
i 21 MPa ) / 100 | 76/53/37/37 Lo
| | |
204 — 204 Lo
Vesicular zones b
= - | | |
************ % 100 | 67/43/0/0 L1
— — | | |
206 ) ) ) 206 7w
Very vesicular basalt, most vesicles empty and coated with black clay A Lo
333 - K-20 e e o
; K-21 100-|- 100/100/0/0 Lo
208 — Sedn_nent, claystone 208 — 100 | 67739/0/0 Lo
Red siltstone-claystone, waxy surface, very weak rock 100 | 61/29/00 [
= Probably no original joints = Qc=0,7-3 Lo
210 — Yellowish brown and green in the lower part 510 — Qc= S_Z, X %ixqu : : :
: : RIS 100_| 98/0/0/0 o
-| Scoria - scoriaceous basalt AT Lo
) s te el 100 | 97/97/97/75 Lo
Dark grey, moderately strong, well compressed and consolidated, R Lo
212 =1 very vesicular rock. Most vesicles filled with white zeolites 212 77007 100 | 99/85/85/T7 o
11 o Qc=7-23 o
| — S | | |
2] g BN e | ]
214 — a 214 —{'» s a 3 | | |
% N W W | | |
-~ Er
n ) J‘-"®-"‘-" 100 | 100/82/82/82 o
Vesicular down to 217 m depth WA o
216 | " - ST - " 216 Lo
Scoria - scoriaceous basalt, porphyritic type K‘& -._'_':\_': :x: iR [
7 K-22 o o
Porphyritic basalt NI Vo
218 7 218 = s w100 | 65/11/0/0 P
Light grey, ca.5-7% plag.phenocrystals < 4 mm, hard and strong e s s st o
— — W H XX
Vesicles disappear downward, hard and strong basalt, RN k0,5 LU
290 —| slightly tectonized but well cemented at 220 m depth 220 _:x:x:x:x 1T tested
| Inclination of hole 45,2°below horizontal et hp io 20
Porphyritic basalt - like tholeiite basalt, light grey, hard and strong rock x:xxx:x: 100 | 272/212/212/0 Paﬂ :
222 —  Micropore flow bandings 1| 202 —ﬂ@x:‘ [
_| Highly jointed, possibly tectonized rock, joints rough, undulating 253N 7:*,:*“*:* 100 67/0/0/0 : : :
216 MPa ENEED Lo
e w100 | 88/76/5210 Lo
224 — 224 e wom x| 99 | 79/53/45/28 P
| | |
1 el | @S|
K-22 4 0e=—19 24 1
226 — W pa] 226 =5 10% 2351 Lo
= EE
i s 92 | 52/0/0/0 Lo
et L
228 228 T x w x5l 100 | 16/0/0/0 Lol
EE A -+ o
- B L
By L
230 — Drilling problem. Inner rod not in right place 230 T E R 100 | 76/27/0/0 [
xxxxxxxx | | |
= RN 1 : : :
B | | |
232 | 232 —.¥. % % % 100 | 68/27/0/0
: R L1
315 | Sediment - sandstone _ Light red, not waxy, moderately strong ] 100 | _100/0/0/0 Lo
R
i < e el 100 | 97/97/97/97 bt
234 | Scoriaceous basalt 234 _:x:;x:x il B
_| Redbrown, well compressed and consolidated, moderately strong rock K-23 7..,: .\Q.\: 100 | 100/100/100/76 : : :
K24 | toa "™ 100 | 99/99/99/82 Lo
236 | 236 T Qc=7-23 o
a i . 5,1 kN e e e __99 24 1 o
_ Tectonized zone 0,3 m at 237,8 - 238,1 savPa R Q=50 X 53 X1 : : :
238 — Tholeiite basalt 238 — o
Tholeiite basalt, light grey, very hard and strong rock : : :
Porous and vesicular, most vesicles half filled or filled with white 98 | 89/77/41/0 Lo
240 —| hard clay and zeolites 240 — Lo
_|  Open void ca. 10 cm, chabazite crystals | 97 | 83/63/41/10 Lo
97 | 72/58/22/0 Lo
242 , 242 Qc=5,3-18,5 Lo
i i | | |
_| Open void ca. 5 cm, chabazite crystals 104 kN ] Qc= sffo X % le Lo
166 MPa -+ b
244 K-24| 244 7 Lo
- K25 — 95 | 72/58/22/0 Lo
| | |
246 — 246 — 4 I
| | |
- — | | |
| | |
_ _ [
248 Inclination of hole 45,7°below horizontal 248 99 | 84/38/25/0 L
—{  Tectonized (brecciated) rock ca.0,3 m, well cemented - o
303 | 250 Scoria zone 10-15 cm at the base Sediment - sandstone 250 /? 100 | 61/0/0/0 o
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JFS Geological services Vadlaheidi east Date Nov.2010|Page 6 of 11
Empl.  v/egagersin / Corehole VK -06 250 -300 m Design AgG |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.. 479,5 |Driler RFS  |Drilled Oct.2010
Elev. | Depth s Depth | Rock Core RQD % Perm. (LU)
masi| o | Description of corehole VK - 06 P Rk | 9% |10 ,3(?,50 00 Q|| 25 50 75
250 : 250 100 | 84/84/84/0 o
303 Sedl_ment, claystone | an L
7] Red siltstone - claystone, weak to very weak rock, waxy surface [
250 Turns to green and gradually changes to sandstone 252 100 | 79/33/33/0 [
e — o
_| Sediment - sandstone - T o
Sandstone, dark green, medium grained, stratified, thinly bedded, K-25 : : :
254 71 peds 2-10 mm thick, medium strong rock K261 254 100 | 99/99/99/99 UL
—  Few original joints - [ |
4 o
—  White vein, joints filled with calsite, 3-5 mm aperture — o
256 e vein, joints fifled wi : peru 256 100 | 98/98/98/69 : : :
m ] o
100 95/91/91/79 [
258 — 2581 — : : :
—I Several white veins, joints healed with calsite, aperture 15-25 mm 4+ | T Qc=<1-4 L
o
260 7| Dark green-grey uniform, medium to fine grained sandstone 260 Qo= 2ox 2yt Lo
T 10 ] 100 | 91/91/91/91 o0 g
The sediment is more coarse grained in the lower part 56KkN X 1 000
_ : _ o
262 36 MPa 262 [
—  Several thin white veins (up to 15 mm) of calsite healing, former joints 26 - 100 | 100/100/100/100 E E E
_ ] - o
264 K27 264 | 00 0
-1 Coarse grained sandstone with small pebbles 7] : : :
) o
—{  Medium strong rock —
266 u 9 266 100 | 100/100/100/100 L
_ . o
— | o
— 4
268 268 159 |
tested up
. N 100 | 97/91/91/91 to 6,8 bdr
270 —  Inclination of hole 46,1°below horizontal 8 X| 270 at 369 :
53 kN -+ Imjin; |
1 35 MPa ] M?’Xiniurﬁ
capacity of
272 [~ -~ - - ------- K-27| 272 ;
287 Coarse grained sandstone-almost fine grained conglomerate with sandy matrix| 100\ o7/97I97IST msltrurlnenlts
Scoriaceous basalt with sediment fillings in large voids at the top, K-28 '-_':'-:'s___'s___ 100 | 65/41/0/0 : : :
274 well compressed, medium strong rock 274~ [
EPCYCNES [
_ - #| 100 | 99/83/27/0 o
" Y
276 276 —“:ng?:“: 1
B i e x =+ o
- xx w x| 100_|  100/100/0/0 00 0
- Porphyritic basalt e o
xxxxxxxx | | |
278 —  Porphyritic basalt, light grey, hard and strong, 5-7% small plag.phenocrystals, | 278 —*x"u"x"x 100 | 95957710 o
vesicular, mostly filled with zeolites and black clay o g L
- —x X X X
o
Scattered white veins of joints healed with zeolites H:H:x:x: —+ [
280 = Inclination of hole 46,1°below horizontal 280 F By L
X X X
| R [ |
7777777777777 0y | 100 | 90/87/74/47 o
[ X X
282 — Tectonized basalt, former joints and crushed rock recemented 282 -Eﬁ oplen ;oinlt
| with zeolites and black clay, water loss at 282,5 m depth K-28 73:3:3:3: + pr¢bap|y :
K—E :x:x:x:x 100 89/77/42/13 |>ai60 I/m‘in
I - eakade
284 284 7 = ® %% 100 | 08/91/66/45 !
o thdre | |
7| The basalt is very hard and strong, brittle rock with close spaced joint system, o Qc=5,9-30 : : :
kind af a tectoni tt ® = 2-4 5
286 —| Some kind af a tectonic pattern 286 ’“x“@“x Qo= 6{530)( Exil o
_ 7xxxxxxxx [
B o
— - -
288 288 e, x.x x| 100 | o3/90/52/0 Lo
— 7::::::::::::’: 1T | | !
EE ! ! !
290 =7 Thinly micropore flowbanded in the lower part X 290 i Lol
21,4 kN xxxxxxxx 100Ak 71/33/0/0 | | |
_ 182 MPa L) o
kg kg
R .
292 K-29| 292 TerarE| 100 | s/e0/0/0 o
- EE | | |
- K-30 I [
EE
W X X | | |
271 | 294 | Sediment, sandstone - claystone red waxy, weak to very weak rock | 294 ] 100 54/54/0/0 Lo
. L. 11 27 R | | |
-| Scoriaceous olivine basalt L A
] ) . ) 7.7kN ... | 100 | 100/100/100/100 Lo
206 —  Scoriaceous basalt, redbrown, highly vesicular ca 30-40% vesicles, 50 MPa 206 o
filled with white zeolites e 100 | 95/88/75/38 B
— T o oM s —
,,,,,,,,,,,,, [ = x = _ [
208 — Porphyritic basalt ~ Medium grey, hard and strong, plag.phenocrystals 208 T Qc=65-217 [
. EE 95 24 1 [ |
ca.15-20%, rather small (size <5 mm) ENENENE Qc= XS X3
_ 7xxxxxxxx 6-10 231 : : :
267 | 300 Several very large vesicles < 50 mm half filled with zeolites 300 x:x:x:x; 100 | 92/76/63/63 Lo
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Empl. vegagerdin / Corehole VK - 06 300 - 350 m Design AgG  |Drawn AgG
Greio leid Coord. X: 547732 Y: 580502 Elev.. 479,5 | Driller RFS Drilled Oct. 2010
Elev. | Depth F— Depth | Rock Core RQD % Perm. (LU
mast o' | Description of corehole VK - 06 P | Rock e | o nrao 0 Q || 28 ne
267 300 h Tl b | : 300 xxx xx -
Porphyritic basalt  medium grey, very strong rock (R
— — = Ed
Scattered vesicles 2-3% up to 10 mm filled with black clay e 100 | ss/sus2i0
302 < Inclination of hole 46,3°below horizontal K-30| 302 *:x:x:x:x
B K-31 P
. .. AR Y —t
304 _ Scoriaceous porphyritic basalt 304 i nT
EE
Scoriaceous basalt, porphyritic, well compressed, consolidated, " ot el 100 | 98/89/65/0
— . . AT
medium strong-strong rock, very few joints - competent rock PN A
306 — 31 WP 306 i
RSO
N '%.-"%.-'\.-'\.-' / / /
308 | 308 100 | 95/88/75/38
S el 100 | 94/90/58/36
™ N W W
- Ea
310 — - Inclination of hole 46,4°below horizontal 310 7:-’@:-’ T Qc=6,5-21,7
-~ -~
Approximately 1 m block of porphyritic basalt inside the scoriaceous basalt AP Qc= 9?f0 % Il
— 7'\..__'-«..__\.__\.__ % O 5 _U
K-31 AT '
312 10 221312 7w 100 | 97/87/87/50 tested
X k32 A Up to 19
B 5 kN s - -
34 MPa *,‘*@‘, 100 | 98/98/67/0 bal
258 314 | Sharp contact, no weakness 314 R Nol flot
. /0/0/0
Sediment, Claystone 88 | 27 below|8
- . Y T 94 | 77/61/38/0 b
Sediment, claystone, very weak to extreemely weak rock, waxy surface 05 | 51/37/20/0 al
316 UCS 6,3 MPa 316 —
_| Dark redbrown at the top, orange-red in the middle and lower part _| Qc=0,6-23
318 UCS 5,4 MPa Qc= :19 ;;i zis
— 318 — - 42,
UCS 7,6 MPa  16kN 05 = 36/36/0/0
053 —  Brown very weak claystone in the lowest part 10 MPa 7 99 | 13/0/0/0
320 . .
Scoriaceous olivine basalt  sediment, infiltr. in the uppermost 0,6 m 320
,,,,,,,,,,,, ) : 100 | 79/67/47/0
— Medium dark grey, well compressed and consolidated
L. K-32 T
322 = Olivine basalt Grey, strong rock, vesicular ca. 10-20% K33 322 97 | ea3aio0
_ large vesicles down to ca. 325 m depth |
99 72/41/27/0
324 — 324 — 4
N _ Qc=48-16
Qc= 72, 24,1
326 — Vesicles coated with black clay and light blue hard clay 326 — 91072371
| a 100 | 85/50/50/0
Nice zeolites in voids -
328 — ’ . 328 —
Medium grey, microporous very strong rock " X 100 | 63/41/26/0
b 12,4 kN -
Inclination of hole 46,7°below horizontal 130 MPa
330 — Frequent joints, rough, undulating, coated with black and blueish hard clay 330 — -
| K-33 | 100 | 54/0/0/0
245 =
332 4 Sediment, claystone K341 332
! Y 100 | 72/61/27/0
-1 Red siltstone-claystone, red in topmost 0,7 m then green-grey, .
waxy, very weak sediment T N
334 — —
************ UCS 14,5 MPa 334 100 | 98/91/61/40
- Sediment, sandstone N
336 — Dark green, mainly fine grained well cemented, 336 — -
moderatly strong sandstone, not waxy, the
7| strongest part of the sediment UCS 13,9 MPa n
338 —| The core breaks up into scales during drilling, 338 | $0,2LU
probably as a result of too high pressure 100 | 99/87/61/0 tested
| Stratified sandy and silty sandstone - claystone ° N -T up to 20
340 —| The strength is decreasing downwards TN 340 | ar
Greenish grey tuffacous claystone, very weak, waxy surface 19 MPa K-34 100 | 89/89/89/89 Dpens| at
| The core breaks up into 3-10 cm long stumps K3E] N 99 72141128117 Fdz ?Iar
342 —| Inclination of hole 46,7°below horizontal 342 | 0 flow
4 Qc=0,8-3,2 elow B
- - __72 12 1 ar
Q059 ¥ 3.4%35
344 1 344 7 100 | 75/50/0/0
346 Sediment, c|ay3tone 346 100 [~ 100/100/100/0
Greenish grey claystone, very weak to extreemely weqk, waxy surface on core
- grey ciay: v v weq Y T 100 | 50/0/0/0
348 — 348 —
UCS 5,4 MPa
232 | 350 N 350 N 100 | 75/0/0/0
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Empl.  vegagerdin / Corehole VK - 06 350 - 400 m Design AgG  |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.. 479,5 |Driler RFS  |Drilled Oct.2010
Elev. | Depth P Depth | Rock Core RQD % Perm. (LU)
masi| | Description of corehole VK - 06 PN | Rock 1 Core | o D e Q W7 25 50 75
350 . . _ K-35| 350
232 | Sediment, siltstone - claystone Sediment claystone, very weak | = i 84 | 60/0/0/0 Vo
Waxy sediment, stratified dark green, reddish brown tephra layers 4+ : : :
352— altered to claystone 352 — Lo
| | |
71 Probably no original joint N 100 | 57/0/0/0 Lo
| | |
354 The core breaks up into scales during handling 354 99 72141128117 : : :
-l Very weak sedimentary rock ] Qc=0,8-32 : : :
— ] -2 12 1 [
356 356 Q0= 5.9 ¥ 3.4%25 Lo
_ . 100 | 45/0/0/0 <02Ly
-+ tested 1
358— "Soft" ductile sediment, molded with the drilling rods 358 — 100 | 70/000/0 Ub td ZO
_| _ Inclination of hole 46,6°below horizontal 4 bar ! !
260 Satndstone, dgrk gtrelly andl?rt(-:;]en, tstratifie:i sart1d3f/ tahnd sigy bedts, K36| 4o 100 | 9a/9a/61/61 Qpens at
—  not waxy, moderately weak, the strongest part of the sedimen — -]
y ly gest p K37 1 22 bar |
| Probably no original joint ] No flow
¥ no ongmatjor below
362 UGS 19.1 MPa 362 — 100 | 100/69/69/42 bir : 8‘
’ Co
7 I | | |
4 | | |
364— ~ §t[a£ifi£eq gologriu[green, grey and brown sediment 364 — : : :
- Soft" ductile sediment, shrinks during drying - 100 | 67/22/0/0 : : :
36— Green-grey claystone, weak to very weak weak rock 366 — Lo
4 | | |
220 — Red claystone in the lowest 0,8 m UCS 14,2 MPa — 98 | 27/0/0/0 : : :
— . |- PR [
3681 Scoriaceous basalt 368 —u7w7w 7| 100 | 100/100/200/100 Lo
| Scoriaceous basalt, dark grey, very porous and vesicular, K-37 7:-':-':-':-' Qc=55-19 Lol
370 moderately strong (competent tunnelling rock) "¢ K—E 370 ___:___-'_\-’_\: +Qc= 98110 X %—;1 le : : :
B 3,6 kN ] B 3
_ . 20 MPa :«*:@*:«* 100 | 84/75/75/56 Lo
-1 _Scoriaceous basalt - Tholeiite s 4| 100 | 63/41/41/0 o
| | |
37271 Tholeiite basalt 372 — 100 | 77/68/43/0 Lo
-1 Tholeiite basalt, medium grey core, very hard and strong, slightly ] T : : :
micropore flow banding. Joints rough undulating, coated with black and [
37471 green hard clay 374 100 | 87/7417400 Lo
- — | | |
| | |
376 _ __________. 376 — T Lo
—  Tholeiite basalt, light grey, hard and strong, moderately to highly jointed, — 100 | 76/36/24/0 : : :
378 joints rough undulating, coated with black and blueish clay 378 100 72/44/30/10 : : :
K-38 o
— T | | |
K-39 Qc=4,7-16 Lo
380 . . 380 — Qc= 12 X 24 Xi e
Commonly brown alteration zone at the joints T 91072371 o
- — | | |
100 | 55/13/0/0 Lo
1T | | |
382 382 — Lo
100 | 41/0/0/0 [
= — | | |
T o
384 384 — 100 | 76/22/0/0 : : :
11 T | | |
7 27,8 kN X N Lo
— 290 MPa 386 — | | |
386 100 | 82/77/53/53 Lo
7] Vesicular basalt in the lowest 0,3-0,5 m, sharp contact to sediment T : : :
205 -
388— ___ _ __ _ Sediment, sandstone, very dark bown  UCS 24,3 MPa K-39| 388 — 100 | 62/44/44/0 Lol
_| Sediment, claystone  Claystone, red-dark red, extremely weak, 0] | 1 Lo
breaks up and crumbles during drilling o
390— Red and dark red very weak and extremely weak rock, 390 — 100 | 0/0/0/0 Lo
crumbles during drilling and handling. UCS 7,2 MPa A1 T
7]  Very colourful stratified sediment 7] : : :
392 Jnflg]eiu?nioj rlolja 4?,2°bel0\_/v horizontal 392 —| 100 | 20114/0/0 o
Green coarse grained pumice 0,2 m 99 20/10/6/0 : : :
—  Probably few or even no original joints in the sediment - T
Very weak to extreemely week rock T 01-08 [
—_—— e —————— = — =<< -
394 Green coarse grained pumice < 0,4 m 394 Qc 20 1_'2 1 ’ : : :
- Very weak to extreemely week rock - Qc= 610 3.4 355 : : :
100 | 8/0/0/0 [
3967 Claystone, extremely weak, waxy, crumbles and deformes during drilling 396 100 0/0/0/0 o
- | | |
] R R R . — A o
Scoriaceous basalt Scoriaceous basalt, dark brown, highly vesicular, R o
308 almost all vugs filled with zeolites 398 I 100 | 100/100/200/100 Lo
************ 1T | | |
_| Tholeiite basalt i 100 | 100/100/100/100 Lo
197 400 Tholeiite basalt, medium grey, very hard and strong 400 A 99 -+ 95/88/72/62 1 1 1
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Jardfraedistofan Ehf> Vadlaheidi Tunneling Project JFS-81 | Drwg. VK-6 i

JFS Geological services Vadlaheidi east Date Nov.2010|Page 9 of 11
Empl. vegagerdin / Corehole VK -06 400 -450m Design AgG  |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.. 479,5 |Driler RFS  |Drilled Oct.2010
Elev. | Depth s Depth | Rock Core RQD % Perm. (LU
masi| = | Description of corehole VK - 06 P e | ok |10 /50y e01100 Q || 28 510(7‘,5)
197 1 400 | 1y jeiite basalt ko) 400 / A
n K-41 7]
Tholeiite basalt, light grey, very hard and strong, vesicular, 100 | 95/85/71/42 : : :
402 —| large vesicles < 10 mm, partly filled with zeolites 402 — 99 95/88/72/62 Lo
| | |
_ 11 ] T [
18,5 kN = / Qc=6,3-21 Lo
— 157 MP: — __95 24 1 b
404 a 404 Q=X 22 : : :
. UCS 8 MPa . // 99 | 91/85/50/50 Lo
| | |
193 | 406 — - - 106—] 95 - 95/0/0/0 Lo
Sediment, siltstone - claystone Red sandstone at top, claystone most ;Er& 100 | a8/30/000 o
—  Very weak, waxy core. Strong red colour, very weak (extremely weak) breaks up — d L ! :
. 11 s - |
408 — Scoriaceous basalt 2,2 kN X 408 —:.-':.-':.-':.-' 100 | 89/89/89/89 t\ésr\éd I
| Scoriaceous basalt, dark grey with sediment fillings in all voids in the 12 MPaK a1 A -+ up to
upper part. Well compressed and consolidated, moderately strong Pl L 100 97/97/97/97 tﬁar
410 — rock, very few joints K-42 410 _.,_: \: \: \.-: 100 | 99/99/99/99 I
S QC =6,5-21,6
- AT
i e
412 — 412 W
| 7.._: \: \: \: 100 | 99/99/99/99
777777777777777777777777777777777777777777 R b T T o _____
414 — Tholeiite basalt 414 — 81/51/51/0

-1 Tholeiite basalt, light grey, very hard and strong intect rock, moderately jointed -

N

416 416 —
K-42
Brown rusty colour is frequently in the rock around the joints K-43

100 | 85/51/22/0

418 — 418 — 100 | 91/66/39/0

n 1 100 89/61/41/0
Most often thin black clay on the joint planes
420 — Inclination of hole 47,5°below horizontal 420 | Qc :895'92;1191'8
i - Q=510 % 23 %1

422 — 422 — 100 | 79/77/53/0

—  Open joint ca. 30 mm wide, almost filled with zeolites —

24
| |
| |
| |

| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
424 — 424 — o
| | |
— Joint_s roug_h,undu_lating, coated with black clay and some wider joints — 100 | 96/55/41/0 o
are filled with zeolites [
426 — K-43| 426 — : : :
K-44 - [ |
N 9 N o
428 206 kN 428 — 100 | 100/60/48/0 o
Tholeiite basalt, very hard and strong brittle basalt 175 MPa //" : : :
176 ~ Scoriaceous basalt, dark brownish grey, moderately strong sediment ~ o m | 100 | 62/62/0/0 Vo
430 —| Sediment, sandstone sandstone, light red, moderately weak 430 — 100 | 100/100/100/0 : : :
. W wN
-| Scoriaceous basalt AL o
E -
Scoriaceous basalt, dark brown, porous, all vesicles DAL Qc=51-17.1 o
432 71 and vugs filled with zeolites 432 =TT 93 | 78178167146 B
1 Intermediate Tholeiite - olivine basalt Tl |ac=es-21 S
434 —  Olivine-tholeiite, intermediate basalt (difficult to classify) 434 —fiih 100 | es/87/65/40 [
Vesicles 2-5% mostly filled with zeolites EEE Lo
172 —_Sediment, siltstone  Sediment, dark sandstone 15 cm moderately weak - ; o Lo
436 —| Scoriaceous basalt Scoriaceous basalt, highly 10 X K44 gag _fnw7w77| 1007~ 100/100/100/0 Lol
(TS T T T T T T porous and vesicular, all T : = T o
- Olivine basalt vesicles filled with zeolites 18 MPa 100 | 99/99/99/99 b
438 Olivine basalt, dark grey, microporous medium coarse grained 100 95/88/88/64 [
] 7 - [
Vesicular in the upper part, microporous in the lower part 16.7 kN X 1 Qc=63-21 o
7 142 MPa Qe= ggfo X %31 Xfl Lol
| | |
440 — 100 | 100/100/100/100 Lo
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o I | | |
7| Scoriaceous olivine basalt S| 100 | 71/5005000 Lo
442 —  Scoriaceous olivine basalt, dark grey, porous 442 —FLEEN T : : :
Very competent tunnelling rock FEH AN
- R AL 100 | 95/95/95/62 : : :
RN
B [
166 444 - Sediment, siltstone - claystone red claystone, dark at the top 0,2 m 444 — 100 | 1500000 o
Very weak, waxy surface on the core, breaks up during handling dark at base 0,1l m : : :
Scoriaceous basalt K45 A =63-21 oo
. K_46 % N W Q ! | | |
446 —  Scoriaceous basalt, dark grey, very porous 10 g 446 .77 L7 100 | o6/88/8866 Lo
_| Al vesicles and vugs well filled with zeolites 16N 7\:3:3:3: : : :
Tholeiite basalt BiiPa 106 104194/0/0 B
448 — 448 — 100| 87/75/55/21 Lo
Tholeiite basalt, medium grey, very hard and strong, vesicular, 100 | 84/71/71/0 [
“| vesicles in the upper part filled with zeolites, empty in the lower part N b
161 | 450 450 " L
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Date Nov. 2010 |Page 10 of 11

Empl. vegagerain / Corehole VK- 06 450 - 500 m Design AgG  |Drawn AgG
Greio leid Coord. X: 547732 Y: 580502 Elev.. 479,5 | Driller RFS Drilled Oct. 2010
Elev. | Depth P Depth | Rock Core RQD % owT| Perm. (LU)
masl| m | Description of corehole VK - 06 ~ov |comn | % |10/30750 /100 25 50 75
" 450 100 | 84/71/71/0
161 | 450 | Tholeiite basalt 1R + Lo
Inclination of hole 47,8°below horizontal Scoria at base 0,2 m 100 | 80/59/0/0 : : :
160 452 Sediment, sandstone Sediment, dark red sandstone 0,25 m 452 100 | 80/0/0/0 : : :
-| - Scoriaceous-basalt  Scoriaceous basalt, very porous with zeolites sl 00 | 100797970 o
454 — Tholeiite basalt 454 —/ Lo
100 | 82/32/20/0
—  Tholeiite basalt, hard and strong, medium-light grey core K-46 | — Lol
| | |
456 — Very vesicular in the upper part, large vesicles < 30 mm 5-20% K-47 456 — 100| 76/43/24/0 [
filled with scolesite zeolites i : : :
7 7] Qc=51-17,1 Lo
- 458 — 76,24 1
458 Qc="5 10X 53 X1 : : :
B n 100 | 71/57/33/0 : : :
460 —| Damaged core, the core is broken up as it slipped out of the inner rods 460 — T Lo
at the retrieval o o
7 23N 7 93 | 67/15/0/0 Lo
462 — 198 MPa 462 — : : :
1T | | |
= - | | |
| | |
464 — a7 464 — /,.-"’". 100 | 75/57/26/0 Lo
77777777777777777777777777777777777777777 — P | | | |
. = £ ST
Scoriaceous basalt 9 XK-48 DY Lo
466 i ST 466 —{+"+"s"| 100 | 100/100/100/60 Lo
Scoriaceous basalt, dark grey-brown, very well compressed 20 MPa IR Lo
and consolidated, porous, all pores filled with zeolites St Vo
7777777777777777777777777777777777777777777 L ___ .-'.-'.-'.-'777»777777777 | | |
468 — Tholeiite basalt 468 —/ 100 63/0/0/0 Lo
| | |
~1 Tholeiite basalt, medium-dark grey core, very hard and brittle I : : :
470 —  Stong intact rock but highly jointed. Joints rough undulating, 470 — 100 | 71/15/0/0 Lo
coated with black clay 100 54/21/0/0 [
— | | |
n i [ |
/ Qc=3,6-11,9 [
472 472 54 24 1 bt
Qc= XS X7 [
6 X | 910 72371 Lo
|
12 KN 100 | 31/21/0/0 15LU
474 — ) 91 MPa 474 — / 4 tested
Scoriaceous basalt at base 0,2 M peg sandstone 0.25 m, weak, crumbles K-48 100 | 89/65/0/0 ugtol !
144 K—49 - EVIV) Orororo 16 7 ‘bar:
476 Scoriaceous tholeiite basalt 476 —* 100 | 63/13/0/0 ’ |
) ) . . . 100 | 74/39/18/0 Lo
A mix of scoriaceous basalt and tholeiite basalt, variable rock, -, _ o
porous, moderately strong rock 7 X *-.: |1 Qc= 5.02—416.7 o
__74 24 1
478 — 6.4 kN 478 —:'_-':'_-' Qe=5.10% 23 X1 Lo
42 MPa “ 100 | 77/47/0/0
141 —1__Sediment, 0,3-0,4 m dark siltstone, probably an inclusion in the scoriaceous bagalt . P 100——6/oloie : : :
- S - s [
480 —  Inclination of hole 48,3°below horizontal 480 _-.___-.___'/‘/ 100 | 77/47/0/0 [
Scoriaceous tholeiite basalt A / 100 | 741391800 o
Scoriaceous basalt, dark grey brown, vesicular ca.10-15% vesicles 7:.-:.- o
482 —  half filled with zeolites 482 __\..-_\..-/ Qc=5,0-16,7 Lo
Sediment 0,3 m claystone, very dark red and black, three zones of 0,2-0,3 m 7‘-:‘-:? 100 | 79/79/29/0 : : :
138 claystone, mixed with the scoria K-49 - 1o0—oforoi Lo
484 — Sconaceous basalt K-50] 484 _\:\:\:\: 100 97/86/59/42 : : :
) s 100 94/39/18/0 b
Scoriaceous basalt, dark grey-brown, very well compressed and A _ Pt
; - . . I Qc=6,4-21 o
_| consolidated, porous, all pores filled with zeolites I SR,
486 486 EI Qc= 94 24 1 b
% N W 4 - | | |
. e T 84/43;%?0 z Lot
135 F L
| | |
488 — 488 — 94 | 51/0/0/0 o
Basaltic dyke i Lo
-T- | | |
490 — Basaltic dyke, dark grey core, microporous very strong intact rock, 490 —| 100 | 82/44/44/0 Lo
joint spacing mainly 0,1-0,5 m, joints rough, undulating, coated with : : :
| black and dark green clay - 94 67/42/21/0 Vo
| | |
] ] Qc=4,5-1449 Lo
492 K50 492 R L e 67 24,1 Lo
7 — _ 910 72371 Lo
| | |
K-51 Lo
494 — 494 90 | 80/65/16/0 Lo
— 9 — | | |
19.2kN X + b
! | | |
496 — 164 MPa 496 — Lo
| | |
- = 86 | 49/45/0/0 Lo
| | |
498 — 498 — i o
R [
B 7 100 | 60/51/45/0 Lo
126 | 500 500 Lo




Jardireedistofan ) Vadlaheidi Tunneling Project JFs-81 | Drwg. VK-6_k
h h §
JFS Geological services Vadlaheidi east Date Nov.2010|Page 11 of 11
Empl. vegagerdin / Corehole VK - 06 500 - 550 m Design AgG  |Drawn AgG
Greid leid Coord. X: 547732 Y: 580502 Elev.: 479,5 | Driler RFS Drilled Oct. 2010
Elev. | Depth FD Depth | Rock Core RQD % ewT| Perm. (LU)
mast| m | Description of corehole VK - 06 column | % |10/307 50 1100 25 50 75
126 | 500 Basaltic dyke 500 100 | 60/51/45/0 o
. - 95—~ 95/0/0/0 o
Scori basalt JJ:’:’ 93/90/60/38 by
502 coriaceous basa , 51| 502 e
X  K-51 LT | 100 —t—
3,2 kN K52] R 05 92/90/52/33 Ptobably
7 18 MPa T Qc=6,3-20,9 >80 LU
504 - ________________Tectonized nearthe contact _ __ __ _ | 504 a2 100 osiasion _ _ _ _ | oler2 m
. Tectonized rock near the margin interval
- Tholeiite basalt . P
_| Scoriaceous basalt, grey-brown, well compressed and consolidated, ] 100 | 76/55/28/0 : : :
506 moderately strong rock 506 [
| Tholeiite basalt, light grey, very-extremely hard and strong, moderately - T : : :
to highly jointed, joints rough, undulating, coated with hard black clay, Vo
508 — faint micropore flow banding 508 — 100 | 89/89/89/0 L
| | |
- — | | |
6 X | | |
o ) 235kN 1 Lo
510 — Inclination of hole 48,5°below horizontal 200 MPa 510 — o
| | |
7 7] 100 | 75/19/19/0 Lo
K-52 o
512 — KE3| 512 — 100 77/51/48/11 o
1T | | |
] ] Qc=51-17,1 Lo
— — _ 77 24 1 [
514 514 Qo= oX 53 X7 Lo
| | |
B N 100 | 80/60/60/0 Lo
— | | |
516 — 516 — Lo
| | |
- n 100 | 98/98/98/80 Lo
9
518 22,4 kN 518 1 Lol
a 191 MPa . 100 | 95/65/65/0 Lol
Highly jointed and almost crushed basalt T [
3207 520 L1
| | |
— K-53 - 100 | 55/0/0/0 o
—_— | | |
599 —| K-54| 522 —/ o
— | | |
100_]_ 0/0/0/0
7 Sharp-strong contact to the sediment B / 100 | 0/0/0/0 : : :
109 524 : : —— ] 1001 50/0/0/0 o
Sediment, siltstone - claystone UCS 27,1 MPa 99 | 99/99/99/0 b
_| Sediment claystone, very weak, light red orange in the ] 87 | aanzi00 o
topmost 0,8 m then extremely weak tuffaceous claystone ~ UCS 34,6 MPa Lo
526 — Very dark red brown claystone, very weak, breaks up during drilling 526 — 91 35/16/10/0 Lo
Green tuffaceous zone 0,45 m UCS 39.7 MPa ] o
-1 Green tuffaceous zone 0,3 m ! - Qc=<0,2-1, Lo
50g | Dark red brown claystone, extremely weak, 528 QF%X é%i 31_5 Lo
crumbles down during drilling and handling B [
| | |
T N o
94 | 6/0/0/0 Lo
104 530 Extremely weak rock K-54 530 : : :
— . 8 56| =] 100 | 22000000 bt
Scoriaceous basalt 24 kN X K55 \:\:\:\: T Lo
532 — 13 MPa 532 = Lo
'\.‘_\.‘_\.‘_\.‘_ | | |
7 7:{:{»:(»:(» 100 | 97/89/51/34 Lo
— — | | |
534 534 -.,:-.,:-\:-\: i o
| o] 100 | 97/88/72/53 Lo
e 100 | 93/83/83/37 b
536 — 536 _:.-':.-':.-':.-' : : :
L Qc=6,5-21,6 Lo
| I ’ ,
PR 97 2.4 1 | | |
RIS —+Qc= X £2 =+ Vo
538 — Coreloss 40k1; 538 _\:\:x:x: 91072371 Lo
— 23 Mp A D
a | 100 | 99/99/99/99 Lo
inati i K-55 AP [
540 — Inclination of hole 48,7°below horizontal —1 540 . W Lo
97 | [t (1o R I A B B o
7 Tholeiite basalt 7] Lo
542 —|  Tholeiite basalt, light grey core, very hard and brittle, 542 LN 100 | 58/13/0/0 o
extremely high intact strength but heavily jointed. : : :
| ] [
Joints rough, undulating, coated with black glassy hard clay T b
544 — 544 — 100 | 13/0/0/0 : : :
—  Intensively jointed tectonized basalt -1 Lo
100 | 28/0/0/0 Lo
546 7 546 7 1001 46/17/6/0 o
B _ 100 | 61/41/19/0 Lo
| | |
_ 9 _| Qc=3,1-10,4 o
548 X 548 46 241 o
25,3 kN K-56 Qc= 910 X 23 X 1 | | |
- Bottom of the hole at 550,32 m hole depth 216 MPa — 1 4+ Lo
91 | 550 K-57 | 550 “/] 100 | 26/0/0/0 L




Jardfreedistofan = > Vadlaheidi Tunneling Project JFS-81 | Drwg. VK-7_a
H i Ltd
JFS Geological services Vadlaheidi west Date Nov.2010|Page 1 of 5
Empl. vegagerdin / Corehole VK-07 0-50m Design AgG  |Drawn AgG
Greio leid Coord. X: 544104 Y: 578256 Elev.: 209 Driler RFS  |Drilled Nov. 2010
Elev. | Depth A Depth | Rock Ci RQD % GWT| Perm. (LU
maa| D | Description of corehole VK - 07 pih | Rock | Core| ~ ROQD % erm. (LU)
209 0 3" odex casing down to 3,3m depth. 0 Lo
The hole is inclined 45°from vertical, towards WSW (2479 N [
> NQ drilling rods, triple tube. Core diameter 45mm. 2 — b
The hole is located approximately 175 m downhill from the old | : : :
- Vadlaheidarvegur and some 240 m west from borehole VK-04 — . [
206,7 100 | 0/0/0/0 = : : :
4 Tholeiite basalt Medium light grey, fine grained 47 100 | 26/0/0/0 o
| | |
Very hard and very high intact strength n 100 53/0/0/0 b
100 49/23/10/0 : : :
6 Frequently jointed, joints rough, undulating, mainly coated with brown clay 6 ] 1 Qc=3,3-109 : : |
|
T 1 __50 24 1
. Q0=7310% 2.3 %1 Lol
. 8 / 100 | 75/64/29/0 o
| | |
- — —1 | | |
I S ”4 1oy ooon s AN
10 =] Scoriaceous basalt 10 —}e..m.x] 89 | 46/25/15/0 =
e - [
-1 Scoriaceous basalt, brown and greyish brown, moderaetly strong, I 95 Qc 1112/171/_13/01 [
very porous vesicles up to 20 mm filled with zeolites 1 -.:-.:\:\ YN Lo
12 | 12 i Qe=910% 2371 Lo
~ % % | 50 7[-0/0/0/0 [
— — £ S T
7777777777777777777777777777777777777777777 | W94 [ooo | ro
14 - Tholeiite basalt 14 — Lo
Tholeiite basalt, medium grey core, very hard and high intact strength, 100 | 35/14/0/0 b
I frequently and highly jointed, scattered large vesicles filled with zeolites . 100 35/14/0/0 Lo
16 e Thindykeintrusion” ~ ~ ~~~ """ """ T T T 777 i ’1’6’_ B 100807070707 ~ ~ 7 7 Lo
Scoriaceous basalt DR 100 o
Scoriaceous basalt, dark brown, mod. strong, well compressed and consolidated T 100 56/25/2/2/25/0/0 : : :
18 —| _ Possibly a mix of scoria and tectonic breccia 18— AN o
****** e B = -t = === | | |
Tholeiite basalt i 100 | 29/0/0/0 Lol
Tholeiite basalt, medium grey core, very hard, frequently and highly jointed 100 30/0/0/0 o
20 | _ Inclnation ofhole 43 below horizontl 207 100] 32000 o
- S O T P S
. - oo
Scoriaceous basalt K-3 N — L
— e T
22 Scoriaceous basalt, brown, very porous rock of medium strength, 22 W 1122 78/43/12/3;/24/0 : : :
- very vesicular, vesicles filled with white zeolites-scolesite, stilbite P [
F | | |
24 Y Rk B e I A
"'..-."\.-.\.-.\ T QC:% % XIl ! ! !
_ 4 & & | | |
i N
26 — 26 —foruti, 100 | 56/0/0/0 : : :
N | ] [
I | | |
Tholeiite basalt The tholeiite is porous in the uppermost part 100 | 52/10/0/0 Lo
28 scolesite crystals in large vesicles 28 100 52/12/0/0 Lo
| Tholeiite basalt, medium grey core, very strong, hard and brittle rock, _ Qc=35-115 L
highly jointed, some joints healed with zeolites, 2-3% large vesicles K3 52 ’ 2.4 1’ : : :
30 — half filled with zeolites - scolesite, stilbite b 30 + Q=g0% 53 %7 : : :
- . 100 | 57/13/0/0 Lo
32 | _32- AL I b
. Ear
- Scoriaceous basalt ey 100 | 74/58/000 Lo
Scoriaceous basalt, dark red brown, very well compressed and consolidated, :-':-':-': 100 | 75/36/22/0 '! : : :
34 7| moderately strong, relatively low porosity, small vugs filled with zeolites, 34 .. 4.7 100 75/41/16/0 | = | |
competent tunnelling rock Rt Qc=51-17,1 : : :
77777777777777777777777777777777777777777777 _ L [ N
184 P
— " . . . _| 100 | 62/0/0/0
36 Tholeiite basalt or possibly basaltic intrusion 36 - Lo
7]  Tholeiite basalt, medium grey core, hard with high intact strength, ] 100 | 55/18/0/0 2‘ \ 1 :
several white veins of joints, healed with zeolites, chabazite :]‘ - 5 m
38 38 depth.
B D i Y No | |
Crushed basalt over 1 m interval K-4 % 100 Sefofoi0 Iqak?ge
40 - -------- k5| 40 7 / 100 | 39/39/39/0 Opens up
_|  Highly jointed hard basalt, joints rough, undulating, A/ 4 at 6 bar
coated with light brown hard clay / 100 | 48/0/0/0 pressure.
— — | |
42 Very difficult to decide wheather this is a basalt lava or a basalt intrusion 42 / T Max‘ :
| i 100 | 55/23/0/0 testing
Hard and strong basalt / 100 61/32/15/8 pfeslsur‘e
44 — — | |
44 % | qQc=41-13l6 Lgkﬁé 3
Several open joints with zeolite gauges, filling A/ Qe=—-81 24,3 1wy !
26 — more than half of the original joint aperture 46 _/ 9107 237 [ I
| | |
i A% 100 | 87/82/44/44 : : :
| | |
48 - o B 1 o
b3 i / 100 | 79/53/23/0 o
Inclination of hole 44,2°below horizontal : : :
1736 | 50 50 I




Jardfredistofan EED Vadlaheidi Tunneling Project JFS-81 | Dwg. VK-7_b
i i 1 - -
JFS Geological services Vadlaheidi west Date Nov.2010|Page 2 of 5
Empl. vegagerdin / Corehole VK -07 50-100m Design AgG  |Drawn AgG
Greid leid Coord. X: 544104 Y: 578256 Elev.: 209 Driler RFS  |Drilled Nov. 2010
Elev. | Depth A Depth | Rock Core RQD % GWT| Perm. (LU)
mas) m | Description of corehole VK - 07 m | cotumn | % |10/30750 1100 25 50 75
173,6 50 ii i ici i 50 -+ Lo
| Tholeiite basalt or possibly basaltic intrusion | 100 | 36/0/0/0 Lo
Medium grey core, hard and with high intact strength, several white -+ : : :
52 —1  veins of joints, healed with zeolites, chabazite 52 100 | 41/0/0/0 Lo
7777777777777777777777777777777777777777777 - —— [ERRRRT N i | | | |
- Scoriaceous basalt Dark grey-brown well compressed and consolidated, R 100 | 82757500 [
porous, all vesicles filled with zeolites S Lo
5471 Tholeiite basalt or basaltic dyke 547 1701;’* o o o
—-| Medium grey, very hard, intensely jointed Inner drilling rod not in place 7/ o | oo o
| _ Joints rough, undulating, coated with brownclay _ _ _ ____ ________ | __ _ 10071 63/0/0/0_ _ _ _ _ | Lo
56 — K 56 —}r [
Scoriaceous basalt 0 100 | 52230000 b
~] Scoriaceous basalt, probably mixed with tectonic breccia at the top, K-6 AT 100 50/20/0/0 o
grey-brown, moderately strong, well compressed and consolidated K71 AR - [
58 7 pbut porous 58 nininin Qc=34-11[1 b
—| Al pores filled with white zeolites relatively competent tunnelling rock AN __50 24 1 o
W Qo=7510% 2.3 %1 N
s
L | | |
607 B60T.*\" " 100 | 68/24/0/0 Lo
s 4 | | |
- i i e te™ 4 100 | 65/0/0/0 o
165.2 62 Tectonic breccia Tectonic breccia, well cemented with zeolites - FEtee"d 100 | 631430000 : : :
' - 0z 100 | 63/43/0/0 o
| Basaltic dyke -+ 5p-81,m
Basaltic dyke, light grey core. Hard and strong basalt, 100 | 83//3/83/0 c
’ -2 o h ) depth. !
64 —|  moderately-highly jointed, some joints healed with zeolites, other 64 — T M [
f A 100 | 78/0/0/0 o,
rough, undulating, coated with light brown hard clay
R — -+ léakage
100 | 63/0/0/0 Qpens up
66 —| Intensely jointed, most joints rough, planar, coated with brown hard clay K-7] 66 1 a‘t 9 :bal“
. K-8 . 100 | 13/0/0/0 pressure.
= - | |
68 — — ° ;32’92 49’6 Mlax‘ |
68 T @=5a0% 55%T testing |
=1 Highly jointes, thin joints frequently healed with zeolites n 100 | 35/0/0/0 grgsg;rr:e
— — v !
70 70 100 43/10/0/0 laakage ~
| B 100 | 38/0/0/0 0:’ 4 ler :
—+ | | |
72 72 1 100 | 81/81/0/0 : : :
™ Crushed zone - 1001 0/0/0/0 L
G A 74 100 | 41/0/0/0 L
- K-8 . 4 Lo
Basaltic dyke or possibly tholeiite basalt, light grey core, K9] 100 | 64/0/0/0 Lo
— hard and brittle, high intact strength ] 1 [
6 76 100 | 18/0/0/0 b
-1 | | |
I I [ |
Intensely jointed, most joints rough, planar, 100 | 54/0/0/0 Lo
78 |  coated with brown hard clay 78 100 | 31/0/0/0 : : :
- . 100_| 22/0/0/0 Lo
100 | 47/33/0/0 Lo
80— _ __________. 80 100 0/0/0/0 Vo
= Inclination of hole 44,5°below horizontal — 100 | 54/0/0/0 : : :
100 21/0/0/0 o
82 _ 82 7 1007 0/0/0/0 Lo
150,7 _| Sediment, sandstone Red sandstoe - claystone, weak rock, ] 92 | s6/0/0/0 Lo
the base Lo
g4 — Tholeiite basalt kol 84 100 | 53/0/0/0 Lo
Tholeiite basalt, scoriaceous at the top ca.1 m, then medium grey core,  —| 100 54/9/0/0 Lo
7] gard porous basalt, pores approx.10% < 30 mm, filled with white zeolites K-10 7] Qc=35-12 [
__54 24 1 [ |
86 — 86 /A Q=510 231 Lo
100 | 55/15/0/0
| | |
n . T 100 | 0/0/0/0 |
g8 - Basaltic dyke | 100 T oi0/0/0 11-111 m
Basaltic dyke, dark grey core near weak contact, light grey core lower down, 88 100_| 0/0/0/0 (}iep‘mh. :
| fine to medium grain size of crystals _| 100 | 0/0/0/0 No,
. ) R T leakage
_ | Strong medium grained basalt, highly jointed | )
90 90 100 | 84/23/0/0 pensiup
7 . 100  43/22/12/0 at 9 bar
Qc=29-9,6 pressure.
— — | |
% 92 Q=50 53%71 M"”F !
1 K-10 N 100 | 73/53/41/0 festing
K11l €L pressure
1z B ) ) ) _ 94 10,5 bar,
Highly broken and tectonized rock, recemented with calsite and zeolites 100 | 48/0/0/0 e aﬁagé |
7| Tectonic breccia, part of the dyke N 1 Q 51U
™~ |
96 7| crushed rock over 1,5 m interval 96 100_| 20/0/0/0 [
Jd | 100 | 0/0/0/0 Lo
T | | |
| | |
98 — 98 — 100 | 54/34/0/0 o
_ _ 90 | 20/0/0/0 Lo
1383 | 100 100 T L
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JFS Geological services Vadlaheidi west Date Nov.2010|Page 3 of 5
Empl. vegagerain / Corehole VK -07 100-150 m Design AgG  |Drawn AgG
Greid leid Coord. X: 544104 Y: 578256 Elev.: 209 Driler RFS  |Drilled Nov. 2010
Elev. | Depth F Depth | Rock Core RQD % cwT| Perm. (LU)
mast| m | Description of corehole VK - 07 m | coumn | % |10/30750 /100 25 50 75
1383 | 100 Basaltic dyke 100 " &4 100 | 57/45/29/0 o
7 The contact is cemented with zeolites LA i [
| = K-ll | | |
1027 Tholeiite basalt % | 31/0/0/0 Lo
-1 Tholeiite basalt, light grey core, very hard and brittle, i 34/21/0/0 [
very high intact strength but highly to intensely jointed Qc 5_2/323/10:/& 6 : : :
104—  Tectonized rock, joints frequently recemented with zeolites causing white veins .l 44/0/_0/0' ’ [
-1 | | |
] 52/36/0/0 Lo
—+ | | |
106 75/29/0/0 : : :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e |- [
Scoriaceous basalt - Tectonic breccia well consolidated with zeolites AW 93| 83/83/83/0 Lo
132.6| 108— Sediment, sandstone park red sandstone, weak rock, not clayous 108 185“’ (1){5%0//00/0 Lo
' | | |
7 Scoriaceous basalt SR Vo
110—  Grey and brown well compressed and consolidated, moderately strong rock 110 o 100 76/61/30/0 Lo
L
| Inclination of hole 44,9°below horizontal K-12 I EREAERe Lo
= I 100 [ e6rasi22i0 Lo
: . K-13 2T 100 68/48/24/0 P
112—  Scoriaceous basalt, dark grey-brown, well compressed and consolidated 112 =, T
R Qc=4,6-152 Lo
T -7 S ST e S ) ) Py T Qe=—08 24,1 Lo
Possibly tectonic breccia in the scoriaceous basalt, well cemented with zeolites ™ _._,{.__.‘::__. 9-10 7 2371 o
- 8100 | 31/0/0/0
114 7777777777777777777777777777777777777777777 k]: 1747 -‘.-’5‘.-’.\:\:.#&:‘.#‘ R : : :
_ . | 100 | 55/0/0/0 L
Basa_ltlc dykg o 100| 61/61/0/0 Lo
116—  Basaltic dyke, light grey core, hard, very high intact strength 116 e Lo
| | |
= - 100 | 47/31/0/0 Lo
Frequent joints, planar or rough undulating, L b
118 —  some thin white veins of healed joints 118 100 55/37/5/0 : : :
100 | 72/59/0/0 Lo
Qc=3,6-12,2 Lol
1204 120 5 . 24,1 b
K13 1 o1 251 | | 141 4ad 7
- K-14 . |t
100 | 48/19/19/0 m de‘ptﬂ.
122 — 122 N(;1 a\# !
lepkage
Iz z=z=z=zzz=zz=z:Sedimentzone, sandstone 0,2 m, cemented to the basalt 7] 100=F 0/0/0/0 OPems 1L|p
| |
124 — 124 100 | 21/0/0/0 at 11 bar
The core breaks up at the contact 100 | 53/53/0/0 pqes$urg,
120,6 Bl i 7] 100 | 53/0/0/0 M
Sedlment, sandstone 100 40/0/0/0 ‘a>§\ |
126 —  Sediment, sandstone, dark grey and red, weak to very weak rock, 126 — 100 | 33/0/000 te§t|rjg ‘
| partly waxy core. Stiff hard sandstone at the base ca.0,7 m (weak rock) i - 1001 45/0/0/0 pne5$ur?
Tholeiite basalt or very fine grained crystalline dyke / 100 | s4/19/0/0 12 bar, |
1287 Tholeiite basalt, possibly mixed with dyke intrusions 128 ’/ 100 53/11/0/0 Iggkl‘jge: =
-1 Not clearly defined rock type, porous basalt of high */ T Qc=35-11,8 . :
strength, pores filled with zeolites K-14 __53 24 1 [
130— KI5 130 ; Qe=510% 23%1 Lo
_| ~ “Scoriaceous zane _ N ; -] 100 | 67/11/0/0 o
1 | | |
132 -/  Intensely jointed zone 132 _/ 100~ 0/0/0/0 Lo
100 | 30/0/0/0 Lo
S L — — — = S | | | |
- - o
. R
134—{ Scoriaceous basalt 134 {55557 100| 02077754154 Lo
Scoriaceous basalt, dark purple grey, moderately strong, AR [
— - . N " — - | [
originally very porous but most pores filled with zeolites :___:___:___: 100| 81/63/63/41 Lo
136 " 136 —7.~.<.*.1 100 84/64/57/36 Lo
| Scoriaceous basalt, well compressed and 30k N \:\:\:\ Qc=5,6-18,T o
consolidated moderately strong 17 MPa SYAYRNEN e 84_ 24 1 : : :
138 Competent tunneling rock. 138 : :-':-': T 91072371 : : :
N ) 100
—| Inclination of hole 45,4°below horizontal K-15 1 \:\:k:k 7714614610 : : :
140— Tholeiite basalt K-16| 1 40— 100 | o/oro/0 B
Tholeiite basalt, medium grey core, very hard and brittle, ® X N 100  33/16/0/0 Lo
“|  micropore flow banding o (18,8 kN ] Qc=22-73 : : :
142—{__'ntensely jointed around longitudinal joint_ asompa | 142 4 e I Ll
_| Scoriaceous basalt T 100| 33000000 b
| | |
Scoriaceous basalt, dark purple grey, well compressed and :.-:.-:.-: 100 42/0/0/0 [
144—  consolidated moderately strong with weak zones X 144 =y v v lel Qc=28-93 Lo
5,2kN EACA —+
I sampa _ _ | __ _ T ,190_,,6?/9/0,/0 777777 : : :
146— Tholeiite basalt _ . 146 100| 65130000 L
Tholeiite basalt-intermediate basalt, medium hard, high intact strength 100 41/22/0/0 o
| . s . s - — [
but intensely jointed, small pores < 10% half filled with zeolites T Qc=2,7-91 Lo
148 - =41, 24,1 Lo
148 Qc 910 X 53 X 1 o
A K-16 i "/ 100] sio0i0 Lo
102,9 | 150 Basaltic dyke  Dark grey core, hard, very high intact strength K-17| 150 100] semema Lo




Jarsfreedistofan = > Vadlaheidi Tunneling Project JFS-81 | Drwg. VK-7_d
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JFS Geological services Vadlaheidi west Date Nov.2010|Page 4 of 5
Empl. vegagerain / Corehole VK -07 150 -200 m Design AgG  |Drawn AgG
Greid leid Coord. X: 544104 Y: 578256 Elev.. 209  |Driler RFS  |Drilled Nov. 2010
Elev. | Depth F Depth | Rock Core RQD % owT| Perm. (LU)
mast| m | Description of corehole VK - 07 m | coumn | % |10/30750 /100 25 50 75
102,9 | 150 Basaltic dyke  Dark grey core, hard, very high intact strength 150 Lo
| | |
I i The contact breaks up 7]
Tholeiite basalt 100 | 83737000 Lo
152— 152 1 Lo
Tholeiite basalt-intermediate basalt, medium grey core, 100 61/37/18/0 o
|  very hard and high intact strength 8 X n 100 | 6a/a2142/0 14‘10'3}89""”
_|  Moderately to highly jointed, joints rough undulating, 174 kN _ _ ) depth.
154 coated with thin blueish and brown clay 148 MPa 154 -+Qc 614'22_4141'0 Max | |
71 Several white veins at joints healed with zeolites 7 Qe=510% 231 teﬁstlng !
156— Very unclear wheather this unit is a basalt lava or an intrusion 156 100_{ 44/28/28/0 Eéeﬁil;r%
| | Nb [
100 | 56/18/0/0 Lo
K-17
= leakage!
158 K-18] 1587 % 7a99
966 | Sediment, sandstone Sediment, red sandstone, weak rock, breaks up, ] 100-- 82/31/0/0 Lo
' coarse grained sandstone-fine grained conglomerate 100 | 29/0/0/0 [
. . . " ETE EtE R | | |
160 Thqleute OI|V|ne_ basalt - _ 100 | 738712600 Lo
B Olivine basalt not obvious classification, medium grey, : : :
very vesicular, most vesicles filled with zeolites 9 100 68/38/15/0 Lo
| T [ |
R ‘Sediment, dark grey claystone. weak rock 12;2 188:: (1)?0%1,80/0/0 Lo
. | | |
. Scoriaceous basalt Purple grey, very well compressed, moderately strong 100 | 58/0/0/0 Lo
| | |
164  Basaltic dyke 100 | 15/0/0/0 Lo
- Basaltic dyke, dark grey, microporous, strong basaltic rock - 100 | 47/0/0/0 : : :
— 12 | Qc=3,9-13,] [
166 Composite dykes, vesicular flow structures filled with zeolites 3,4 kN - 166 100 58/19/13/0 : : :
— — | | |
19MPa  K-18| 100 | 66/43/43/0 b
T | | |
168 K-19] 168 100 | 83/22/0/0 o
_|  Inclination of hole 45,6°below horizontal | : : :
N 100_|- 58/0/0/0 Lo
170+ Tholeiite basalt 170 o
Tholeiite basalt, medium-light grey core, very hard and Lo
| brittle, very high intact strength, moderatly jointed, ' X 7] 100 | 63/50/0/0 [
| microporous, small pores 2-6% filled with black clay. 22,8 kN ] 100 |~ 82/64/53/53 : : :
17z 164 MPa 12 65/47/22/22 Lo
-1 Faint micropore flow banding - 100 [
Qc=43-144 : : :
174— — - 65 24 1 Lo
174 1 @ 910%23%1 Lo
- —1 | | |
| | |
176 Scoriaceous basalt 0,5 m at base K-19 176 A 100 | 72/45/0/0 o
JR— | | |
83,8 Sediment, sandstone Sandstone-claystone, dark brown, weak  K-20 100-I 0/0/0/0 Lo
) | | |
. Ea
178 Scoriaceous basalt 178- S Lo
R
Scoriaceous basalt, dark purple-grey, well compressed and W 100 77I30/0/0 Lo
7| consolidated, moderately low intact strength , competent tunnelling rock T2 100 77177130119 o
R —+
18077 18071 s Qc=51-171] [ | | |
- R __ 77 24 1 [
10 \#\:\:\ Qe= 91072371 : : :
182 36kN 182 :..-:.-:.-: 100| 77/57/57/35 P
21 MPa NN Lo
e e i === e e [
Tholeiite basalt Lo
184 - o i 184 b
Tholgute basalt - Inter_medlate olivine-tholeiite basalt, D¢ 100 | 68/48/0/0 o
—|  medium grey core, microporous, hard and strong 102 kN K20 - : : :
186 164 MPa K21] 186 L Lo
100 | 75/61/23/0 Lo
b Moder_at_ely jointed, joints_ rough yndulating, B 100 71/53/20/0 : : :
188 many joints are healed with zeolites 188 Qc=48-158 é | é
| ooy 24,1 1 O-Zl‘m
-+ 91072371 depth. |
_ No 1
1907 190 100 | 64/43/31/0 lelakhge
n 7 Opens up
197 192 af 13 bar
T pres§urp.
- — ax
Tectonized and brecciated rock, formerly open joints healed with zeolites K-21 100 | 78/64/28/0 téstir“lg :
194 K22] 1947 ] s
ressure
_| Tectonic breccia  Brecciated rock, mixed with sediment, dark claystone _poa A 100 | 37/0/000 23 b,‘;{r I
Scoriaceous basalt ~ Scoriaceous basalt, brown moderately strong, | 1007 46/0/0/0 Ieakagé ~
1967 porous, 10-20% vesicles filled with zeolites 196}=.™.*."] 100 | sa/0m00 1510
- Basaltic dyke 03X . b
) ) ) 11,6 kN 100 | 86/86/60/0 Lo
198 Basaltic dyke, medium grey, microporous strong rock o8 MPa 108 : : :
. _ 4 KN ERCA —+
_| Scoriaceous basalt Scoriaceous basalt, grey brown e o
. . . 23MPa 11 3¢ ~Ia0wT 100 | 877759139 Lo
67,6 200 well compressed and consolidated, porous but all pores filled with zeolites 200 [+ P




Jardfraedistofan Ehf> Vadlaheidi Tunneling Project JFS-81 | Drwg. VK-7_e
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JFS Geological services Vadlaheidi west Date Nov.2010 |Page 5 of 5
Empl.  vegagerdin / Corehole VK - 07 200 - 250 m Design AgG  |Drawn AgG
Greid leid Coord. X: 544104 Y: 578256 Elev.: 209 Driler RFS  |Drilled Nov. 2010
Elev. | Depth F Depth | Rock C RQD % Perm. (LU
mae| CoP | Description of corehole VK - 07 | o | o |10 R0 Q[T 25 510(715)
67,6 | 200 [ _ No clear definition af scoria-hasalt baundary_ _ _ _ _ _ _ _ _ _ _ _ _ __ 200 [afatats Lo
— Inclination of hole 45,7°below horizontal ot 100 | 87/77/59/39 : : :
.. B .
202 Porphyritic basalt 202 :“x“x“x b
B | | |
- Porphyritic basalt, medium grey core, approx. 20% small k%" Ry 100 | 70/12/0/0 I
plagioclas phenocrystals < 3 mm, very strong-strong, K-22 REERN : : :
204~ microporous basalt, moderately jointed, joints rough, K23 204 ~F Vo
undulating, coated with black clay O T [
7 Tt 100 74143/26/17 Lo
206 Vesicles approximately 3-5% filled with black clay 206 x:x:x:x 100 | 71/48/22/0 : : :
=
] = - | | |
- i Qc 4,92 416,4 Lo
® ® —+ __74 24 1 [ |
208 1o kz 208 x:x:x:x QC=510% 23 X1 o
3 | | |
- 157 MPa ¥ ®e® 100 | 85/63/37/37 Lo
LN o
210 210 . o
] — | | |
| NI Lo
RN 100 | 52/0/0/0 : : :
R e N Ll 7 i D e
_| Scoriaceous basalt 21 MPa K-23 _fose e q 100 | 92165/65/0 Lo
Scoriaceous basalt, grey and brown, very well compr. and consolidated ~ — W7l 100 77/56/40/0 o
214— Diffuse boundary between scoria and basalt K-241 214 .._:.._:\:\ 100 | 53/41/0/0 Lo
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | I—— P | | | |
o
- Tholeiite basalt *V Lo
- ) 100 | 46/31/31/0 Lo
216 Tholeiite basalt, medium grey core, very strong rock, 216 |
porous in the upper half, 10-20% small vesicles filled -+ : :
7| with black clay and white zeolites u N 100 78/56/47/26 | |
218 209 kN 218~ 100 | 97/74/54/54 | I
178 MPa Qc=5,2-17,3 : :
| ] Qg% 53 X1 | ‘
- ! 1 |
220 220 100 | 87/56/56/0 216-252m
3 - ; UCS 9,3 MPa . deépth. |
Sediment, sandstone - claystone ' 100 | 49/19/0/0 wo. |
222—  Sediment, very dark brown and red sandstone- UCs 8,1 MPa 222 e k‘h I
claystone, Very weak rock, waxy surface on core UCS 20,2 MPa K-24 — _e@ Ing,
i R A S ! K—E - 100 74/60/53/0 joints 1
| | |
224 Sandstone-conglomerate, scoriaceous fragments, mostly < 20mm a 100 90/80/_80/0 Ma)f‘ I
cemented in sandstone matrix, moderately strong rock 224 Qc=2,0-82 testing |
i ] ) ] | 74 12 1 ressur
Scoriaceous pebbles in red sandstone matrix below 225 m 3TN 9K Qc= 690 X34 X1 815 dsar‘e
_ i ] 100 | 100/100/100/0 y I
491 226 No Wfaakness at diffuse layer boundary 21 MPa 296 e leakage ~
_| Scoriaceous basalt AT 6'LU, ovler
_|  Scoria mixed with sandstone, the ratio of scoria fragments | -._'_':-.:-\:-\ 100 | 95/90/85/0 _th"e Vthle
228 increase downwards, red and red grey-brown 9 228 R s interyal,
= LokN —ereretd 100 | 90/80/25/0 Max. flow
Some water loss 11 MPa AL 210 /min
] 100 93/83/53/17
230 Inclination of hole 45,9°below horizontal 230 -.:-.:-\:-\ 0 6.2-206 : :
- L C=0,z- ’ | |
K-25 N + Qe=grox 55xt : |
232— Scoriaceous basalt, tectonized but partly recemented K70l 232 i i | |
_| at232-233mdepth - _ferererd 100 | 100/100/1000 Oper joint
Ea i
Unclear - diffuse layer boundary WA pQSS'P'Y‘
284 -~ - e atia ettt [ 234 1607 “sois0i0i0 T T ~100,L4
| Tholeiite basalt  Tholeiite basalt, medium grey core, very hard | r o
and brittle, extremely high intact strength R
236— Water loss 8 236 100 | 81/67/33/33 | |
— 13,9 kN _ I |
Scattered pores < 4% filled with zeolites and black clay 118 MPa 1 : :
238 2381 | I
_ Faint micropore flow banding 100 | 49/49/35/0 : :
Intensely jointed and crushed zone 100 69/51/25/11 | !
2407 " Inclination of hole 45,9°below horizontal E:% 240 100 | 70/36/0/0 : :
= — I |
Tectonized basalt, former joints healed with zeolites Qc=46-154 : :
2424 242 Qo8O y 24, 1 i ‘
- The core is highly broken along longitudinal joints - A1 91072371 | |
””””””” 100 | 0/0/0/0 | |
] - I |
244 244 100 | 7110000 | !
— — | .
100 | 89/89/52/52 Open joint
246— The rock is very dense and without any pores below 247 m depth 246 pizz'ﬁ’_lﬁ
—+ I~ |
n i I
71 Water loss N
I I I
248 0 248 100 | 83/61/27/0 i .
_| Inclination of hole 46,1°below horizontal 258 kN K-27 | : :
322 | 250 Bottom of hole at 252,08 m depth 220 MPa K-28| 250 ﬁ 1001 65/46/32/0 I !






