A=COM

FIGURES




Lake

West
Shoal
Lake

248

248

248

248

220

8
Netley
Lake
Selkirk
67
Birds Hill
Provincial Park
204
213
59
N
qunnipeg
7 i
159
59 207
200
Niverville
59
216
205
205
216

304

Lac du
Bonnet

317
317 Lac du Bonnet
11
214
435 .
Seven Sisters
Falls
Beausejour Seddons Corner
302
15 15
C*)SITE LOCATION
12
311
302
Steinbach
210
Marchand
210
Sandilands
Woodridge
12

Whitemouth Bog

Churchill

SITE LOCATION

Legend
@ Site Location

SiMbA PROJECT
SIO SILICA CORPORATION
HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT

PROJECT LOCATION

0 5 10 15 20 25

IIIIIIIIIIIIIIIIIIIII
Kilometres

Datum: NAD 1983 UTM Zone 14N

Nov, 2024 | PN#: 60730241 1:500,000

* when printed 11"x17"
-

Figure 1-1

Data Sources: ML, NRCan - Canvec
Esri, TomTom, Garmin, FAO, NOAA, USGS, EPA, NRCan, Parks Canada, Esri Canada, Esri, TomTom, Garmin, SafeGraph,

FAO, METI/NASA, USGS, EPA, NRCan, Parks Canada

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as
agreed by AECOM and its client, as required by law or for use by governmental reviewing agencies. AECOM accepts no responsibility, and

denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent,




yoa1) suejes

Fish-Creek

Legend
[ Project Site Boundary

1 Local Project Area

* =_"_1 Regional Project Area
General Features
——— Highway
Road
——+ Railway
e——— Transmission Line
Watercourse

Waterbody

SiMbA PROJECT
SIO SILICA CORPORATION
HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT

SPATIAL BOUNDARIES

0 1 2 3 4
I L1 1 I L1l I L1l I L1 1 I
Kilometres

Datum: NAD 1983 UTM Zone 14N

Nov, 2024 | PN#: 60730241 1:100,000

* when printed 11"x17" . m

Figure 1-2

Data Sources: ML, NRCan - Canvec
Earthstar Geographics

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as
agreed by AECOM and its client, as required by law or for use by govermmental reviewing agencies. AECOM accepts no responsibilty, and
denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent.




Legend
] Project Site Boundary
1 Local Project Area
o _ ~ <o o ® * =_"_1 Regional Project Area
O e .= Existing Goundwater Users by Aquifer
s ~ (@) Quaternary Sediments
7 O Red River Carbonate
O Winnipeg Shale
@ Winnipeg Sandstone

@
o xaer ejes
@
@
O
O
O
1 ©

1
1
1
1
1
1
1
1
1
1
1
]
1
©
@}
(@}
(@}

@)
@)
(9]
(9]
©)

O Lower Shale/Precambrian
General Features
—— Highway
Road

——+ Railway

e——— Transmission Line

Watercourse
Waterbody
|
1
\
1
1
1
1
1
1
I
I
]
]
1
I
1
SiMbA PROJECT
SIO SILICA CORPORATION
HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT
EXISTING GROUNDWATER USERS BY AQUIFER
0 1 2 3 4
| IR PR T A AT AT |
Kilometres
Datum: NAD 1983 UTM Zone 14N
© Nov, 2024 | PN#: 60730241 11092?017
Figure 1-3
Data Sources: MLI, GIN, NRCan - Canvec
—— Fish Creek R o o O O O O This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as

agreed by AECOM and its client, as required by law or for use by govermmental reviewing agencies. AECOM accepts no responsibilty, and
denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent.




Legend
[ Project Site Boundary
1 Local Project Area

* =_"_1 Regional Project Area

O
o )’998 suejes

Existing Goundwater Users by Type
@ Air Conditioning

@)
@)

Domestic

Industrial

O

(&)

(] Irrigation
\ ® Livestock

(@)

(@)

Missing
Municipal
o Other
General Features

——— Highway
Road

———+ Railway

o 0 e———e Transmission Line

— Watercourse
[ —— M
— L Waterbody

-
-
Dl e e

N -

SiMbA PROJECT
SIO SILICA CORPORATION
HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT

EXISTING GROUNDWATER USERS BY TYPE

0 1 2 3 4

IIIIIIIIIIIIIIIII
Kilometres

Datum: NAD 1983 UTM Zone 14N

Nov, 2024 | PN#: 60730241 1:100,000

* when printed 11"x17" . m

Figure 1-4

Data Sources: MLI, GIN, NRCan - Canvec
Earthstar Geographics

———Fish-Creek

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as
agreed by AECOM and its client, as required by law or for use by govermmental reviewing agencies. AECOM accepts no responsibilty, and
denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent.




ﬁ%

302
eoo0 ©
..“..
o0 o000
|

Legend

[ Project Site Boundary
Proposed Silica Sand Extraction Years

Year O
Year 1
Year 2
® VYear3
@® VYeard

General Features

——— Highway
Road

——+ Railway

e——— Transmission Line

SiMbA PROJECT
SIO SILICA CORPORATION
HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT

PROPOSED SILICA SAND EXTRACTION
(YEARS 0 TO 4)

0 200 400 600 800 1,000

IIIIIIIIIIIIIIIIIIIII
Metres

Datum: NAD 1983 UTM Zone 14N

Nov, 2024 | PN#: 60730241 1:20,000

* when printed 11"x17" . m

Figure 2-1

Data Sources: ML, NRCan - Canvec
Maxar

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as

agreed by AECOM and its client, as required by law or for use by govermmental reviewing agencies. AECOM accepts no responsibilty, and
denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent.




Legend
12 @ —im 15 [ —— ‘ -$— Groundwater Monitoring Well (Sio)
15 AN OLA s ——— NN N ——t—H—t — T — ¢ T @ Vibrating Wire Piezometers (Sio)
> A $ ‘$$ // " ] Geochemistry Sample Location
L f’ D:j | i Water Supply Wells (Sio)
— | / \ -$— Surveyed Domestic Well
o r/"SEE INSET General Features
/¢
% / = Highway
e e
e -~ —— Road
___.__.—0-——"’—__.__" ——+ Railway
e——— Transmission Line
Watercourse
— - \'—*’H\\ Waterbody
\ -
%
<
[
" Brw 929
|
ﬁ%&:
302
| :
=3
=501 — 3
] g
Y
o
. Hwy2152(Duga ISR oV TAN
s
L = SiMbA PROJECT
N = SI0 SILICA CORPORATION
} Unknown HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT
/ N S co124 Bru 96-1 SITE INVESTIGATION PLAN
o _$_ Bru 96-2
23901 [Bru958) Bru 95-5 -Q
207 E— _$_ Bru 95-8 Bru 95-6 0 1 2 3 4
\ " I Q [ I IKiforT!et;esl ' A |
Bru 95-9 Datum: NAD 1983 UTM Zone 14N
| - Nov, 2024 | PN#: 60730241 1:100,000
* when printed 11"x17" . m
12 Figure 3-1
@ 5d: FARAL rmm Data Sources: ML, NRCan - Canvec
/he A Q Earthstar Geographics, Maxar
P.!,
Ve, \; i( 1 \ INSET | v
™ B | N Tf Scale: 1:25,000 | | g estom posrd r e oo ALCOMscertand oy e, e e e by 0 s ot
denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent.




Precipitation (mm/day)

Pumping Rate (USGPM)

Groundwater Elevation (m ASL)

Groudnwater Elevation (m ASL)

5
4
3 L~ //
N——
< — I Precipitation
1 — Temperature
\M—/ Climate ID #503B1ER
e s B T
500 BE—————S e —
/—"“‘ W\“\—\__‘
400 —
~___
300 // —
\-‘\
200 1 S ) el —— Pumping Rate
100 —— Barometric Pressure
0 T
275 Carbonate
2725
270
267.5 ————
265
262.5
260
2575 Bru 95-8 VW1 — - Bru95-8 VW2 —— Bru95-5 ° Bru 95-5 Manual —— Bru 96-2 ° Bru 96-2 Manual —— Obs 23901 o Obs 23901 Manual —— Obs 66124 ° Obs 66124 Manual
255 | | | | | | |
Sandstone
270
267.5 ° e ® e ° ® ® ®
o j— o O — -
265 wmﬁﬂwnﬁ.hn.urhawn ° - O ——— — b4
. o o A A A AR AAAARARA AR A AN A+ A —— ~ : AR ARARN AR s @
262.5 - . - — —.“— R A R A e =
N ° ° ° Vi
260 E—— —h /
2575 {pb—— [ T T T = = = = - L
255
2525
250 H
—— Bru 95-7
247.5 ®  Bru 95-7 Manual [|
245 — - Bru95-8VW3 H
2425 1 — - Bru95-8 VW4
— B |
240 ru 95-6 ||
o Bru 95-6 Manual
2375 Bru 96-1 N
235 ) ©  Bru 96-1 Manual
2325 gi — Bru 95-9 Ll
230 . ° Bru 95-9 Manual | |
—— Obs S1
2275 @ Obs S1 Manual
225 . T

20/11/28 12:00 pm

20/11/29 12:00 am

20/11/29 12:00 pm

20/11/30 12:00 am

20/11/30

Figure 3-2. Groundwater Levels During Pumping Test — Red River Carbonate and Winnipeg Sandstone

12:00 pm

20/12/01 12:00 am

20/12/01 12:00 pm

20/12/02 12:00 am 20/12/02 12:00 pm

10

-5
-10
-15

99.5
99
98.5
98
97.5
97

Temperature (°C)

Barometric Pressure (kPa)



10

/ 0

N— ]
~—<_ / — I Precipitation -5
- Temperature 10
\.—M—/ Climate ID #503B1ER
0 * { 15

500 e 99.5
P—————
—\——-\"—\—_\
300 — 985

200 P S ) el —— Pumping Rate 98
100 —— Barometric Pressure | 975
0 { 97

Precipitation (mm/day)

Pumping Rate (USGPM)

Carbonate
270 ; ; ; ; ; . . .

Bru95-5 — — - Bru95-8VW1 — — - Bru95-8 VW2 Bru 96-2 Obs 23901 ——— Obs 66124 Obs 23901 Manual ° Obs 66124 Manual Bru 96-2 Manual ° Bru 95-5 Manual

269.75

269.5

269.25

269

268.75

268.5 ——

3
J '“'"qsp, “y,

L2y -
268.25 L e A R Te R T
. Vil vaeg _ - ~
o W *"‘\\o'\\.'n\ul"\ﬂ\_'-u-._. - =ar e pHpY AL AL
|

»
R

A
LRy o ma e TaNa

PENALTAI Y
268 v n.u._ﬂ"...‘ -~ ]Vl'h-\n..\.,-’"h\- —mewe * L
- TR [MTPUD '\n.‘"‘u'l‘“r‘ ATy "]h‘ ARTEITY " ‘fglu"l’*in MO~ N s gF e "]l'n N

m ASL)

-~

267.75 —y T
HL Lo (]
. T - I D——

267.25 <

on

N
(]
J
[¢)]

267

Groundwater Elevati

I\

b

266.75

266.5 o -

~\ _ -

266.25 = e

266 — g

265.75 =

265.5 == 7

ES - 41
265.25 A — ;

265

20/11/28 12:00 pm 20/11/29 12:00 am 20/11/29 12:00 pm 20/11/30 12:00 am 20/11/30 12:00 pm 20/12/01 12:00 am 20/12/01 12:00 pm 20/12/02 12:00 am 20/12/02 12:00 pm

Figure 3-3. Groundwater Levels During Pumping Test — Red River Carbonate m

Temperature (°C)

Barometric Pressure (kPa)



66124 (0.02m)

23901 (0.02m)

Bru 95-8
VW1 (0.3 m)
VW2 (1.5 m)
P ~ VW3 (2.8 m)
’ S~ VW4 (8.5 m)

‘Blru 95-6 N
(4.8 m)-@
IBru 95-9

Bru 95-5 (0.4 m)

Unknown (0.77 m)

1 Bru 96-2 (0.18 m)

Bru 96-1 (0.67 m) *

Legend
-$— Groundwater Monitoring Well (Sio)
@ Vibrating Wire Piezometers (Sio)
Water Supply Wells (Sio)

-$- Surveyed Domestic Well

" "_"_1 Extent of 1 m Drawdown Cone (Carbonate)

* =_"_1 Extent of 1 m Drawdown Cone (Sandstone)
(1.5m) Measured Drawdown (Carbonate)
(2.8 m) Measured Drawdown (Sandstone)

General Features

—— Highway

—— Road

——+ Railway

e——— Transmission Line

SiMbA PROJECT
SIO SILICA CORPORATION
HYDROGEOLOGY AND GEOCHEMISTRY ASSESSMENT

MAXIMUM EXTENT OF DRAWDOWN DURING
72-HOUR PUMPING TEST

0 100 200 300 400
IIIIIIIIIIIIIIIII

Metres
Datum: NAD 1983 UTM Zone 14N

Nov, 2024 | PN#: 60730241 1:10,000

* when printed 11"x17" . m

Figure 3-4

Data Sources: ML, NRCan - Canvec
Maxar

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by third parties, except as
agreed by AECOM and its client, as required by law or for use by governmental reviewing agencies. AECOM accepts no responsibility, and
denies any liability whatsoever, to any party that modifies this drawing without AECOM's express written consent.




Carbonate Neutralization Potential (t CaCO,/kT)

1000

900

800

700

600

500

400

300

200

100

Qeeoeh ) )

Carbonate-Bru 121-1_24.38 to 24.83

Carbonate-Bru 146_36.82 to 37.13

Carbonate-Bru 95-8_40.16 to 40.65

Shale-Bru 121-1_36.57 to 37.00
Shale-Bru 146_49-86 to 50.29
Shale-Bru 95-8_49.39 to 49.79
Sandstone-Bru 121-1_174 to 179
Sandstone-Bru 146_189 to 194
Sandstone-Bru 95-3

0 100 200 300 400 500 600

Neturalization Potential (t CaCO,/ kT)

Figure 4-1. Neutralization Potential (NP) vs. Carbonate Neutralization Potential (CaNP)

700

|

800 900

1000



Sulphide-Sulphur (%)

0.8

0.6

0.4

0.2

s
s
s
s
s
s
s
7 11
s’
’
s
s
-’
s
s
s
s
s
s
A e P
A Ptk B LS L ET 10
A s R W80 18 k8BS
¢ maEn I mELTm
/’ ‘ [ R T T R
s
P ‘ i s P N N L TR
,/ ‘ .-lh-l-rl mn ...‘I l..
, | [ } 1 ]
P b e e 'k 1N e 1B
.CQ/A‘Q @ auum k.M
0 0.2 0.4 0.6 0.8 1

Total Sulphur (%)

Figure 4-2. Sulphide Sulphur (%) vs. Total Sulphur (%)




Acid Potential (t CaCO,/kT)

100

80

60

40

20

Neutralization Potential (t CaCO,/kT)

Figure 4-3. Acid Generation Potential (AP) vs. Neutralization Potential (NP)

II / A Carbonate-Bru 121-1_24.38 to 24.83
// A Carbonate - Bru 146_36.82 to 37.13
NP/AP =1 A Ccarbonate - Bru 95-8_40.16 to 40.65
NP/AP =
/ ¢  shale-Bru 121-1_36.57 to 37.00
l / ¢ Shale-Bru 146_49-86 t0 50.29
/ /
> Q Shale - Bru 95-8_49.39 to 49.79
PAG — @  sandstone-Bru 121-1_174 to 179
I !t\ Sandstone - Bru 146_189 to 194
] LU Sandstone - Bru 95-3
8
] D /
| /
| /
| / Non-PAG
| /
/
f /
/ /
Iy
Iy
Iy
/
y !
v /
Iy
Iy
b
{ A
A
e A
0 100 200 300 600 700 800 900



Depth (mBGS)

-115 -110 -105 -100 -95
20 Il Il Il Il Il 1 1 1 1 1 1 1 1 | | ::\ 1-
—— 'L
25
30 -
35 -~ 4/
40 - .
Red River Carbonate —
45 1 _ _ _ _ _ _ 41 - - - - - __ o -~ _ L o o _
1 Winnipeg Shale .){
————— —_— e e il ol
50 - k\ ?/
s | Winnipeg Sandstone
60 -
65
-25 -20 -15 -10 -5
0180 %o VSMOW
Figure 4-4. Depth Profile of Stable Isotopes - Oxygen-18 and Deuterium AFCTA

62H %0 VSMOW




62H %0 VSMOW

-100

-120

-140

-160

-180

[ J Red River Carbonate
) [ Winnipeg Shale
I [ J Winnipeg Sandstone
I [ Drill water (Sandstone)
] e | ocal Meteroic Water Line (LMWL) Gimli, MB
7 Local Evaporation Line (LEL)
| LMWL

02H=76-0180 +2.2

7 LEL
- 02H =2.12 - 5180 - 75.2
i ) R2=0777

[

o g "‘ >
° o ©
T T T T T T T T T T T T T T T
-25 -20 -15 -10 -5
0180 %0 VSMOW

Figure 4-5. Stable Isotopes of Water in Carbonate, Sandstone and Shale Units




=

o

o o o
o o o
[ee] © <
(woysn) A&yaonpuod

1000

o
o
N

=

o o o o o o

o o o o o

Yo < ™ N ~
(/6w) saL

1200

o o o
o o o
[ © [5p)

(c00eD se 7/bw) Ayuiesy

=

300

o o

o o

N ~
(7/B6w) ssaupieH

o

1S0d 1-96
Jdd 1-96
1S0d /-S6
Jdd 2-G6
1S0d 9-G6
J4d 9-G6

6-G6
1S0d 6-96
Jdd 6-56

1S0d ¢-96
Jdd ¢-96
1S0d G-56
Jdd §-G6

Figure 4-6. Groundwater Chemistry - Conductivity, Total Dissolved Solids, Alkalinity and Hardness SECTHE



E

100

80 *- Y

=

o o o o o o o o o o o o o o
< N 0 w < 2] N -~

(1/6w) eN (1/6w) M (1/6w) 19 (1/6w) yOs

B [ "

0
50
0

0 0 0 0
< [3p) N -~

1S0d 1-96
Jdd 1-96
1S0d /-S6
Jdd 2-G6
1S0d 9-G6
J4d 9-G6

6-G6
1S0d 6-96
Jdd 6-56

1S0d ¢-96
Jdd ¢-96
1S0d G-56
Jdd §-G6

Figure 4-7. Groundwater Chemistry — Sodium, Potassium, Chloride and Sulphate



/% (5 o \
" o
¥ S
S o %
\ S W
\ /‘\ /
NS
iy \ /
\ /
\ /
\ ’
\\ /7
1 @
X
Y
7 \
/ \
/ \
/ \
/ AY
’ N\ \
SO
/
Py
% / N8
6" e
* o
\ o
N J

Dominant Water Composition

@ Ca-HCO; type
. Na-CI-SO,

@ Mixed Ca-Na-HCO,

Ca

Na+K

Figure 4-8 Groundwater Piper Plot of Major lons

HCO3+CO3

Red River Carbonate
A Bru95-5
Bru 96-2
Winnipeg Shale
Bru 95-9
Winnipeg Sandstone
Bru 95-6
@5 957
Bru 96-1
Private Wells
66124

23901

@unknown

Cl

ASCOM



Figure 4-9. Conceptual Hydrogeochemical Model
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