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QUESTION IAAC-10 

EIS Guideline Reference: 7.1.2 Geology and Geochemistry 

EIS Reference: 6.3.2. Existing Conditions for Geology and Soils 

Context and Rationale 

Section 7.1.2 of the EIS Guidelines requires a description of the bedrock geology, geomorphology, 
topography, and geotechnical characteristics of all areas proposed for the construction of major project 
components, including a cross-section of appropriate scale.  

This information in the EIS is sufficient in detail for the LMOC, which includes a cross-section (Figure 
6.3B-5) showing borehole locations. However, several of the boreholes shown in the cross-section are 
offset from the section. No plan view map has been provided to locate these boreholes.  

The information provided in the EIS for the LSMOC is not specific to the area of construction, and no 
information is available for the Manitoba Hydro distribution line (although it is inferred that nearby data 
should be applicable). A cross section showing geology, topography, and preliminary channel design is 
not provided for the LSMOC.  

Cross-sections and plan view maps will demonstrate the availability of geological data required to assess 
effects of the channels on groundwater quantity. 

Information Requests 

a) Provide plan view maps showing the locations of all major project components and the locations of 
boreholes/drillholes used to develop the description of the geology.  

b) Provide a geological/stratigraphic cross-section in the area of the LSMOC which includes the 
boreholes/drillholes and preliminary channel invert, similar to Figure 6.3B-5. 

Response IAAC-10 

a) Plan view maps, showing the locations of all major project components and the locations of 
boreholes/drillholes used to develop the description of the geology for Lake Manitoba Outlet Channel 
(LMOC), are shown on Plates D.4-6 through D.4-9 within the Assessment of Existing Well Use and 
Suitability as Drinking Water Report (KGS 2017) submitted as supporting information for the 
environmental impact statement (EIS) see Appendix IAAC-10-1. 

b) No hydrogeological information was available within the Lake St. Martin Outlet Channel (LSMOC) 
Project development area (PDA) prior to the EIS filing in August 2019. In 2019, a geotechnical and 
hydrogeological field investigation program was initiated within the LSMOC PDA as part of the 
Preliminary Design field study phase of the Project. However, the technical reporting portion of this 
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program is not yet complete, and these data are not yet available for analysis and interpretation. The 
results, when available, will be made available to regulators and used in developing detailed design 
plans as well as groundwater / surface water monitoring programs. For the purposes of geological 
characterization, overburden and bedrock deposits within the LSMOC PDA were considered to be 
similar to that observed within the LMOC PDA. The glacial till soils and underlying limestone bedrock 
is generally considered to be regionally extensive and expected to extend across most of the LSMOC 
PDA. 

References 

KGS Group Consulting Engineers. May 2017. Investigations and Preliminary Engineering for LMB Outlet 
Channels Options C and D Summary Report, Appendix A – Deliverable D4. Assessment of 
Existing Well Use and Suitability as Drinking Water. 
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SCALE:          METRIC    11"x17"1:50,000
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NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).
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NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).
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NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).
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GW_Drill

SAND AND

GRAVEL

Aquifer Type (as marked, all

others are limestone bedrock)

L

Well Use (L; Livestock only, 

LD: Livestock and Domestic,

M: Municipal, O: Other.

All others assumed domestic).
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   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).
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SCALE:          METRIC    11"x17"1:50,000

DESCRIPTION

10

km

ISSUED

BY

MFH

¯

NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).

8.1PLATE D4 PLATE D4 --

GW_Drill - Casing Depth
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SCALE:          METRIC    11"x17"1:50,000

DESCRIPTION

10

km

ISSUED

BY

MFH

¯

NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).

8.2PLATE D4 PLATE D4 --

GW_Drill - Casing Depth

65699,

Depth: 9

PID

0-10 m Casing Depth

65682,

Depth: 19

PID

10-20 Casing Depth (m)

76809,

Depth: 25

PID

20-30 Casing Depth (m)

135997,

Depth: 30

PID

30-40 Casing Depth (m)

20849,

Depth: 62

PID

>40 Casing Depth (m)
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SCALE:          METRIC    11"x17"1:50,000

DESCRIPTION
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NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).

9.1PLATE D4 PLATE D4 --

LEGEND:

!A Potential Domestic Well Location (MI ID)

#0 Surface Water Locations

=

<

A Logger (November, 2016)

!A
Testhole (November, 2016)

(G:Geotechnical, E:Environmental)

@A Test Hole (June 2015)

@A Borehole (2011)

ED Test Pit (2011)

145385   GW_Drill - PID

ACCURACY

!A 1 Exact [<5M] [GPS]

!A [Within 1/4-Section]

!A [Within Section]

Utility Lines
! ! ! ! Transmission Line (Existing)

Roads

Paved Road/Street (1 or more lanes)

Gravel Road

Dry Season Road

Proposed Road Re-alignment

Water Features

River/Stream/Ditch

Lake

Boundaries

Section

Quarter Section

Township

First Nation

3 km channel buffer

500m distance from Channel ROW
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T:143985

PID

> 50,000
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T:20569

PID

15,000-50,000
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PID

5,000-15,000
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T:1655

PID

1,000-5,000
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T:924
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Transmissivity (USgpd/ft)



MAY 2017MAY 2017

INVESTIGATIONS & PRELIMINARYINVESTIGATIONS & PRELIMINARY

REVISIONS / ISSUE

YY/MM/DDNO. CHECK

BY

ENGINEERING FOR LMB OUTLETENGINEERING FOR LMB OUTLET
CHANNELS OPTIONS C&DCHANNELS OPTIONS C&D
      ESTIMATED AQUIFER TRANSMISSIVITYESTIMATED AQUIFER TRANSMISSIVITY

ROUTE DROUTE D      

00

!

1 2
 +

 0
0 013

 +
 0

0014
 +

 0
00

15
 +

 0
00

16
 +

 0
00

17
 +

 0
00

18
 +

 0
00

19
 +

 0
00

20
 +

 0
00

21
 +

 0
00

22
 +

 0
0023 + 000

24 + 000

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!
!

!
!

!
!

!

!

!

!

!

!

!
!

!
!

!

!

!
!

!
!

!

!

!
!

!

!

!

!

!
!

!
!

!
!

!
!

!

!

!
!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!

!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!
!

!

!

!
!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!
!

!! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!

!

!
!

!
!

!

!

!

!

!
!

!

!

!

!

!
!

!

!

!
!

!

!

!

!

!
!

!
!

!

!

!
!

!

!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!

!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!

!
!!

!

!
!

!

!

!
!

!
!

!

!

!
!

!
!

!

!

!
!

!
!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!
!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!

!

!
!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!
!

!
!

!

!

!
!

!

!

!

!

!
!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!
!

!

!

!

!

!
!

!
!

!

!

!
!

!
!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!
!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!

!

!
!

!

!

!
!

!

!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!
!

!

!

!

!

!

!

@ A
@ A

@ A

@ A

@ A

@ A

@ A

@ A

@ A

ED

ED
ED

ED ED
ED

ED

ED

ED

ED

ED

ED ED ED

ED

ED

"

"

"

"

"

""

"

"

"

"
"
"

""

"

"

" "

" "

"

"

"
" " "

"

"

"""
"

" " " "

"

"

"

" "

"

"

"

" "

" "

" "

"

# 0

# 0

# 0

# 0

# 0

@ A@ A

@ A@ A

@ A

@ A

@ A

@ A @ A@ A

! A

! A

! A

! A

! A ! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A! A
! A! A
! A! A! A

! A

! A
! A

! A

! A

! A
! A

! A

! A

! A

! A! A

! A

! A

! A

! A

! A

! A

! A

! A! A

! A

! A

! A

! A

! A

! A

! A! A

! A

! A ! A
! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A! A

! A! A
! A

! A

! A

! A ! A

! A

! A

! A

! A

! A! A! A

! A

! A

! A
! A

! A! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A

! A! A

! A

! A

! A

! A

! A

! A

! A! A

! A

! A

! A

! A
! A

! A

! A

! A

! A

! A

!
!

!

!

!

A
A

A

A

A

 

¬«6

��239

Birch 
Creek

Lake
St. Martin

See Note 2

 See Note 2

Temporary Cofferdam &
Other Outlet Works

Proposed Road
Re-alignment

See Note 2See Note 2

See Note 2

Proposed
Bridge

Control Structure
& Bridge

Proposed Bridge

Proposed Bridge &
Road Re-alignment

Proposed Road
Re-alignment

Goodison
Lake

Clarks
Drain

Woodale
Drain

Birch 
Creek

��239

TP-D9

TP-D8

TP-D7
TP-D6TP-D5

TP-D4
TP-D3

TP-D2

TP-D1

TP-D4a

TP-D15

TP-D14

TP-D13TP-D12

TP-D11

TP-D10

BH-D9

BH-D8
BH-D7

BH-D6BH-D5

BH-D4

BH-D3

BH-D2

BH-D1

15-RD-04

15-RD-03

15-RD-02

15-RD-10A

15-RD-03A

15-RD-02A

15-RD-05

TH-ED03

TH-GD05

TH-GD06

TH-GD07

TH-GD08

M
A

T
C

H
L

IN
E

M
A

T
C

H
L

IN
E

102

16267

18952

16310

18975

22870

26011

31919

34799

3724438235

10312251

18983

101956

127242

04-29-09

10-28-09

12-28-09

16-28-08

16-29-08

16-29-09

27-28-09

31-28-08
31-29-08

32-28-08

32-29-08

33-28-08

33-28-09

35-29-08

03-29-08

03-29-09

07-28-08

09-28-08

09-28-09

09-29-08

09-29-09

13-29-09

15-29-08

15-29-09

18-28-08
18-29-08

19-28-08
19-29-08

20-29-08

22-29-08

23-29-08

24-28-09

24-29-09

34-28-08

34-28-09

36-28-09
36-29-09

02-29-08

04-29-08

06-29-08

08-29-08

10-29-08

11-29-08

12-29-09

14-28-09

14-29-08

15-28-09

16-28-09

17-28-08

17-29-08 20-28-08

21-28-08

21-29-08

22-28-09
22-29-09

23-28-09

25-28-09

26-28-08

26-29-09

27-29-09

28-28-08
28-29-08

29-29-08

33-29-08

35-28-09

01-29-09

02-29-09

05-29-08

07-29-08

08-28-08

10-29-09

11-28-08

11-29-09

13-28-09

14-28-08

14-29-09

15-28-08

21-28-0921-29-09

22-28-08

23-28-08

23-29-09

25-29-09

26-28-09

26-29-08

27-28-08
27-29-08

28-28-0928-29-09

29-28-08

30-28-08

30-29-08

34-29-09

35-28-08

35-29-09

D5

D6

D7

D8

D9

23488
T:144016

31962 T:71961

23485 T:55396

23487, T:
> 50,000

37883,
T: >
50,000

12192,
T:222

13627,
T:431

22596,
T:1000

22597,
T:462

26008,
T:706

28155,
T:728

31923,
T:286

32851,
T:200

32856,
T:667

33879,
T:960

32916,
T:800

33191,
T:632

38266,
T:960

47535,
T:1000

47532,
T:429

48885,
T:858

48887,
T:533

55535,
T:239

53685,
T:782

63669,
T:960

65752,
T:858

70679,
T:474

76865,
T:619

80144,
T:924

80145,
T:480

4199,
T:914

31883,
T:667

118892,
T:560

51020,
T:417

51018,
T:700

58328,
T:730

58329,
T:480

62675,
T:523

43285,
T:500

42419,
T:480

43284,
T:600

38544,
T:375

44477,
T:400

70026,
T:400

107701,
T:767

105933,
T:542

80143,
T:400

122811,
T:818

127300,
T:480

135988,
T:242

135989,
T:610

142431,
T:335

140093,
T:947

158001,
T:255

159282,
T:255

169043,
T:766

180404,
T:308

37

38

40

43

44

45

46
47

48

49

50

51

52

53
54

55

56

57

58

59
6061

62

63

64

65

66

67

68

69

70

71

72

73
74

75

76

77
78

7980

81

8283

6928, T:1526

6929, T:1271

16311,
T:1715

20848, T:3600

22423,
T:2668

24940, T:3529

25636, T:1846

32858, T:1044

32879, T:218334742, T:1920

53147,
T:1264

66995, T:3428

69990, T:2666

70032, T:1067

6927, T:2285

9420, T:1407

9460, T:2742

41106, T:4002

78823, T:1162

31631, T:2401

38545,
T:2401

28158, T:1076

49766, T:1334

113216,
T:1800

53138, T:1201

52809, T:3602

58243, T:324841293, T:1143

44699, T:1601

74230, T:2573

65709, T:2931

69999, T:4807

65740, T:1201

62647, T:1847

62673, T:2285

65782, T:1470

70031, T:2727
76818, T:1022

105931,
T:1372

105934,
T:1440

105932,
T:2400

107587,
T:4235

12250, T:3840

6902, T:3200

4198, T:1201

114980,
T:2400

127286,
T:1241

142351,
T:1263

160257,
T:4801

168658,
T:2666

169034,
T:1116

6924, T:12904

22901,
T:10194

22891,
T:7204

28156, T:7802

34821,
T:11999

36538, T:8000

53146,
T:5540

66809,
T:14389

76837,
T:14402

80172,
T:14402

32857,
T:12801

13643,
T:5278

33190,
T:12000

78700,
T:12000

62705, T:6546

69992, T:7041

65773, T:5145

18960,
T:14389

22902,
T:16005

25898,
T:19204

66818,
T:21591

65781,
T:23987

52
40

0
0

52
40

0
0

52
50

0
0

52
50

0
0

52
60

0
0

52
60

0
0

52
70

0
0

52
70

0
0

52
80

0
0

52
80

0
0

52
90

0
0

52
90

0
0

53
00

0
0

53
00

0
0

5
31

00
0

5
31

00
0

53
20

0
0

53
20

0
0

53
30

0
0

53
30

0
0

53
4

00
0

53
4

00
0

53
50

0
0

53
50

0
0

53
60

0
0

53
60

0
0

5693000

5693000

5694000

5694000

5695000

5695000

5696000

5696000

5697000

5697000

5698000

5698000

5699000

5699000

5700000

5700000

5701000

5701000

5702000

5702000

5703000

5703000

5704000

5704000

5705000

5705000

5706000

5706000

5707000

5707000

5708000

5708000

5709000

5709000

Area of Interest

¬«6

Lake
Winnipeg

Lake
St. Martin

Lake
Manitoba

1

2

PRELIMINARY
NOT TO BE USED FOR CONSTRUCTION

0.5 0 0.5 1 1.5 2

Kilometres

©

JDM17/05/100 ISSUED WITH DELIVERABLE D4

F
il
e
N
a
m
e
: 
P
:\
P
ro
je
c
ts
\
2
0
1
6
\
1
6
-
0
3
0
0
-
0
0
6
\
D
w
g
\
G
IS
\
M
X
D
\
R
e
v
A
\
D
4
_
T
D
R
\
1
6
-
0
3
0
0
-
0
0
6
_
P
la
te
_
D
4
-
9
.m

x
d

1
1
"
x
1
7
' 
 
P
L
O
T
 
S
C
A
L
E
 
 
1
:1

REV:

P
o
rt
io
n
s
 
o
f 
d
a
ta
 
P
ro
d
u
c
e
d
 
b
y 
K
G
S
 
G
ro
u
p
, 
u
n
d
e
r 
L
ic
e
n
c
e
 
w
it
h
 
th
e
 
P
ro
v
in
c
e
 
o
f 
M
a
n
it
o
b
a

©
 
2
0
1
7
 
H
e
r 
M
a
je
s
ty
 
th
e
 
Q
u
e
e
n
 
in
 
R
ig
h
t 
o
f 
M
a
n
it
o
b
a
. 
 
A
ll
 
ri
g
h
ts
 
re
s
e
rv
e
d
.

SCALE:          METRIC    11"x17"1:50,000

DESCRIPTION
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NOTES:

1. Imagery is dated 2007 - 2011 and supplied by the

   Province of Manitoba, Manitoba Land Initiative.

2. Final channel and spoil pile alignment to 

   accommodate bipole transmission line towers,

   road realignments, privately owned structures, etc.

3. All units are metric and in metres unless otherwise

   specified. Transverse Mercator Projection, NAD 1983,

   Zone 14. Elevations are in metres above sea level

   (MSL).

9.2PLATE D4 PLATE D4 --

LEGEND:

!A Potential Domestic Well Location (MI ID)

#0 Surface Water Locations

!A
Testhole (November, 2016)

(G:Geotechnical, E:Environmental)

@A Test Hole (June 2015)

@A Borehole (2011)

ED Test Pit (2011)

145385   GW_Drill - PID

ACCURACY

!A 1 Exact [<5M] [GPS]

!A [Within 1/4-Section]

!A [Within Section]

Utility Lines
! ! ! ! Transmission Line (Existing)

Roads

Paved Road/Street (1 or more lanes)

Gravel Road

Dry Season Road

Proposed Road Re-alignment

Water Features

River/Stream/Ditch

Lake

Boundaries

Section

Quarter Section

Township

First Nation

3 km channel buffer

500m distance from Channel ROW

101897,

T:143985

PID

> 50,000

136004,

T:20569

PID

15,000-50,000

114973,

T:10908

PID

5,000-15,000

105929,

T:1655

PID

1,000-5,000

41105,

T:924

PID

0-1,000

Transmissivity (USgpd/ft)
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