Keeyask Generation Project

Environmental Impact Statement

Suppgrting Volume M
Project Description

KrryasK

Hydropower Limited Partnership

June 2012




Vertical Shaft Turbine

Powerhouse Cross Section

Source: http://www.hydro.mb.ca/corporate/facilities/gif/producing_elec_cross.gif

FOREBAY

Bulb Turbine

Powerhouse Cross Section

TAILRACE

{_.

k=
- ' e o,
‘F -._._._..I|.

NHHE§

_'.,lii;_'

Source : http://www.hydroquebec.com/rupert/en/images/i_shema-sarcelle.gif

DATA SOURCE:
Manitoba Hydro; Hydro Quebec

5 CREATED BY:
Pq:,-“"'""' Manitoba Hydro - Hydro Power Planning - Keeyask & Burntwood Planning
EY NOTEG: | patecreaTED : REVISION DATE:
Artist's Rendering - Concept Only 17-JAN-12 19-JAN-12
Frpfmprs Lmeied Fartrerliip
H QA/QC:
1.0 APPROVED

Vertical Shaft and
Bulb Turbine

Cross Sections

Figure 6-1


jlidgett
MH Map Approved


B Size Landscape BTB - DEC 2011

Prop_osed
Keeyask G.S.

DATA SOURCE:
Manitoba Hydro; Government of Manitoba; Government of Canada Lege nd

Alternative Axis ¢ GR-3 Proposed Infrastructure

-IFI"I-" CREATED BY: ~ GR-1 ~ GR-4

P Manitoba Hydro - Hydro Power Planning - GIS & Special Studies .y
% T
F -&r A b COORDINATE SYSTEM: DATE CREATED. REVISION DATE: ~ GR-2 ~ GR-5 A I te rn at I ve Axes
e UTM NAD 1983 Z15N 12-APR-12 18-APR-12
Frpfmprs Lmeied Fartrerliip -
1.0 APPROVED
0 02 0.4 Miles



jlidgett
MH Map Approved


. @ o

Option 1: GR5 P - alh
@ Single Site - 168.5m S _ T
“ High Head Development : '

o .
OO
. N
z o .
) >~ . _
| o o
- o - . Carsca
G i Lake
5 1 - 5 W)
SPLI@ &
K

)
j o

Option 2: GR3 ?7 -
Single Site - 162.5m : o .
Intermediate Head Development g . P

S o . o
o ° ° 5
z . R ey, .
o - : O ’ R\\IE ; va .“\ .
' O - | S ’
=MBirthd
E\’SO ;?apigsy .
= OC/CH’I( v\ - p 5 ¥ o Carscadgen -
ﬁ Lake _ @ O Lake
o A )
SPLI . P IY © .
%K U 4 o ® : U
B! . ~ ¢ 2 _— ™

Option 3: GR3 & BR2 ’
Two Site - 158m and 168.5m ' o

Low Head Development 5 _—
o, © o |
N ) o
O S
| Ve M7 o =
2 ’ 2 oWRihd
. E\’SO éapis:
\\\ - . 3 . Carscadden
- pe O Lake D
c | - ) o
39 V] © D , - QC? . ‘
A ° ’ \\ ‘ &
. @8 ~ ™ & ﬁ e gﬂ/ﬁ
:/‘I\;::tzllj)'::ydro; Government of Canada, Manitoba Government Legend

A Gonerating Station Axis Split Lake to Stephens Lake

: ] ; P-I.THJ (;/T::l::;b:Y:Hydro: Hydro Power Planning Department - GIS & Special Studies D Existing Environment Water Level Alte rn atlve Axes F Or H Ig h ) I nte rm ed Iate
| -E EYA SK COORDINATE SYSTEM: DATE CREATED: REVISION DATE: - Flooded Area & LOW H ea d F u I I Re aC h

UTM NAD 1983 Z15N 19-JAN-12 01-MAR-12

e 0 1 2 Kilometres VERSION NO: QAQC: - River Bed Development Options
;g (!_‘_!"_' 1.0 A APPROVED

\\\\\\

s Lt Farsreribag

Map 6-2


jlidgett
MH Map Approved


SO Y

Option 1: GR3 . o

T O o . ' )
. O ) @ g.ao P

Option 2: GR3 L 0"
Single Site - 158m o,
Low Head Development

gl - S A
P 0 e N0 Qe
: foﬂg o, ' r’,DII PR

g Single Site - 162.5m o )
| Intermediate Head Development i

v T = S S
o s 9 I a

0 o o
- ) Q
) ° \z\\’@.
ES) O ) - \' 2 6 )
S WBirthda ’
E\,SO\4 Rapids .
UCICH’/( \\\ Iy . N ® Carscadden
Lake = - @ O Lake
r . D) Q Q ) :
LAKE | Z -
? - & &
P .
& N 0]
‘ % 3 . GQ
J/"/?O/JQ O . o oy

. N Q"O
’ o a— = S {Iﬁ

Dﬂ ﬁ? . . Q 5 5 : 2.
# O Qg ° ’ : o
5 O ) @ g . Q 2
@ : .
0 o i
© | 5 Q s v i
O AN
) O - . 7 -6 ¥ .
asov .
Clark \\\ I . ® Carscadden
: ULdke o = < %O Lake
%F . 3 Q lﬁ Q@ Cj °
AKE a
3 3 . - { 8

R

DATA SOURCE:
Manitoba Hydro; Government of Canada, Manitoba Government

CREATED BY:

| RS
P I.'-l' Manitoba Hydro: Hydro Power Planning - GIS & Special Studies
o | .
P YA b COORDINATE SYSTEM: DATE CREATED: REVISION DATE:
~d 20-JAN-12 27-JAN-12

UTM NAD 1983 Z15N

Frpfmprs Lmeied Fartrerliip

VERSION NO: QA/QC:

0 2 4 Kiometres
 —E——
0 15 3 Miles 1.0 APPROVED

Legend

I\ Generating Station Axes
[ | Existing Environment Water Level
[ Flooded Area

I River Bed

Split Lake to Stephens Lake

Alternative Axes For Intermediate
& Low Head Full Reach
Development Options

Map 6-3


jlidgett
MH Map Approved


é Amukutaypiskasik
g Lake
Sakawisew
Bay
LIMESTONE LAKE
asasik
North
Ministik
Lake
North Kinosew Lake
; ; West
i ASIEﬁan ML"Z?EZ’(
Al GKE
C(\/\ng L
Apetowachakamasik 5
Lake
e
7z Birthday Rapids
/ PN Alternative Axes
fep)
!
2.
ox f o
pke BR8
D N
s
Clark
Lake -

Noﬁh

Oy

BR9 Rm\ BR6
R

il

2
by

Carscadden
Lake

GR2

GR1

Gull

/ Rapid

Gull Rapids
Alternative Axes

Joslin
Lake

Sy
“"'\_

Cache _a
Lake#*

'\IG(

Krryask

DATA SOURCE:

Manitoba Hydro; Government of Canada; Government of Manitoba

Legend

I Birthday Rapids Axes

CREATED BY:

Manitoba Hydro - Hydro Power Planning - GIS & Special Studies

NS Gull Rapids Axes

COORDINATE SYSTEM:

DATE CREATED:

REVISION DATE:

UTM NAD 1983 Z15N 18-JAN-12 25-JAN-12
0 2 4 Kilometres VERSION NO: QA/QC:
1.0 APPROVED
0 15 3 Miles

Alternative Axes
Birthday Rapids and Gull Rapids

Map 6-4


jlidgett
MH Map Approved


scape BTB - DEC 2011

revimxd

Area_Profile_Grap!

igures\EIS_DescripCore_Vol_Maps

- Water surface profiles shown at 50th percentile flow condition
- Stephens Lake Level = 140.2 m

- Keeyask GS Full Supply Level (FSL) =159 m

- Keeyask GS Minimum Operating Level (MOL) = 158 m

SPLIT LAKE CLARII< LAKE
|

STEPHENS LAKE

52

Elevation (m)

50 45 40

BIRTHDAY RAPIDS

Open Water
Hydraulic Zone of Influence

35 30 25 20
Distance From Keeyask (km)

GULL LAKE

I m Water |

Level Variation

15

10

-550

Proposed
Keeyask G.S.

540
530
FSL =159 m———
520

-510

-500

Elevation (ft)

-4 90

-4 8 O

-4 7 0

-4 6 0

-4 50

—4 40

DATA SOURCE:
Manitoba Hydro

E i CREATED BY:

REVISION DATE:

i Manitoba Hydro - Water Resource Engineering - Hydraulic and Ice Studies
AT T .|
[ 1 I 1 \Jﬂ\ % NOTE: DATE CREATED:
A0 4 [

Profiles shown at the 50th percentile 17-JAN-12 20-JAN-12
flow condition and average Stephens
Lake water level VERSION NO: QA/QC:

1.0 APPROVED

Legend

I Maximum Water Level Variations
Water Level at Keeyask GS Minimum Operating Level (158 m)

B Riverbed

Keeyask Generating Station
Reservoir Operating Range

Map 6-5


jlidgett
MH Map Approved


B Size Landscape BTB - DEC 2011

Proposed
eeyask G.S.

P

==

=

Dyke_Alignments_Alternatives_20120612.mxd

File Location:

UNEIL =

North Dyke
SS=e Original Alignment

S==x

i
S Ty

North Dyke
Alternative No. 3

North Dyke
Alternative No. 1

NorthDyke __/ ==, v
Alternative No.2 T - ~ \‘

Axis GR-4—\ \

R\\/ER Gull Rapids
2\
)]
/
/ ,/
SON /
S Stk I Axis GR-3
(A8 G _\/ / South Dyke
/’ Alternative No. 1
)/ \ (FSL 164.5)
/ \
/ \.
- / N\,
e e TN e — e
/ B T L T ! \
/ \ - —_ .
/ \\ P\.oposed, South ACCesS .
f y Oqq
/ \ - 2
South Dyke / L — -
LAKE Alternative No. 2 o Uy
i
{-
A
oy
- n ,:,4//
South Dyke e
Alternative No. 3_\ > il
V4 /
7 I
| ]
]
]
- -
DATA SOURCE:
Manitoba Hydro; Government of Manitoba; Government of Canada; KGS Legend
Acres Ltd., 2012
/¢ North Dyke Original Alignment ., ~.” South Dyke Original Alignment .“>\»" North Access Road

CREATED BY:
KGS Acres Ltd. & Manitoba Hydro - HPP

Dyke Alignment

/" North Dyke Alternative No. 1

/" South Dyke Alternative No. 1

.7~ South Access Road

P
AT T .|
' i COORDINATE SYSTEM: DATE CREATED: REVISION DATE: : 7 South Dyke Alt ti No. 2 d3 Rivers
K[ _..]_J\I f\. h‘K o NAD 1983 215N omts | aonts «"/ North Dyke Alternative No. 2 #\v*" South Dyke Alternative No. 2 an
[P —p e o . - —— — — A North Dyke Alternative No. 3 Keeyask Principal Infrastructure Axis Waterbody
f i — 0 APPROVED (Final Alignment)
0 0.4 0.8 Miles

Alternatives

Map 6-6


jlidgett
MH Map Approved


E
£
H
[
g
H
H
8
H
H
£
H

DATA SOURCE:
Manitoba Hydro; KGSA, Government of Canada, Government of Manitoba Legend

AN/ South Access Road Preferred Alignment

/\/ South Access Road Alternatives South Access ROad

Manitoba Hydro - Hydro Power Planning - GIS & Special S S ® st c .
ream Crossin . .
g9 Alignment Alternatives
UTM NAD 1983 Z15N 24-JAN-12 12-JUN-12 South Access Road Corridor
e
1.0 APPROVED
0 0.8 1.6 Miles

house\Warehouse_Groups\Power_Supply Projects\KeeyaskiMaps|EIS\Chapter?

File Location: igeodata



jlidgett
MH Map Approved


B Size Landscape BTB - DEC 2011

aKkawisew

._PlanedvsUse_20120625.mxd

File Location

KeEvASK

CREATED BY:
Manitoba Hydro - Hydro Power Planning - GIS & Special Studies

COORDINATE SYSTEM: DATE CREATED: REVISION DATE:
UTM NAD 1983 Z15N 17-JAN-12 25-JUN-12

(: :: f Kilometres VERSION NO: Qa/Qc:

) U |

0 25 5 Miles 1.0 APPROVED

[ | Material Sources Planned for Use ./ Rail
[ | Material Sources Available I Flooded Area Reservoir (159m)

Generating Station (Planned)

and Quarries

Bay
Hudson Ba ‘\le( N
’ LAKE i
Limesfone /\446\\‘6 Mile
L] North
“Thompson Mﬁgigk Mo wo, Cree*
%o A
Nofm / = -,
North.Kinosew Lake -('.I'II -\\\‘-\.\_\_
’P/j,@ -.Il,r -H-H""-\.\_
Y )
R o?® oy Sky Pilot
— _‘-\-\.\_\_\_\_ Lake,
_,/r =
e g =S s S |
—
=l
| River Ferris _SE/_\_‘——-__\_
\<) Ba T
MosWe | ‘S‘/Z‘)oé, - s
o
oo s . R
SO [4 Wilson
- kE Channel Cf_-\-'\
. S
Apetowachakamasik - - |
Lake — _\\\ — King
-F;.—_ S 2 /_ﬂ_'_‘_,.r'""_ e Bocy 1 Kettle
— ""'-\_\_\H‘ . - Rapids
/ '\""'-\._.'-'-_,_,_,-'-""H ; e Proposgd
= £= Keeyask =/, =
: % ! - ‘:_'GS ; y . N 1
i Q d f - .—:{"_ y f\e ot r
jvc i ‘i‘ o Gillart . ""._-f‘"Ke* I':_ &% o]
e 2 NER g Ty g - . _~" " Fox Lake Cree Nation
Loke f el =3 — A Kwis Ki Mahka Reservet =
i r i illrar Cache J
Lake Lake#"
=1 i O E %,
Iskw - \\\E\’ T - 7o
T Clark Carscadden
| = Lake ke i Joslin i,
Kapiskowy = L Lake N S _\so(\
Bay "‘H_\_‘ Q &
"-.. a
Tataskweyak Cree Nation
Tataskweyak (Split Lake) SPLIT -
LAKE
<
Q;\\l@ =
= ”
& Butnau @ut?
« Lake &
wapik
L North \\g’
S ©)
& ¢ g
2 @
2 Angling
3 o0
Little Kettle Lakes W
Lake
“» _York Factory First Nation . it
2 q : Lake
York Landing (Kawechiwasik) e
/P/,O Lake
/O/S Alk@/? \’0\4 - -
Rive, v NE ~% War Lake First Nation
2 Mo® lIiford =
DATA SOURCE:
Manitoba Hydro; KGSA; Government of Canada; Government of Manitoba Legend
Material Sources /\/ Highways

Alternative Borrow Sources

Map 6-8


jlidgett
MH Map Approved


B Size Landscape BTB - DEC 2011

5 - ]
" -

-
L
B
T
o

o Ppose Southy,

_-"':;? -.IJ-I-‘:':..."‘
' ¥ ¥

DATA SOURCE:

Manitoba Hydro; Government of Manitoba; Government of Canada; KGS Legend
Acreas; Manitoba Hydro 1999 1m Black & White DOI

Excavated Material Placement Areas EZ Initial Flooded Area (159 m)

creteD o _ _ _ [ willuse /\/ Access Road Alte rn atlve Excavated
Manitoba Hydro - Hydro Power Planning - GIS & Special Studies M Use
[ IMay

7 Proposed fcsess Road Material Placement Areas

jer_Supply\Projects\KeeyaskiMaps|EIS\Chapter?_AlternativeMeans\MXDS\EMPA_PlanedvsUse_2(

ups\Power_¢

use_Gro

UTM NAD 1983 Z15N 06-JUN-12 - Eliminated

0.55 1.1 Kilometres VERSION NO: aaac:
I T 1 y 20 APPROVED
045 0.9 Miles

File Location: W:Wareho



jlidgett
MH Map Approved


