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Location 27:

Location 27b:

Location 28:
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APPENDIX II: SlopeW models

Model 1:

LOPE/W SOLVE - Pure sand- bes... |- |

SlIIMIIIIIIIIINII File Help

Mirimum Factor of Safety

8 L ; Moment Force
Ordinary: 0100
Bishop: 0105 -
; TEIIRIIINIIIIAIIINI I Janbuc - oz
L R R M -F. 0113 0118
Slip Surface # 2160218
< DataFie:  Pure sand-best it
©_om |
&3
4
5
2l
v
o
a . 2 3 4 5 -] T 8 9 10 11 12
Model 2:
.
0479
30— . . . . .
29 —
2r [ SLOPE/W SOLVE - Sandmorrain... (= | C Ed|
% File Help
25—
o Minimum Factor of S afety
7 Mament Force:
23—
Py e L e Ordinary: 0385
o= " Bishop: 0450 -
fg [ Janbus - 0.403
W M-P. 0478 0473
o Slip Surface # 100 of 100
B —
o DataFile:  Sand+monaine 1-1. erosion.sip
14—
13—
42—
1 @
10— Q
9
Py
Iy
5 L
5L
e
5L
2L
Py
0
LN
S e e e e e e e A A v e |
3290123 486 T8 91011121314 1516 17 15 1920 29 22 23 24 25 26 27 25 23 30 3) 32 33 34 35 36 37 3530 40 4 42 43 44 45 45 47 45 49 80
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Model 3:

[ SLOPE/W SOLVE - Sand=morrain... |- |

Fie Help

Minimum Factor of Safety
Mament Force

0483
0505

Ordinary:
Bishop: -
0478
0504

Janbu:

M-P: [ikali)

Slip Gurface # 100 of 100

DataFile:  Sand+momaite 1-1. no erosion sip

@

@ |-

A0 A2 A3 14 15 1B A7 18 19 20 27 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 35 30 4D 41 42 43 44 45 46 47 48 458 50

Model 4:

[El SLOPE/W SOLVE - Sand+morrain. . [~ |

File

Help

Minimum Factor of Safety
Mormert Force

0.800
0.340

Ordinary:
Bishop: -
0865
ns7e

Janbu: -
M- P 070

Slip Surface # 400 of 400

DataFile:

Sand+morraine 12, eosion.slp

O |

&

[ .
[y -
w

w

10111213 14 15 16 17 18 1820 2 22 23 24 25 26 27 2620 30 31 32 33 34 35 36 37 38 33

40041 42 43 44 45 46 47 45 48 50
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Model 5:

[E SLOPE/W SOLVE - Sand+morrain.. |- |

File Help

Minimum Factor of Safety
Moment Force:

30 — Ordinary: 0853
Bishop: 1.016 .
Janbu - 0521
ot e e e e e e e e e W - P 1.043 1.054

Slip Surface # 400 of 400

D T T DaetaFie:  Sand+morraing 1-2, no erosion.sip

O |

RN |
AT 121314 151617 18 19200 21 22 23 24 25 20 27 28 29 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45 45 47 45 49 50

w =
[Py .
Ty .
m |
e
m |
o

Model 6:

[E SLOPE/W SOLVE - Sand-morrain... |- ] :

1050 File Help
L

. - . . . . . - . . Minimum Factor of 5afety
Mornent Force

30— F I T Ordinary: 0,848
® - Bishor: 107 -
Janbu: - 0322
M-P 1.050 1.054

By o o oLl L0 Slip Surface 200 of 400

DataFiler  Sand+morraine 1-2, erosion, rapid

(0]

NN |
DT A2 1314 151617 15 13200 21 22 23 24 25 20 27 28 29 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45 40 47 48 49 50

[oy -
w =
[Py .
o
m |
e
m |
o
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Model 7:

[ SLOPE/W SOLVE - Sand-morrain.... |- ]
e e e e e . [Fewr
. 1077
- - . . . L el -
: . Hinimun Factorof Safely

L : Womert Force
o Ordnary 0630
o Bishop. 1.053 .
2% * . . * . . * * * Janbu - 0,576
e e e e e e e . M-P 1077 1081
26 — ‘ - . i - . B . B
» Sl Surface H: 400 of 400
> D T N
L B, . DataFle:  Sandemonaine 1-2.2, erosion slp
22—
=
20—
18 @]
18—
17—
6
15 =
o=
13—
12—
Mo
10—
o
s
L
s L.
s
L
s
2L
L
o
a b
S
S e e v A
B2 0123 4568 78 9101231415 1B17 18 18920 27 22 23 24 25 28 27 28 29 30 31 32 33 34 35 36 37 35 30 40 47 42 43 44 45 45 47 48 48 &0

Model 8:

[E SLOPE/W SOLVE - Sand+morrain... [~
Fie Help
Minimum Factar of Safety

- - . . . - . . - - tomert Force
30— R Wi 0,553
i: C soe ey Ty Ty L Bishop: 1129 .
27— e e e e e e e e e Janbu - 1018
= FR S - S M-P: 1165 1184
25 —
o4 - - . . . . . . 0 + Slip Suiface #: 400 of 400
o e e e e e e e
o J DataFile:  Sandsmarraine 1-2.2, no erosion slp
21—
- C L Ly
19— - - . . . - . . - -
18— @
7
5
15
o
43
12
o
40
s
s
gL
.
s
a L
L
2L
.
ol
.
S I O O |
B2 01 23 4 56 78 Q0112131415 1B 1718 1920 21 22 23 24 25 26 27 25 20 30 3] 32 33 34 35 36 37 38 30 40 41 42 43 44 45 45 47 45 43 50
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Model 9:

[ SLOPE/W SOLVE - Sand+morrain... (=]

e e e e e e @B L [Fie Hep

D Minimurm Factor of Safety

e e e e e e e e s Moment Force

R R Ordinary: 0514

e T Bl 1073 .

T Janbu - 1,003

e e e e e M-P: 1,097 1102

L Slip Surfas # 400 of 400
DataFile:  Sandsmaraine 1:2.4, erasion s

O sz |

o

0121314151617 161920021 22 23 24 25 26 27 28 23 30 31 32 33 34 35 36 37 3639 4041 42 43 44 45 40 47 48 49 50

Model 10:

[E SLOPEAW SOLVE - Sandsmortain... = ]

O TP [ '
L Miimum Factorof Sfety
e e s . Mement Force
e e e e e e e e Olinary: 0974
L N A T Bishop: 1154 -
SN darbu 1077

M- P 1177 1182
F P U Sip Sutace 400 of 400
L Data e Sandemonaine 126, erasionshp

© s |

o

101 121314151617 18 1320 20 22 23 24 25 26 27 20 29 30 31 32 33 34 35 36 37 36 39 40041 42 43 44 45 46 47 45 49 50

-23 -



APPENDIX II

-24 -

Model

11:

e e e e 2L

o e e e | SLOPEAW SOLVE - Sand+merrain... |

S =5

Minimum Factor of Safety
T R Morment Force
Ordinary: 1072

oot ° e Bishop: 1236 .
. L T . . L1et
| L S T S S S M-F 1957 1.261
I oot or e e Slip Suace B 400 of 400
[ DataFils:  Sand+morraing 1-28, erosion.sip
: @]

1011 12 13 14 15 16 17 18 1920 21 22 23 24 25 26 27 26 23 30 31 32 33 34 35 36 37 36 39 40 41 42 43 44 45 46 47 46 49 50

4

=
o=
[ -
o =
= =
o =
@ -
S .
m |
w |

Model

12:

. . . . . . . ; '294- .

J SLOPE/W SOLVE - Sand+morrain... [~ |

e e e e e e e a e Fie  Help

e e e e e e e e Minimum Factor of Salety

e e e e e e e e Moment Force

S e e e e e s Oy 108

S e e e e e s e ., )
[ Janbu - 1195
L M-P: 1.294 1297
I Slip Suiface #: 400 of 400
L DataFlle:  Sand+marraine 1-2.8, rapid dravdovn
| o 4

N e e e e e e o v
10111213 14 15 16 1715 1920 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 35 37 35 30 4D 41 4243 44 45 46 47 43 43 50

oy .
@ =
.
o
m |
e
-
o

-4 -



-25.

APPENDIX II

Model 13:

k]

‘([ SLOPE/W SOLVE - Sand«Clay, 1-... |-

Minimum Factor of Safety
Force

File Help
Morent
Ordinary:
Bishop: 0725
Janbu -
M-P: 0721
Siip Suface t
DataFile:  Sard+Clay, 11300
O e |

0632
0721

200 of 200

Model 14:

SLOPE/W SOLVE - Sand+Clay, 1-... =]

File Help

Orcinary
Bishop,
Janbus
M-P.

Diata File:

Minirmum Factor of Safety

Moment

0,958

0361
Siip Sutace

Gand+Clay, 1-1.5.50p

® [ 5w |

Foree

0824
0.960

1750f 175
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Model 15:

et
E el .

SLOPE/W SOLVE - Sand+Clay, 1-... ||

Fle Help

Ordirary:
Bishap:
Janbu
M-F:

DataFile:

Moment Force
1.009
1.225 -
- 1.076
1.227 1.234
Slip Surface #: 700 of 700

Sand+Clay, 1-2, no erosion.sip

O s |

Mirimurn Factor of S afety

Model 16:

B
SLOPE/W SOLVE - Sand+Clay, 1-... =]
Fle el

B R RN (ol s ity

P Memert Ferce

R e

R RSN Bihop 1197 .

L Jantus . 103

. R M-P 1.202 1210

Ll Sl Suface # 7000/ 700
Data Fle:  Sand+Clap, 1-2, rapid cravdonn s

0o |
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Model 17:

B
W0 — L. . |EIsLoPEM SOLVE - rapid drawdow.
2 — P| . . .« e . « | File Help
25 voe e e e s
- Mirimum Factor of S afety
Moment Force
E [~
o Orcinany 0.282
o Bishop 0887 -
s Jarbs - 0685
o M-P 0.820 0813
s Slip Suface & 500 of 500
m
PrER . DataFile:  rapid drawdown example, high water.sip
[N
7
- (3| i
15—
14—
13
12
o=
n
g -
8 =
T i\
6
-
e =
3=
2
P
e e e e o o e Y I
001 2 3 4 5 6 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 3¢ 35 36 37 35 30 40 41 42 43 44 45

Model 18:

f e e e e e e e e
DTl
o — P
28 — )| P
- e e e e e e el
7 -
= [ aFMeSLiI;[IWSDLV[-rapld drawdow... |~ Dm
2% —
El Mirimum Factor of Safety
23— toment Force
== it 0153
o= Bishop: 03% .
o= Jarbus . 023
"= M-P. 0sm 0.493
18 —
e Slip Surtace 500 of 500
16 —
w Data File:  rapid drawdown example, low waterslp
14 —
me. . R N
12 = - P oo @) Stop.
1M —
10 —
8
s
-
s
s
-
3
-
-
e e e e e e e o A Ay |
01 2 3 4 5 B 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 a5
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APPENDIX III: Tables and Diagrams

Amount of trees per slope surface, location 1 - 11:

Spruce Pine Birch Others
Location Vegetation class Total
0to10 10to 15 above 15 Sum 0Oto10 10to 15 above 15 Sum Oto10 10to 15 above15 Sum Oto10 10to 15 above 15 Sum Surface area
number distribution sum
Class 1 0
Class 2 0
1 83.6 22.8 7.6 114 3772 680.9 195.3 1253 1140 258.4 129.2 1528 1094 98.8 7.6 1201 4095.8 15200
Class3 0.3
Class4 0.7
Class 1 0
Class 2 0
2 29.33 8 2.667 40 128.9 166 4596 3408 400 90.67  45.33 536 384 34.67 2667 4213 13382 4000
Class3 0.4
Class4 0.6
Class 1 1
Class 2 0
3 40.63 42,13 2445 1072 67.71 4838  89.53 641 0 0 0 0 0 0 0 0 748.22 4740
Class 3 0
Class 4 0
Class 1 0
Class2 0.7
4 364 115.6 123.1 602.7 2538 2416  220.6 716 1805 371.4 164.6 2347 792.8  68.25 5.25 866.3  4532.5 10500
Class3 0.3
Class 4 0
Class 5 1
Class 6 0
5 24.86  25.78 1496 6559 4143 296 5478 3922 0 0 0 0 0 0 0 0 457.77 2900
Class 7 0
Class 8 0
Class 1 0
Class 2 0
6 159.5 435 14.5 217.5 667 188.5 29 884.5 2175 493 246.5 2915 2088 188.5 14.5 2291 6307.5 8700
Class 3 1
Class 4 0
Class 1 0.95
Class 2 0
7 69.31 66.51 38.13 173.9 133.1 750 138.5 1022 95.63  21.68 10.84 128.1 91.8 8.288  0.638 100.7  1424.5 7650
Class3  0.05
Class 4 0
Class1 0.1
Class2 0.7
8 1078 3649 3863 1829 5737 9937 7222 2290 4702 968.9  411.1 6082 1648 138.7 10.67 1797 11998 32000
Class3 0.2
Class 4 0
Sum Vittjirv: 1660 638 594 2893 1447 3446 1421 6314 7743 1626 716 10085 3627 314 24.2 3965 23257 72990
Class1 0.9
Class 2 0
9.548 8499  4.809 2286 20.52  94.02 17.33 131.9 25 5.667  2.833 335 24 2.167  0.167 2633 21457 1000
Class3 0.1
Class 4 0
Class 1 1
Class 2 0
10 12.86 1333 7737 3393 2143 153.1 2833 2029 0 0 0 0 0 0 0 0 236.78 2500
Class 3 0
Class 4 0
Class 1 0
Class 2 0
11 30.8 8.4 2.8 42 128.8 36.4 5.6 170.8 420 95.2 47.6 562.8  403.2 36.4 2.8 442.4 1218 3360
Class 3 1
Class 4 0
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Amount of trees per slope surface, location 12 - 23:

Spruce Pine Birch Others
Location Vegetation class Total
0to10 10to 15 above 15 Sum  Oto 10 10to 15 above 15 Sum Oto10 10to 15 above 15 Sum Oto10 10to 15 above 15 Sum Surface area
number distribution sum
Class1 0.7
Class2 0.3
12 4884 2719 2223 9826 2772 2073 5755 2926 1097 2143  81.24 1392 39.6 0 0 39.6  5340.2 33000
Class 3 0
Class 4 0
Class 1 0.66
Class2  0.33
13 237.7 126.8 106.5  471.1 1222 9205 2683 1311 559.8 109.4 4147 7107 2021 0 0 20.21 2513 17500
Class 3 0
Class 4 0
Class1 0.1
Class2 0.9
14 2743  93.81 106.8 4749  20.94 2248 197.5 4432 8912 174.1 66.01 1131 32.18 0 0 32.18  2081.6 7150
Class 3 0
Class 4 0
Class 1 0
Class2 0.8
15 249.8  80.14 88.82 4187 112.5 156.6 158.9 428 1085 2226 93.64 1402 351 29.25 2.25 3825 26309 6750
Class3 0.2
Class 4 0
Sum Laxede: 1294 594 535 2423 683 3564 1234 5482 4053 816 330 5199 846 65.7 5.1 917 14021 70260
Class 1 0
Class 2 1
16 487.5 159 187.6  834.1 19.5 276 334.5 630 1620 316.6 120 2057 585 0 0 585  3579.6 11700
Class 3 0
Class 4 0
Class5 0.1
Class6 0.2
17 44.05 14.21 9.778  68.04 1109  60.18 19.88 1909 4054  90.16 4377  539.3 338 3033 2333 3707 1169 2000
Class7 0.7
Class 8 0
Class1 0.2
Class2 0.8
18 184 6642 7275 3232 22 206.2 1399 3682  581.7 113.7  43.08 7384 21 0 0 21 1450.7 5250
Class 3 0
Class 4 0
Class 1 1
Class 2 0
19 30.86 32 1857 8142 5143 3674 68 486.8 0 0 0 0 0 0 0 0 568.27 3600
Class 3 0
Class 4 0
Class 1 1
Class 2 0
20 77.85  80.73  46.85 2054 129.8 927 171.6 1228 0 0 0 0 0 0 0 0 1433.7 12975
Class 3 0
Class 4 0
Class 1 1
Class 2 0
21 19.2 19.91 11.55  50.66 32 2286 4231 302.9 0 0 0 0 0 0 0 0 353.59 2800
Class 3 0
Class 4 0
Class1 0.5
Class 2 0
22 246.2 127.1 6245 4357 8322 1132 203.3 2168 2288 5185 2593 3065 2196 198.3 15.25 2410  8078.1 18300
Class3 0.5
Class 4 0
Class 1 1
Class 2 0
23 159.1 165 95.74 4198  265.1 1894 350.6 2510 0 0 0 0 0 0 0 0 2929.8 18560
Class 3 0
Class 4 0
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Amount of trees per slope surface, location 24 - 28:

Spruce Pine Birch Others
Location ~ Vegetation class 0Oto 10 to above 10 to above 10 to above 10 to above Total ~ Surface
number distribution 015 15 Sum 0010 Ty 15 Sum 0010 Ty 15 Sum 0010 g 15 SUM Gm area
Class 1 0,5
Class 2 0,5
24 101,7 45,52 4291 190,2 32,3 2544 96,15 382,9 280,44 54,8 20,77 356,02 10,13 0 0 10,13 939,2 4050
Class 3 0
Class 4 0
Class 1 0
Class 2 1
25 72,5 23,65 27,89 124 29 41,05 49,75 93,697 240,97 47,09 17,85 30591 8,7 0 0 8,7 532,35 1740
Class 3 0
Class 4 0
Class 1 0,1
Class 2 09
26 2465 8431 960,3 4268 188,2 2020 1775 3983,3 8009.4 1565 593,3 10168 289,2 0 0 289,2 18709 64260
Class 3 0
Class 4 0
Class 1 0,8
Class 2 0,2
27 89,93 58,19 43,41 191,5 69,63 511,3 1233 704,23 163,97 32,04 12,15 208,16 5,92 0 0 5,92 1109,8 7400
Class 3 0
Class 4 0
Class 1 0
Class 2 0,8
28 555 178,1 197,4 930,5 250 348,1 353,1 951,19 24119 4948 208,1  3114,7 780 65 5 850 5846,4 15000
Class 3 0,2
Class 4 0
Sum Porsi: 4533 1813 1777 8123 2006 8267 3727 14000 16002 3233 1318 20553 3707 294 22,6 4024 46699 167635
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Average values of the vegetation classes:

Pine forest average

0% 59
12% ° 5%

6%

@ Spruce 0 to 10
@ Spruce 10 to 15
@ Spruce over 15
B Pine0to 10

@ Pine 10 to 15

| Pine over 15
OBirch0to 10
@Birch 10 to 15
@ Birch over 15
0O COthers 0to 10
@ Others 10to 15
@ Others over 15

0%
0 Mix forest average
‘o

14%

@ Spruce 0 to 10
4% @ Spruce 10to 15
B Spruce over 15
5% @ Pine 0 to 10

@ Pine 10to 15

W Pine over 15

O Birch0to 10
8%  |@Birch 10to 15
@ Birch over 15
O Others 0to 10
@ Others 10to 15
@ Others over 15

1%
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33%

8%

Shore forest average

3% 1086

@ Spruce 0to 10
@ Spruce 10to 15
| Spruce over 15
@ Pine 0to 10

@ Pine 10 to 15
| Pine over 15

O Birch0to 10

@ Birch 10to 15
@ Birch over 15
O Others 0to 10
@ Others 10to 15
@ Others over 15

Urban forest average

3%

@0to 10
m10to 15
| over 15

-32-



-33- APPENDIX III
Amounts of trees for each reservoir:
Amount for Vittjiarv
16000
14000
- 12000
S 10000 BOthers
g 8000 O Birch
8 6000 BPine
..g 4000 @ Spruce
~ 2000
0
0to 10 10to 15 over 15
Tree length [m]

3%

7%

33%

Type Distribution Vittjarv

0%

B Spruce 0to 10
% B Spruce 10to 15
@ Spruce over 15
BPine0to 10
BPine 10to 15
@ Pine over 15
15% OBirch0to 10
OBirch 10 to 15
@Birchover 15
DOOthers 0to 10
BOthers 10to 15
B Others over 15

12%

Size Distribution Vittjirv

O <10m
@ 10m-15m
B >15m

62%
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Amount Laxede

7000

6000

B 5000
8 4000 @ Others
g 3000 O Birch
(:U 2000 B Pine
L 1000 @ Spruce

0

0to10 10to 15 over 15
Tree length [m]

Type Distribution Laxede
O%T —0%
6% %
29, 9%

B Spruce 0to 10
B Spruce 10to 15
@ Spruce over 15
BPine0to 10
@Pine 10to 15
@ Pine over 15
OBirch0to 10
OBirch 10 to 15
@Birchover 15
DOOthers 0to 10
BOthers 10to 15
B Others over 15

9%

Size Distribution Laxede

O<10m
@10m-15m
@>15m

49%
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Amount Porsi

30000

25000
-~
% 20000 B Others
g 15000 @ Birch
[\ .
= 10000 BPine
..6. B Spruce
~

5000

0to 10

10to 15

Tree length [m]

over 15

8%

Type Distribution Porsi

1%~ 0%
W 10%

B Spruce 0to 10
@ Spruce 10to 15
@ Spruce over 15
OPine 0to 10
BPine 10to0 15
@ Pine over 15
OBirch0to 10
OBirch 10 to 15
@Birch over 15
DO Others 0 to 10
B Others 10to 15
B Others over 15

Size Distribution Porsi

56%

O <10m
@ 10m-15m
B >15m
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Amount of trees for all three reservoirs in comparison:

Reservoir Amount
Spruce Pine Birch Others 0to 10 10 to 15 abovel5 Total
Vitjarv 2893 6314 10085 3965 14478 6024 2755 23257
Laxede 2423 5482 5199 917 6876 5040 2104 14021
Porsi 8123 14000 20553 4024 26248 13606 6845 46699
Total amount of trees over the reservoirs
50000
- 45000
% 40000
£ 35000 |
S 30000
5 25000 |
£ 20000 -
< 15000
10000 ‘ ‘ : ‘
0 0.5 1 1.5 2 25 3 3.5
Reservoir
Amount of trees of each type over the reservoirs
25000
.. 20000
g —«&— Total amount of spruce
;; 15000 /. — @ Total amount of Pine
§ 10000 Total amount of Birch
=]
g 5000 . — % Total amount of others
0
0 1 2 3 4
Reservoir
Amount of trees of each length over the reservoirs
30000
§ 25000
+— 20000 —— Trees <10m
9]
*g 15000 —m— Trees 10-15m
E 10000 - trees >15m
5000
0 ‘ ‘
0 1 3
Reservoir

-36 -





