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Baffinland Iron Mines Corporation - Mary River Expansion Project
Geotechnical Recommendations for Stacker/Reclaimer Berm Foundation - March 1, 2019
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Borehole Data
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HATCH

BOREHOLE REPORT

BH16-M001

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19

Sheet 1 of 1
. . . . Easting:
Client: Baffinland Iron Mines Project No.: H352034 asting 503,504.0 m
) Northing: 7,976,237.0m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 12.75m
PR . . Bottom Elevation: -2.4
Location:  Milne Inlet (Reclaimer Berm) Platform: Ground ottom Elevation 5m
Total Depth: 15.2m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 12/8/2016 Logged By: MR
Driller: Michael Scott Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description % B
s | E = Moisture Slelz|el. s
. -% = |38 o E TYPE; plasticity or particle characteristics | Frozen Soil - % Content Profile ACRERE E|E ?g;?sr
% 3 a % ‘% | & | (size, grading, shape, roundness), colour, | Description| & |2 i é é é 2| g
=lo | 8|18 6 structure, accessory components. 8 H 0 , gle|&|e|S|a
':] GRAVELLY SAND, trace COBBLES: Nf | | |
B 7 Light brown to grey, fine to medium
- B grained sand, rounded to subangular k= | | |
8L 4 gravel | | |
g | 0s . 1.50 m to 2.00 m: Trace gravel and silt, Vx
8 rounded gravel Nbe | | |
el | ] 18
I .
° Vc
(5}
| .
] 8.8 4.0 4 | | | 18
gt i
5| i 4.60 mto 6.10 m: Trace silt Ve || |
o8 60 o = | | | 190 |82 )17
i | 6.10 m to 9.10 m: Some silt, fine to Nbe
: coarse grained sand | | |
i 1812 ™ 16
2|8 ]
o 4 ®©| ®
s|9
—a.8 8o > | T — | | | 16
i | 9.10 m to 10.60 m: Some gravel | | |
28 10.0 2 | | | 16
i | 10.60 m to 12.10 m: With gravel, trace Nbe | | |
excess ice = | | | 16
—0.8 12.0 | | |
i | 12.10 m to 13.70 m: Trace gravel and Nbe -
silt, rounded to subangular gravel | | | 18
L 1s 1404 13.70 m to 15.20 m: Some silt, some Nbe | | |
| i gravel
- = [15.2] ", h—2 ! ! ! 16
L i To Target Depth. [ 1
| o 1604 Drillhole BH16-M001 terminated at | | |
15.2m. | | |
—-5.3 18.0 | | |
s | B —
Notes:




HATCH

BOREHOLE REPORT

BH16-M004

Sheet 1 of 1
Client: Baffinland Iron Mines Project No.: H352034 Easting: 503,302.0m
) Northing: 7,975,591.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 10.20 m
i . . Bottom Elevation: 5.
Location:  Milne Port Reclaimer Berm Platform: Ground ottom Elevation 5.00m
Total Depth: 15.2m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 12/8/2016 Logged By: UK
Driller: E.Beachamp Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description % B
s | E = Moisture Slelz|el. s
= -% c |8|2 2 | TYPE; plasticity or particle characteristics | Frozen Soil - % Content Profile § o|a|E|E|E ?g;?sr
% 3 a % ‘% | & | (size, grading, shape, roundness), colour, | Description| & |2 o é é é 2| g
=lo | 8|18 6 structure, accessory components. 8 H 0 , gle|&|e|S|a
SILTY SAND with GRAVEL: Grey, Nf | | |
B 7 coarse grained sand, angular gravel | | |
- 7 -
R ]
% 82 2.0 SAND, trace SILT: Coarse grained sand | Nbe | | |
o | i
oy ] ] | | | 0|95 |4
3
H 1 ]
<
O 62 4.0
3 SN
St i
51 ] ]
i | 5.50 m to 6.10 m: Trace to some SILT Nf - | | |
4.2 6.0
L i 1 SAND and GRAVEL, some SILT: Grey, Nf | | |
coarse grained sand, angular gravel | | |
- 4 0 o
g | £ |
- 18| &p = | | | 14
alQ
22 804 > | T | | |
I | =L
i 1 ]
o2 10.0 | | |
| i —-—;
i | SANDY SILT: Dark grey, mottied black, | Nf || |
fine organic material | | |
i | Ve -
—-1.8 12.0 | | |
| i SAND, some SILT: Grey, coarse Ve
grained sand | | |
' . =
—-3.8 14.0— | | |
- E [15.2] 2 ! ! !
L i To Target Depth. [ 1
. 1604 Drillhole BH16-M004 terminated at | | |
15.2m. | | |
—-7.8 18.0 | | |
l l l

9.8

20.!

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19

Notes:




HATCH

BOREHOLE REPORT

BH16-M005

Sheet 1 of 1
Client: Baffinland Iron Mines Project No.: H352034 Easting: 503,270.0m
) Northing: 7,975,696.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 10.00 m
f . . Bottom Elevation: -5.
Location:  Milne Port Reclaimer Berm Platform:  Ground ottom Elevation 520m
Total Depth: 15.2m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 12/8/2016 Logged By: UK
Driller: E.Beachamp Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description k-
= - i S[2l=|g .
5 g’ B | o Q TYPE: pl P : ot " g Moisture ] E 8 s -E E S Other
s 2| 0|2 < YPE; plasticity or particle characteristics | Frozen Soil -~ |=| Content Profile Tl2|elE|5|2 Tests
% 2| & % ‘% | & | (size, grading, shape, roundness), colour, | Description| & |2 Slelglg|zl|g
=lo | 8|18 6 structure, accessory components. g s 0 . glele|e|5|s
#-%1 SAND and GRAVEL, Some SILT: Grey, | Nf | | |
B 7 =] angular to rounded gravel | | |
k7] i ’ ,:' -
o L _ o
£ ) ]
€ |s0 20
2 [ IR ]
e AR —
o | i ESAN | | | 1335 |53 |12
3 14Tl SAND, some SILT: Grey, fine to coarse | Nf
Bl iy ;:'l;l.'lg{ grained sand | | |
& |50 4.0+ He ,I.]
g il SINN
Er 7 1
2L - :jI'{']'}.]. | | |
| 1
a0 60 :I:; 1}}'{.{- = | | | 20
g ||
5 12| 2kt
3 g 1 ".I'I'l =
i 18| 8hlh |
—2.0 8o > | T :”[I{ | | |
]| R
3 . i 'l;l.'l 1 16
i ] il | | |
T
0.0 10.0— :: {1II} | | |
i i o1 GRAVELLY SAND, Trace SILT: Grey, | Nf ||
L 4 )}F'Il 5 subangular gravel, coarse grained sand
—-2.0 12.0— J| lf}k:;ld | | |
L i 0°.2.od SANDY GRAVEL: Grey, angular to Nf
9‘10 2.9 sub-angular and well graded gravel | | |
B 7 2,°8.
]| R S
—-4.0 14.0— 9%:‘):% | | |
: : [15.2]0;%:( 4 | | |
L i To Target Depth. [ 1
| s0 1604 Drillhole BH16-M005 terminated at | | |
| i 15.2m. | | |
—-8.0 18.0 | | |
l l l

20.!
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I IATC' I Sheet 1 of 1
Client: Baffinland Iron Mines Project No.: H352034 Fasting: 503,136.0m
) Northing: 7,975,081.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 10.00 m
Location:  Milne Port Reclaimer Berm Platform: Ground Bottom Elevation: 520m
Total Depth: 15.2m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 12/8/2016 Logged By: MR
Driller: Michael Scott Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description g B
5| E p - . o g Moisture 1812183 Other
s B | 8| 2| £ | TYPE; plasticity or particle characteristics | Frozen Soil ..|&| Content Profile g o3& Bz Tests
% 2| & % @ | & |(size, grading, shape, roundness), colour, | Description| ¢ |2 Slelelg|z]s
=lo | 8|18 6 structure, accessory components. 8 H 0 , gle|e|e|5|s
¢-%1 GRAVELLY SAND, some SILT, some Nf [ ]
i T »| COBBLES: Grey to light brown,
- - "1 subangluar to rounded gravel — | | | 9 [32 (55|13
—8.0 2.0 | | |
i 7 o 2K —
' 1 B ]
'I:Zi { SILTY SAND: Brown, coarse grained Ve | | |
i b i
OO B I
[ty HiE
I I it B "
- - .:|~ s
1] 1
SN |1
tid
—a40 6.0 'ZI' {111 =
T T
I ] i
- 12| o[ o
i 18| & }l}} 4.90 m to 5.80 m: Some GRAVEL Nf = ||
5| O [yl
20 8.0 g T |}1I|] | | |
5 . T 2}
I ] Tl = | | |
i | ekt Y SILT, some SAND, trace GRAVEL: Nbn | | |
)~|'lq.5 1 Grey, coarse grained and angular
o0 10.0 P‘dﬁl: gravel || | | |
]| IR
||
I I NI
20 12,0 ‘{ %) I | | |
i 1] PR
[ 1| B ]
it =1
i T 1114 SILT, trace to some SAND Nbn N
e | e | i 1
ERERS;
] | =11
- 1 |osaitily L
L i To Target Depth. [ 1
| co 1604 Drillhole BH16-M006 terminated at | | |
| i 15.2m. | | |
—-8.0 18.0— | | |
10.0 20.1 | | |
Notes:




HATCH

BOREHOLE REPORT

BH16-M007

Sheet 1 of 2
. . . . Easting:
Client: Baffinland Iron Mines Project No.: H352034 asting 503,822.0 m
) Northing: 7,974,945.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 54.00 m
- . . . . Bottom Elevation: 44.
Location:  Milne Port Train Unloading Platform: Ground o
Total Depth: 9.1m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 10/3/2016 Logged By: UK
Driller: E.Beachamp Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description
c | € - Moisture
. -% = |38 o E TYPE; plasticity or particle characteristics | Frozen Soil - % Content Profile ?ég?;
% 3 a % @ | & |(size, grading, shape, roundness), colour, | Description| ¢ |2
=lo | 8|18 6 structure, accessory components. 8 H 0
9';‘.‘"";} SAND and GRAVEL: Grey, coarse Nf
B 7 ;E\) grained sand, angular to sub-angular
- . o gravel
i ’ SAND: Grey, coarse grained Nbn ?
—52.0 2.0
- {eole
| B MK
S
£ (—s00 4.0
(9]
Q| i
2
ol i 4.70 m to 6.10 m: Some GRAVEL %
=k i
(5}
_5_—48.0 6.0 BATf
g1 | Start of Coring at 6.1m.
5 i | Continued on Rock Core Log sheet.
——46.0 8.0

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19




HATCH

BOREHOLE REPORT

BH16-M008

[18.8p

Start of Coring at 18.8m.
Continued on Rock Core Log sheet.

Sheet 1 of 3
Client: Baffinland Iron Mines Project No.: H352034 Easting: 503,771.0m
) Northing: 7,974,959.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 52.00 m
- . . . Bott Elevation: .
Location:  Milne Port Train Unloading Platform: Ground ottom Elevation 30.66 m
Total Depth: 21.3m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 10/4/2016 Logged By: UK
Driller: E.Beachamp Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description
< Q) d N . o o Moisture Other
s % = |38 2 = TYPE; pIa§t|C|ty or particle characteristics | Frozen Soil - =| Content Profile Tests
5| 3 a % ‘% | & | (size, grading, shape, roundness), colour, | Description| & |2
=lo | 8|18 6 structure, accessory components. $ s 0 ,
°-7-'N SANDY GRAVEL: Rounded to sub Nf | | |
B 7 6 angular gravel, coarse grained sand,
L . 2. %1 well graded | | |
i ’ SAND: Coarse to fine grained Nf ? | | |
—50.0 2.0 | | |
g [ | 3.00 m to 4.60 m: Some SILT Nbn X I I I
g —48.0 4.0
[0
gl | .
‘3 | i SAND and GRAVEL: Coarse grained Nf % | | |
3 sand X | | |
S b i
(5}
E —46.0 6.0 | | |
c
5 .
" 7 6.90 m to 7.60 m: Zone of inferred
3 . 53] cobbles X | | |
440 8.0 A | | |
| lelel |1
I 1518 X
420 10.0 > | | |
i | SILTY SAND, some GRAVEL: Fineto | Nbn X || |
$l1| coarse, subangular gravel | | |
oo | 20 b X |
i | i d 12.20 m to 12.60 m: GRAVELLY SILTY ||
i ] il SAND ié
—38.0 14.0 :' q | | |
| i HOT 13,80 m to 15.40 m: SILTY SAND | | |
—36.0 16.0 7.. i | | |
[ 1| Hd M
A I
l l l

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19




HATCH

BOREHOLE REPORT

BH16-M009

Sheet 1 of 2
Client: Baffinland Iron Mines Project No.: H352034 Easting: 503,904.0m
) Northing: 7,974,935.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 57.50 m
— . . . Bottom Elevation: 2.32
Location:  Milne Port Train Unloading Platform: Ground ottom Elevation 52.32m
Total Depth: 52m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 10/4/2016 Logged By: MR
Driller: Samuel Flynn Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description
c | € - Moisture
. -% = |38 o E TYPE; plasticity or particle characteristics | Frozen Soil - % Content Profile ?ég?;
% R % ‘% | & | (size, grading, shape, roundness), colour, | Description| & |2
=lo | 8|18 6 structure, accessory components. $ s 0 ,
=4 ORGANICS: Organic soil | | |
] GRAVELLY SAND: Light brown to grey, | Nf L | | |
i 7o o angular to subgranular gravel, medium
- 4 O — a .
3 § \ to coarse grained sand Nbn | | |
[ 2| £ SAND and GRAVEL: Grey to light - | | |
- . 2.0 brown, Fine to coarse grained sand,
i | >N “angular to subangular gravel | | |
gl 1 e O Inferred BOULDERS with SAND: | ||
B T Coarse to fine grained sand ——
£ 535 4.0 N
g Start of Coring at 3.7m. | | |
el ’ Continued on Rock Core Log sheet. | | |
o -
>
©
3| : ]
E —51.5 6.0 | | |
[%]
gt i
c
S| | ]
—49.5 8.0 | | |
475 10.0 | | |
Fa55 | 120 | | |
435 14.0— | | |
415 16.0 | | |
—39.5 18.0 | | |
vs | = B —

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19




HATCH

BOREHOLE REPORT

BH16-M010

15.2m.

4 To Target Depth.
Drillhole BH16-M010 terminated at

Sheet 1 of 1
Client: Baffinland Iron Mines Project No.: H352034 Easting: 503,394.0 m
) Northing: 7,974,877.0m
Project: Mary River Expansion Study Stage 2 Datum: NADS3 Surface Elevation: 13.30m
. . . Bottom Elevation: -1.
Location:  Milne Port Crusher Platform: Ground o
Total Depth: 15.2m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 12/9/2016 Logged By: MR
Driller: Michael Scott Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description % _
c | - Moisture cslglelel. s
. % = |38 o E TYPE; plasticity or particle characteristics | Frozen Soil - % Content Profile § o |3 | E |2 ?g;?sr
2l z |38 £|@| § |(size, grading, shape, roundness), colour, | Description| ¢ |2 Slegle|glz2|e
=lo | 8|18 6 structure, accessory components. g 5 0 ) ol I O I A I
:iili{ SILT, some SAND: Brown, moist Ve | | |
I ] ity - | | |
ICE: Soft, white, cloudy texture ICE L 28| 0 1684
—11.3 2.0 | | |
B 7 -,|;|'~' 1 GRAVELLY SILTY SAND: Light brown Nf -
54 =0 ]
I I i and grey Vx
- - Fitif] SILT and SAND: Organic sit, brown, || |
o3 4.0 :| { | l, i moist v | | |
X —
L i | : | : I| SILT, trace SAND: Organic, dark grey 1001 0 | 4 |96
| i : | : | : to brown, moist | | |
i ] 1l a
HH ] 32
73 6.0 | | | | | | | |
i i | | | | | Nbn
L 1ol o|lil! - | | |
| £l | | | | ]
I 18] &N .
S| Q1! Nf
5.3 804 > | I || : | : | | | |
i i i |
|| o
] <
33 10.0-] | | | | | — | | |
1l
I | 1l | | |
- - HH Nf
Il
I T | : | : | — | | |
Lo | ] | [ ]
i 1 il Nbn
I I NI .
Il ]
. _ HH || |
i NF
0.7 14.0 : | : | : | | |
- e Iyl
Il -
S A = P
l l l

20.!

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19

Notes:




HATCH

BOREHOLE REPORT

BH16-M011

Sheet 1 of 1
Client: Baffinland Iron Mines Project No.: H352034 Easting: 503,339.0m
) Northing: 7,974,868.0 m
Project: Mary River Expansion Study Stage 2 Datum: NADS83 Surface Elevation: 12.00 m
— . Bottom Elevation: 3.2
Location:  Milne Port Crusher Platform:  Ground ottom Elevation 3.20m
Total Depth: 15.2m
Contractor: Boart Longyear Rig Type/ Mounting: MiniSonic Rig Date Logged: 12/4/2016 Logged By: MR
Driller: Michael Scott Hole Diameter (mm): 96 Date Reviewed:2/10/2017 Reviewed By: SH/WH
E 2 Soil Description % _
s | E = Moisture Slelz|el. s
. -% = |38 o E TYPE; plasticity or particle characteristics | Frozen Soil - % Content Profile § 0| |iE E |2 %t:;?sr
% 3 a % ‘% | & | (size, grading, shape, roundness), colour, | Description| & |2 o é é é 2| g
=lo | 8|18 6 structure, accessory components. 8 H 0 , gle|&|e|S|a
11 SILTY SAND: Light brown, moist Nf [ ]
- . Nbn — | | | 16| 0 |68 |32
—10.0 2.0 Nf | | |
i ’ Nbn . ||
SAND and GRAVEL: Light brown, Vx ||
B 7 moist, subangular gravel Nb | | | | 10
—°° ] SILT, trace SAND: Dark grey, moist © | | |
I : ve .
—6.0 6.0 | | |
| i Nf
I lole HI
gl < 1
I 18] |
—4.0 8.0 g T Nf | | |
Nf
i : NI
20 10.0- ] | | |
I | Nbn .
L oo | o] B ]
i | Nbn | | |
20 | 140 Nbn | | |
- B [15.2] i ! ! !
L i To Target Depth. [ 1
L o 1604 Drillhole BH16-M011 terminated at | | |
15.2m. | | |
—-6.0 18.0— | | |
B —

HATCH LIBRARY V1.02.GLB Log ICE BOREHOLE RAIL ALIGNMENT ALL_WITH ICE LOG_REV 3.GPJ <<DrawingFile>> 21/02/2018 10:19

Notes:




HATCH

BOREHOLE REPORT

BH16-M012
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Appendix A3
Thermal Analyses

Two-dimensional finite element modelling, with commercially available software (Temp/W),
was used to predict the thermal regime for the tunnel foundation.

The air temperature is based on the mean monthly air temperature from Milne Inlet Port, NU
(2006-2015) extracted from RWDI’s response document to Crown-Indigenous Relations and
Northern Affairs Canada titled “181234 CIRNAC IR 14” (RWDI, 2019), see Table A-3-1.

The global warming effect was taken into account according to the Intergovernmental Panel
on Climate Change (IPCC) long term climate change studies. A temperature adjustment was
applied considering to global warming for the period spanning from 2010 to 2039 (Hatch
2018).

Table A-3-1: Mean Monthly Temperatures for Milne Inlet Port, NU (2006-2015)

Month Temperature
January -29.5
February -30.8

March -28.9

April -19.6
May -6.9
June 3.5
July 10.2
August 7.4
September -0.9
October -7.7
November -17.9
December -25.1

Surface boundary conditions at the site were obtained based on the n-factors which was used
to correlate air temperatures to ground surface temperatures during cold seasons (nf) and
thaw seasons (nt). Values of ntand nrused in the analysis were summarized in Table A-3-2
Typically, nris less than 1 considering the impact of snow accumulation/insulation over
ground surface during winter while nt is more than 1 considering the impact of radiation.

Inside the tunnel, the n factor of 1 was used assuming that the ground surface temperature is
same as the air temperature. It is noted that in summer the air temperature in the tunnel could
be colder than the air temperature outside while in winter, the inside air temperature in the
tunnel becomes is likely warmer than the outside air temperature. There is no sufficient
data/study to quantify the two opposite effects. As such, this study assumed that the air
temperature in tunnel is same.
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The available thermistor data from the Mary River site (Hatch, 2012) indicate that ground
temperature reaches equilibrium (at -10° C) below 15m depth, thus the bottom boundary was
assumed to be 15m below the ground surface, with a constant temperature of -10° C.

The results are shown in the figures in this appendix.

Table A-3-2: N-factors to be Used in Modelling

N — factors
Material
Freezing (nr) Thawing (nt)
Native Sand 0.7 1.2
Native Silt 0.5 1.2
Rockfill / Granular Backfill 0.8 1.5
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Appendix A4
Settlement Analyses

Two-dimensional finite element modelling, with commercially available software (Sigma/W),
was used to predict the displacement.

Figure A-4-1 and Table A-4-2 shows the engineering parameters for unfrozen soil, frozen silt
and frozen till used in the analyses.

In the model, the creep deformation was modeled using a long-term strength envelope and
equivalent long-term deformation modulus (see details in Hatch 2018).

For the soil beyond structures/facilities, the following simplified soil profile was used as per
the warmest envelope from the thermistor monitoring data (see the figure below).

a. 0 mto 3 mdepth: Soil in Active Zone*
b. 3 mto 7 m depth: Frozen Soil (above - 7° C)
c. Below 7 m depth: Frozen Soil (below - 7° C)

Note: * The properties of the unfrozen soil was used for the soil between 2 m to 3 m depth as
a conservative assumption.
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Figure: A-1: Temperature Profiles containing Numerical and Recorded Data Overlain
(Thermistor data from BH2007-10, reported by Knight Piesold, 2008)
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Table A-4-1: General Design Parameters

Materials Elastic Young’s Modulus | Poisson’s Unit Strength
Ratio Weight Parameters
Es, (MPa) kN/m?3 c ¢’
(kPa) | (Degrees)
Ore 30 0.33 26 0 40°
Engineered Fill 70 0.33 22 0 40°
(compacted
crushed rockfill)
Rockfill 70 0.33 22 0 40°
Native Silt 8 0.33 18 0 30°
(unfrozen condition)
Native Sand 15 0.33 18 0 32°
(unfrozen condition)

Table A-4-2: Design Parameters for Frozen Silty Permafrost

Temperature Long-term Poisson’s Unit Strength Parameters
Deformation Ratio Weight | For Creep Analyses (20-
Modulus year design life)
Ec, (MPa) kN/m3 cir d'ir
(kPa)
Above -7° C 22 0.33 18 0 30°
Below -7° C 44 0.33 18 0 30°

Note: The underlying till material is considered very stiff in its hard frozen state (< - 7°C) with
a high deformation modulus of 1,000 MPa.

Table A-4-3: Design Parameters for Frozen Sandy Permafrost

Temperature Long-term Poisson’s | Unit Strength Parameters
Deformation Ratio Weight For Creep Analyses
Modulus (20-year design life)
Ec, (MPa) kN/m? c'ir d'ir
(kPa)
Above - 7° C 80 0.33 18 0 32°
Below -7° C 160 0.33 18 0 32°

Note: The underlying till material is considered very stiff in its hard frozen state (< - 7°C) with
a high deformation modulus of 1,000 MPa.
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Color | Name Model Unit Cohesion' | Phi' | Phi-B
Weight | (kPa) ©) e
(kN/m?)

. TY 8 Rockfill | Mohr-Coulomb | 20 0 40 |0

. Native Sand | Mohr-Coulomb | 18 0 32 |0

D Ballast Mohr-Coulomb | 20 0 40 |0

. Sub Ballast | Mohr-Coulomb | 20 0 40 [0

R,
ey
oo
it

Figure C1B - Long-term Operating Case (Original Berm Configuration)



Color | Name Model Unit Cohesion' | Phi' | Phi-B
Weight | (kPa) ©) e
(kN/m?)

. TY 8 Rockfill | Mohr-Coulomb | 20 0 40 |0

. Native Sand | Mohr-Coulomb | 18 0 32 |0

D Ballast Mohr-Coulomb | 20 0 40 |0

. Sub Ballast | Mohr-Coulomb | 20 0 40 [0

280 kPa

Figure C2B - Short-term Maintenance Case (Original Berm Configuration)



Color | Name Model Unit Cohesion' | Phi' | Phi-B
Weight | (kPa) © e
(kN/m?)

D TY 5 Rockfill | Mohr-Coulomb | 22 0 40 |0

. TY 8 Rockfill | Mohr-Coulomb | 20 0 40 |0

. Native Sand | Mohr-Coulomb | 18 0 32 |0

D Ballast Mohr-Coulomb | 20 0 40 |0

. Sub Ballast | Mohr-Coulomb | 20 0 40 |0

Figure C3 - Long-term Operation Case (with Rockfill Trench)




Color | Name Model Unit Cohesion' | Phi' | Phi-B

Weight | (kPa) °) ©)
(kN/m®)

D TY 5 Rockfill | Mohr-Coulomb | 22 0 40 0

. TY 8 Rockfill | Mohr-Coulomb | 20 0 40 |0

. Native Sand | Mohr-Coulomb | 18 0 32 |0

D Ballast Mohr-Coulomb | 20 0 40 0

. Sub Ballast | Mohr-Coulomb | 20 0 40 |0

280 kPa

Figure C4 - Short-Term Maintenance Case (with Rockfill Trench)




X O N ) —

Figure C5 - Pseudo-static Condition (with Rockfill Trench)

Color | Name Model Unit Cohesion' | Phi' | Phi-B | Cohesion | Phi
Weight | (kPa) © [ R (kPa) R

(kN/m?) ()
D TY 5 Rockfill | Mohr-Coulomb | 22 0 40 0 0 0
. TY 8 Rockfill | Mohr-Coulomb | 20 0 40 |0 0 0
. Native Sand | Mohr-Coulomb | 18 0 32 |0 0 0
D Ballast Mohr-Coulomb | 20 0 40 0 0 0
. Sub Ballast | Mohr-Coulomb | 20 0 40 |0 0 0

228 kPa




Color | Name Model Unit Cohesion' | Phi' | Phi-B | Piezometric
Weight | (kPa) © [ Line
(kN/m?)

D TY 5 Rockfill | Mohr-Coulomb | 22 0 40 |0 1

. TY 8 Rockfill | Mohr-Coulomb | 20 0 40 |0 1

. Native Sand | Mohr-Coulomb | 18 0 32 |0 1

D Ballast Mohr-Coulomb | 20 0 40 |0 1

. Sub Ballast | Mohr-Coulomb | 20 0 40 |0 1

228 kPa

e e e I it

Figure C6 - High Groundwater Case (with Rockfill Trench)
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Figure D1 - Thermal Model Geometry
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Figure D2 - Summer Temperature Contours (2 years after construction)
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