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1 Monday, Cctober 28, 2013

2 Upon commencing at 9:30 a.m

4 Monday, October 28, 2013

5 Upon commrencing at 9:30 a. m

6 THE CHAI RMAN:  Good norning. Wl cone
7 back to week two of our Wnni peg hearings, sane

8 bui l di ng, newroom W're here for this week

9 only, | believe, and then we're back up to seven
10 next week and the remaini ng weeks.

11 One very inportant bit of know edge in
12 case you don't know, the washroons are on the far
13 side of the | obby down a couple of stairs right by
14 the gift shop.

15 | heard sonme sounds com ng out of that
16 sound systema few m nutes ago that nade ne think
17 t hat perhaps the ghost fromroom 202 had got out.
18 | hope not. The sound technician is shaking his
19 head, so | take it that it's his creation and not
20 an escape.

21 W are dealing this nmorning with

22 physi cal environnent assessnent. | believe there
23 are a couple of people on the front table who w ||
24 need to be sworn in. So Madam Secretary?

25 M5. JOHNSON:. Could the two of you
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1 pl ease state your nanes for the record?
2 M5. KOENIG  Kristina Koenig.
3 M5. JOHNSON: And M. DeWt as well?
4 MR DEWT: WIliamDeWt.

5 (Kristina Koenig: Sworn)

6 (WIlliamDeWt: Swor n)

7 THE CHAI RVMAN:  Thank you. 1'd also

8 ask M. St. Laurent, are you the chair of this

9 session?

10 MR DE WT: No, | am sir.

11 THE CHAIRVAN. M. De Wt, could you
12 i ntroduce those at the back table? They don't

13 need to be sworn in, we'd just |like to have them
14  introduced for the record.

15 MR De WT: GCkay. On the far left we
16 have Lynden Penner, beside him Rajib Ahsan, Habib
17 Ahmari, Dave Mdrgan, Susan Collins, Kevin Gawne,
18 Phil Slota, and Bill Hanlin.

19 THE CHAI RMAN:  Thank you. And you may
20 proceed.

21 MR De WT: Al right. This norning,
22 we are continuing on in the series of

23 presentations related to the regulatory

24  assessnent. | believe this is the fifth

25 presentation. And what we'll be | ooking at today
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1 is the physical environment.

2 So good norning, M. Chairnman,

3 Comm ssioners, participants and nmenbers of the
4 public. The panel here would like to thank you
5 for the opportunity to neet with you today and
6 present and di scuss the physical environnent

7 section of the Keeyask Environnental | npact

8 St at enment .

9 So l'd like to take a nmonent to

10 i ntroduce our panel nenbers. For nyself, ny nane
11 is Wlliamor WI DeWt. | ama water resources
12 engi neer at Manitoba Hydro. | had been invol ved
13 i n managi ng the physical environment studies and

14 have been involved in aspects of the physical

15 envi ronnment studies including water tenperature,
16 di ssol ved oxygen and debris.

17 On the far right of the table we have
18 Ms. Kristina Koenig. She is a water resources

19 engi neer at Manitoba Hydro. She lead the

20 devel opment of the future climate scenarios for
21 the climate change sensitivity analysis in the

22 envi ronnment al assessnent.

23 Besi de her is Dr. Jarrod Ml enchak.
24 He is a hydro technical engineer at Mnitoba Hydro

25 specializing in hydraulic design, hydraulic
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1 nodeling and river ice engineering. Jarrod has

2 been wor ki ng on the Keeyask project since 2009,

3 with prelimnary engi neering and physi cal

4 environment teans, and is currently a

5 hydr ot echni cal design | ead for the project.

6 Beside ne on ny right is M. Mrc

7 St. Laurent. He is a hydropower planning engi neer
8 at Manitoba Hydro. He has been involved in

9 Keeyask since 1999, first as a hydrotechni cal

10 engi neer carrying out hydraulic design and water
11 regi me studies. He spent four years coordinating
12 physi cal environnent assessnent for Keeyask, and
13 si nce 2009 had been the | ead planni ng engi neer

14 managi ng the stage four prelimnary engi neering
15  studies.

16 To nmy left is M. Ceorge Renpel. He
17 is a water resources engineer and is a principal
18 at Stantec Consulting. He has extensive

19 experience conducting environnental assessnents
20 for a variety of projects. He assisted in the

21 overall coordination of the physical environnment
22 studies, and was nore directly involved in the air
23 qual ity and noi se conmponent.

24 And to the far left is Dr. Janes

25 Ehnes, a terrestrial ecologist and president of
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1 Ecostem Consulting Limted. He lead the

2 assessnent of the peat |and disintegration

3 conponent of the physical environment studies.

4 So for introduction, the physica

5 envi ronment section of the EI'S describes

6 predi ctive physical changes resulting fromthe

7 construction and operation -- sorry, about that,
8 apparently the batteries were dying on the | apel
9 m c.

10 Al right. So the physi cal

11 envi ronment section of the EI'S descri bes

12 predictive physical changes resulting fromthe

13 construction and operation of the project. As

14 Ms. Cole noted | ast week in the EA approach panel,
15 there are no val ued environnmental conponents

16 identified in the physical environment studies.
17 However, the changes to the physical environnent
18 formthe pathways for effects to the val ued

19 envi ronnment al conponents that are assessed in the
20 aquatic terrestrial socio-econom c resource use
21 and heritage conponents of the Keeyask EIS.

22 The environmental assessnent considers
23 t he past and existing environnment, the future

24 environment without the project and the future

25 environment with the project.
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1 | won't read through the outline, but

2 the physical environnment topics that were

3 considered in the study will be reviewed through

4 the presentation and we'll have a description of

5 these on the following slide. So this slide gives

6 an indication of how the different physical

7 environnment topics are interrelated and connected

8 to each other.

9 Excuse ne, | have to organi ze nyself
10 for working wwth a mc. Sorry about that, | just
11 had difficulty reading nmy notes where the other
12 mc was.

13 So first we have the physiography

14 section, or physical geography, which deals with
15 the study of the physical features of the earth's
16 surface and descri bes the physical setting in

17 whi ch the project takes place. The project wll
18 affect the physical |andscape through activities
19 such the construction of dans, dykes, clearing for
20 roads and canps, and use of borrow areas and

21 borrow materi al s.

22 Climate, air quality and noi se.

23 Climate deals with the normal or average weat her
24 conditions in the area, inplications of climte

25 change fromthe local clinate conditions and the
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inplications of the project in terms of its

2 gr eenhouse gas em ssions. Project activities can
3 have effects on air quality through things |ike

4  vehicle exhaust em ssions, while the use of

5 equi pnent and other activities during construction
6 wll also create noise at the site. Changes to

7 air quality and noi se have the potential to affect
8 peopl e who may be located to the nearest |arge

9 construction site such as the Keeyask project.

10 Water regine and ice processes. The
11 project will alter the water regi ne conditions by
12 raising water levels. So in the existing, with
13 t he existing environnment, we have existing present

14 water levels with the project. A reservoir wll

15 be formed and the water levels will be raised to a
16 new |l evel. And when the project is operating,

17 those water levels will fluctuate as water is

18 i mpounded or withdrawn fromthe reservoir during

19 operati on.

20 Changes to the water regine also alter
21 the ice processes that take place, and the

22 formati on and breakup of the ice and the type of
23 ice that forns.

24 Next we have a | ook at groundwater.

25 In the existing environment, the groundwater is in
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1 bal ance with the current water level. Wen the

2 reservoir is raised, water levels in the ground

3 wll also be raised along the shoreline changing

4 water levels in the ground adjacent to the

5 reservoir. These changes coul d have potenti al

6 inplications on terrestrial habitats which are

7 considered in the terrestrial studies.

8 Next we have shoreline erosion

9 processes and peat |and disintegration. Wen the
10 reservoir is inpounded and filled, it will result
11 in flooding of |ands adjacent to the reservoir.

12 This will flood areas covered in peat and w ||

13 create a new shoreline at a new | ocation farther
14 back from where the current shoreline is |ocated.
15 These shorelines will be formed in m neral

16 materials and peat materials.

17 Al ong the new shoreline, erosion wll
18 occur. And wthin flooded areas, the flooded

19 peat, sonme of that peat nmay be able to float up to
20 the surface where it may float up and be

21 potentially transported away. And these processes
22 are inportant to terrestrial considerations in

23 terns of land lost and also in terns of effects to
24 aquatic environnent.

25 Changes to the water regi ne and
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1 processes of shoreline erosion and peat

2 disintegration alter the sedinentation processes
3 in the environnent. The changes to the water

4 | evel reduce flow velocities and sedi nents may be
5 deposited in the reservoir, and erosion processes
6 may al so contribute sedinent to the reservoir that
7 may be transported and settles to the bottom

8 which also relates to potential inplications on

9 t he aquatic environnent.

10 Fl ooding of terrestrial areas and

11 erosi on of shorelines have the potential to add

12 debris to the reservoir, which can inpede the use
13 of the reservoir by people for things such as

14 resource harvesting.

15 And | astly, we cone to water

16 tenperature and di ssol ved oxygen. These are

17 inportant to aquatic life. Dissolved oxygen is

18 i nportant because just |ike people, fish and other
19 aquatic life need oxygen to breathe and | ow oxygen
20 | evel s can be harnful to aquatic life. Oxygen may
21 be renoved fromthe water due to the decay of

22 organic matter present in the water.

23 So we conme to the area that was

24  considered in the physical environnment studies.

25 The physical environnment study, the overall area
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1 enconpasses the area fromthe outlet of Split Lake

2 and Cl ark Lake at the west end near Tat askweyak

3 Cree Nation. 1t covers the reach of the river,

4 approximately 50 kilonetres fromthe outlet of

5 Clark Lake downstreamto Stephens Lake, which is

6 the area in which the reservoir wll be forned,

7 and i ncludes Stephens Lake.

8 The | ocal study area for the project

9 i ncl udes the physical footprint of the project, so
10 where all the construction activities wll take

11 place. It matches the largest of the |ocal study
12 areas considered in the terrestrial environnment

13 section. Detailed studies in the physical

14  environnent section were particularly focused in
15 the vicinity of the reservoir fromthe outlet of
16 Clark Lake to the generating station where many of
17 the | argest effects occur.

18 So in the general approach to the

19 assessment, the physical environnment studies were
20 perfornmed by a team of technical specialists, many
21 of whom you see sitting with me today. They

22 considered information from vari ous sources such
23 as historic reports, recent field studies in the
24 Keeyask area, proxy area studies on other Mnitoba

25 Hydro reservoirs, which is field studies of areas
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that may be conparable to the future Keeyask

reservoir, information fromtechnica

publications, and | ocal know edge and Abori gi nal
tradi tional knowl edge. These data were used al ong
with a variety of analytical tools to predict

proj ect effects.

So some of the historic and technical
data sources included information fromthe | ower
Nel son River, such as Lake Wnnipeg, Churchill,
Nel son River Study Board Report, Manitoba
Ecol ogi cal Monitoring Program studies, Split Lake
Cree Post Project Environnental Review, and
hi storical records such as water |evel and fl ow
data coll ected by Manitoba Hydro, and the Federal
Government Water Survey of Canada, and weat her
data from Envi ronnment Canada anong ot hers.

More intensive field studi es have
taken place in the Keeyask area since 2001, both
for physical environnment and other study areas in
the EIS. And these included such things as water
vel ocity measurenents, sedinmentation and erosion
nonitoring, collection of sedinment cores in Gull
Lake and Stephens Lake, river and | ake bed
el evation neasurenents and surveys, collection of

soil profile information at nore than 850 sites,




Volume 5 Keeyask Hearing October 28 2013

Page 942
1 and the picture shows an exanpl e of peopl e digging

2 a test hole, and nore than 840 geotechni cal

3 boreholes drilled into the area.

4 In the proxy study areas on Stephens
5 Lake, over 1,700 soil profiles were obtained.

6 Water tenperature and di ssol ved oxygen

7 nmeasurenents were obtai ned over many years. And
8 satellite imagery, aerial photographs and vi deos
9 were also utilized, with sone information in terns
10 of the satellite imagery going back as far as

11 1962.

12 Wthin the studies, there are a nunber
13 of anal ytical approaches that were used to

14 identify the potential effects of the project.

15 And these include nore technical conputer based
16 nodel s; w dely accepted industry standard nodel s,
17 which were used to assess various effects such as
18 water regi nme changes and sedi nent transport;

19 enpirical and physically based nodels, for

20 exanple, the integrated shoreline erosion and peat
21 | and di sintegration nodels which relied on

22 i nformati on obtained fromproxy area studies; and
23 process nodel s such as the transport of floating
24  peat; and sinpler mass bal ance cal cul ati ons such

25 as used to assess sedinent due to in-stream
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1 constructi on.

2 Due to the interconnected nature of

3 many of the physical environnment topics, the

4 Keeyask physical environnent study team had a high
5 degree of collaboration utilizing each other's

6 information. The study team al so col |l aborated

7 with the other study teans in aquatic,

8 terrestrial, socio-economc, because the physical
9 effects of the project formthe pat hways for

10 effects to the VECs considered in the study areas.
11 There was al so interaction with partner First

12 Nations, and results were discussed in various

13 nmeetings to ensure the |ocal environment was

14  understood and that effects of concern were being
15 consi der ed.

16 Results were presented and di scussed
17 at public neetings with nenbers of the partner

18 First Nations as well.

19 And this gives an indication of sone
20 of the activities involved. Partners from nenbers
21 of partner First Nations were involved in many of
22 the field studies. There were -- | won't get into
23 this, Ms. Cole dealt with this nore in her EA

24  approach panel -- but various conmttees that were

25 set up a part of the process where we interacted
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1 wth the partner First Nations, including

2 envi ronment al study wor ki ng groups, and the

3 partners reviewed and commented on response to EIS
4 guidelines and initial results, and provided a

5 great deal of feedback through these processes.

6 Now, we'll nove into discussion of

7 nore of the physical environnment topics. So first
8 up we'll ook at physiography. As | noted,

9 physi ography or physical geography deals with the
10 study of the physical features of the earth's

11 surface. This section considered the existing

12 physi cal features of the study area, including

13 bedrock and surface geol ogy, soils and peat | ands,
14 which dealt with nore extensively in the

15 terrestrial studies, and permafrost. Effects of
16 the project, including the area or footprint

17 affected by the project, which M. St. Laurent has
18 al ready noted in the project description panel.

19 Excavations and use of borrow materials and

20 excavated material not required for construction.
21 So description of the general

22 geol ogical setting. The study, the overall study
23 area, the geological setting reflects the

24 i nfluence of past glaciation processes associ ated

25 with advancing and retreating ice sheets, and the
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1 presence of glacial Lake Agassiz in the distant
2 past .
3 The area is underlain by a Precanbrian

4 bedrock base, and this is seen in surface outcrops
5 in various |locations, particularly along the

6 Nel son River, which | believe the CEC panel would
7 have seen in their visit to GQull Rapids.

8 This is overlain by thicker |ayers of
9 gl acial deposits called till material. 1It's an
10 unsorted m x of materials that may include

11 boul ders, pebbles, sand and silts. And this would
12 have been | aid down during glacial advances and
13 retreats at various times. Overlying the til

14 material is post glacial deposits. These are

15 generally thin and not always present, and they
16 i ncl ude bol der, cobble, sand, gravel and Lake

17 Agassi z silts and clays which were |laid dowmn when
18 this area was covered by Lake Agassiz. These

19 types of materials, the bedrock, till and post

20 glacial deposits are what are referred to as

21 m neral materials or earth materials.

22 Peat | and are the predom nant surface
23 material type in the study area and cover nore

24  than 85 percent of the |local study area. Peat

25 | ands are what we refer to as organic nmaterial as
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it's derived fromliving matter.

2 Permafrost is present in the area,

3 di sconti nuous permafrost is present in nore than
4 75 percent of the study area and about 20 percent
5 has no permafrost. Discontinous pernmafrost neans
6 that the permafrost is present, but it is present
7 in a patchy distribution.

8 So if you take a | ook at the project
9 footprint focusing a bit nore down to the site

10 | evel, where the generating station would be

11 constructed and | ocated. So the project footprint
12 wll cover approximtely 14,000 hectares. This
13 includes altered water areas, which are areas of
14  existing waterway, including Gull Lake and the

15 Nel son River in which water |evels are affected.
16 It includes planned disturbed areas.

17 So these are areas where we know t hat
18 construction wll take place where, for exanple,
19 t he dam and generating station and dykes are

20 | ocated, we know those areas w || be disturbed.
21 And it includes potentially disturbed areas which
22 are areas that may not be required for the

23 construction of the project, but there may be sone
24 di sturbance occurring. For exanple, along the

25 dykes, there may be space required to operate and
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maneuver nachi nery, and sone additional footprint

area may be cleared al ong those dykes, but it's
likely that not all of the potentially disturbed
area woul d be used.

W al so note that the planned
di sturbed area includes borrow areas likely to be
used during construction. However, it is expected
that in sone borrow areas, only a fraction of the
total borrow area will actually be utilized.
However, for the purpose of the assessnment, it is
conservatively assuned that the entire area, an
entire borrow area wll be disturbed if only a
smal|l part of it is likely to be used.

And | ooking at material quantities, a
| arge anount of earth fill will be required to
construct the project. So this is the rock and
granul ar and inpervious material, or mneral --
earth materials, so approximately 8 mllion cubic
nmetres. There will be approximtely
3 mllion cubic nmetres of rock excavations and
some of this material will be used for the earth
fill. And there will be excess excavated
material, and this is material that is not
required for construction, and this will be placed

in material placenent areas which were described
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1 in nore detail in M. St. Laurent's project
2 description panel. And approxi mately
3 4 mllion cubic nmetres of excess material wll

4 need to be placed in the placenent areas.

5 Next we have climte. Cdimate

6 considerations within the EI'S include current

7 climate conditions, effects of the environment on
8 the project, effects of the project on the

9 environnment, and this relates to greenhouse gas

10 em ssions, and sensitivity of conclusions to

11 proj ected clinmate change.

12 So regarding effects of environment on
13 the project, the project is designed for the

14 envi ronment and environnental conditions in which
15 it will operate. Sone of the considerations

16 i ncl uded design of cofferdans used during

17 construction to withstand fl ood fl ows, capacity of
18 the dam and generating station to pass an unlikely
19 extrene flood during operation, design of danms and
20 dykes to withstand rare high wave events, and

21 desi gn of dykes to acconmodate per nafrost

22 conditions. R sks to the public and the

23 environnment are mnimzed through the design and
24  ongoi ng nonitoring and mai nt enance of project

25 i nfrastructure.
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1 A lifecycle assessnment was perfornmed

2 for the Keeyask project to quantify the anount of
3 greenhouse gas or GHG i nplications over the life
4 of the project. These GIG inplications were

5 conpared with other alternative fornms of

6 el ectrical generation. The assessnent was carried
7 out consistent with the 1SO 14,040 2006 standard
8 for lifecycle assessnents, and include a

9 consi deration of factors such as the manufacture
10 and transport of conponents and construction

11 materials, construction activities and equi pnent
12 operation, clearing and other |and use changes
13 i ncluding the reservoir, operation and mai ntenance
14 during the life of the project, which would

15 i nclude things |like replacing conmponents during
16 the life of the project, and decomm ssioni ng at
17 the end of the project life.

18 So this chart depicts the primary

19 sources of greenhouse gases fromthe project.

20 Approximately 46 percent of the em ssions of

21 greenhouse gases are related to construction and
22 relate to building material, the manufacture of
23 the building materials such as steel and cenent,
24 the transportation related to construction, so

25 transportation of building materials to site, and
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1 on-site construction activities.

2 Approxi mately 51 percent of the tota
3 em ssions result fromland use changes, such as
4 clearing for roads and transm ssions and creation

5 of the reservoir. Mbst of the emnm ssions due to

6 | and use changes are a result of the reservoir.
7 A small armount of the total en ssions
8 is attributed to mai ntenance and refurbi shnment

9 during the life of project, and deconm ssi oni ng

10 activities, which account for about 3 percent of
11 the total.

12 So this chart shows a conpari son of

13 Keeyask em ssions to other generation options, and
14 on the left side of the chart we see that the

15 conparison scale is the anbunt of greenhouse gas
16 emssions, or the emssion intensity for a given
17 unit armount of power generated. And it related to
18 t he amount of CO2 produced to generate that anount
19 of power.

20 So for Keeyask, the em ssion intensity
21 is about two and a half tonnes of carbon or CO2

22 per gigawatt hour, which you may see as nuch | ower
23 than the em ssions from an equival ent sized coal
24 pl ant and natural gas types of plants.

25 So, in the end, the project would
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1 result in fewer greenhouse gas em ssions over its

2 life than an equivalently sized gas-fired station
3 produces in half a year, or the anbunt a coa

4 facility produces in less than a hundred days.

5 Air quality and noise. Air quality

6 considers the |ikelihood of exceeding the air

7 qual ity guidelines, particularly for people

8 residing off site. Airborne em ssions are

9 primarily due from exhaust from gasoline and

10 diesel engines, vehicle traffic on roads. Noise
11 considers the |ikelihood of inpacts, particularly
12 Wi th respect to people residing off site. Noise
13 will be produced due to project activities such as
14  equi pment operation throughout the footprint area.
15 Currently there are no maj or sources
16 of airborne em ssions or noise near the project

17 site.

18 The sound of flow ng water in Gl

19 Rapids is a notable feature of the | ocal

20 envi ronnent .

21 So regarding air and noi se em ssions
22 during construction, the sources of em ssions wll
23 be nmore concentrated near the main construction
24 area in the vicinity of the dam and generating

25 station at spillway. But overall, many activities
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1 will be intermttent and distributed across the

2 | arge project footprint. The project does not

3 have any | arge single sources of continuous noise

4 and airborne em ssions.

5 During operation, there are nm nor

6 sources of air em ssions, and nmuch of the

7 operating noise is contained within the

8 power house.

9 Anot her consideration related to the
10 project is there are no permanent residences or
11 devel opnents near the damsite. The cl osest
12 cabins are at a commercial fishing canp which is
13 used about 10 weeks of the year and is | ocated
14 about four kilonmetres away. And the nearest
15 comunity is Gllam which is approximtely 30
16 kil ometres away. And to provide sonme perspective
17 on those distances, fromthis room four
18 kil ometres south would put you near the Penbina
19 and Jubil ee overpass. To the west, you' d be near
20 the Portage and Enpress overpass by Pol o Park.

21 And 30 kilonmetres away from here would put you at

22 about the south side of the Town of Selkirk.

23 Al rborne em ssions will be detectable

24 near sources at the construction site and in areas

25 of increased activity, but are unlikely to exceed
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Mani t oba obj ectives and guidelines in the broader

| ocal study area, or where people are residing off
site. For noise, it will be elevated at the site,
but attenuating with distance, it is unlikely to
af fect people residing off site. The sound of
@Qull Rapids will be lost. And consideration of
this is, this is considered further within the
Partner First Nation individual assessnent
environnmental reports and in the soci o-economnic
sections.

Envi ronnental protection plans that
wi Il be in place during construction include
provisions for things |ike dust control to reduce
dust em ssions, and timng restrictions on certain
activities to reduce effects of noise on ani nals.

Surface water regine and ice
processes. The surface water regine and ice
processes section considers project effects that
i nclude river flows, water depths, water velocity,
water | evels and fluctuations, and ice formation.
Changes to these characteristics are a prinmary
driver for many other effects considered in the
Keeyask Environnental Assessnent Studi es.
Al t hough on |l and, project activities are al so

inmportant for the terrestrial assessnments as well.
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1 Effects on the water regine start at

2 the beginning of construction when structures are
3 placed in the river. This figure depicts stage

4 one diversion activities that will be in place

5 from 2014 to 2017. And to help orient people, if
6 you see the curser on the screen, this shows a

7 cl ose-up of the Gull Rapids area. Flowin the

8 river is fromleft to right, from Gll Lake

9 downstreamto Stephens Lake. In the upper area we
10 have the north channel of Gull Rapids. 1In the

11 m ddl e we have the centre channel of Qull Rapids.
12 And near the bottom we have the south channel of
13 @ul | Rapi ds.

14 During stage one diversion, which

15 | asts about three years, cofferdans are

16 constructed in the river so that work areas can be
17 dewatered to allow for construction of the

18 power house, spillway and other activities in the
19 approach and di scharge channels, and so that these
20 activities can take place in the dry. This

21 diversion, these diversions will result in the

22 flow of the river being diverted entirely to the
23 sout h channel, and part of the south channel wll
24  be cut off.

25 At the end of stage one diversion, the
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1 cofferdans for the spillway, which is |ocated at

2 the south channel, are partially breached, and

3 flows begin to be diverted through the spillway.
4 At that tinme, once flow is noving through the

5 spillway, a dam cofferdamw || be put across the
6 south channel and close off the river, and all of
7 the river floww |l pass through the spillway,

8 through the partially conpleted spillway

9 structure.

10 This stage of diversion, it lasts for
11 approximately two years. And at the end of stage
12 two diversion, the reservoir water levels wll be

13 brought up and raised to the full supply |evel.

14 This figure depicts, indicates the
15 initial flooded area associated with raising the
16 water levels up to the full supply level. In this

17 figure, the Iight blue areas represent areas of

18 existing water, and the darker blue indicate the
19 future water surface. So in the upper figure, the
20 darker blue indicates the initial flooded area.

21 So when the reservoir is inmpounded to full supply
22 level, it's raised to a |level of 159 netres, and
23 during operation it would fluctuate within a

24 narrow one netre range between the full supply

25 | evel of 159 metres and the m ni mum operating
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1 | evel of 158 netres.

2 The initial reservoir area is

3 approxi mately 93 square kil ometres, conprised of

4 approximately 48 square kil onmetres of existing

5 water surface, and 45 square kilonmetres of newy
6 flooded area.

7 The bottom figure indicates a

8 hori zontal slice through the study area. The

9 brown area indicates the river bottom Above that
10 we have a lighter blue area for the existing water
11 | evel surface. And the darker blue indicates the
12 water | evel surface with the project in place.

13 And we can see that water |levels are increased

14 nore at the damw thin the GQull Rapids area. On
15 @ull Lake, the water levels are raised

16 approximately seven netres, and the effect of

17 wat er | evel increases dimnish nmoving upstream so
18 that the change in water level is less further

19 upstream from t he dam

20 Approxi mately 43 kil onmetres upstream
21 of the dam the effect on water levels is

22 di m ni shed so that there's no | onger an effect

23 beyond that. And that's what we refer to as the
24 upstream end of the open water hydraulic zone of

25 influence. And that's the area where the effect
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1 of raising the water level in the reservoir, where

2 the formation of the reservoir affects the water

3 | evel s upstream
4 Upstream of the hydraulic zone of
5 influence into Cark Lake and Split Lake, open

6 water levels are not expected, not predicted to be
7 af fected by the project.

8 The open water hydraulic zone of

9 i nfluence al so extends to about three kilonetres
10 downstream of the dam |In this area, there would
11 be potentially small fluctuations in water |evels
12 associated wth changing flows and variations in
13 flow vel ocities due to changi ng operations from
14  the powerhouse and potentially fromthe spillway
15 when it's operating.

16 And this is a zone in which many of

17 t he physical environnment studies was focused, as
18 this is where many of the larger effects, nost of
19 the |l arger effects occur.

20 The project assessed water velocity

21 changes in the study area. |In these charts, in

22 both the existing and project environnment, the

23 hi gher velocities are associated with areas in the
24 river sections and rapids area, so indicated by

25 the yellow and red colours. And |lower velocities
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1 occur in the | ake and reservoir areas, indicated

2 by the blue and green.

3 Wth the project, due to increased

4 water |levels upstream velocities in the upstream
5 hydraul ic zone of influence will be reduced. And
6 downstream of the project, velocities and patterns
7 wi |l vary during operation, and during a peaking
8 node of operation may vary throughout the day.

9 Looki ng now at ice conditions. Again
10 like the figure on the previous slide, this

11 depicts the water levels in the darker blue and
12 it's showng the existing ice surface in the

13 lighter blue. So in the existing environment,

14 there is a large hanging ice damthat forns

15 downstream of Qull Rapids. On Stephens Lake, a
16 snooth ice cover will formand the hanging ice dam
17 forms as ice noving fromupstreamgets piled up
18 under the Stephens Lake ice cover.

19 The hangi ng i ce dam can be quite

20 thick, it can reach a thickness of 10 netres or
21 nore, or 30 feet or nore, and causes water |evels
22 to increase upstreamto Gull Rapids. And

23 i ncreases of seven netres or nore, or nore than
24 20 feet have been observed to occur. These

25 increases and redirection of flowthat it causes
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1 al ong shorelines may cause erosion of the

2 downstream shor el i nes.

3 Upstream of Gull Rapids, a snooth ice
4 cover fornms on Gull |ake. But towards the

5 upstream end of the |ake and to Birthday Rapids, a
6 t hi cker, rougher ice cover fornms in the river

7 And this ice cover nmay extend upstream of Birthday
8 Rapids or it may stall at the bottom of Birthday

9 Rapi ds, depending on ice conditions.

10 Now noving to the project environnent.
11 Wth the project in place, the large hanging ice
12 damthat currently occurs below Gull Rapids wll
13 no longer format the entrance to Stephens Lake.
14 A snmoother ice cover simlar to that which forns
15 currently on Stephens Lake will formthere

16 i nst ead.

17 Upstream of the generating station, a
18 nore stable, snoother ice cover will formon the
19 reservoir, and that will extend farther upstream
20 than currently occurs. Upstream of the reservoir
21 in the nore riverine section, a thick, rough ice
22 cover will still form and that ice cover wll

23 extend upstream of Birthday Rapids. There will be
24 open areas of water between further upstream up

25 to the exit of d ark Lake.
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1 Mbdel results indicate there is a

2 potential for Split Lake |evel increases in the

3 winter of up to 20 centinetres, but this would

4 only occur, would only be expected to occur during
5 i nfrequent winter |low flow conditions that may

6 occur approximately once every 20 years. This

7 would result in a winter |ake level closer to the
8 average w nter |evel.

9 M ght | ask what tinme the panel

10 typically likes to break for coffee, so | have an

11 i dea of where to break off if | need to?
12 THE CHAI RMAN:  About 11:00 or so.
13 MR De WT: Shoreline erosion and

14 sedi nentation. Shoreline erosion considers two

15 di stinct but interconnected processes, the erosion
16 of shorelines conprised of mneral materials, and
17 peat | and disintegration, including peat shoreline
18 br eakdown.

19 The sedi nentation study considers

20 sedi nent concentration, sedinent transport and

21 deposi tion.

22 These studies predict project effects
23 on shoreline recession rates and anounts, and

24  which relates to reservoir expansion, anmounts of

25 m neral and peat material released to the
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1 reservoir, changes in shoreline conposition, and

2 sedi nent ati on processes due to changes in the

3 water regine and shoreline erosion processes.

4 So, first a brief explanation of what
5 m neral shoreline erosion processes are. There

6 are three main processes by which m neral erosion
7 occurs. So this is, again, related to the m nera
8 materials referred to in the physiography part,

9 t he bedrock, the till, and the glacial deposits.
10 Ri verine erosion occurs where you

11 have, in the narrower river sections where flow
12 velocities along the river banks may result in

13 erosion of the shorelines. Lake erosion processes
14 mainly relate to where shoreline erosion is

15 primarily due to wave action at the shoreline. In
16 the future environment with a Keeyask reservoir,
17 wave erosion would be the predom nant process

18 affecting erosion. And ice processes, where ice
19 can scour material fromshorelines, and as noted
20 in the water regime conponent, formation of ice
21 dans nay cause water |evel increases and

22 redirection of flows along shorelines which may
23 al so erode material .

24 In the future reservoir, this depicts

25 how erosion of a mneral shoreline nmay occur. W
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1 would have an initial shoreline profile indicated

2 by the lighter dashed line. You would have a new
3 shoreline formthere with the increase in water

4 | evel . Erosion causes this bank of the shoreline
5 to recede inland fromthe initial position as

6 shoreline material is renoved. Initially, the

7 rate of recession is higher, and the rate

8 decreases over tinme as the near shore area gets

9 | arger and flatter.

10 The rate of shoreline recession

11 declines over tine because the wave energy that

12 causes erosion gets spread out over a |arger shore
13 area and |l ess energy is focused at the bottom of
14 t he bank.

15 Going to peat |and disintegration, for
16 this process, in this, in the existing environment
17 i ndi cated by figure nunber one, you would have

18 m neral materials overlain by peat |ands. And we
19 have an existing water level that is along the

20 bank, and you woul d have sone existing, sone

21 erosion taking place along those m neral banks.

22 When the reservoir is formed, noving
23 onto figure nunber 2, the water |evels are raised,
24 as indicated by the light blue. And a new

25 shoreline is forned at the new at a new | ocati on,
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1 which may be located in a peat area, and peat
2 | ands above the previous water |evel would be
3 flooded.
4 Looking at figure 3 then, sone of the

5 subnerged peat that is present within the fl ooded
6 area may resurface, and it may then break down, or
7 it floats up fromthe surface, and peat along the
8 new shoreline will be broken down and eroded.

9 And then on to figure 4. As these

10 processes take place, these floating mats nmay be
11 transported and they are broken down over tine.
12 At the new shoreline edge, the peat that may be
13 di sintegrated nay be eroded back until it

14  eventual ly exposes mineral shorelines and a new
15 m neral shoreline is formed over tine. The

16 process of peat disintegration is counteracted by
17 t he ongoi ng formati on and expansi on of peat |ands
18 as these are forned fromliving matter.

19 Wth the project, the rate of

20 expansion wll partly depend on the net effect

21 bet ween peat disintegration and fornmation.

22 So the physical environnent studies
23 consi dered potential effects of sedinent due to
24 in-streamconstruction activities, which invol ve

25 the placenent of materials, mneral materials into
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1 the river to construct cofferdans and pernanent

2 dans, and al so the renoval of these cofferdans
3 fromthe river when the cofferdans are no | onger

4 required.

5 These in-streamwork activities
6 i ntroduce sedinent into the river which may
7 i ncrease suspended sedi ment concentrations

8 downstreamfromthat work. The stage one and

9 stage two diversions will also increase water

10 levels within Gull Rapids, which nmay cause

11 shoreline erosion, addi ng suspended sedi nent to

12 the river. Potential project effects on suspended
13 sedi nent were assessed for each in-stream

14  construction activity.

15 So the chart on this figure provides

16 an indication of predicted suspended sedi nent

17 i ncreases downstream from i n-stream work
18 activities. 1In the |arger background chart on the
19 | eft-hand side, we have a scale that shows daily

20 average increases in suspended sedinent in

21 mlligrams per litre. So this would be the

22 predi cted increase in concentration, which would
23 be added to what ever the background concentration
24 is comng into the area fromupstream And on the

25 hori zontal or bottomaxis, it shows the
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1 construction tinmeline dates starting in 2014, in

2 stage one diversion, and then onto the final

3 activities in 2019, just prior to the time the

4 reservoir is inpounded.

5 So m ni mum and maxi mum changes in

6 suspended sedi nent were estimted, and for nost

7 activities the downstream increases in suspended
8 sedinent are less than 5 mlligrans per litre

9 i ncrease. The inset chart shows the project

10 activity that causes the | argest downstream

11 i ncrease in suspended sedinment. This occurs

12 during construction of the south dam stage two

13 cofferdam and that's when the south channel is
14 closed off and all flow ends up diverted into the
15 spi | | way.

16 For this activity, the increases, the
17 range from m ni mumto maxi mum predi cted increases
18 were fromfive to 15 mlligranms per litre of

19 i ncrease. The highest increases occur over a

20 period of a nunber of days, and for nuch of the
21 activity, the increases are less than 5 mIligrans
22 per litre.

23 So when in-stream construction is

24  taking place, and during the construction period,

25 a nonitoring plan will also be in place to neasure
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the effects of the work on suspended sedi nent

concentrations. This is the sedinent managenent
plan for in-streamconstruction. The purpose of
the plan is to verify that changes in suspended
sedi ment remai n bel ow target |evels.

The plan involves the use of real tine
nonitoring upstream and downstream of in-stream
work activity, and will use el ectronic probes that
are placed in the river to neasure turbidity,
which is the neasure of water clarity, and data
fromthe probes will be transmtted to an on-site
environment office where it will be nonitored for
effects of in-streamactivity on the suspended
sedi nment .

Three nonitoring |locations will be
nmonitored during this process. The first site,
referred to as SMP-1, is upstream of the
construction activity and provides a neasure of
t he background suspended sedi nment concentrations
upstream of the in-streamwork. The second site
is called SMP-2, and that is a |ocation just
downstream of the in-streamwork activity.
Measurenents fromthis site will be conpared with
data fromthe upstream data fromthe upstream

site to identify a suspended sedi nent
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1 concentrations i ncrease between the | ocati ons,

2 whi ch could indicate a potential effect due to
3 in-streamwork. |f increases exceed specified

4 action levels, then mtigation actions would be

5 initiated to reduce the input of sedinment to the
6 river.
7 The third site, called SMP-3, is

8 nonitored to determne, to identify if actions --
9 to ensure that changes in suspended sedi nent due
10 to in-streamwork remain below target |evels for
11 this site, and to ensure that mitigation actions
12 taken in response to observations at the SMP-2

13 | ocation are reduci ng the suspended sedi nent in
14 t he stream

15 THE CHAIRMAN:. M. De Wt, what is

16 real tinme nonitoring as opposed to just straight
17 up nonitoring?

18 MR. De WT: By real tine nonitoring,
19 we nean the probes that are in the river

20 continuously transmt data back to the office, to
21 the environmental site office on site. So it's
22 continuously wrelessly transmtting that data

23 there, so they can check it as that data is being
24 measur ed.

25 THE CHAI RVAN:  Thank you.
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1 MR De WT: That would be as opposed

2 to say soneone goi ng out and taking a hand

3 measurenent or a water sanple, which nmight then

4 need to be brought back. And it takes tine.

5 So noving into the operation phase.

6 At the end of stage 2 river diversion, the

7 reservoir again is inpounded, raising water |evels
8 to the full supply level, which for purpose of the

9 assessnment begins what is considered the operation

10 phase.

11 Physi cal environment predictions

12 i ndi cated approxi mately seven to eight square
13 kil ometres of reservoir expansion will occur in

14 the first 30 years. Mich of this expansion occurs
15 earlier -- or the rate of expansion is higher in
16 the early years of operation and declines over

17 time. Approximately 75 percent of this expansion
18 occurs in the first 15 years. And the rates

19 decline over tinme because, as noted, for exanple,
20 for the mneral erosion, the rates of shoreline
21 recessi on decrease as those mineral shorelines

22 flatten out and stabilize.

23 A |l ower nore stable annual expansion
24 rate is attained by year 30. It's anticipated a

25 gradual decrease would occur -- would continue to
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1 occur after year 30.

2 So the annual expansion rate declines
3 as peat disintegration rates decline and as the

4 m neral shoreline recession rates decline, to near
5 the rates currently observed in the existing

6 envi ronnent .

7 Wth the project, there will be |ess
8 erosion i medi ately downstream of the project

9 al ong the shorelines where the | arge hanging ice

10 damcurrently forms. Wthout that ice dam those

11 shorelines will not be as exposed to higher water
12 | evel s and diversion of flow along the shoreline.
13 Looki ng at peat resurfacing and nobile

14  peat, approximately 15 to 16 square kil ometres of
15 peat is expected to -- of the flooded peat is

16 expected to float up and resurface. Two-thirds of
17 this occurs in the first year. Resurfacing

18 decreases over time and is not expected after year
19 10. Observations fromother reservoirs indicate
20 that resurfacing ends at sonme tine between the

21 fifth and tenth year of operation. And by year

22 ten, it's likely expected that peat that's |ikely
23 to resurface will have done so. Also over tine,
24 over that tinme, the settling of mneral sedinents

25 upon the flooded peat weighs that peat down and
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1 | essens the likelihood of it resurfacing.

2 Resurfaced, non nobil e peat remains

3 near where it floats up. And this would be

4 material, for exanple, that floats up in shallow
5 water and is held in place. Mobile peat or

6 resurfaced peat that floats up may be transported
7 to other areas of the reservoir, and this is due

8 to wwnd and flow driven currents. The nobil e peat
9 may becone i mobilized and is reduced due to

10 disintegration. So as that peat is transported

11 across the reservoir, it nmay be blown into shall ow
12 areas or other areas where it's less likely to

13 nove, and may get stranded and hung up al ong

14 shorelines, for exanple.

15 Mobi | e peat could only nove downstream
16 if the spillway is operating. However, a boom

17 upstream of the spillway woul d be anticipated to
18 catch nmuch of that during operation

19 Most of the sedinents, the

20 di sintegrated peat, both the disintegrated peat

21 and the mneral material from shoreline erosion

22 originate in shallow near shore and back-bay

23 areas with ow water velocities.

24 Most of the peat that disintegrates is

25 expected to accunul ate near where it originates in
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back- bays because it originates in the shallow,

| ow velocity areas. Due to peat, transport of
floating peat, there's an expected net
accurul ati on of nobile peat on the south side of
the reservoir due to prevailing winds. Prevailing
wi nds are generally fromthe north towards the
south and would tend to nove nobil e peat towards
the south side of the reservoir

M neral sedinment deposition rates are
| ower in offshore areas. So generally in the, for
exanple, the lighter blue area of the former -- of
the existing river area. Rates in deeper water
areas are generally a centinetre per year less in
the first year and follow ng years. Deposition
rates are higher in the first year in near shore
areas, and depending on the area, may range from
about one to two centinmetres per year in |ess
affected areas, and up to four to six centinetres
in that first year in some of the back-bay areas.

M neral sedinent deposition rates
stabilize at a lower long-termrate after about
year 15, corresponding with a stabilization in the
rates of mneral shoreline recession over tine,
and by that tinme generally range from about zero

to one centinetre per year throughout the
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1 reservoir.

2 Looki ng at suspended sedi nents,

3 m neral sedi nent concentrations in the reservoir
4 area with the project will have a simlar overal
5 range of about five to 30 mlligrans per litre as
6 is observed without the project. Wthout the

7 proj ect, average concentrations typically range
8 bet ween about 13 and 19 mlligranms per litre, but
9 with the project, due to increased water |evels
10 and reduced flow velocities, sedinent wll be

11 deposited such that the -- with the project, the
12 average concentrations are expected to reduce by
13 about two to five mlligrams per litre at lowto
14 average flows, and by about five to 10 mlligrans
15 per litre for high flows.

16 Organic sedinents entering the water.
17 The hi ghest | oadi ngs of organic sedinment to the
18 reservoir occur in year one. In that year

19 estimated organic sedinments in the water peak at
20 less than 3 mlligrans per litre in the main

21 reservoir area, so generally, the area indicated
22 by the existing river area. And in some of the
23 nore affected back-bays, the concentrations may
24 range up to 10 to 20 mlligrams per litre.

25 Peat | and disintegration reduces




Volume 5 Keeyask Hearing October 28 2013

Page 973
1 substantially in follow ng years, and by year five

2 concentrations of suspended organic material would

3 be expected to be about a mlligramper litre or
4 | ess.
5 Suspended sedi nent due to deposition

6 of sone of the suspended sedinent from upstreamin
7 the reservoir, there would be reduced

8 concentrations of suspended sedi nent di scharged

9 downstream and concentrations will be reduced for
10 about 10 to 12 kil onetres bel ow t he powerhouse

11 into Stephens Lake. Beyond that, there would be
12 no anticipated effect on concentrations in

13 St ephens Lake.

14 Simlar conditions would be

15 antici pated upstream of Birthday Rapids with and
16 without the project. And this is because the

17 water level increases in that area are not as

18 | arge, and these areas, typically for the nost

19 part, have shorelines that are controlled by

20 non- er odi ng bedr ock.

21 Taking a | ook at debris. Debris may
22 be present in the reservoir due to flooding of

23 terrestrial areas, shoreline erosion, and floating
24 peat. Early in the process of devel oping the

25 Joi nt Keeyask Devel opnent Agreenment between
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1 Mani t oba Hydro and the Partner First Nations,

2 debris was identified as a key issue. And for

3 this reason, the devel opnment agreenent includes

4 two planned mtigation progranms, the first being

5 the reservoir clearing plan and the second being a
6 waterways managenent program which you have

7 al ready heard about in the project description

8 presentati on.

9 Wth the reservoir clearing plan,

10 areas that will be flooded will be cleared before
11 the reservoir is filled. Cearing will be

12 i npl ement ed usi ng nechani cal and manual nethods to
13 remove standing woody nmaterial and fallen trees.
14 Cearing the reservoir area prior to inpounding

15 greatly reduces the potential for woody debris in
16 the future reservoir, as well as the effort that
17 m ght be otherw se required to nanage woody debris
18 if clearing did not occur. Cleared vegetation

19 will be accunmulated in piles and will be burned in
20 the winter.

21 This map indicates general areas in

22 which the different types of clearing will take

23 place. It will be either by hand or by nachi ne.
24 For exanple, a nunmber of the islands being cleared

25 by hand.
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The wat erways nmanagenent programis

al so a conmponent of the Joint Keeyask Devel opnent
Agreenment, and it is an inportant conponent. The
objective of the programis to contribute to the
safe use and enjoynent of the waterway from Split
Lake to Stephens Lake.

The program commts to a nunber of
activities that will be inplenented during
construction and operation after the reservoir is
i npounded. The key activity in the programis the
managenent of debris in the waterway to reduce
hazards to navigation, which would include
i dentifying and renoving debris from navigation
routes that will be established on the reservoir.
Debri s managenent will also involve proactive
removal of trees fromeroding shorelines to
prevent woody debris. And both crews would al so
comuni cate with waterway users to share
i nformation on waterway conditions and help
identify concerns of waterway, those using the
wat er way.

A nunber of additional activities are
i ncluded in the plan, such as protecting and
preserving inportant spiritual or cultura

heritage sites, both during construction,
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1 operation, maintaining safety cabins, trails and

2 portages and safe ice trails during construction
3 operation. It would assist with the reservoir

4 clearing during the construction phase. During

5 operation, it would be responsible for preparing
6 reservoir depth charts and installing staff or

7 wat er | evel gauges at different |ocations, and

8 mar ki ng safe travel routes and maintaining | anding
9 sites.

10 On to ground water. The study

11 considered potential effects related to ground

12 water levels and flows and the Iikelihood of

13 effects to groundwater quality. A major purpose
14 for this study was to support the assessnent of

15 potential project effects on the terrestrial

16 environment. The study used a broad-based

17 regional nodel to identify terrestrial areas where
18 groundwat er effects could potentially have

19 inplications for terrestrial habitats.

20 Wthout and with the project,

21 groundwater flows from higher to | ower groundwater
22 el evations and continues to be directed fromthe
23 groundwat er systeminto the Nel son R ver and | ocal
24  water bodi es.

25 G oundwater quality is not expected to
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1 be affected by the creation of the reservoir

2 because there would not be a reversal of flow of
3 water fromthe surface to the groundwater system
4 As noted, the groundwater continues to flow from
5 t he groundwat er systemto the surface water

6 system

7 Envi ronnental protection plans protect
8 groundwater quality. The main risk to groundwater
9 quality is identified to be potentially small

10 spills of, for exanple, petroleum products |ike
11 gasoline or diesel fuel over small areas. The
12 ri sks of such accidents occurring is likely smal
13 and are mtigated through the protection plan,

14  through the inplenmentation of neasures such as
15 storage and handl i ng of hazardous nmaterials or
16 petrol eum products, use of spill containnent

17 measures and neeting applicable regul ations,

18 dedi cated refueling and nmai ntenance areas and

19 avai lability of spill equipnent and requirenents
20 to clean up any spills.

21 As noted, an anal ysis on groundwater
22 is used to identify areas where groundwater

23 changes could potentially influence terrestrial
24 habitats. The predicted changes are generally

25 | ocalized along the reservoir shoreline and within
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1 i slands, both existing islands that will be

2 fl ooded and new islands that will formfrom

3 fl ooding of terrestrial areas.

4 Al ong the reservoir, average in

5 groundwat er increases are predicted to be

6 approximately two netres. And within islands, the
7 i ncreases are variable, rising up to, increasing

8 by up to four and a half netres within, for

9 exanpl e, here at Caribou Island.

10 The effects on the groundwater and the
11 identification of the potentially affected areas
12 were then further considered wthin the context of
13 the terrestrial habitat studies.

14 So | ooki ng at surface water

15 tenperature and di ssol ved oxygen, the study

16 consi dered water tenperature conditions,

17 particularly the potential for thermnal

18 stratification to occur. Stratification refers to
19 a condition where there is a | ess dense | ayer of
20 water in the upper part of the water colum. So
21 in sunmer, this would be a warnmer |ayer of water
22 And then below that is a denser |ayer of water at
23 the bottomor in sumer which would be a cool er

24  layer of water. Stratification, if it occurs,

25 indicates a lack of vertical mxing in the water
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1 colum. And the study al so | ooked at the

2 potential for |ow dissolved oxygen concentrations
3 to develop in the reservoir. As noted, dissolved

4 oxygen is required by aquatic life and higher

5 | evel s of oxygen are desirable.
6 Results were considered then further
7 in the aquatic environnment assessnent of overal

8 water quality and effects on aquatic life.

9 Mani t oba has water quality objectives for m ni num
10 dissol ved oxygen concentrations for the protection
11 of aquatic life, and there are several different
12 criteria.

13 So the surface water and dissol ved

14  oxygen process. D ssolved oxygen may be renoved
15 fromthe water due to the decay of organic natter
16 such as peat. During the process of decay, it

17 utilizes water that is contained, or utilizes

18 oxygen that is contained in the water and reduces
19 the concentration of that dissolved oxygen.

20 Di ssol ved oxygen in the water is replaced by a

21 coupl e of processes. Inflowing water with higher
22 | evel s of dissolved oxygen replace oxygen that may
23 be consunmed and oxygen enters the water fromthe
24  atnosphere. Flow and wind m x dissol ved oxygen

25 t hrough the wat er depth.
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1 The occurrence of stratification as

2 noted woul d indicate a | ack of vertical m xing

3 through the entire water depth which would have

4 inplications for the replenishnment of dissolved
5 oxygen.
6 So the results of the study indicated

7 that for water tenperature, there is little change
8 in water tenperature as the water flows through

9 the reservoir fromits upper end to the generating
10 station. The nore isolated back-bays off the main
11 channel are warmer in sumer by several degrees,
12 bei ng shallow and | ess m xed with the main flow
13 And we did not find any indication of

14 stratification occurring along the main reservoir

15 ar ea.
16 Di ssol ved oxygen shown in the two
17 charts. In these charts, the green indicates

18 hi gher | evel s of dissol ved oxygen exceedi ng the

19 nost stringent of the guidelines. And then the

20 yellow, orange and red indicate |ower |evels of

21 di ssol ved oxygen. So the upper chart is all green
22 and is for typical sumer conditions which

23 i ndi cates that dissolved oxygen in the reservoir
24  would neet the nost stringent guideline under

25 typi cal weat her conditions.
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1 During periods of |low w nd, the

2 di ssol ved oxygen may be reduced in back-bay areas

3 bel ow t he nost stringent guideline |evel. But

4 these occurrences are typically of short duration

5 of several -- one or a few days. And would return

6 to above objective, the nbst stringent objective

7 when nore typical conditions return, nore typica

8 wnd conditions.

9 The back-bay areas woul d have reduced
10 dissolved oxygen levels in wnter |argely because
11 you have an ice cover which prevents reiteration
12 and wind mxing in those areas. However, mnuch of
13 the reservoir and the main reservoir area remains
14 above gui del i ne.

15 Di ssol ved oxygen levels in the water
16 di scharge downstream neet the guideline |evels
17 under all conditions.

18 | was thinking maybe this m ght be an

19 opportunity to break?

20 THE CHAIRVAN: O you could just --
21 MR De WT: Plow through?
22 THE CHAIRMAN:  -- run right through

23 You don't have that nuch left.
24 MR De WT: Al right. | apologize

25 if I'"mkeeping people fromtheir coffee.
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1 THE CHAI RVAN:  They will survive.
2 MR De WT: ['"'mnot sure | wll.
3 So now we | ook at Interactions with

4 Future Projects. Future projects that were

5 identified within the studies. Again | believe

6 this was addressed by Ms. Cole in her presentation
7 and the projects identified included Bipole III,

8 Keeyask Transm ssion Project, G I|am Redevel opnent
9 and Conawapa Ceneration Project. These projects
10 are not |located close to the Keeyask reservoir

11  where nost of the physical environnent effects

12 occur. In fact, nmuch of the activity is

13 downstream of the reservoir.

14 Potential overlap of sedinent, the

15 assessnment identified a potential overlap of

16 sedi nent rel eased from Keeyask and Conawapa due to
17 in-streamconstruction if there are instream

18 construction activities occurring at both sites

19 simul taneously. The effect is likely to be snall
20 and of short duration, as sedinents released from
21 t he Keeyask area are reduced as they settle in the
22 St ephens Lake ar ea.

23 Operation of the potential projects is
24 not expected to cause an interaction with the

25 Keeyask physical environnent effects.
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1 And now we cone to the Sensitivity of

2 Ef fects Assessnent to Climte Change. So the

3 concl usi ons on residual effects were reviewed to
4 determine if they would be likely to change as a
5 result of climate change. The assessnent focused
6 on the operation period because this corresponds
7 to the long-termtine horizon as due to the

8 climate change scenarios. Average projected

9 changes in tenperature and precipitation were

10 identified based on global climte nodels

11 devel oped fromthe current internationally

12 accepted greenhouse gas em ssion scenarios from
13 t he i ntergovernnental panel on clinate change.

14 At this point, I'd Iike to ask

15 Ms. Koenig to present sone of the slides on the
16 rat her involved topic of climte change scenari os
17 and projections.

18 M5. KOENIG  Thank you, M. De Wt.
19 Good norning, M. Chairnman,

20 Comm ssioners, participants and nenbers of the

21 public. M nane is Kristina Koenig. | amthe

22 section head of the hydrol ogic and hydro-climatic
23 study section at Mnitoba Hydro.

24 This nmorning, |'mgoing to review how

25 we devel oped the future climte scenarios that
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were used to conduct the clinmate change

sensitivity analysis on these physical environnent
conponent s.

The I ntergovernnental Panel on Cimte
Change is the | eading international body for the
assessnent of climte change. It was established
by the United Nations Environnent Program and the
wor | d Met eorol ogi cal Organization in 1988 to
provide the world with a clear scientific view on
climate change. They provide guidelines,
assessnment reports and climate nodel data for
conducting climte change assessnents.

They recomend when conducting a
climate change assessnent to devel op a nunber of
future or possible climates termed climte
scenarios. The climate scenarios are not
predictions of the future, they are plausible
representations of what the future may | ook |ike
under various potential greenhouse gas eni ssion
scenari os.

W followed these internationally
accepted guidelines to develop the climate
scenarios in this EIS. W also received
addi ti onal support fromthe Quranos Consortium on

bot h our net hodol ogy and obt ai ned climate nodel
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1 data fromthem

2 Mani t oba Hydro is an affiliated nenber
3 of the Quranos Consortium Quranos is the

4 consortiumdedicated to climte change inpacts and
5 adaptations to clinmate change. They are an

6 internationally recognized organi zation with

7 experts that have consi derabl e experience in

8 climate change adaptation projects as well as

9 providing a variety of climte change data and

10 i nformation.

11 So to assist in nodelling future

12 climate, the Intergovernnmental Panel on Cimate
13 Change prepared scenarios of future greenhouse gas
14 em ssions. These em ssion scenarios |ook at how
15 future popul ati on grows, energy generation,

16 t echnol ogy, econony, |and use, and agricul tural

17 practices will change globally into the future.

18 They are not intended to be exact predictions of
19 future em ssion scenarios. They are intended to
20 provi de a wi de range of possible scenarios that

21 will enconpass sone of the uncertainty related to
22 these future trends. All em ssion scenarios that
23 were available were used in this EI'S

24 These em ssion scenari os are used as

25 input into global climte nodels. G obal climte
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1 nodel s are conpl ex conputer prograns that sinulate

2 the earth's climate on a course grid which covers
3 the entire globe. Many research institutes around
4 the world have devel oped and mai ntai ned their own
5 gl obal climte nodels. Wile each of these gl obal
6 climte nodels are simlar in many ways, there are
7 subtle variations that exist with respect to the
8 grid characterizations, so the shape and size of
9 the grids, as well as with the prioritization
10 schenes with inside the nodel
11 So an attenpt to coordinate the
12 anal ysis of these nodels, international and two
13 conpari son projects have been conducted. The nost
14 recent one that was avail able during the
15 preparation of the EIS is known as the Coupl ed
16 Model | nterconparison Project Phase 3. And the
17 output fromthis project formthe basis of the
18 I nt ergovernnmental Panel on Cimate Change 4th
19 Assessnent Report. So all global clinmate nodels
20 were used in this EIS.
21 These gl obal climate nodels can be
22 used to force regional climte nodels. Regional
23 climate nodels sinmulate the climate on a finer
24 grid at approximately 50 kilonetres by 50

25 kilonetres for a smaller limted area. So now
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1 just North America would be nodel ed. And they

2 require a lot of conputer power. So there's not a
3 | ot of regional climte nodels avail abl e.

4 Across Canada, the Canadi an regiona

5 climate nodel is available. This nodel is

6 devel oped and supplied to us by the Quranos

7 Consortium

8 So in total, 139 climate scenarios

9 were devel oped from 24 global climte nodels with
10 up to three em ssion scenarios ranging fromlow to
11 high em ssions. In addition, up to nine clinate
12 scenari os using the Canadi an Regional Cimte

13 Model forced by three global climte nodels for

14 all available em ssion scenarios used in this EIS.
15 Therefore, we had a very very | arge conprehensive
16 set of climate scenarios available to conduct the
17 sensitivity anal ysis.

18 So a detail ed anal ysis was conducted
19 on these clinmate scenarios at the annual seasonal
20 and nonthly tinme scale.

21 In general, what we saw, that the

22 nodel s are projecting warnmer and wetter conditions
23 into the future with winter projecting the

24 greatest increase in tenperature and

25 precipitation. This table shown here shows what
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1 t he annual average tenperature and precipitation

2 changes will be with respect to current climate.

3 So here we can see that tenperatures projected to
4 increase by 1.5, 2.8 and 4.1 degrees Celsius. And
5 precipitation is projected to increase by five, 10
6 and 14 percent into the future.

7 The graphs bel ow are scatter plots for
8 the 2020s, 2050s and 2080s. Here the horizontal

9 axis represents a change in tenperature and the
10 vertical axis would represent a change in

11 precipitation. So anything to the right of zero
12 would represent an increase in tenperature and

13 anyt hi ng above the zero would be an increase in
14 precipitation on the vertical axis. So you can
15 see, as you |look at the scatter plots that as the
16 tinme evolved, so as we go toward the 2080s, the
17 spread or the uncertainty in the nodel starts to
18 increase. And this is because these projections
19 are substantially affected by the choice of the
20 em ssion scenario as well the internal node

21 variability. So we have | ess confidence in the
22 projections as we go further out.

23 After developing this large

24  conprehensive set of clinmate scenarios. W then

25 fed themto the physical environnent specialists
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1 who were then able to do an assessnent to see if

2 their conclusions woul d change as a result of

3 t hese climate scenari os.

4 And 1'mgoing to et WIIl explain what
5 t he assessnent found.

6 MR DEWT: So the sensitivity first
7 took a look at the water reginme as it's a prinmary
8 driver for many of the physical environnent

9 effects. So for Nelson R ver flow conditions, a
10 sensitivity assessnment of water reginme effects to
11 climate change was assessed by considering a

12 regionally conservative estimate of both a

13 10 percent increase and a 10 percent decrease in
14 flow as projections of effects on Nelson R ver

15 flow due to climte change are not available. So
16 a sensitivity analysis was perforned.

17 Effects in the open water hydraulic
18 zone of influence found that the operating range
19 of the reservoir would not change. It would not
20 be necessary to change that. It would be fixed at
21 158 to 159 netres. The open water hydraulic zone
22 of influence woul d not change.

23 If flows are sonewhat higher, there
24 would be nore what's referred to as basel oaded

25 operation, which Marc described in his project
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1 description panel. And that's a case where the

2 reservoir is held at its full supply Ievel and

3 di scharge fromthe reservoirs is equal to the

4 i nfl ow.

5 At |lower flows, there would be nore

6 peaki ng operation where the reservoir is drawn

7 down and refilled on a daily basis to varying

8 degrees, and there would be | ess use of the

9 spillway. And projecting into the future, there
10 would be a shorter duration of ice cover in future
11 scenari os.

12 So the physical environnment residua
13 effects were reviewed in consideration of

14 projected climte changes and water regine

15 sensitivity, and found that the residual effects
16 are not sensitive to climate change.

17 The robustness of the conclusion is
18 |argely due to two factors. At first the

19 reservoir operating range is not changed and the
20 water reginme within the open water hydraulic zone
21 of influence is not substantially changed when

22 consi dering climte changes.

23 Second, the largest effects of the

24 project on the physical environnent occur early in

25 t he operating period when climte changes are
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1 smal | and woul d not cause as |large a change in

2 this period.

3 So during construction and operati on,
4 a plan will be in place to nonitor conponents of

5 t he physical environnment. This is a conponent of
6 the overall environnental protection programthat
7 will be in place for the project. And the purpose
8 wll be to neasure actual effects and identify

9 unantici pated effects. It addresses areas of

10 concern identified by partner First Nations. It
11 supports nmonitoring of mtigation and conpensation
12 measures that will be inplenented during the

13 project. It supports the devel opnent of

14 addi tional neasures if required, confirnms

15 conpliance with regulatory requirenents that may
16 be identified, and supports other nonitoring

17 pr ogr ans.

18 Conponents of the nonitoring plan
19 i nclude water regine and ice. Year-round water
20 | evel nmonitoring will be performed to verify the

21 proj ect does not affect levels on Oark Lake and
22 Split Lake, which is an inportant consideration
23 for the partner First Nations. And it wll

24 identify changes in the water |evel regime wthin

25 the reservoir. The velocity and depth will be
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1 nmeasured to support aquatic nonitoring,

2 particul arly aquatic habitat studies, and would

3 likely be focused on areas identified by the

4 aquatic team where aquatic habitat nonitoring is

5 required. And nonitoring of ice cover devel opnent
6 wll take place to identify how the progression of
7 i ce sheet devel opnment occurs upstream and

8 downstream of the reservoir

9 In shoreline erosion, reservoir

10 expansion will be nonitored to identify the extent
11 and rate of expansion over tine. It will identify
12 our shoreline material classifications along the
13 shorelines and would help to identify where shores
14 transition frompeat to mneral materials and the
15 nonitoring of reservoir expansion and shoreline

16 material are connected as the conversions fromone
17 material to another would affect rates of

18 expansion. And it will also |ook at the extent

19 and | ocation of peat resurfacing and accunul ati on
20 and transported floating peat.

21 As antici pated, sonme of these prograns
22 woul d work in conjunction with the waterways

23 managenent program and the collection of sone of
24 this information.

25 On sedinentation, turbidity and
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1 suspended sedi nent nonitoring will be undertaken

2 to identify the range of effects in different

3 areas of the reservoir and actually nonitoring

4 wll occur upstream and downstream of the

5 generating station during both construction and

6 operation. And this would be in addition to the
7 nonitoring performed for the sedi nent managenent

8 pl an that was described earlier.

9 Monitoring will be done to identify
10 sedi nent deposition and to determ ne rates and

11 types of accunmulation. Again, this will occur at
12 | ocati ons both downstream and upstream of the

13 generating stations. And this nmonitoring helps to
14  support aquatic habitat and water quality studies
15 which are conponents of the aquatic nonitoring

16 program

17 Greenhouse gas nonitoring will take
18 place. This will include seasonal nonitoring on
19 the reservoir and a year-round nonitoring station
200 will be installed at the powerhouse. This wll

21 hel p identify rates of greenhouse gas em ssions

22 due to flooding and expected declines in the rates
23 of greenhouse gas em ssion fromthe reservoir over
24 tinme.

25 The physical nonitoring plan includes
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1 addi ti onal support for the aquatic nonitoring

2 progranms. And this would include neasurenents of
3 water tenperature, dissolved oxygen, and total

4  dissolved gas. The total anmount of gas dissol ved
5 in the water is a paraneter relevant to fish and
6 fish health as too nmuch can affect fish health

7 The physical programw || support the aquatic

8 nonitoring work in the collection of this data in
9 t he wat er downstream of the spillway where

10 increases in total dissolved gas could potentially
11 occur. The physical program al so includes a

12 conponent for conmuni cati ng debri s nmanagenent

13 information to the nonitoring advisory commttee.
14 Wthin the program nonitoring of air
15 gqual ity and noi se were not proposed as people

16 residing offsite are unlikely to be affected by
17 those. And groundwater effects will be nonitored
18 through the terrestrial habitat nonitoring

19 program

20 So now we conme to a sunmary. Effects
21 of the Keeyask project during construction and

22 operation have been consi dered key aspects of the
23 physi cal environnent. The technical studies

24  included and used historic and recent data from

25 the project area, observations from conparable
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1 proxy areas both near the site at Stephens Lake

2 and wi thin other Mnitoba Hydro reservoirs. And

3 i nput frompartner First Nations, technical

4 studies were perforned and these were done in a

5 col | aborative manner within the team

6 In general, the study results found a
7 key driver for effects is the change in water

8 reginme due to the creation of the reservoir.

9 Al t hough project footprints in the terrestrial

10 area are very inportant to the terrestrial studies
11 as well. The largest effects occur early in the
12 operating phase, particularly the first year, due
13 to the creation of a new reservoir environment.

14 Ef fects continue during the operating phase, but
15 generally the rates of change decline over tine on
16 an annual basis as the environnment adjusts to the
17 altered conditions.

18 After about year 15 of operation,

19 ef fects such as reservoir expansion decline to

20 nore stable rates that may persist over tine. The
21 project and predicted effects are robust under

22 current and projected future climte conditions.
23 Study results were shared with and

24 di scussed with partner First Nation and

25 representatives and communities and shared
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1 extensively with the aquatic, terrestrial,

2 soci o-econom ¢, resource use and heritage

3 resources study teans. Mtigation, nonitoring and
4 other plans will be in place to reduce, manage and
5 neasure the effects of the project on the physical
6 environnent. And the predicted physical

7 environnment effects formthe pathway for effects
8 to the valued environnental conponents which wll
9 be presented by other panels in the com ng days.
10 And with that, ny presentation is

11  concluded, M. Conm ssioner, and we're done.

12 THE CHAI RVAN:  Thank you, M. De Wt
13 and Ms. Koenig, for this presentation this

14 nmor ni ng.

15 We'l|l take a 15 m nute break and cone
16 back with the begi nning of questioning. So about
17 just after 20 after.

18 (11: 08 a.m)

19

20 THE CHAI RVAN.  Ckay. W will

21 reconvene. M. De Wt, that concluded your

22 presentation? There is nothing nore before we

23 turn to questioni ng?

24 MR DE WT: Yes, that was it.

25 THE CHAI RVAN:  Thank you.
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1 M. Bedford?

2 VMR. BEDFORD: We have one undert aki ng
3 to answer fromlast week, and M. Ml enchak was

4 the chap who was required to devel op the answer.

5 So this would be a convenient tinme for himto put
6 it on the record.

7 THE CHAI RVAN:  Thank you.

8 M. Mal enchak?

9 MR. MALENCHAK: During the project

10 description panel, | was requested that we provide
11 t he net weight of the Keeyask reservoir once fully
12 i npounded, and we have devel oped that answer, and
13 the answer to that is 386 mllion nmetres cubed of
14 water, which equates to approximtely 386 mllion

15 metric tons.

16 THE CHAIRMAN: | can't even conceive
17 of what that is. |1'msure others can. |'m not
18 much of a scientist. | just knowit is a |lot.
19 Okay, we will turn now to

20 cross-exam nation on this norning' s panel. The

21 first up, Manitoba WIdl ands, Ms. Wel an Enns.

22 M5. VWHELAN ENNS: Good norni ng.

23 Maki ng sure |' m audi bl e.

24 THE CHAI RMAN:  You are indeed. Carry

25 on.
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M5. WHELAN ENNS: Ckay. | have gone

to page 5 in this presentation. What is the base
line environment for the three main areas
considered in the environnental assessnment on this
page?

MR. DE WT: The past environment took
a |l ook at past studies, for exanple, like we said
t he Lake Wnni peg, Churchill/Nel son River Board
assessnents and ot her studies, historic studies
for the existing environnent. W conducted
studi es that have been conducted since about 2001
when there was nore intensive work done for the --
and then the future environnent conditions are
based on the projections that -- the assessnents
t hat were done.

M5. WHELAN ENNS: Thank you. | wll
attenpt a different version of the question, and
that is, is the baseline environment for the
Keeyask EI'S the current environnent with existing
generation stations and changes we al ready know
about to the Nel son River?

MR. DE WT: Yes, the baseline was
post CRD, LWR regul ation.

M5. VWHELAN ENNS: Thank you. VWhich

reservoirs in the region, the larger region around
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the RSA and LSA are then in your baseline

envi ronment ?

MR DE WT: So in the presentation we
show the | ocal study area, and that included the
Kettle -- Kettle Generating Station, the Stephens
Lake reservoir.

MR REMPEL: | would like to add to
that, that we did ook at the information that was
avai l able fromthe study board prior to the Lake
W nni peg Regul ati on and CRD, and the study board
did provide sone information on the past
environment, particular wth regard to the reach
that we were looking at in terns of hydraulic
effects. And they did not predict actually
radi cal changes or dramatic changes in the reach
that we are studying, the hydraulic zone of
i nfluence, fromSplit Lake down to Stephens Lake.
They predi cted nodest changes in the water |evels
and nodest changes in erosion, and the prediction
seenmed to have been borne out, so that
envi ronnmental setting post LWCRD, seened
appropriate for us to look at in terns of effects
of Keeyask.

M5. WHELAN ENNS: Thank you, M.

Renpel. Did you just tell us that Stephens Lake
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1 was there before CRD and Lake W nni peg regul ation?
2 MR. REMPEL: No. Actually we | ooked
3 at -- or the study board | ooked at -- | should

4 have perhaps been nore clear. They did talk

5 specifically about the reach, the low Split Lake

6 up to Kettle Rapids.

7 MR EHNES: | would like to add to

8 that as well. Qur historical studies that go back
9 prior to CRD, Lake Wnnipeg regulation in order to
10 study the effects of hydroel ectric devel opnent in
11 ot her areas and use those effects as exanples to
12 informus as to how Keeyask could affect the

13 Nel son River area.

14 M5. WHELAN ENNS: Thank you, Dr.

15 Ehnes. Then what did your studies tell you about
16 t he changes that now are Stephens Lake? And did
17 that advise or informyou on the creation of a

18 reservoir from Keeyask?

19 MR. EHNES: Yes, thank you. It did,
20 St ephens Lake initially flooded -- maybe to go

21 back a bit, Stephens Lake is the reservoir for the
22 Kettle Generating Station, and when the Kettle

23 Generating Station was built and operation began,
24 it flooded about 220 to 225 square kil onmetres of

25 land. Over tine as the shorelines broke down, if
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1 you will recall M. De Wt's slide, he showed

2 shoreline erosion processes over tine, that

3 reservoir has expanded by about 15 to 20 square

4 kil ometres. And in our studies we mapped the

5 fl ooded areas and | ooked at which areas were

6 under goi ng reservoir expansion, related those to
7 the kinds of peat lands, the terrain, soils, et

8 cetera, in the area in order to be able to use

9 that information to predict the Keeyask project
10 effects.

11 M5. WHELAN ENNS: Thank you. On page
12 6 you' ve listed the key environnental topics

13 considered in the EIS. WII you be nonitoring in
14 each of these areas? Again, taking it as a |ist
15 of primary or top level topics, wll you be

16 nmoni toring themthen throughout the construction
17 peri od?

18 MR DE WT: | think inthe -- at the
19 end of the presentation there, on the nonitoring
20 pl an, that included, just to be clear -- so you
21 have water regine and ice nonitoring, so the

22 surface water reginme and ice processes, shoreline
23 erosion and sedi nentati on processes, surface water
24  tenperature and dissol ved oxygen, and clinmte as

25 it relates to greenhouse gas em ssions. Air
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1 gqual ity and noi se nonitoring was not proposed as

2 there are no likely effects on people residing off
3 site due to the distance that they are aware.

4 Goundwater will be nonitored through the

5 nonitoring of terrestrial habitat change which

6 wll consider a nmuch |arger area around the entire
7 reservoir. Debris managenent will be perforned

8 and we woul d be reporting on that to the

9 nonitoring advisory conmttee.

10 M5. VWHELAN ENNS: Thank you. Did you
11 just indicate then that your nonitoring during

12 construction regarding climte change woul d be

13 greenhouse gases only?

14 MR DE WT: Yes, | believe there

15 woul d be greenhouse gas nonitoring taking place
16 during the construction phase as well.

17 M5. WHELAN ENNS: WI I there be any
18 other factors with respect to climte change

19 nonitored during the construction period?

20 MR DE WT: Wat factors -- do you
21 have exanpl es?

22 Vell, there is, for exanple, weather
23 data woul d continue to be obtained fromthe

24 Envi ronnent Canada station at G|l am

25 M5. WHELAN ENNS: Thank you. Have you
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1 gi ven consideration to nonitoring water

2 tenperature during the construction period in

3 relation to a factor or indicator of climate

4 change?

5 MR DE WT: | mentioned water

6 tenperature and di ssol ved oxygen neasurenent. So
7 when we are neasuring those two, you al ways

8 measure tenperature and di ssol ved oxygen toget her
9 because tenperature of the water affects dissol ved
10 oxygen. But also all of the in-water nonitoring,
11 for exanple, when we have turbidity sensors out in
12 the water, nost of this equipnment nonitors

13 tenperature as a matter of course. So there would
14 be tenperature nmeasurenments through all of that as
15  well.

16 M5. VWHELAN ENNS: Thank you. The

17 guestions are then in relation to, for instance,
18 data being nonitored during the construction

19 period then being taken into account in termnms of
20 your climte change nonitoring; are we hearing

21 that you woul d use data that you are collecting in
22 monitoring for climte change during construction?
23 M5. KOENIG  Could you please clarify
24  what you nean by nonitoring?

25 MS. WHELAN ENNS: W heard a fair bit
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this norning about the nonitoring plan at

different stages in the presentation, so there is
an overall question or confirmation sought that
nmonitoring will be thorough during the
construction period. So that's one |evel of the
guestion. The other is whether or not the data
that you are collecting and the nonitoring that
you are doing and the results fromit wll be
taken into consideration in terms of nonitoring
for climate change during the construction period?

MR DE WT: | just want to check with
sonmeone in the back row on sonething here.

M5. KOENIG W believe that during
t he construction period that climte change
impacts will be very minimal, so they won't be
consi der ed.

M5. WHELAN ENNS: Thank you. This is
a sort of -- next question is pages 7 and 8 but
overarching, and that is it is challenging to tel
fromyour presentation whether your presentation
pertains, so please help us, whether it pertains
to the RSA, the LSA or the project footprint or a
conbi nati on of those, depending on topic, in your
present ation?

MR. EHNES: 1In general it would vary
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1 by topic. The areas that are included in the
2 | ocal study area for physiography, was generally
3 i ncluded for all of the physical environnent

4 topics, and that captured the hydraulic zone of

5 i nfluence of the project as well as the areas that
6 would be affected by roads, borrow areas and ot her
7 i nl and features.

8 M5. VWHELAN ENNS: Thank you. The

9 definition in ternms of being in the physical

10 environnent presentation is that it does vary.

11 The contents then in the presentation will vary
12 dependi ng on topic and whether we are in the

13 regi onal study area, the local study area or the
14 project footprint. AmI hearing you correctly?
15 MR. EHNES: The |ocal study area has
16 essentially overlapped for all of the topics, and
17 nost of the presentation you were hearing about

18 water reginme effects upstream and downstream and
19 because the hydraulic zone of influence created by
20 the project has a simlar zone of influence for

21 nost physical environnment effects, of course, for
22 sonme it extends larger than others, but in general
23 the area was overl appi ng.

24 M5. WHELAN ENNS: So that our water

25 ef fects upstream and downstream beyond the RSA,
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1 sonme of thenf
2 MR. EHNES: No, they would all be
3 inside the | ocal study area.
4 M5. VWHELAN ENNS: How does the zone of
5 i nfluence termyou used relate then to the

6 regi onal study area, the local study area and the
7 project footprint?

8 MR. EHNES: The project footprint

9 would be, for exanple, the areas that are fl ooded
10 or cleared for borrow areas, roads, et cetera.

11 The zone of influence would be the surrounding

12 area that's affected by those project inpacts. So
13 the size of the zone of influence would vary

14  dependi ng on the physical environnment conponent
15 that you are looking at. G oundwater effects

16 m ght extend inland 100, 200, 300 netres, whereas
17 the effects on vegetation mght only be 125 or 50
18 metres.

19 M5. WHELAN ENNS: Thank you. On page
20 9 there is a reference to proxy area studies on
21 ot her Manitoba Hydro reservoirs. Wuld you tel
22 us then which reservoirs were the proxy for these
23  studies?

24 MR. EHNES: It varied by study and in

25 terms of the nobst broad reachi ng conponents, that
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1 would be the peat |and disintegration studies,

2 whi ch consi dered Stephens Lake, which is the

3 Kettle reservoir, Long Spruce reservoir, which is
4 just downstreamof the Kettle reservoir, the

5 Kel sey reservoir, which is at the upstream extent
6 of our, depending on topic, regional study area.
7 Al so the back water effects created by the Notigi
8 control structure on the Burntwood R ver was used
9 as one of the proxy areas, and Wiskwati m Lake,

10 which was reported in the Wiskwati m Envi ronnent al

11 | npact Statement was used to show sinply the
12 effects of -- or pardon nme, the effects of water
13 regul ation and flooding as well, but not rel ated

14 to a dam

15 M5. WHELAN ENNS: Thank you. The ful
16 operation of Wiskwati m generation station is

17 only -- it is less than a year away or a year back
18 when it started; would Wiskwati m Lake in fact be
19 showi ng us those effects and the conplete effects
20 at this point?

21 MR. EHNES: W were studying the

22 effects of Churchill River D version on Wiskwati m
23 Lake and Wiskwati m Lake peat | ands and shorel i nes,
24 so this would go back to the early 70s or md 70s,

25 par don ne.
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1 M5. WHELAN ENNS: So that's what you

2 were studying rather than the full results of the
3 generation station at Wiskwati m operati ng,

4 correct?

5 MR. EHNES: Yes. This had nothing to
6 do with the Wiskwati m generati on project.

7 M5. WHELAN ENNS: The Stephens Lake

8 reservoir has, as we heard | ast week, has a fairly
9 significant and different variance in water

10 levels, and fluctuations in water |evels, than

11 Keeyask wi Il have based on the EIS. That's a

12 significant difference froma non-scientist point
13 of view So how did Stephens Lake reservoir

14 i nform your proxy studies?

15 MR. EHNES: That's a good questi on.

16 W | ooked at a nunber of reservoirs, and one of

17 the reasons that we did | ook at a nunber of

18 reservoirs is no existing reservoir is going to be
19 i dentical to Keeyask. So by |ooking at nore than
20 one, | listed | think six, just in ny |ast
21 guestion, and the reason for doing that was to see
22 how di fferent ranges of water fluctuation affected
23 peat | and disintegration, in particular, is what
24 "' mtal ki ng about here. And we observed simlar

25 patterns throughout the range of water |evel
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1 fluctuations. One thing that | will note is, in

2 terms of peat land disintegration, or terrestrial
3 habitat effects, it is not sinply the range of

4 water |levels that you observe, it is really the

5 normal range. |If water levels are only at the

6 certain elevation for one day out of a ten-year

7 period, then that has virtually no effect in terns
8 of the processes that we are studying. So in

9 terms of looking at say fromthe 5th to the 95th
10 percentiles of water |evels, taking what we are
11 calling the normal range, which is still going

12 towards the extrenes, the difference between

13 St ephens Lake and t he proposed Keeyask Generation
14 Station is nuch | ess.

15 And then again in TAC round two, there
16 was an IR that asked this specific question, and
17 in the response to that IR, we al so tal ked about
18 how wat er | evel fluctuations and the water

19 el evation range was only one of a nunber of
20 factors that determ nes shoreline erosion and
21 terrestrial habitat effects. And in fact, in
22 terms of |looking at the six different proxy areas,
23 it was not the nost inportant driver for the
24 results that we observed.

25 M5. WHELAN ENNS: Thank you. Would
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1 you give us then the full range, 5 per cent to 95

2 per cent, regarding the projections for water

3 | evels in the Keeyask future reservoir?

4 MR. MALENCHAK: Jarrod Mal enchak. As
5 M. St. Laurent pointed out in the project

6 description panel, the Keeyask reservoir will be
7 fluctuating between the full supply |evel and

8 m ni mrum operating level. The full supply |evel

9 bei ng 159 netres, and the mni mum operating | evel,
10 158 netres.

11 M5. WHELAN ENNS: Thank you. And yes,
12 we all heard that |ast week. For, again, a

13 non-scientist to process this, that's a one foot
14 difference and, yes, we heard that |ast week.

15 St ephens Lake is acknow edged as at |east a three
16 foot difference.

17 So, Dr. Ehnes, you are telling us that
18 this basically does still |eave the two

19 conparable, in ternms of results once the reservoir
20 for this generation station is in place?

21 MR. EHNES: Yes. And the reason | say
22 that is because we | ooked at a nunber of

23 reservoirs with different normal operating ranges,
24 going froml| believe it was 20 centinetres up to

25 about 2 netres. So the Keeyask normal range is
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wi thin that range of proxy areas that we studied.

MR. MALENCHAK: | shoul d probably just
clarify a couple of statenents in regards to the
fluctuations of the two reservoirs. Keeyask would
be a one netre fluctuation, so approxi mately about
three feet, and a nornmal operating range where
St ephens Lake woul d be fluctuating for 90 per cent
of the time, so the vast mgjority of the tine,
woul d actually be 1.9 netres.

M5. WHELAN ENNS: Thank you

On page 9 there is a reference to, |
think it is on page 9, yes, in the bold on the
bottom bullet. Does the EIS contain an
identification of all of the analytical tools that
have been used to predict the project effects?

MR DE WT: Yes. |If you -- in the
physi cal environnent section, the nodels used in
the different studies are described. Wthin the
mai n section you will have overvi ew descriptions,
and then in a nunber of cases you will find sone
nore detail in the appendices.

M5. WHELAN ENNS: Thank you. So your
reference is to different nodels, correct, as
anal ytical tools? Thank you.

On page 11 you' ve referenced soi
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sanpl es again where there is a conpari son between

@Qull Lake, which is the reservoir, wll be a
reservoir, and Stephens Lake which is a reservoir.

What did these sanples tell you so
that we can understand -- | was interested, |ike
is Stephens Lake much larger and is that why there
is as many soil profiles taken?

MR. DE WT: Janmes can answer that, he
performed all of those studies.

MR. EHNES: There were probably seven
or eight different studies that involved | ooking
at soils, depending, because there were a nunber
of different questions we wanted to answer. Sone
of those related to environnent soi
rel ati onshi ps.

These particular studies that you are
seeing on this slide, there are two different
types of studies. One is to characterize the
soils in the area that would be fl ooded, so we
coul d have a very good idea of how deep the peat
was, how it varied within that area based on
t opography, not just how deep is that peat, but
how does its physical character change from being
pretty nmuch undeconposed at the top to noderately

deconposed, to basically being paste at the
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1 bottom Because those different kinds of, or

2 degrees of deconposition really affect things |ike
3 peat re-surfacing and how the reservoir wll

4 devel op over the tine. So the statenent that soi
5 profiles at about 850 sites, and nore than 840

6 bore holes, was all about characterizing the area
7 that woul d be flooded, so we could have a really

8 good understanding of how it was going to change

9 in response to the project.

10 The 1700 soil profiles in Stephens

11 Lake was a conpletely different kind of study. W
12 t ook several different approaches to devel op

13 nodel s to, you know, calibrate these nodels to

14 predi ct reservoir expansion for the Keeyask

15 project. One approach we took was to | ook at

16 hi storical photos, and using a stereoscope, using
17 these | arge scal e photos, to map how peat | ands

18 broke down over tine. W had, | believe, eight

19 di fferent photo years for Stephens Lake so we

20 could really map that trajectory.

21 The ot her approach we took, or another
22 approach, we had several approaches, was to | ook
23 at, or go to places on Stephens Lake that were

24  undergoing peat |and disintegration still after 30

25 years of reservoir expansion. So the way that




Volume 5 Keeyask Hearing October 28 2013

Page 1014
1 peat | and disintegration works is it expands into

2 t hese back bay areas, and it just goes further

3 back in time until it reaches a slope in mneral

4 soil, or until the peat |ands, the peat formng

5 fromthe nosses and the plants eventually is

6 hi gher or it is happening faster than the peat is
7 br eaki ng down.

8 So we went into sonme of these areas on
9 St ephens Lake and laid out lines starting in

10 i nl and areas, going out to the edges of where the
11 peat was breaking down and then out into the

12 deeper water. And we used that as kind of a, what
13 in science we call space for tine substitution

14 So it was a way of actually seeing how this

15 process worked and how it, how the shorelines

16 noved back fromtinme. So these 1700 soil profiles
17 were us, you know, digging these holes or going
18 out in a boat and coring the | ake bottomto

19 characterize how peat |and disintegration happens.
20 M5. WHELAN ENNS: Thank you.

21 Were these soil bore hol es and

22 profiles also used in establishing the regions

23 that you have used? So |ast week you told us

24 about how you were using soil, surficial geol ogy,

25 habitat and so on, to define the regions you were
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1 usi ng. So depending on when all of this work was

2 done, did the results fromthis soil work inform

3 the definition of the regions for the VECs?

4 MR. EHNES: It would not have factored
5 into defining the regions, because the regions
6 were defined, first of all, where is the project

7 footprint, where are the inpacts, what is the

8 | ocal zone of influence of those inpacts, and then
9 what is the appropriate |larger regional context to
10 use for determning the inportance of those

11 impacts? So | used the exanple of aninmals, the

12 project mght affect a few animals in the area,

13 but really howis that going to affect the

14 popul ation for that species in the region?

15 M5. WHELAN ENNS: Thank you. Did the
16 Keeyask Partnership First Nations, in their

17 eval uations, have access to the historic

18 information that you are describing, including,

19 for instance, the oversize stereoscope photos?

20 That is, were they able to conpare what is now

21 cal |l ed Stephens Lake before Hydro and before it

22 becane a reservoir in doing their evaluation for
23 Keeyask?

24 MR DE WT: | think it would be fair

25 to say that any of the information that we had,
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1 had the partners made a request for that, we would

2 have shared that with them Anything they needed,
3 we would have suppli ed.

4 M5. WHELAN ENNS: The partners perhaps
5 would have needed to know it was available. So

6 did the partners then know that you had gone to

7 the trouble, in terns of going all the way back to
8 1962, in terns of satellite data and having

9 st ereoscopi ¢ oversi zed photos avail able, did they

10 know?

11 MR. ST. LAURENT: Last week Vicky Cole
12 di scussed the process of the environnental studies
13  working groups, which set out a process where the

14 envi ronment al specialists worked cl osely and

15 comuni cated results, as well as methodol ogi es

16 that woul d be enpl oyed for the environnental

17 studies. So one of the early neetings that we

18 undertook as part of that process was to give a

19 good description of the field studies that we were
20 pl anning to undertake, as well as to describe the

21 various data sets that were planned to be used for
22 the assessnent.

23 So we described each of the different

24 studies, what it was, why we were doing it, how we

25 are planning on assessing it, as well as what data
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1 sets we were planning on using for that

2 assessnent. So in the case of Janes, he certainly
3 descri bed the process of using air photos, which
4 particular air photos, and certainly gave sone

5 good exanpl es of how that woul d be undert aken.

6 M5. WHELAN ENNS: Thank you

7 MR DEWT: | would like to add that,
8 for exanple, in Ms. Cole's presentation |ast week,
9 and as we note in CAC round one 101, there were
10 things like bilateral environmental study working
11 groups where we discussed field work plans and

12 such. They reviewed drafts of the EI'S, which

13 i ncl ude descriptions of the studies and

14 information used. So, yes, | would say that they

15 woul d have been famliar that we had this

16 i nformation.

17 M5. WHELAN ENNS: Thank you.

18 s this panel the sanme group of

19 i ndi vi dual s who are the working group in terns of

20 t he physical environnent?

21 MR. ST. LAURENT: Wi ch working group
22 are you referring to? There was a nunber of them
23 M5. WHELAN ENNS: Well, there is

24 references when we get to page 13 -- | have to

25 find it again, sorry. Study teans, the references
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1 on page 13 are to study teans.

2 So are the nmenbers of this panel today
3 all part of study teans for the physical

4 environment? And will the nenbers of this panel

5 and that study team continue to work together

6 through the construction period?

7 THE CHAI RVAN. Wy is that rel evant?

8 M5. WHELAN ENNS: M. Chair, it is

9 challenging as a participant to be able to relate
10 who has, for instance, worked with the First

11 Nation Partners on different aspects of the EIS,
12 to this point to get to the EIS, and how t he

13 construction period in particular will flowin

14 terms of ongoing nonitoring, and who will be, for
15 i nstance, continuing to work with the First Nation
16 Part ners.

17 THE CHAIRVAN:  But |'m not sure, you
18 know, and perhaps you have a different view, |I'm
19 not sure why it is necessary to know the "who".

20 To me, | think the "what" is what is inportant,

21 t he product that cones out, and the fact that they
22 wll continue to nonitor. But whether it is these
23 people or an entirely different group, as long as
24 it is done and done properly, | don't think that

25 the "who" matters.
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1 M5. WHELAN ENNS: Fair enough.

2 Wuld -- | was going to ask one before
3 this, but let's nove to this. Wuld you explain

4 how study team col | aboration will continue during
5 t he construction period?

6 MR DE WT: So this would relate nore
7 to monitoring you are referring to? Yes. Ckay.

8 Vell, when we -- as we collect

9 information and obtain information, we work with
10 our subject matter experts and share information
11 bet ween the groups. For exanple, if you have

12 erosion or sedinmentation information, that's

13 certainly all available to any of the study

14 groups. Any of the data collected is available to
15 everybody. So, yes, there would be ongoing

16 conmmuni cati on between the groups.

17 M5. WHELAN ENNS: Thank you very nuch.
18 This may be a question for M. Renpel,
19 and that is, when does a reservoir becone a | ake?
20 MR REMPEL: Does this refer to the

21 | abel Stephens Lake as a | ake instead of a

22 reservoir?

23 THE CHAIRVAN:  Why is this relevant?
24 M5. WHELAN ENNS: Well, M. Chair, it

25 is alnost inpossible to find in the public domain
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1 any information about the fact that Stephens Lake

2 is actually a reservoir

3 THE CHAI RMAN:  Again, why is that

4 rel evant to our study, what they call it, as |ong
5 as it is doing what it is designed to do? | nean,

6 we can differ and ask questions of whether or not
7 it is being properly nonitored, but whether it is
8 called a lake or a reservoir or a pond, |I'm not

9 sure is relevant.

10 M5. WHELAN ENNS: There is a tendency
11 | think, M. Chair, to |ose track of where the

12 reservoirs are in Manitoba and how they are al so
13 all part of the hydro system But we can pass on
14  the question.

15 THE CHAI RMAN: Pl ease.

16 M5. VWHELAN ENNS: Ckay. On page 12
17 there is a reference to widely accepted industry
18 standard conputer nodels. My we take that al so
19 as a statenent or reference to, you know, w dely
20 accepted nethods in terms of AS, as in global

21 i nformation systens and mappi ng techni ques?

22 MR ST. LAURENT: That slide is

23 referring to the nunerical nodels that are used to
24  develop predictions and run sinul ati ons of project

25 effects, not necessarily G S analysis. Although a
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1 | ot of the output fromthese nodels is processed

2 within a @S adSis nerely atool for arriving,
3 taking spatial data and arriving at the results.

4 So sonme of these nodels are linked with G S,

5 others are not, but this is really referring to

6 t he whol e host of different nodels enpl oyed for

7 physi cal .

8 M5. VWHELAN ENNS: Thank you. Are

9 t here, though, then a set of operational standards
10 regarding use of data in a G S systemthat

11 Mani t oba Hydro fulfills, that you apply to your

12 wor k when you are using a G S systen?

13 MR. ST. LAURENT: WManitoba Hydro, as
14 well as the consulting conpanies that work on this
15 project, enploy G specialists. And those

16 specialists have the credentials required to

17 operate and use these G S tools. They are indeed
18 specialists. And through that process, protocols
19 have been devel oped to devel op the data, manage

20 the data, as well as to develop the appropriate

21 | evel of neta data. There are neta data standards
22 that are available and we are enpl oying that on

23 our G S data throughout the physical environnment
24  studies.

25 MR DE WT: And that wouldn't just be
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1 wthin Manitoba Hydro, those standards are

2 distributed to the consultants working for us as

3 well.
4 M5. WHELAN ENNS: Thank you. On page
5 22 -- | just have to check tags while | turn.

6 want to ask a quick question, if | may, before we
7 | eave this section, and I'm | ooking for a nunber,
8 | think it is 18, just to confirmthat the data

9 nunbers and so on regardi ng project footprint and
10 material quantities on this slide are all within
11 the project footprint? |t appears that way.

12 MR. DE WT: Yes, the material

13 guantities quoted there are all sourced fromin
14 the footprint area. For exanple, the earth fill
15 rock excavations, those are all -- would be in

16 sone part of the darker green areas, although I'm
17 not showing the entire footprint here, so sone of
18 those areas are not exactly shown here. So it is
19 all in part of the footprint.
20 M5. WHELAN ENNS: Thank you. On page
21 21, and this is, you know, just prior to your
22 getting into your climte change section, was
23 there a sensitivity analysis done with respect to
24  the cofferdans, the dans, and the dykes and the

25 roads for drought conditions?
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1 MR. MALENCHAK: So the design of the

2 cofferdans is as indicated in IR | think Manitoba

3 W dl ands 48, round one. W discussed a design

4 flow for each of the cofferdam structures, and

5 they are designed to function under that flow and

6 anything under that flow So under drought

7 conditions, we expect that the dans and the dykes

8 would function perfectly fine.

9 M5. WHELAN ENNS: |Is that a reference
10 to what we heard | ast week about the one in 10,000
11 year event cal cul ation?

12 MR. MALENCHAK: They are both fl ows,
13 but 1'"mnot totally clear of the | ength between
14 the drought and one in 10, 000.

15 M5. WHELAN ENNS: Perhaps | need sone
16 help then. | believe that was within the context

17 of the safety standards for the generation station

18 itsel f.
19 MR. MALENCHAK: That's correct.
20 M5. VWHELAN ENNS: Spil | ways, turbines,

21 the hardware, if you will?

22 MR. MALENCHAK:  Yes.

23 M5. WHELAN ENNS: Fine, | will pass

24 then. Turn the page. On 22, you have a reference

25 here to |1 SO 14040 from 2006. Could you tell us
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1 whether any other |SO standards were used in the
2 Iifecycle assessnent that you conmm ssioned?
3 M5. KOENIG  No.
4 M5. WHELAN ENNS: Thank you.
5 There is a reference here also at the

6 bottom of the slide to deconmm ssioning. Does the
7 Keeyask Generation Station have a decomn ssi oni ng
8 pl an?

9 MR. ST. LAURENT: | would have to pul
10 up the project description supporting volune, but
11 there is a section on deconm ssioning. It
12 describes -- it describes project deconm ssioning.
13 Wuld you like ne to pull that out and read it?
14 M5. VWHELAN ENNS: | agree with you
15 that there is a section that describes
16 decomm ssi oni ng. Depending on where in the EI'S
17 you are | ooking, there is also sone clear
18 statements early on that a full decomm ssioning
19 plan is not required. So is there a

20 deconm ssioni ng plan?

21 THE CHAIRVAN: | think you just
22 answered your question. | don't think that we
23 need the details of the plan, | think a response

24 to whether or not there is a plan --

25 MR ST. LAURENT: It is very short.
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1 What | can read here is that:

2 "Wth respect to project

3 decommi ssi oni ng, a hydroel ectric

4 generating station may operate for a
5 century or nore. |If and when the

6 project is deconm ssioned at sone

7 future certain date, it will be done
8 so according to the |egislative

9 requi renents and i ndustry standards
10 preval ent at that tine."
11 MR DE WT: | wll note for the

12 record that that's page 5-1 of the project

13 descri ption.

14 M5. WHELAN ENNS: Thank you.

15 So we will have a deconm ssioning plan

16 when we deconmni ssion; correct?

17 THE CHAI RVMAN:  Long after we are here.
18 M5. WHELAN ENNS: W/ | there be --

19 THE CHAIRVAN: | f it gets built.

20 M5. VWHELAN ENNS: Long after we are

21 finished participating in hearings.

22 THE CHAI RVAN:  Participating in
23 anyt hi ng.

24 M5. WHELAN ENNS: WII we have a

25 presentation of the |ifecycle assessnent fromthe
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1 i ndi viduals who did the lIifecycle assessnent work

2 for Manitoba Hydro?
3 MR DE WT: The lifecycle assessnent
4 is reported as part of this presentation, and

5 that's what we've presented.

6 M5. VWHELAN ENNS: We can take that
7 then as a no, that we will not have a presentation
8 in the hearings fromthe individuals or firmthat

9 provided the |ifecycle assessnent?

10 MR DE WT: That's correct.
11 M5. WHELAN ENNS: Thank you.
12 This is just a quick junp back to the

13 begi nni ng of the section, so sone questions have
14 to do with several slides, if you wll, with the
15 climate section starting at page 19.

16 MR DE WT: Actually, I would like to
17 clarify that. | nmean, all of the information that
18 was used for the assessnent of the climate change
19 assessnment was well provided in the supporting

20 volune and the technical nenps that were sent to

21 Mani t oba W1 dl ands and shared with your experts as

22 well, plus at a neeting where we net with them
23 So. ..
24 M5. WHELAN ENNS: Thank you.

25 Did Manitoba Hydro or your consultants
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1 establish a carbon inventory for the RSA LSA or

2 project footprint?

3 MR. ST. LAURENT: Could you clarify

4 the question with respect to a carbon inventory?
5 M5. WHELAN ENNS: Carbon inventories
6 are basically the identification of the carbon

7 sequestered in all of the elenments in a region

8 and/or |l ocation where a project is intended. They
9 are becomng -- this kind of an inventory is

10 becom ng quite common both in small and | arge

11 projects with a lot of infrastructure, and sone
12 conpani es and al so sone countries are beginning to
13 require them

14 The second question would then be

15 whether Manitoba Hydro -- if you in fact

16 established a carbon inventory for, for instance,
17 t he RSA, whet her you then established a carbon

18 budget for this project?

19 M5. KOENI G The above ground bi onass
20 was cal cul at ed.

21 M5. WHELAN ENNS: |s that information
22 inthe EIS, and if so, where?

23 M5. KCENIG  Yes, one nonent we are
24  just going to get the section.

25 THE CHAI RMAN: Can we cone back to
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1 t hat and nove on?

2 M5. WHELAN ENNS: Certainly,

3 M. Chair. W wll receive the information |ater
4 THE CHAI RVAN:  Yes.

5 M5. WHELAN ENNS: On page 23 we have

6 over half of the em ssions fromthe Keeyask
7 Generation Project identified as comng from| and
8 use change. Does this include the dykes, this 51

9 per cent?

10 MR. DE WT: Land use change woul d
11 include all of the entire footprint that is shown
12 on the -- | forget the slide nunber, but on the

13 project footprint in the physiography piece. So
14 that would include dykes and any other structures.
15 M5. WHELAN ENNS: Does it include the
16 burning after clearing?

17 MR DE WT: The reservoir clearing

18 and the burning of that, yes, it does.

19 M5. WHELAN ENNS: Thank you.
20 The 28 per cent here that is
21 identified as building and nmanufacture includes

22 then all of the residences, all of the external
23 bui | di ngs?
24 MR ST. LAURENT: It would include al

25 of the principal structures and all of the
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supporting infrastructures that was described | ast

week in the |ifecycle analysis.

M5. WHELAN ENNS: Your 5 per cent for
transportation, would you tell ne, tell us al
whet her or not that includes all the
transportation materials, all transportation, air
and | and and water, in and out of site, and for
what period of tine?

MR DE WT: Wuld you be able to
repeat your question, please?

M5. WHELAN ENNS: Sure, certainly.
Does that include all transportation by land, air
and water, in and out of the site, and for what
period of tinme?

MR DE WT: Yes, and for the
duration of the construction, and as well there
was consideration of it in the operation side,
unless it was considered de mninus. It would
take a while to check. So, yes, it includes al
of the transportation factors for the -- to get
the material fromits source to the construction.

M5. WHELAN ENNS: The rest of the
guestion I was asking has to do with all of the
transportation in and out of the project or the

site through the construction period; is that
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1 i ncl uded?
2 MR ST. LAURENT: Yes.
3 M5. WHELAN ENNS: Wi ch greenhouse

4 gases is Manitoba Hydro including in these

5 guantums, in terns of greenhouse gases? Are you
6 i ncl udi ng net hane?

7 M5. KCENI G Carbon di oxi de and

8 met hane.

9 M5. WHELAN ENNS: Are you wei ghti ng
10 methane in ternms of its nultiplier and its greater

11 effect than any of the other greenhouse gases?

12 M5. KOENIG  Yes, of course.
13 M5. WHELAN ENNS: Thank you.
14 D d you include -- understanding that

15 this is construction, okay, have you included at
16 any point in your climte change analysis the

17 results of changes in water quality and bacteria
18 and anaerobi c changes in the water and the

19 em ssions fromthat?

20 M. Chair, | may have just asked a

21 guestion that's for the aquatics panel.

22 THE CHAI RVAN:  Ckay, then nove on
23 M5. WHELAN ENNS: Ckay.
24 MR DE WT: | think we can probably

25 address that fromthe lifecycle assessnent fol ks
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1 as to what was included regarding their analysis,

2 because they conducted it, not the aquatic folks.

3 THE CHAI RMAN. Ckay. Go ahead, M. De
4 W t
5 MR. ST. LAURENT: Yes, that would have

6 been captured in the reservoir em ssions conmponent
7 of the lifecycle analysis.

8 M5. WHELAN ENNS: Thank you.

9 On page had 24 -- and thank you for

10 the answer to the earlier questions. W are going
11 to assunme then that the full range of greenhouse
12 gases included, for instance, in | PCC assessnents
13 and scenarios are included in these references to
14 greenhouse gas em ssions; is that correct? Page
15 247

16 MR. DE WT: Sorry, the reference is
17 to greenhouse gas em ssions for Keeyask?

18 M5. WHELAN ENNS:  Um hunf

19 M5. KOENIG Could you please clarify
20 the question?

21 M5. WHELAN ENNS: It goes to the

22 earlier information fromthe back row that you are
23 i ncl udi ng, you know, CQO2, nethane, the full range
24 of greenhouse gases in your assessnents.

25 M5. KOENIG Yes, that's correct.
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1 MS. VWHELAN ENNS: |s that true then

2 for each of these conparisons?

3 M5. KOENIG Yes, it would.
4 M5. WHELAN ENNS: Thank you
5 I n assessing and naking this

6 conparison in ternms of greenhouse gas em ssions
7 for different kinds of coal plants, different

8 natural gas plants, nuclear, wind, and then this
9 generation station, was there any inclusion then
10 in the analysis in terns of em ssions fromthe
11 footprint for Keeyask conpared to the footprint

12 for wind turbines, nuclear, natural gas or coal ?

13 MR DE WT: Bear with nme one nonent
14 her e?
15 | was going to quote fromthe

16  supporting docunent, the physical environnent

17 supporting volume, page 2-3, where it indicates

18 that the levelized lifecycle em ssions for the

19 project were conpared with published lifecycle

20 emssions for other comon forns of generation.

21 So the project was conpared to common
22 electricity generating technol ogi es based on the
23 Iifecycle GHG em ssions produced in delivering one
24 gi gawatt hour to the distribution network.

25 M5. KCENIG | would just |ike to add
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1 that ours would have included the footprint, but

2 the other projects would not have.

3 M5. WHELAN ENNS: Thank you

4 So we have sonme variance because it is
5 a literature review, correct, if | heard correctly
6 fromthe back row? And this is, the greenhouse

7 gas is, in energy devel oped production, with nore
8 of a footprint showing in your cal culations for

9 Keeyask, is that correct? Are we hearing

10 correctly? Mre emssions fromthe footprint or
11 nore em ssions fromthe RSA or LSA in the Keeyask
12 data?

13 MR DE WT: | would say | think we

14 have al ready nentioned that the footprint was

15 i ncl uded for Keeyask, and | believe Kristina said
16 it may not have been for the other ones. And

17 overall the -- well, the footprint may not be the
18 | ar gest conponent of those projects anyway, those

19 other alternatives.

20 M5. WHELAN ENNS: Thank you. So the
21 only remai ning part of the question then is

22  whether for Keeyask, for this analysis and this

23 data on em ssions, you use the project area only
24 | eaving out then either the LSA or the RSA? For

25 instance, is the reservoir in this nunber?
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1 MR. ST. LAURENT: The reservoir is

2 i ncl uded.

3 MR DE WT: W already said that the
4 entire footprint is included in the analysis, and
5 the reservoir is part of that footprint.

6 M5. WHELAN ENNS: Thank you.

7 MR. ST. LAURENT: As well as any

8 activity that would have occurred outside of the
9 footprint, manufacturing of structural conponents,
10 production of cenent at plants well away fromthe
11 project, that was all included in this lifecycle

12 anal ysi s.

13 M5. WHELAN ENNS: Thank you.
14 | just noved to page 28, to air
15 quality and noise. | was sonmewhat surprised

16 because we did not hear about the workers. So

17 what are the noise quality realities for the up to
18 2,000 people working on the site?

19 MR. REMPEL: The workers will be

20 required to wear noise protection equipnent and

21 that's governed by workpl ace regul ations. And at
22 the canp, which is about one and a half -- sorry,
23 three kilonetres away, we don't anticipate the

24 canp workers will be subjected to disruption

25 during sleep, for exanple.
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1 M5. WHELAN ENNS: Thank you. There is

2 probably content in the EI'S about timng

3 restrictions to reduce effects of noise on

4 animals. This is the bottom of page 28?

5 MR ST. LAURENT: That's correct,

6 those restrictions are laid out in the EIS

7 M5. WHELAN ENNS: Thank you

8 Al so approxi mately page 28, which

9 chemcals will you be using to keep the dust down?
10 MR. ST. LAURENT: Dust suppression is

11 undert aken usi ng water.

12 M5. VWHELAN ENNS: Water only?

13 MR. ST. LAURENT: Water only.

14 M5. VWHELAN ENNS: Good. Thank you.
15 MR DEWT: | would like to clarify

16 related to the noise restrictions you referenced.
17 Just for clarification, those aren't listed in the
18 physi cal section, those are dealt with separately
19 within other sections such as the aquatic,

20 terrestrial assessnments on those study areas.

21 M5. WHELAN ENNS: So the steps to

22 reduce noise effect for certain species are in

23 different locations in the aquatic and terrestri al
24  sections of the EIS, correct?

25 MR. ST. LAURENT: They are initially
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sumari zed in the projection description

supporting vol une.

M5. WHELAN ENNS: Thank you

MR. REMPEL: And al so they were
answered in an IR called CEC round one, CEC 0042.

M5. WHELAN ENNS: Thank you

| have had sone help and so there is a
little bit of noving back and forth here in page
nunbers and sections of your presentation. |
appreci ate your patience on that.

Wul d you give us what your future
climate conditions -- your projected climate
conditions are, again, RSA wide, in short
description for 2020, 2040, 2060, and 20 year
peri ods?

THE CHAI RVAN:  What information are
you seeking that they haven't provided in this
slide at page 657

M5. WHELAN ENNS: That's tenperature,
that slide on 65 is tenperature, M. Chair.

MR DE WT: And precipitation.

THE CHAI RMAN:  And precipitation.

M5. WHELAN ENNS: Ckay. The question
is too general, we will pass. Thank you.

THE CHAI RVAN.  Maybe we coul d take
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1 this opportunity to break for lunch. W wll cone

2 back at 1:30. Thank you.

3 (Hearing recessed at 12:27 p.m and
4 reconvened at 1:30 p.m)

5 THE CHAIRVAN: Ckay. |'d like to

6 reconvene. |1'd just like to rem nd participants

7 who are preparing cross-exam nations or conducti ng
8 cross-exam nations, please be a little bit better
9 at self-editing. 1 think there are a |ot of

10 questions that are being asked, and that's not

11 only today but later |ast week. They got better

12 after adnoni shment, but still it could use sone
13 i nprovenent, or there's still roomfor
14  inprovenent. Please self-edit a bit nore and

15 don't ask questions that are already on the record
16 or that are clearly not relevant to what is before
17 us.

18 So having said that, M. Wel an Enns,
19 back to you.

20 And just before | turn it over, we

21 don't want to be here forever, and some of the

22 cross-exam nations are taking nmuch | onger than we
23 had antici pated or than had been indicated by the
24  participants before we got into this process.

25 So, Ms. Whel an Enns, back to you.
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1 M5. WHELAN ENNS: Thank you

2 M. Chair.

3 MR. ST. LAURENT: Perhaps before we
4 get started, | have a response to an earlier
5 guestion about the carbon stock. It was provided

6 in IRMXL 94, and it indicates that the carbon

7 stock in the reservoir is 20.2 tonnes of dry

8 matter per hectare. And that was also outlined in
9 technical neno 9.5.6, table 1, and that's an

10 equivalent of 11,462 tonnes of CO2 equival ent.

11 And I'd also like a clarify a response
12 provided earlier with respect to dust suppression.
13 The question asked, what was planned to be used

14 for dust suppression and the response was water.
15 Water is planned to be used the vast
16 majority of tinmes, but there could be situations
17 where we may be using other approved products,

18 particularly when tenperatures are really high and
19 evaporation rates are quite high and water nmay not
20 be entirely suitable, so other approved products
21 could potentially be used.

22 THE CHAIRVAN: M. St. Laurent, your
23 first response, that was in an IR was it?

24 MR ST. LAURENT: Correct.

25 THE CHAIRVAN: | would |ike to point
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1 out as well, if something was answered in an IR

2 that is part of the record, it doesn't need to be
3 asked again at this session.

4 M5. WHELAN ENNS: Thank you,

5 M. Chair.

6 The work on the IRs results in partia
7 answers on occasion. So the information is

8 appreciated. But the question in ternms of there

9 bei ng a carbon inventory for the project and then
10 a carbon budget, we haven't quite got to the

11 answers on yet.

12 Just checki ng page nunbers.

13 Would Dr. Ehnes |et us know whether or
14 not there are climate change ingredients in peat
15 | and di sintegration and whet her climate change can
16 af fect pace, quantity, the acidity of peat |and

17 and peat products? Thank you.

18 DR. EHNES: Could you clarify what you
19 mean by peat products?
20 M5. WHELAN ENNS: |'msorry, ny
21 msstatement. | want to call it plants and that's
22 not very good either. So disintegrating peat is
23 what the question is about. And could you tell us
24  then whether or not climate change is likely to

25 have an effect on the rate of disintegration, how
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much of the peat drops, as described in the EIS,

and anything el se that may be affected in terns of
peat disintegration?

DR. EHNES: Yes, there is a chapter in
t he physical environnment supporting vol ume which
addresses the sensitivity of the predictions to
climate change. And that includes the sensitivity
of the peat |and disintegration and reservoir
predictions. And M. DeWt had a slide that was
summari zi ng sone of the general conclusions. And
the result of that sensitivity analysis was that
t he concl usi ons woul d not be changed. And the
primary reason for that is the ngjority of the
peat | and disintegration effects, particularly
with regard to peat resurfacing, happened very
early during the operation phase.

M5. WHELAN ENNS: Thank you. The
conclusion, and | think this is 38 -- sorry, did
not provide a nunber. The conclusion overall from
the EIS and this presentati on appears to be that
there will be essentially no net change or loss in
peat | ands, and that natural ecosystem processes
will resunme. |Is that a correct understandi ng of
t he ElI S?

DR. EHNES: No. There will be a large
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1 area of peat land loss, | don't recall the anmount.

2 In terns of reservoir expansion, it would be six
3 to seven square kilonmetres. And | may have

4 forgotten the rest of the question, or if there

5 was another question, | amsorry.
6 M5. VWHELAN ENNS: Good, thank you.
7 This did not land in an IR but was a

8 topic of discussion for our understanding of the
9 ElIS. Wen you refer to peat |ands overall in the
10 ElIS and in your studies, are we tal king about all
11 the different kind of peat lands, as in are we

12 tal ki ng about bogs, fens, nuskeg, and so on? Do
13 we have specific variations in kinds of peat that
14 we don't know about or are unclear to sone of the
15 partici pants?

16 DR. EHNES: Yes, we're tal king about
17 all kinds of peat land in the Canadi an system of
18 wetland classification, there are two types of

19 peat | ands, bogs and fens.

20 M5. WHELAN ENNS: Thank you. On slide
21 39, do your in-streamwork activities include

22 bl asting for aggregate?

23 MR DeWT: The in-stream work

24 activities involve the placenment of materials in

25 flowng water. Blasting would not be done in the
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water, it would be done within the cof ferdans or

outside the river channel.

M5. WHELAN ENNS: And any area bl asted
woul d be dewat ered beforehand if there is water,
correct?

MR DeWT: Yes.

M5. WHELAN ENNS: How nmany nonitoring
stations have there been in Stephens Lake over
time? W' re tal king about 35 years, | guess? And
there seens to be a reference to only two
nonitoring stations. |Is that accurate? And is
that the way it's been since it was first a
reservoir through to the present?

MR DeWT: | would have to -- if you
could clarify what you're referring to in terns of
nmonitoring stations? You refer to two --

M5. WHELAN ENNS: |'mon 41.

MR DeWT: Well, slide 41 is
referring to nonitoring stations for the purposes
of nmonitoring in-streamsedi ment during in-stream
work. Qther studies, and there's various maps
t hroughout the EIS in physical, aquatic,
terrestrial -- probably not terrestrial for
St ephens Lake -- that show nonitoring | ocations

that had been nonitored as part of these studies.
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1 But these ones on page 41 are specifically to the

2 i n-stream sedi nent managenent pl an.

3 M5. WHELAN ENNS: Thank you

4 Was there a slide in your presentation
5 internms of -- or is this for the aquatics

6 panel -- nonitoring stations in both the Stephens

7 Lake and Keeyask Lake?

8 MR. ST. LAURENT: | think what M.

9 DeWt is trying to explain is that there's quite a
10 nunber of types, different types of nonitoring

11 stations. A w de range of stations have been

12 established for physical environnent studies, a

13 nunber of different water quality nonitoring

14 stations captured on the aquatic assessnment. So
15 there's quite a large nunber of them | don't

16 think we have a map that shows every single one of
17 them if that's what you' re | ooking for.

18 M5. WHELAN ENNS: Thank you.

19 In regards to the aquatics panel, we
20 may then ask questions. W have aquatics and

21 terrestrial together, and you, in fact,

22 anticipated the question in terns of being able to
23 ask questions about the whole suite of nonitoring
24 activities and nonitoring sites. Thank you.

25 At the early stage of the presentation
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on page 11, there's a list of certain technical

reports, and an indication that data has been
col l ected since 2001. In going through the Ii st
then of the various technical reports that inform
this EI'S, to use the expression fromlast week's
panel, in sone instances it appears the data is

al ready 10 years old. GCkay. |'mgoing to nmake
sonme general observations, not just specific
techni cal reports, in asking this question.

So has the data collection continued
in the areas the technical reports are informng,
and will the data collection continue through
construction to operation? Another way of saying
it, are we going to have significant data gaps
before we get to the operation phase in the areas
you' ve been studying technically?

MR DeWT: Well, as described at the
end of the presentation, there will be ongoi ng
nonitoring during the construction and operation
phase that wll be taking place for physical, and
in later panels you'll see for other topics as
wel | .

M5. VWHELAN ENNS: So that woul d
i ncl ude VECs and sub topics?

MR DeWT: You would have to di scuss
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1 wth the specific panels what their nonitoring is

2 for any VECs or their sub topics.

3 M5. WHELAN ENNS: Ckay, thank you

4 A general question, if | may, that

5 happened at about page 45, but it's noticeable in

6 t he | anguage that you were using that you were

7 using the present tense as in "are" for a variety
8 of things that you are describing that are

9 t heoretical or do not exist yet. So was there a
10 deci sion made to use the present tense, as if the
11 generation station is in place?

12 MR DeWT: Sorry?

13 THE CHAI RVAN: | don't understand why
14 that question is being asked.

15 M5. WHELAN ENNS: Well, fair enough,
16 M. Chair. |It's odd because this is a future

17 project and a potential project and we're

18 listening to --

19 THE CHAIRMAN: | think the information
20 that is presented on the slide as it's witten is
21 pretty clear. | don't understand what the tense
22 of the nodifying verb has to do with it.

23 M5. WHELAN ENNS: Thank you.

24 " mjust checking questions previously

25 asked.
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Did this teamfor this panel

participate in the cultural, and | hesitate to say
cul tural awareness, but the cultural sessions that
were described to us |ast week?

THE CHAI RMAN:  And what's the
rel evance of that?

M5. WHELAN ENNS: The under st andi ng
and application of the traditional know edge and
t he know edge transfer in the partnership.

THE CHAI RVAN:.  Ckay.

MR. ST. LAURENT: Not everybody on
this panel has attended the cul tural awareness
training that you are referring to.

M5. WHELAN ENNS: Thank you. The EI'S
in your presentation indicates that you do not
anticipate any effects on the quality of
groundwater. |Is there a plan or an intention in
terms of what you would do if there is an effect
on groundwat er ?

MR. DeWT: The primary risk to
groundwat er seemto be the potential for things
i ke accidental spills. As noted in the
presentation we nentioned, for exanple, if you
have a small fuel spill affecting an area, then

there are certainly spelled out requirenents for
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1 cl eaning those sorts of things up, which would

2 i nclude, for exanple, renediating any soils that
3 are affected, and which would be subject to

4 testing. You would test the ground to determ ne
5 that it's all been renoved and taken out of the

6 ar ea.

7 M5. WHELAN ENNS: Thank you. Perhaps
8 we could ask Dr. Ehnes if there's |less or greater
9 risk to groundwater on the islands in the

10 reservoir? Do the steps in terns of the |ake

11 becom ng a reservoir have a specific effect in

12 terms of the groundwater on the islands?

13 DR EHNES: Yeah. |In the slide here
14 that's shown, we have indicated the areas in which
15 there's the potential for -- there are terrestrial
16 areas potentially affected by groundwater. |'m
17 not quite clear on what you nean if there is

18 greater risk related to groundwater. There's

19 certainly groundwat er changes al ong the shoreline
20 and in islands. | wouldn't classify one as nore
21 ri sk than the other.

22 M5. VWHELAN ENNS: Thank you. The

23 guestion was because of the information on 54

24  about islands. Thank you for the answer.

25 MR ST. LAURENT: If | mght add,
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t hough, what that slide is showing is the aerial

extent that would be, we woul d expect groundwater
to be affected by the reservoir. The supporting
vol une has a nunber of other maps that shows the
magni t ude of the groundwater change, so how nuch
groundwat er woul d be predicted to increase,

i ncluding within those islands.

M5. WHELAN ENNS: Thank you

MR. ST. LAURENT: So there's a lot
nore information with respect to effects on
groundwat er within the supporting vol une.

DR. EHNES: And | would add that this
is not the area where terrestrial effects wll
occur. This is the area where there may be
ef fects based on where the groundwater actually
becones elevated. In many of these areas, it's
still going to be way too far below the surface to
affect soils or vegetation

M5. WHELAN ENNS: Thank you. Wth
respect to page 58, there was a coment nade in
the oral presentation that's not on the page, and
that is, it was a reference to under typica
weat her conditions. So are your predictions then,
in terns of dissolved oxygen, based on typica

weat her conditions, and/or did they take climte
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1 change into consideration?

2 MR. DeWT: W conducted, | nean, here
3 we're only showing a small anount of what we did.
4 In the EIS and the supporting volunes, you'll see
5 there's a lot nore different sinulations that were
6 done. And included in these are conditions where
7 we got el evated water tenperatures that m ght be

8 nore typical of what clinmte change m ght do, that
9 we're using tenperatures above what we'd consider
10 typical for this area.

11 M5. WHELAN ENNS: Thank you. Did you
12 al so then run those variances or increases in

13 t enper ature agai nst scenarios, for instance, in

14  20-year intervals for climte change?

15 MR DeWT: Sorry, | didn't catch the
16 | ast ?
17 M5. WHELAN ENNS: Did you run then

18 those variances in increased tenperature against,
19 or with your clinmate change scenarios, for

20 i nstance, in 20-year intervals, 2020, 2060, 20807?
21 MR. DeWT: The dissolved oxygen

22 studi es | ooked at nodeling periods considering

23 di fferent weather conditions, for exanple, typical
24 and what we called a critical week with | ow w nds,

25 hi gh tenperatures. And they al so considered
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scenarios with el evated water tenperatures that

m ght be potential representation of what future
climate change would be. And noving into the
future, the | ooking at oxygen demand and that,

t hat sonme of those decline over tine. But we have
characterized when the | argest effects would occur
inthe first few years.

M5. WHELAN ENNS: Thank you. On page
60, can we assune then in ternms of this short |ist
of future projects in your presentation, that al
of the other future projects in the region and
that were identified |last week are, in fact,

i ncluded in your analysis? New converter station,
variety of roads, future transm ssion, increased
size of town sites?

MR DeWT: Wll, the Bipole Ill and
transm ssion projects are on there, and the G|l am
redevel opnent .

DR. EHNES: There were other projects
that were considered, as listed in the
presentation | ast week. This slide is focusing on
t he key ones.

MR. REMPEL: W're really focusing on
those that mght interact or overlap wth the

effects of Keeyask in terns of the physical
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envi ronnent .

M5. WHELAN ENNS: Thank you. On page
62, nmoving into climte change, there was a
reference then in the oral, and it's in the | ast
bull et here on this page, okay, to the current
internationally accepted greenhouse gas em ssion
scenarios fromthe | PCC

So will Manitoba Hydro be review ng
and updating your results on clinmate change for
t he Keeyask Generation Station project based on
the IPCC fifth assessnent and results?

MR DeWT: |I'll ask Kristina to
address this.

M5. KCENIG W answered this in an
IR, | amjust looking it up.

THE CHAIRVMAN:  Is this a WIldlands | R?

M5. KCENIG No, it was Peguis First
Nat i ons.

Ckay, there's nultiple ones. So
different versions of it were asked through Peguis
First Nation 007, Peguis First Nation 0011, Peguis
First Nation 0051, Peguis First Nation 0048, and
Peguis First Nation 0074.

So we had a couple of IRs that kind of

dealt with that issue. |I'mjust going to pull up
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one so that we can read kind of what we're talking

about in them

W used the intergovernnental panel on
climate change fourth assessnment report, Coupled
Model | nterconparison Project Phase 3 data in the
preparation of the Keeyask EIS. That was the nost
current climte nodel data available. The new
| PCC assessnent report is going to be released in
stages throughout 2013 and 2014.

The first version of the report cane
out in draft formon Septenber 30th, so | ess than
a nonth ago. The second working group report is
coming out in March. The third one is com ng out
in April of 2014, and the final synthesis report
isn't comng out until COctober 2014.

So at the tinmes when each one of the
wor ki ng groups reports are released, we will be
review ng the docunents and the information
provi ded, and then we'll be incorporating them
into our ongoing climte change studies that we
are conducting inside Manitoba Hydro.

M5. VWHELAN ENNS: Thank you. In
arriving at your scenarios then for this project
and this region, did you arrive at or use

scenarios that are the conservative climte change
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1 effects scenarios, or did you conbine scenari os
2 then fromthe range of worst case scenario to
3 | east inpact?
4 M5. KOENIG So | tried to explain how

5 we went through the process here. W used the

6 I nt ergover nmental Panel on Cinmate Change em ssion
7 scenarios that were provided by the scientists.

8 They range fromlow to high carbon em ssions, so

9 the Bl, Al1B and A2 emi ssion scenarios. So these
10 were all the em ssion scenarios that were

11 avai |l abl e and we used themall in our studies.

12 M5. VWHELAN ENNS: And your results

13 then, are they a 50 percent nedian or nean, is

14 that where you arrived?

15 M5. KOENIG No, the results that are
16 shown in the tables are ensenbl e average. So as
17 you saw, we had 139 clinmate scenarios. Each one
18 of those dots shown here on the slide would

19 represent a climate scenario. And your confidence
20 actual ly i ncreases when you go inside the inner

21 ellipses. So you'll see that there's three bands
22 shown on these scatter plots. So the inner band
23 is a 50th percentile, followed by the 75th

24 percentile, followed by the 95th percentile. So

25 as the nodels start to collide together in the
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1 m ddl e of the scatter plots, that's where we have

2 the nbst confidence in the results. So it's the
3 average of the ensenbl es.
4 M5. VWHELAN ENNS: Thank you. On

5 precipitation and tenperature?

6 M5. KOENIG  And tenperature, yeah.
7 M5. WHELAN ENNS: Thank you. The
8 precipitation increase you identify, | think it's

9 on page 75 and referred to el sewhere, is it a

10 conbination of rain and snow? Does it have a

11 particular time of the year where the increase is
12 proj ected to happen?

13 M5. KOENIG  Precipitation would be
14 rainfall and snowfall, depending on the

15 tenperature. That's when you woul d have rai nfal
16 or snowfall.

17 MS. WHELAN ENNS: Yes. In your

18 anal ysi s, though, did you identify the greater
19 i kelihood of rain or snow, and did you identify
20 time of the year that the precipitation was nore
21 likely to happen? 1'm asking that question in
22 relation to basel oad, resource | oad, and energy
23 production. Did you |look at --

24 M5. KOENIG  We | ooked at everything

25 on a nonthly scale, annual scal e and seasonal
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1 scal e.

2 M5. VWHELAN ENNS: Thank you. | may
3 not be able to pronounce correctly the nanme of

4 this organization that Mnitoba Hydro works with

5 in ternms of climate change anal ysis, Quranos.
6 M5. KCENIG  Correct.
7 M5. WHELAN ENNS: Manitoba Hydro is an

8 affiliate?

9 M5. KCENIG That's correct, affiliate
10 menber .

11 M5. WHELAN ENNS: And the nenbership
12 is made up of ?

13 M5. KOENIG O her hydropower

14 utilities, federal organizations, provincial

15 organi zations, lots of universities across Canada,
16 and Environnent Canada is the major funder.

17 M5. WHELAN ENNS: Are you likely to be
18 working then through this consortiumand wth the
19 affiliates in terms of the IPCC fifth assessnent,
20 in the updating of your climte analysis as you

21  were describing?

22 M5. KOENIG So are you asking if

23 we're working with themon the I PCC report, or are
24 they providing us information?

25 M5. WHELAN ENNS: | asked you if
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1 Mani t oba Hydro is likely to be working with the

2 affiliates in this consortiumin terns of what you
3 described for the |IPCC?

4 M5. KCENIG Yes, it's ongoing. W

5 are constantly interacting with them

6 M5. WHELAN ENNS: So that would al so

7 apply then to what you were describing in terns of
8 the IPCC fifth assessnment?

9 M5. KCENFG W will be getting the

10 data, like working with them and review ng the

11 reports, correct, yes.

12 M5. WHELAN ENNS: Thank you. On slide
13 67, it is a challenge to understand when clinate
14 change, in the stages of analysis you have done on
15 a range of things to do with the physical

16 envi ronment, when climte change is taken into

17 consideration. So by that | nmean, is climte

18 change a late ingredient in your analysis or is it
19 there at the early stages of analysis in ternms of
20 different conmponents in the physical environnent?
21 This is a challenge in the EI'S al so.

22 MR. REMPEL: If | understand your

23 guestion correctly, you' re asking whether we

24 considered climte change sensitivity later in the

25 gane as opposed to earlier?
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1 M5. WHELAN ENNS: Um hum

2 MR. REMPEL: The approach we used was
3 to look at the effect of the environnent on the

4 project, and that was done early. And Marc

5 St. Laurent has tal ked about and will have tal ked
6 about that. Then we |ooked at the effect of

7 project on climte, which is the greenhouse gas

8 emssions scenario. And then having done our

9 initial assessnent on the effects of Keeyask on

10 the physical environnment, we then cross-checked

11 the sensitivity of those conclusions to clinate

12 change. So it was done later in the gane.

13 M5. WHELAN ENNS: Thank you. Passi ng
14 on questions that are related. Thank you,

15 M . Renpel .

16 We have information on tenperature and
17 on precipitation. Did you adjust, update or |earn
18 changes in your approach in ternms of climte

19 change effects fromthe analysis in the Bipole Il
20 El S?

21 M5. KOENI G  The approach woul d be the
22 sanme, no matter what the project.

23 M5. WHELAN ENNS: Thank you. Asking
24  then the sane question in terns of eight years

25 ago, nine years ago, and whether there's been any
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change in the approach by Manitoba Hydro in

assessing climate inpacts on a generation station,
and how it was done in the WiskwatimEIS to this
El S for Keeyask?

MR. REMPEL: | can respond to advise
you that when we did the Wiskwati m assessnent, we
di d not have access to the guidance fromthe CEA
that came out during the hearings actually. It's
called incorporating climte change consi derations
in environnmental assessnent, general guidance for
practitioners. It was prepared in Novenber '03 by
t he Federal /Provincial territorial commttee on
climate change and environnmental assessnment and
adopted by CEA. So we had this to informus in
terms of the Keeyask Generating Station, which we
did not have in conducting the Wiskwati m EI S.

M5. WHELAN ENNS: Thank you

M5. KOENNG And | would like to add
that since Wiskwati m EI' S, Mani toba Hydro has
formed the Hydro climatic study section group
which I aminvolved with. And our prinme nandate
is to understand the inpacts of climte change on
hydr opower, and particularly the water resources.
So we have noved quite | eaps and bounds since

Wiskwat i m
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1 M5. WHELAN ENNS: Thank you. In your

2 cunul ati ve assessnent steps, have you done any

3 analysis in terms of your production of greenhouse
4 gas em ssions fromfuture projects in the region?
5 M5. KOENIG  Could you pl ease repeat
6 t he question?

7 M5. WHELAN ENNS: In your cunul ative
8 assessnment work, did you include your projection
9 of greenhouse gas em ssions fromfuture projects
10 in the region? This would ideally include the

11  additional zones.

12 M5. KOENIG So are you referring to
13 the climate scenarios that were produced in the

14 section of the ElI S?

15 M5. WHELAN ENNS: No, it's -- well,
16 "' mgoing to ask the Chair about that. But this
17 is a cunul ative assessnent question, so is this

18 t he right panel?

19 THE CHAI RVAN:  Well, I'mnot sure that
20 it's even a legitimte question, quite frankly.
21 M5. WHELAN ENNS: We can pass then,

22 M. Chair.
23 THE CHAI RVAN:  Ckay.
24 M5. VWHELAN ENNS: Cetting close to

25 final questions, M. Chair.
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1 There is on page 69 a fair bit of

2 information in terns of your physical

3 environnmental nonitoring plan. And again, thank
4 you for the earlier information about all the

5 range of nonitoring sites. It's a simlar

6 gquestion then, and it's about the Wiskwati m

7 Generation Station. And that is, have you been
8 infornmed or made adjustnents or updates in terns
9 of the environnental nonitoring plan for Keeyask
10 based on the Wiskwati m experience, noting that
11 Wiskwat i m has only gone into operation?

12 MR DeWT: Marc and | have both

13 personal Iy been involved with the Wiskwati m

14 physi cal nonitoring, and others involved in the
15 t eam have experience nonitoring el sewhere even
16 beyond that. So | think it would be fair to say
17 that we draw on our experience fromthat to | ook
18 at the preparation of the plan for Keeyask.

19 M5. WHELAN ENNS: Are there any

20 specific |l essons or changes nade?

21 THE CHAIRMAN:  How is that rel evant?
22 M5. VWHELAN ENNS: The questions of
23 this sort have to do with the questions al so about
24 the noving fromthe operation to the construction

25 to the operation phase of this project, and how
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much tinme passes overall. And whether we're, in

the neantinme, whether our utility in the neantine
is in fact bringing forward fromthe time they
wite an EIS, into construction, into operation,

| essons | earned fromother recent projects. W
can pass, M. Chair.

THE CHAIRVMAN: | think it's obvious,

t hough. It should be an obvi ous response, so
pl ease nove on

M5. WHELAN ENNS: Ckay.

Is it your conclusion that there are
no em ssions produced fromdaily generation of
energy fromthis intended generation station?

MR. DeWT: You're referring to air
em ssi ons?

M5. WHELAN ENNS: G eenhouse gas.

THE CHAIRVAN: | think they have
al ready described that, haven't you, a nunber of
times?

MR. DeWT: Yeah. The operation phase
is included as noted in the pie chart on one of
the earlier slides.

M5. WHELAN ENNS: Ckay. |I'mgoing to
stop, M. Chair, and thank you very nuch.

THE CHAI RVAN:  Thank you.
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Peguis First Nation, Ms. Land?

M5. LAND: Thank you, Conm ssioners.
Thank you panel menbers for your evidence this
norning. |'mjust going to wal k you through a few
guestions. | don't have that many questions. The
first set of questions that I'mwanting to pursue
have to do with the issue of hydraulic inpacts.
And 1'mgoing to take you to a slide, but | was
noting that in the volunme on physical, the
physi cal environnent assessnent, at page 4-21, and
"Il take to you that. But panel nenbers, | don't
think you need to go through this. [I'Il read it
into the record.

So this was the explanation of the
Nel son River flows and the hydraulic inpacts
anticipated. So |I'mquoting from page 4-21 of the
physi cal environnent vol une.

"I'n the unregul ated state, the highest

| oner Nelson River flows typically

occurred in md sunmmer and reduced to

the lowest flows in md winter. Wth

LWR and CRD, the | ower Nelson River

flows are still typically highest in

md sumer, lower in |ate sumer, and

then rising in winter due to increased
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1 power demand, but the post project
2 flows during the winter and open water
3 periods are nuch cl oser together.
4 Hi storical water levels on Split Lake
5 wer e higher in sunmer than w nter,
6 whereas post CRD and LWR, the water
7 | evel s are an average of about .6
8 nmetres hi gher than sumer.™
9 So I"'mjust trying to nake sure that

10 understand this evidence correctly. So, in other
11 words, the water |evels historically were highest
12 in summer, but now they are also higher in wnter
13 than they were historically as a result of the

14 ongoing effects of LWR and CRD; is that correct,
15 on Split Lake specifically?

16 MR. MALENCHAK: So there's actually

17 two separate things within the passage that you

18 describe there. The first being that whether in
19 the regul ated or unregul ated state, when there's a
20 fl ood, those are the highest water levels, there's
21 a flood. And that typically will still always

22 occur in the early to md sumrer at this |ocation
23 in the river. But one of the purposes of the CRD
24 and Lake W nni peg Regul ation projects was to

25 suppl ement flowin the winter. So that's why
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1 under nore normal flow conditions, you could see

2 an elevated winter flow conpared to the summer.

3 M5. LAND: Ckay. And that change is
4 due to the water managenent regine as a result of
5 CRD and the construction of the early projects to
6 manage water |evels to ensure that those flow

7 rates are high enough to maxi m ze energy

8 production at peak demand tinmes. |Is that correct?
9 MR. MALENCHAK: Yeah. That was

10 touched on in the PD panel, but that's correct.
11 M5. LAND: Ckay. So this project then
12 is linked to, this particul ar generation project
13 then is linked to the water nanagenment deci sions
14 that are made upstream about when to store and

15 when to release water to neet that peak demand.
16 I's that correct?

17 MR. MALENCHAK: The Keeyask project
18 w !l be operated within Manitoba Hydro's

19 integrated system that's correct.

20 M5. LAND: And then in today's

21 evi dence, you testified, you provided

22 information -- I'mgoing to go to slide 32, and
23 this is the slide on the water reginme and

24  operation period. And in your evidence, you said

25 that the open water |evels upstream beyond Split
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1 Lake are not expected to be affected by the
2 project. |Is that correct?
3 MR. MALENCHAK: That's correct.
4 M5. LAND: Ckay. So then on that

5 basi s, you assessed hydraulic zone of influence of
6 41 kil ometres upstream fromthe project site, of

7 the damsite; is that correct?

8 MR. MALENCHAK: That is the open water
9 hydraul i c zone of influence.

10 M5. LAND: GCkay. Did you assess any
11 direct and indirect upstream hydraulic effects

12 beyond that 41 kilometre area upstrean?

13 MR REMPEL: 1'd like to clarify your
14 guestion. |Is your question related to, or is your
15 gquestion, will the addition of Keeyask affect

16 water |levels further upstream such as Lake

17 W nni peg and Cross Lake, et cetera?

18 M5. LAND: Yes, actually ny question
19 goes nore to whet her you assessed whether it

20 woul d.

21 MR REMPEL: We had | ooked at the

22 question of whether the addition of Keeyask woul d
23 af fect system operations and woul d have what we
24 call a systemeffect on upstream water bodies.

25 And in our review, we concluded that the
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1 dom nating factor in ternms of how Hydro operates

2 its systemis the amobunt of info comng into Lake
3 Wnnipeg. And that's by far the biggest factor.

4 O her factors are things |ike changes
5 in demand, cold, long winter, for exanple, and

6 al so changes in the supply of energy, which could
7 i nvol ve the addition of Keeyask, for exanple. W
8 also determned that those changes are very snal

9 in the context of the variation that occurs on

10 those | akes. Lake Wnni peg and those ot her bodies
11 of water are affected by the amount of inflow,

12  which can vary greatly.

13 In 2003, for exanple, there was -- the
14 flows were about 40 percent bel ow average, and in
15 2005, they were 70 percent or so higher than

16 average. And so those water bodies vary in quite
17 a large range. Cross Lake, | think the variation
18 is something like 10 feet fromthe |ow to high

19 For Split Lake it's 12 feet. So in the context of
20 those variations, we don't think that you could
21 find or detect changes brought about by the

22 addi ti on of Keeyask.

23 W al so did point out in various |IRs,
24 NCN TAC project round 1, NCN 001, and also in CEC

25 round 1 PFN 032. And we responded that water
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1 | evel s downstream of Lake W nni peg woul d foll ow

2 the sane general pattern as presently exists,

3 since the main factor is the anount of inflow

4 comng into the system And the differences in

5 the water levels in the water bodi es downstream of
6 Lake W nni peg associated wth the addition of

7 Keeyask are not expected to be discernible or

8 detectable in the context or those variations that
9 occur because of the response to inflow

10 M5. LAND: COkay. So I'mgoing to

11 track this through. So what you're saying is that
12 you did |l ook at what the water flows woul d be,

13 based on the historic information and the existing
14 regine, existing LWR reginme and CRD i nfl uences and
15 SO0 on. You considered that when you were | ooking
16 at what was going to happen at the project site.
17 And you are also saying that this, the project is
18 going to be linked to the flow regulation for the
19 pur pose of maxi m zi ng energy production at denmand
20 tinme.

21 So | guess ny question is, would you
22 be | ooking then at the hydraulic effects of those
23 deci si ons about water regulation at LWR on how
24 the project is operated, and what the upstream

25 effects of that are when deci sions are nmade about
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1 how to vary the water |evels and fl ows on Lake

2 W nni peg?

3 MR. REMPEL: | thought | addressed

4 that but I'lIl try again. Wth respect to Lake

5 W nni peg, the regul ation of Lake W nni peg takes

6 pl ace in the context of the overall system which
7 is primarily driven by the demand for power and

8 al so the supply of energy, which is fundanentally
9 related to the anount of inflow. So we exam ned
10 that. But in ternms of how Keeyask will be

11 operated, | think M. St. Laurent indicated it

12 wll be operated either on a peak or basel oad

13 operation within that one nmetre. And the

14 hydraulic effect of that operation is really

15 confined to the hydraulic zone of influence that
16 is shown on that slide.

17 M5. LAND: So then you woul d say,

18 t hough, that that is an ongoing, that there is an
19 ongoi ng effect of that nanagenent decision in

20 terns of the regulation of water on Lake W nni peg.
21 So you described it as the managenent of that

22 water to keep it within that one netre variance.
23 And so that is an existing situation, that is how
24 the water flowis managed now. So that's an

25 exi sting and ongoing inmpact. Wuld you agree with
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2 MR. ST. LAURENT: The one netre

3 operating range that George is referring to is the
4 operating range of the reservoir at Keeyask, which
5 is not in place yet, so he's describing how an

6 operating, once Keeyask is in place in the Gull

7 Rapids to Cark Lake area. The slide above shows
8 the extent, spatial extent of that reservoir, and
9 it raises water level in the vicinity of the

10 project up to about the outlet of Cark Lake. So
11 those variations are limted to that.

12 M5. LAND: That is ny error.

13 understand what you're saying. | guess ny root

14  question wasn't so much about the anount of the

15 vari ance being one netre, but just saying that the
16 exi sting water managenent systemthat controls

17 those flows is an existing and ongoing inpact as a
18 result of the construction of those past projects,
19 and that is tied and does affect how this project
20 will be operated?

21 MR. ST. LAURENT: Those effects that
22 George is referring to, you know, they have

23 occurred in the past as those projects were com ng
24 online, and they have occurred in the past and

25 they will certainly continue to occur into the
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1 future based on all the factors that George was

2 explaining. And that will happen with or w thout
3 t he construction of the Keeyask project.

4 MR. REMPEL: And there wll be no

5 changes to the Lake W nni peg Regulation or CRD in
6 terms of their licence conditions and their

7 operati on.

8 M5. LAND: So then if | take you to

9 sonme of the nonitoring evidence that you gave in
10 terms of the scope of the nonitoring to test that
11 assunption, that there wouldn't be any inpact, you
12 mentioned in the nonitoring evidence, | think it
13 was slide 69, you | ooked at the purposes of the
14 monitoring. And this was the nonitoring for

15 surface water and ice specifically that | was

16 interested in. And so | was wondering then, what
17 i s the geographic scope of that nonitoring that
18 you will be doing, and whether that extends

19 upstream beyond the 41 kilonetre area into Split
20 Lake, beyond Split Lake upstrean?
21 MR DeWT: The extent of the surface
22 wat er and ice nonitoring programdescribed in the
23 physi cal environnent nmonitoring plan is fromd ark
24 Lake downstreamto Stephens Lake, and their

25 existing site nonitoring levels on Split and
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1 St ephens that can provide information to the

2 program as wel | .

3 M5. LAND: WII there be any

4 nmonitoring sites for surface water and ice inpacts
5 upstreamin the LWR area?

6 MR DeWT: Well, there is existing

7 nonitoring at stations upstream They have their
8 own nonitoring sites for water |evels.

9 M5. LAND: And are they specifically,
10 are you specifically nonitoring to see whet her

11 there are any direct or indirect inpacts once this
12 project conmes on line in terns of variances that
13 occur on those nonitoring sites in the LWR area?
14 MR. REMPEL: The present system the
15 nonitoring on Lake Wnnipeg will continue. And as
16 we say, we don't think that that monitoring wll
17 show any detectable differences when Keeyask is

18 added to the system But the nonitoring wll be
19 in place and conti nue.

20 M5. LAND: And does the plan

21 specifically anticipate for nonitoring, does it

22 specifically anticipate | ooking at whether there
23 is any anplified effects on water flows in |levels
24 and flooding in the LMWR area as a result of the

25 addition of an additional generation into the
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1 syst enf
2 MR. REMPEL: Well, certainly the
3 results of the nmonitoring will be avail able and

4 wll be examned. But, as | say, we don't think
5 that there is going to be any detectable effect,
6 but certainly that information is available and is
7 revi ewed on an ongoi ng basi s.

8 M5. LAND: |'mgoing to nove on then
9 to just ask you one other set of questions that
10 has to do with, it just picks up on a question

11 that was being asked to you by Wldlands. It has
12 to do with sone of the information about mapping
13 data.

14 So Ms. Whelan Enns referred to slide
15 12 when she was aski ng you about the industry

16 standard conputer nodels that were referred to.
17 And she was asking you about whet her those

18 i ncl uded nodeling for mappi ng, and she was aski ng
19 about AdS. And you refer to the specialists who
20 devel op and enploy data to produce these conputer
21 based nodels. And ny question for you is, would
22 that data that your specialists are devel opi ng

23 i ncl ude high resolution topography data in order
24 to build the GS maps that you are using to scope

25 t he changes to shorelines, to show the scope of
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changes to shorelines in inundated areas?

MR. ST. LAURENT: So the physical
environnment volune in the EI'S does lay out all the
different data sets that were used to carry out
the nunerical nodel studies. And first devel oped
was a high resolution digital elevation nodel, and
that is actually the basis of a ot of the
physi cal nodeling that was undertaken for Keeyask,
it really starts with that data set. And it is
shown in the supporting volume, we don't have it
in the presentation, but there's a clear map
showi ng that particular data set.

M5. LAND: Did you allow participants
to access the high resolution topography data in
shape files that you had devel oped?

MR, ST. LAURENT: No, that particular
data set wasn't posted.

M5. LAND: VWhen ny client, Peguis
First Nation, specifically asked for the high
resol uti on topography data, was it shared?

MR ST. LAURENT: As | said, that data
set was not provided to any of the intervenors.

MS5. LAND: Thank you. Those are al
ny questi ons.

THE CHAI RVAN:  Thank you, M. Land.
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| don't believe there's anybody here

fromthe Manitoba Metis Federation. Consuners
Associ ation?

MR, WLLIAMS: Menbers of the panel
our questions are linked to the aquatic and
terrestrial evidence, so rather than split our
guestions, we'll just pose themat the appropriate
time. Thank you.

THE CHAI RVMAN:  Thank you, M. WIIliam

Fox Lake Citizens?

M5. PAWLOABKA: |s it possible that
have sonebody conme up with ne?

THE CHAI RMAN. O course.

M5. PAW.OABKA: Good afternoon. |
have Dr. Stephane McLachlan who is here with ne
and he will conduct sone of the questioning al ong
with me, nore of the technical stuff than perhaps
| may have. | will go first and then I will allow
Dr. McLachlan to ask his questions.

So the first question | have, would
the bottom of the river be inpacted, so the river
bed?

MR DeWT: | believe we have al so
mentioned in the presentation as well is there

will be sedinmentation taking place within the
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1 reservoir.

2 M5. PAWLOABKA: Wuld the river get
3 deeper? Wuld there be any specific incisions in

4 the river?

5 MR, ST. LAURENT: |If you go back to
6 the water surface profile -- perhaps sonebody can
7 bring that up -- it does show how the water |evels

8 wll change once the project is constructed. The
9 water level at Gull Rapids will certainly beconme a
10 | ot deeper than it is right now The rapids

11 essentially will be inundated. And at the

12 power house and the spillway, you' re asking if

13 there's any excavations perhaps? Certainly there
14 i s excavations upstream of the powerhouse and the
15 spillway to devel op channels to allow the water to
16 better flow through those two structures. So the
17 bott om graph here shows how the water |evels wll
18 get deeper as you nove further upstreamto the

19 outlet of Cark Lake, and then beyond that point
20 the water level won't change.

21 M5. PAWLOABKA: Ckay. Thank you. So
22 | wll try to go in order of your presentation.

23 So on page 11, the pictures of the individuals,

24 are they pictures of First Nation nenbers?

25 THE CHAI RMAN:  That's not rel evant.
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1 M5. PAWLOABKA: Ckay. Is it relevant

2 to ask if there are el ders?

3 THE CHAI RMAN:  That's not rel evant.
4 M5. PAW.OABKA:  Ckay.
5 So on page 12, how far in kilonmetres

6 does the integrated erosion of the shoreline that
7 you nentioned go up the river, upstream of the

8 river?

9 MR. DeWT: One nonent, | have got to
10 find the slide.

11 THE CHAIRMAN: | think that was

12 answer ed.

13 MR DeWT: This slide here shows the
14 flooded area and there will be sone anount of

15 erosion that occurs within the hydraulic zone of

16 i nfluence. The bulk of it really occurs wthin
17 the Gull lake area, and less in the riverine areas
18 upstream So actually here -- sorry, this doesn't

19 show the entire area, but maps in the EI'S do.

20 Most of it occurs around Cull |ake. Further

21 upstreamthe river channels, the water |eve

22 increases are less and the erosion isn't quite as
23 large. And certainly above Birthday Rapids, it's
24 limted, as noted in the presentation.

25 M5. PAWLOABKA: So up to and above
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1 Bi rt hday Rapi ds, correct?

2 MR. DeWT: Likely up to about

3 Bi rt hday Rapids, npost of it.

4 M5. PAW.OASKA: Thank you. And on

5 page 12, what is the difference between

6 interaction and col |l aboration that you di scussed,
7 because you have col | aborations with the others,
8 and interactions with First Nations?

9 THE CHAI RVAN:  Are you sure you have
10 the right page?

11 MR. DeWT: That woul d be page 13.

12 M5. PAW.OANBKA: Sorry, page 13,

13 apol ogi ze.

14 THE CHAIRMAN: Isn't that a matter of
15 senantics?

16 M5. PAW.OWSKA: That's one of the

17 things we'd |Iike to have.

18 MR DeWT: No, |I think -- yeah,

19 it's -- we all worked together with, certainly
20 anong the team we worked quite closely because we
21 were working with each other's information, but
22 certainly also working with the Partner First

23 Nati on people to discuss results, and if they

24 needed any information fromus or whatever.

25 M5. PAWLOABKA: Ckay. Thank you. And
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1 on page, well, both pages 71 and 23, is the

2 gr eenhouse gas em ssions of the reservoir included

3 as part of the chart?

4 MR ST. LAURENT: Yes.
5 M5. PAWLOABKA: Ckay. Thank you
6 MR. DeWT: And it shows right on

7 there it includes the reservoir.

8 M5. PAW.OASKA: Ckay, thank you. And
9 on page 24, you junped to greenhouse gas em ssions
10 over its life. So what lifetine are we talking

11 about? Is it the lifetime of the project or the
12 lifetime of the construction of the project or --
13 MR DeWT: |It's over the life of the
14 project. So as the previous chart showed, it had
15 em ssions during construction, operation and

16 decomm ssioning. So that would be from

17 construction through to the end of life.

18 M5. PAWLOABKA:  Through to

19 decomi ssi oni ng.
20 MR ST. LAURENT: And for this
21  assessnent, that |ife was assuned to be a hundred
22 years, for Keeyask
23 M5. PAWLOABKA: Thank you. So on page
24 27, you do nention that there was no noise and

25 continuous noise em ssions. D d you also take
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1 into account the noise generated by the AC

2 currents fromthe power |ines?

3 MR. REMPEL: There is audible noise

4 associated with transm ssion |lines, and there are
5 regul ati ons that govern the extent of which that
6 noi se can be at the edge of the right-of-way. So
7 we did not consider it in ternms of a noise

8 emssion for this purpose.

9 MR DeWT: And |I'd also point out

10 that the power lines fromthis station are part of
11 t he Keeyask transm ssion project and not part of
12 t he Keeyask generation project.

13 M5. PAWLOABKA: Ckay. Thank you. The
14 next question | had woul d be about noise as well.
15 Wul d blasting be felt in GIllanf

16 MR. REMPEL: No, we would not expect
17 that Gllamresidents woul d be able to detect

18 bl asti ng.

19 M5. PAWLOABKA: Thank you. So would
20 it be correct for ne to say that Birthday Rapids
21  would not disappear as per the inmage that you

22 showed on page 32 and 33?

23 MR. MALENCHAK: So based on the open
24  water hydraulic zone influence, you can see that

25 it goes past Birthday Rapids. So there will be
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1 sonme water |level effects at Birthday Rapids, and

2 they will not exist exactly as they do today, but
3 they will be very swift noving water with a little
4 bit | ess head drop than exists now. And this is

5 discussed in a fair bit nore detail in the

6 physi cal environnment supporting vol une.

7 M5. PAW.OABKA: Ckay, thank you. So

8 wll the loss of all the rapids fromd ark Lake to
9 @ul | Lake be so significant that no other projects
10 can be built on that stretch of the river?

11 MR. ST. LAURENT: So | think you'd

12 have to go back to the project description

13 presentation where we illustrated the different

14 concepts for developing this reach of river. And
15 one of those concepts was the devel opment of two
16 generation stations, a smaller station at Gull

17 Rapi ds and anot her one at Birthday Rapids. And

18 the preferred concept was the devel opnent of a

19 single site at Keeyask.

20 The way that Keeyask is being

21 constructed it wouldn't, it would not prevent

22 anot her station from being devel oped there if

23 found to be required. However, there's not a | ot
24 of head left. And it would be a question of the

25 econonmi cs of the project, and given that there's
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really not a lot of head left at that site. So,

technically, a site could still be devel oped. But
there's a | ot of decisions that have to be nade to
answer that question about whether or not
sonething |i ke that would actually proceed.

M5. PAW.OABKA: Ckay, thank you. So
on page 37, you do have a picture of the shore and
t he shape of the shore. And the question | have,
is the future profile of the eroding zone, what
future are we looking at? Wat is the approxi mte
date that would be? Wthin five, 10, 50 years?

DR. EHNES: That woul d depend on the
| ocation within the reservoir. The upstream
reaches are largely bedrock controlled. And in
those areas, there would be little change in the
&l |l |ake area, which is where nost of the
fl ooding occurs. It would be initially nostly
peat shorelines, flatter areas with different

ki nds of peat |ands breaking down over tinme. And

inthis -- not in this slide but in the next
slide, there is -- could we turn to the next
slide -- there is an illustration of how the peat

| and di sintegration process eventually gets to
mneral soil. And in the Qull |ake area, there

are sone | arge back-bay areas which are fairly
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1 flat and gently sloped areas. So in those areas,

2 there will typically be | ow banks. And then when
3 we get downstream there are sonme hi gh banks,

4 five, six, seven netres high. And then that area
5 in the current environnent, there are ice jans in
6 nost years which creates water backup effects and
7 has consequences for the m neral banks and those
8 areas. And those ice jans are not expected to

9 occur once the project is built. So those banks
10 wll remain pretty much as we find them today.

11 And |'mjust going to confirmthat

12 with ny colleague. Yes, that's confirnmed, thank
13 you.

14 M5. PAW.OASKA: Thank you. In your

15 guestion of the sedinment deposit for the |less than
16 five mlligranms per litre, did you also include
17 alien erosion?

18 MR. ST. LAURENT: Can you expl ai n what
19 alien erosion is?

20 M5. PAWLONBKA:  Alien, it's when the
21 wind blown erosion, when the water |evels decrease
22 and you have the dry exposed area of the mnerals
23 that would blowin the water?

24 MR DeWT: Well, if you're referring

25 to the erosion during the construction phase?
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MS. PAWLOANBKA: And after

construction?

MR DeWT: No, | wouldn't anticipate
that there would be |arge areas that woul d be
dried out that would be subject to that type of
erosion, or that it would contribute substantially
to any sedi nment.

DR. EHNES: In addition to that, many
of these banks or shorelines are peat covered
whi ch woul d be protecting the mneral soil.

M5. PAWLOABKA: Ckay. Thank you. And
t he next question | had is about the nmanagenent
plans. And | hope that this could be part of this
panel but if not, we could ask this at another
panel , about the Sedi ment Managenent Pl an for the
reservoir. Was that a Two-track approach as well?

MR. DeWT: So the Sedi nment Managenent
Plan for instreamconstruction was shared with

M5. PAW.OWSKA: Partner First Nations
at wor ki ng group neetings and di scussed what those
pl ans would entail. And certainly they also had
revi ewed that docunent and provided input to us on
t hat .

M5. PAW.OABKA: So how are the

concerns of the First Nations in regards to the
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physi cal environnent and the physical effects in

terns of sedinentation addressed?

THE CHAIRVMAN: | amjust not sure that
we coul d even expect themto have an answer to
that question. W're asking themto assune sone
concerns expressed by First Nations that they may
not be aware of but they have said that they work
with their partners in setting this up. So
per haps you could help nme?

M5. PAW.OASKA: | suppose we are
wondering if this was a Two-track approach and
there was a col | aboration, we would |ike to know
how concerns of the First Nations, that nmay have
per haps been contradictory to the scientific
vi ews, been addressed.

THE CHAI RVAN:.  Ckay.

MR. REMPEL: W had a question on that
ATK and the physical environnment in CEC round 1.
It's CAC 0101. And we responded to the matter in
whi ch ATK observations were di scovered and how we
responded to that in a series of steps in terns of
interaction with the First Nations.

M5. PAWLOABKA: Ckay, thank you. Next
question | had is on sedinents and nobile peat.

On page 44, you nentioned that sedi nments and
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1 nobil e peat will be discharged downstreamif the

2 spillway is open. Does that mean that there wll
3 be additional sedinents and peat in Stephens Lake
4 as well?

5 MR DeWT: Overall, there is, as

6 noted on the slide, there is reduced sedi nent |oad
7 di scharge downstream There is a potential for

8 sone floating peat in the first year to

9 potentially nove downstream But there will be

10 al so the wat erways managenent plan in place to

11 manage this floating material. And a debris boom
12 or safety boomw || be installed upstream of the
13 spi |l lway during operation that would retain debris
14 that cones down towards the spillway.

15 MR, ST. LAURENT: And just to clarify,
16 the boomthat WI is referring to that was

17 described in the project description presentation
18 as a safety boom And that is the primary purpose
19 of that boomright upstream of the spillway. But
20 it will also be designed and will function as a

21 debris boomand it does span right across the

22 i ntake of that spillway. So should there be

23 | arger peat islands or peat mats, it is a

24 structure or a boomthat would inpede the novenent

25 of those larger islands through the spillway.
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1 MR DeWT: And the other thing, |

2 mean there's only so much we can nention in the

3 presentation, is that the spillway, the operation,

4 it's estimated that it would operate in the area

5 of about 12 percent of the time, 10 to 12 percent

6 of the time. So essentially one year out of 10,

7 slightly nore frequent. So there would be a | ot

8 of time where it is not actually in operation.

9 M5. PAW.OABKA: Ckay, thank you. And
10 I"mnot sure if this is a question for this panel
11 or for the managenent plans. But for how | ong
12 wll debris be collected fromthe river after
13 construction?

14 MR, ST. LAURENT: The Waterways

15 Managenment Programwi ||l be in place through the

16 entire length of the operation phase of the

17 project. The amount of debris that is expected to

18 enter the waterway is expected to be less and | ess

19 through tine, but will continue to have a program
20 in place where boat patrols will be nonitoring the
21 ar ea.

22 M5. PAWLOABKA: Thank you. On page

23 50, you nentioned safe use and enjoynent of the
24  waterway. Does this include w nter usage?

25 MR, ST. LAURENT: That's correct.
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1 M5. PAWLOABKA: Ckay. Thank you. And

2 on page 34, you do nention a stable ice cover

3 that is actually nore stable ice cover. |Is this
4 at high or low reservoir |evels?

5 MR. MALENCHAK: That woul d be under

6 all operating reservoir |evels.

7 M5. PAW.OABKA: Ckay, thank you. Am
8 correct to suggest that when ice cover is forned
9 and water |evels go down, there would be an enpty
10 space underneath the ice between the water and the
11 ice or aml incorrect?

12 MR. MALENCHAK: There woul d be no

13 space between the ice and the water |evel even

14 when it drops toward the m ni num operating | evel.
15 The ice cover will flex due to its weight and

16 continue to float on the reservoir surface.

17 M5. PAWLOMBKA: So is it safe to use a
18 skidoo in the winter on the ice?

19 MR. DeWT: The Waterways Managenent
20 Program i ncl udes, |ooking at the table on slide
21 50, it includes the marking of safe travel routes
22 for navigation and ice trails. So there will be
23 ice trails marked out on the reservoir for that

24 pur pose.

25 M5. PAW.OABKA: Ckay, thank you. And
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1 anot her question | have woul d be, woul d adj oi ni ng

2 rivers to the reservoir swell because of the water
3 volume in the reservoir?

4 MR. MALENCHAK: So in the physica

5 envi ronnment supporting vol une, the water regine

6 section, we discussed the back water effect on

7 sonme of the small creeks entering Gull Lake and

8 other areas within the hydraulic zone of

9 i nfluence. The water level at the inlet of those
10 creeks into the reservoir would rise along with

11 the reservoir surface. But the back water extent
12 would be limted to a few hundred netres upstream
13 t hose creeks.

14 MR. ST. LAURENT: The figure that is
15 shown on the slide right here, it shows the extent
16 of the flooded area which is mainly around Gull

17 Lake. So it's not entirely clear on this slide

18 here but those creeks that would flow into Gull

19 Lake, larger portions of the creek nouths would be
20 i nundated and | arger sections would be affected by
21 the reservoir. And as you nove further upstream
22 there are still nore creeks flowng into the

23 Nel son River. And you can see that the anmount of
24  flooded area is less and | ess. Those creeks would

25 have | ess back water or |less fl ooded area, |ess
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1 i npact fromthe reservoir

2 MR DeWT: And | just point out that
3 the creeks are discussed in this physical volune,
4 page 485.

5 M5. PAWLOABKA: Thank you. The fina
6 guestion | have is have you taken into account

7 glacial isostatic adjustnments for this project?

8 MR. ST. LAURENT: The answer is yes,
9 we have certainly considered the effect of

10 isostatic rebound with the project. And based on
11 nmeasurenents, the current rate of rebound is

12 between 2.5 and 5 mllineters per year. And based
13 on the size of the project and really the weight
14 of the project, we don't expect that the project
15 won't -- it's not expected to affect isostatic

16 rebound. And actually the isostatic rebound

17 itself is not expected to affect the project.

18 M5. PAWLOABKA: Did you also take into
19 account Linestone, Kettle, Long Spruce and

20 potential ly Conawapa when you | ooked at the data?
21 MR ST. LAURENT: We considered the
22 area where Keeyask is |ocated and where the new
23 reservoir would be | ocated.

24 M5. PAWLOABKA: |s that a no then?

25 MR. ST. LAURENT: There is no reason




Volume 5 Keeyask Hearing October 28 2013

Page 1090
1 to consider the other generating stations further

2 downstream It's a very very slow process and the
3 density of the earth's crust won't result in any

4 sort of effect froma project this small. Again

5 this is also described in detail in the physical

6 environnment supporting vol une.

7 M5. PAW.OABKA: Ckay, thank you. |

8 wll hand over the mic to ny coll eague here.

9 THE CHAI RVAN:  Coul d you pl ease

10 i ntroduce yourself for the record?

11 MR. McLACHLAN:  Yep. |I'mDr. Stephane
12 McLachlan. | work in the Departnent of

13 Envi ronnent and CGeography at the University of
14 Manitoba. And I'Il be partaking in the hearings

15 for the next few weeks.

16 THE CHAI RVAN: Go ahead.

17 MR. McLACHLAN:  So thank you, panel

18 menbers, for all your presentations. | appreciate
19 that 1'"'mnewto this. | hope | don't make too

20 many m stakes. And | also appreciate it's getting
21 late in the afternoon.

22 | guess what |'ll do is what everyone
23 el se is doing and just go through in order. Agnes
24 has asked a nunber of ny questions so |'|

25 obvi ously avoi d those.
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1 But if we go to slide 9. So here you

2 tal k about your different sources of data. And I
3 just wanted to confirmwhat the proxy area is that
4 you nmake nost use of in terns of the physical

5 studies?

6 DR. EHNES: Stephens Lake, which is

7 the Kettle reservoir, is the proxy area that was
8 used the nost in the physical environment studies.
9 MR. McLACHLAN. Right. And I've heard
10 mention of others |ike Wapusk and the Lower

11 Churchill Diversion. And so are there others that
12 you make use of in ternms of anticipating physical
13 changes?

14 DR EHNES: Yes. And sonme of those
15 i ncl uded the Long Spruce reservoir, which is the
16 next one downstream from Kettle. W also | ooked
17 at the Kel sey reservoir which is the next one

18 upstream of the proposed Keeyask project. W

19 | ooked at the reservoir created by the Noti gi

20 control structure which is on the Burntwood River
21  just south of South Indian Lake. And we al so

22 | ooked at Wiskwati m Lake whi ch doesn't have a

23 control structure but it was highly affected by
24 diverting the flows fromthe Churchill River into

25 t he Burntwood Ri ver.
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1 MR. McLACHLAN: Ckay, great. Thank

2 you. And then you talk about |ocal know edge and
3 ATK.  How do you distinguish those things?

4 MR. REMPEL: In terns of the

5 i nformation we received, and again it's responded
6 toin that CAC 0042, we didn't attenpt to make any
7 direct distinction. Wat information we got from
8 | ocal people or from ATK was consi dered in our

9 assessnment, but we didn't try to partition them
10 MR. McLACHLAN: Right. | guess what
11 I"mwondering is did you also interview |l ong-term
12 enpl oyees of Hydro, or scientists retired or still
13 functioning or otherw se, as sources of |ocal

14 know edge that m ght have been incorporated into
15 your predictions?

16 MR DeWT: In terns of past data, we
17 | ooked certainly at past reports and such. And
18 there is other people involved in the projects who
19 have been with Hydro for a tine who are famliar
20 with sone of the past works that have gone on.

21 MR. McLACHLAN:  But no fornal

22 docunentation of their own experiences in the

23 past ?

24 DR. EHNES: | m ght give one exanple

25 while ny colleagues are conferring. In ternms of
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1 peat resurfacing in Stephens Lake, | had sone

2 communi cations, informal comunications with a

3 Hydro enpl oyee as to what his, you know,

4  observations were in ternms of how nuch was

5 actually floating up and com ng up agai nst the

6 dam That woul d be an exanpl e.

7 MR DeWT: | wouldn't say there was a
8 formal, necessarily formal process. There are

9 certainly interactions with many of our coll eagues
10 who had been in Hydro, some of themfor a great

11 many years, in our own departnments and ot her

12 departnents involved in the project.

13 MR. McLACHLAN:. Perfect, thank you.

14  guess on page 12, obviously you have nade

15 extensi ve use of conputer-based nodel s and sone
16 severe mapping. | guess what |'m wondering, and |
17 apologize if this is in the supplenentary

18 information, but what I'm m ssing fromthese

19 nodel s is any real sense of standard areas of

20 variance or variability. Dd you run multiple

21 nodel s, kind of looking for inpacts? And if you
22 had nodeling exercises that gave you different

23 results which you had anticipated? As you're

24 managi ng your different paraneters, did you

25 i ncorporate those formally into your outcones?
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1 MR DeWT: |If you read the supporting
2 volune, you'll see in many instances where it
3 tal ks about sensitivity analyses. | nyself being
4 i nvolved in one study on tenperature and dissol ved

5 oxygen, we ran many di fferent scenarios of input
6 conditions to push the system and see what

7 happens.

8 MR. McLACHLAN:  And if you had

9 di ffering outcomes, how did you deci de which

10 outcone to present, say today?

11 MR. REMPEL: Wile ny colleague is
12 conferring, |I'd just like to correct the IR that |
13 referred to. | referred to 0042, it's actually

14  CEC Round 1 CAC 0101.

15 MR. McLACHLAN:  Ckay.

16 DR. EHNES: In general, the EI S tal ks
17 about what is expected to happen when we | ook at
18 or nodel or predict what is expected to happen.
19 It's not one single point. There's usually a

20 range that is identified through sensitivity

21 anal ysis or other approaches such as qualitative
22 information available fromothers. So in terns of
23 that range of nost likely what is used in the EI' S
24 is a precautionary approach. So whatever the

25 range is, we took the larger effects fromthat
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range. So in nost cases, you are going to hear in

sone of the forthcom ng presentations we talk
about, these are expected to be overestinates of
what the effects will be.

MR DeWT: | think one good exanple
wi |l be, for exanple, on the m neral erosion side.
It was run, for exanple, assum ng hundred percent
basel oaded operati on which woul dn't happen. So
out into the future, keeping it at full supply al
the time. And it also used a scenario where it's
runni ng at peaki ng nodes, so where the water |evel
can vary on a day-to-day, week-to-week basis and
assunmed it operated like that 100 per cent of the
time, one produces a higher estimate of erosion,
one produces a |low estinmate of erosion. And the
actual operation will be sonewhere between those
t wo.

And as noted in the Water Regine and
| ce section, the plan would be anticipated to
operate roughly 88 percent of the tine in a
peaki ng node potentially, and the other 12 percent
of the time in a basel oaded node. So we feel we
captured the range of potential effects and the
actual operation is within that range.

MR. McLACHLAN:  And so, for exanple,
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if you' re |ooking at dissolved oxygen or

sedi nentation or changes in water flow, then we

could just assune that if you depict data, that

you had chosen and refl ected the maxi num i npacts
that you found?

MR ST. LAURENT: Maybe while ny
col | eagues are conferring, I'll just maybe clarify
what M. De Wt was explaining with respect to how
often the project could operate in a peaking or
basel oad.

As expl ai ned, the assessnent assuned
either 100 percent of the time basel oad or peaking
what ever possi bl e, which based on historical flow
conditions would be about up to 88 percent of the
time. How it will operate is |likely to be
sonmewhere in between. W don't have -- we don't
have an estimate of the duration of the peaking or
t he duration of baseload. But based on flow
conditions, it could be basel oaded up to 100 per
cent of the tinme or peaking up to 88 percent of
the tine. So that's just to clarify.

MR DeWT: | think com ng back to
your question, we report in nmany instances a range
of effects for the different assessnents.

MR. McLACHLAN: Right. But in the
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1 absence of your reporting range, then | can assune

2 then you were | ooking for the maxi numinpact in

3 terms of your assunptions around the nodeling.

4 DR. EHNES: They asked ne to explain
5 this very sinply. | think I have a reputation for
6 sonething. I|'msorry.

7 So we don't want to give the

8 m si npressi on or msunderstanding that the effects
9 prediction that you're seeing in the EIS are a

10 absol ute worst case scenario or even a reasonabl e
11 wor st case scenari o.

12 | still have this cold, so

13 apol ogi ze.

14 The EIS is predicting the expected

15 effects of the project. In general, when we're
16 runni ng nodels, we're using 50th or nedi an val ues
17 in order to run those nodels.

18 And based on input variability, you
19 were tal king about confidence intervals say even
20 around a nedian, we would be | ooking at, for

21 exanpl e, you know, every nodeling approach and

22 every nodel is different. But when we are

23 choosing a nmedian within that range, we woul d be
24 choosi ng sonet hing that woul d produce | arger

25 project effects rather than smaller project
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1 effects or even the mddle of that range.

2 And | have tenmporarily lost ny train

3 of thought.

4 Oh, yes. We | ooked at various

5 scenarios. WI tal ked about basel oaded and

6 peaki ng which is kind of the range in terns of

7 reservoir operation. Reservoir operation is a key
8 input or a driver for the rest of the physical

9 environnent effects around the Nelson River. So
10 we |l ooked at two possible or reasonabl e scenari os
11 in ternms of reservoir operation. But then when we
12 did the sensitivity analysis for the nodels, then
13 we drove nodel input paraneters say from nedi an

14 | evel s or 50th percentile levels to 95th

15 percentile levels or 99 percentile levels to see
16 how nmuch your predictions change, you know, how

17 much larger the effects get. And in that process,
18 it also hel ps you devel op an under st andi ng of

19 which of those drivers and pat hways are nost

20 i nportant for producing the changes that are seen.
21 THE CHAI RMAN:  Dr. MLachlan, |I'm not
22 cutting you off, but I'mlooking to an afternoon
23 break. Do you have nore questions?

24 MR. McLACHLAN:  Sone, but 1'd be happy

25 to take a break.
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1 THE CHAI RVMAN:  Ckay. We'll break for

2 15 m nutes and then return.

3 (Proceedings recessed at 3:04 p.m and
4 reconvened at 3:18 p.m)

5 THE CHAI RVAN: W will reconvene. W
6 still have a few questions left with this

7 partici pant, and then another participant to

8 follow, so we will not be starting with the

9 aquatic environnmental presentation this afternoon.
10 We will start with that presumably first thing

11 tomorrow norning, if we conplete the cross this
12 afternoon. If we don't conplete the cross exam
13 this afternoon, | may boot a few people out. But
14 carry on, please, carry on Dr. MlLachl an.

15 MR. McLACHLAN:.  Thank you.

16 | guess | have another rel ated

17 guestion, and we could probably find it nobst

18 easily by going to page 10. And it is also around
19 met hodol ogy here in ternms of working with G S and
20 reconciling different types of data, data

21 collected in different ways, fromdifferent years,
22 fromdifferent projects.

23 Did you indicate explicitly anywhere
24 inthe EISin terns of what that process was in

25 terms of the differences anbng the data sources
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1 and how you reconcil ed those differences?

2 MR De WT: Well, | would say in the
3 ElIS and likely nore detail in the different

4 technical nenoranda, in the different areas, the
5 studies list the informati on sources they used,

6 and generally how they've integrated that data

7 into their study, into the different study areas.
8 MR EHNES: | will just add to that,
9 if I may, specifically for physiography and

10 shoreline erosion, nost of those historical

11 sources of information were of limted use because
12 of the coarse scale of the data. And that was the
13 mai n reason for the project effects assessnent,

14 why we used recent stereo air photos and photo

15 interpreted at a one to 15,000 scale the

16 conditions at Keeyask, and historical photos were
17 al so used for mneral bank erosion to | ook at how
18 far those banks had receded over a |ong period of
19 time in order to cal culate an average annual

20 erosion rate.

21 MR. McLACHLAN:  So when we | ook at

22 these different historical data sets up here, can
23 you tell me which ones were of greatest use, or
24  were none of them of particular use because of

25 those limtations?
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1 MR. EHNES: | would say that very

2 considerably by the topic, these studies for the
3 nost part were focusing on the Nel son River

4 There were a |lot of aquatic studies, so you wll
5 hear much nore about that in the presentation

6 tonorrow.

7 MR. McLACHLAN:  And in terns of the

8 physi cal data?

9 MR. De WT: Wich physical data?
10 MR. McLACHLAN: Again, let's take a
11 | ook at those associated with sedinmentation say,

12 or in past projects, or water flows, or were any
13 of the data that you reported on today?

14 MR. MALENCHAK: In regards to the

15 water regine, the water level and flow data that's
16 col l ected by Manitoba Hydro and then others as

17 publ i shed by Water Survey of Canada were our

18 primary sources of information for that particul ar
19 t opi c.

20 MR. McLACHLAN:  As a followup, are
21 those data generally publicly available or are

22 they kind of restricted access through Hydro or --
23 MR. MALENCHAK: The Water Survey of

24 Canada data for sure is publicly available on

25 their website, and as well Manitoba Hydro on their
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external website publishes sonme water |evel sites,

which is publicly avail able, anybody can go and
check. We also address this with sonme references
in a couple of IRs. | will just double check the
nunber here.

Yeah, that would be PFN round one IR
30 and 31. There is sone sources of information
t here.

MR. McLACHLAN:. Ckay, perfect. Thank
you.

In 21, you tal k here about
accommodati ng permafrost conditions. And again, |
m ght have missed it, but there didn't seemtoday
to be nuch nention of permafrost in terns of
either direct inpacts, secondary inpacts around
per maf rost associated with operations or
ot herwi se, you know, in terns of construction.

Can you talk about that a little bit nore, what
you antici pate those inpacts m ght be?

THE CHAIRVAN: | think the definition
of the range of permafrost was described | ast week
and there was sone questioning on it. \Wether you
can add a bit about what the inpacts are?

MR. ST. LAURENT: The discussion | ast

week focused on how the dykes will be designed to
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|_\

accomodate nelting, the nelting of frozen

2 foundation soils or permafrost, and how over tine
3 that design will able to accommobdate that. Wth

4 respect to the assessnent, certainly the effects

5 of permafrost are included and considered in

6 various areas. For exanple, in the groundwater

7 assessnments studies, permafrost is certainly

8 considered as an input, as it affects the anount

9 of groundwater flow through the region, and there
10 was sensitivity analysis carried out around the

11 anount of permafrost, as well as the shoreline

12 erosi on nodeling that was undertaken. The various
13 sites that were established around Stephens Lake
14 as a proxy, certainly sonme of those sites had

15 shoreline erosion characteristics that were

16 i nfluenced by permafrost processes, so the erosion
17 rates that woul d have been devel oped based on

18 those sites certainly include the effects of

19 per maf r ost .
20 MR. McLACHLAN:  Thank you.
21 So, kind of with erosion, greater
22 exposure to mneral soils, are you anticipating
23 there will be a dom no effect or secondary effects
24 on permafrost in the future?

25 MR. EHNES: Those were incorporated
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1 into the peat |and disintegration and the nm neral

2 bank erosion nodeling. The mapping of the peat

3 | and types includes their permafrost conditions.

4 In the Keeyask area, with the nodel that was

5 built, incorporates the different permafrost

6 conditions in terns of the pathways that

7 particul ar peat |land patch will follow. And then

8 in terms of the mneral bank erosion rates, those

9 were estimated or calibrated with information

10 com ng from Stephens Lake as well, which has

11 per maf rost af fected banks.

12 MR. McLACHLAN: So in ternms of the

13 nonitoring, will that be reflected in the

14 nonitoring prograns that you set up?

15 MR De WT: Could you maybe el aborate
16 a bit on that?

17 MR. McLACHLAN:  Well, just in terns of
18 any subsequent kind of secondary, kind of nelting

19 of the pernmafrost?

20 MR EHNES: Yes, the effects on

21 vegetation and soils will be nonitored, and one of
22 the soil paraneters or conditions that will be

23 nonitored is the permafrost type.

24 MR. McLACHLAN: Ckay, perfect. Thank

25 you.
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1 | guess page 24, | guess the proxy

2 guestion that we were identifying earlier in terns
3 of greenhouse gas em ssions, here you have a

4 nunber of different sources of em ssions, you

5 know, varying across different industries.

6 Did you create a simlar kind of

7 di agram or anal ysis where you conpared greenhouse

8 gas em ssions anong the different operations that

9 have taken place kind of -- that are conparable in
10 Mani t oba?

11 MR De WT: Are you neani ng

12 conpari son to other Manitoba Hydro generating

13 stations?

14 MR. McLACHLAN: Ot her construction

15 sites, or whatever you felt, so rather than

16 conparing across industries --

17 MR De WT: Well, the intent of this

18 is to show the em ssion intensity fromthe Keeyask
19 Generation Project versus ot her conparabl e nethods

20 of electrical generation. So it is a conparison

21 of like to like. If we conpare to sone other
22 i ndustry, it would be apples and oranges.
23 MR. McLACHLAN:  No, sorry, |'m not

24 bei ng cl ear.

25 So there are other generating stations
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1 that are being constructed that perhaps have

2 hi gher or | ower greenhouse gas em ssions that were
3 docunented, just to get a sense of, here we

4 understand that Keeyask is very, very low, but are
5 t here other conparisons that can be nmade across

6 ot her conparabl e projects?

7 MR. ST. LAURENT: The only other

8 recent project where there was a |ifecycle

9 anal ysis carried out was the Wiskwati m proj ect,

10 and it is very conparable, conparably low wth

11 respect to em ssion.

12 MR. MLACHLAN: Ckay, thank you.

13 Page 28, and | guess this m ght

14 actually not be relevant to this panel, but here
15 you tal k about the -- sorry, it is the -- with the
16 cabin, that docunments the cabin at four

17 kilometres. Maybe it is not 28. Sorry, it is 27.
18 So with 27 you indicate that the cl osest cabins

19 are four kilometres away and Gllamis 30

20 kil ometres away. Wat about ot her kinds of

21 traditional land use -- is there any concern that
22 the noises wll affect people who are hunting or
23 trapping in the area?

24 MR De WT: Yes, the socio-economnic

25 panel w Il be discussing the potential inpact on
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resource users.

MR. MCLACHLAN: In ternms of noise as
wel | ?

MR. De WT: Noise area and what ever
the project effects may be.

MR. McLACHLAN:  Ckay. Thank you.

MR. REMPEL: Wth respect to noise, |
would i ke to clarify a conment | nmade. | was
asked about noise fromtransm ssion |ines and |
may have given the inpression we didn't consider
the other projects |ike the Keeyask transm ssion
proj ect.

On page 320 of the physical
envi ronment supporting volune, we do tal k about
interactions with other projects. And so we did
consider it, but we did not consider that there
was substantive overlap. So that's just a
clarification of what | said.

MR. McLACHLAN:  Thank you for that.

Page 41, in ternms of nonitoring and
the different sensors that you have set up for
nonitoring of sedinentation. Again, this may be
reflected in other docunentation.

Did you consider kind of additional

sensors, say that were further upstream |ike
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beyond the 41 kilonetre kind of reach that m ght

get at kind of areas that weren't seen as being
affected or, for exanple, kind of -- you've got
the kind of the water, the water bodies that are
to the north, for exanple. | guess what |'m
wondering is why you situated the sensors here the
way that you did?

MR De WT: | guess there is two
parts to that question. Then the first part, if I
understand, is nonitoring beyond these | ocations
and the location of these sensors.

These nonitoring sites are
particularly for nonitoring effects of in-stream
work, so they are located close to the site, so
the upstreamsite identifying our background
condition comng into the project work area, and
then the two downstream sites neasuring in the
i mredi ate vicinity the downstream effect of the
in-streamwork. So that's why these sites are
| ocated where they are, is to neasure that effect
fromthe in-streamactivity.

In the physical environment nonitoring
plan there will also be additional nonitoring.

And the physical environnent is not a conponent of

t he sedi nent managenent plan, they are separate,




Volume 5 Keeyask Hearing October 28 2013

Page 1109
1 but there will be nonitoring at this time at other
2 | ocati ons upstream and downstream of these sites
3 as wel | .
4 MR. McLACHLAN: Ckay, perfect. Thank
5 you.
6 And are you conbining this nonitoring
7 wi th kind of people based nonitoring as well, or
8 is it just using the sensors with the real tine
9 dat a?
10 MR De WT: Wat do you nean by

11 peopl e based nonitoring?

12 MR. McLACHLAN:  So in the sense of

13 actual ly goi ng out and havi ng peopl e coll ecting
14  sanpl es?

15 MR De WT: Certainly, | nean, this
16 is just a very high level sunmary. There is

17 routi ne mai ntenance that goes on of the equi prent,
18 particularly as it is real tinme, if there is

19 i ssues seen with the data com ng in, people go

20 out, do mai ntenance work, replace equipnent, take
21 water sanples, and various activities.

22 MR. McLACHLAN: But these sanples wll
23 be conbined with other sanpling efforts that

24  people actually go out and collect data --

25 MR De WT: You nean fromthe
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1 aut onat ed sensors here?

2 MR. McLACHLAN:.  Yes?
3 MR De WT: Certainly, it is al

4 conbined as part of the sedi ment managenent plan

5 i nfornmati on data base.
6 MR. McLACHLAN:  Ckay, thank you.
7 You talk -- let ne nake sure, 50

8 think, but let me check and make sure. Yes, on

9 t he wat erways managenment program on page 50 you

10 tal k about comrunicating with waterway users. Can
11 you describe that in greater detail for nme, kind
12 of how you have devel oped this program and how

13 it's effective, how you anticipate it will be

14 effective?

15 MR. ST. LAURENT: The programw ||

16 consist of, or it will include boat patrols during
17 t he open water season where the function of these
18 boats is to patrol the reservoir, both upstream
19 and downstream to nonitor and identify, or |ocate
20 any debris that has an inpact to safety and

21 navi gati on and access. This also provides a neans
22 for talking to people that are on the waterway.

23 And that certainly is the intent for themto be

24  engagi ng and communi cating with people that are

25 usi ng the waterway resource harvesting and so
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1 forth.
2 Same goes for the winter, in the
3 winter there will be a safe trails programt hat

4 various teans wll be establishing, and there is a
5 conmponent of comrunicating the safe trails,

6 obviously, to different users, getting inputs,

7 f eedback, concerns, in order to shape both of

8 t hose prograns.

9 MR. McLACHLAN:  Now, it sounds |ike

10 those will be face-to-face, nostly face-to-face

11 initiatives. Are you conbining that with other

12 ki nds of, say for people who are traveling when

13 there aren't, or there isn't anybody on the river
14 or on the ice?

15 MR. ST. LAURENT: Yeah. 1In the

16 presentation | ast week we provided an exanple of a
17 navi gati on map that woul d be produced for the

18 Keeyask reservoir. And it would show how t he

19 dept hs woul d vary through the reservoir. It would
20 al so show the navigation routes, the main routes
21 that woul d be established al ong the main stem of
22 the river, as well as designated travel routes in
23 the nore shall ower back bay areas of the

24 reservoir, and any access locations. It wll also

25 show hazards, it would al so show water | eve
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gauges. So that would be established as part of

t he wat erways managenent program But in addition
to that, there is a waterways public safety
measures that will have been devel oped for
Keeyask. And again, that was described in the
presentation | ast week, but that will include, or
there is provisions for signage throughout the
area, including signs at each of the boat
| aunches. So there will be a boat |aunch upstream
and downstream of the Keeyask Cenerating Station
that will have signs that will describe the
hazards of the waterway, the public safety
nmeasures, and any issues. That will also be
est abli shed at the boat |aunch at the Butnau dam
or the Butnau marina, as well as the boat |aunches
on Split Lake. So at the communities of Split
Lake and York Landing there will also be signage
descri bing the hazards and neasures in place at
t he Keeyask reservoir.

MR. McLACHLAN: Ckay, perfect. Thank
you.

You had nentioned that around
groundwat er quality and petroleumspills, et
cetera, that the risks were likely small. And

guess, in ternms of anticipating that, did you | ook
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1 again at other proxy kinds of operations to see

2 ki nd of what |ikelihood, or kind of what the rate

3 of those kinds of spills was in other projects as

4 wel | ?
5 MR De WT: | wouldn't say the --
6 well, the people who worked on that are famliar

7 with it, and nany of the procedures that are used
8 are industry standard nethods. Hydro has got a

9 gquite rigorous safety environnment, atnosphere for
10 things |ike maintaining safe operations. And

11 there are also certainly specific regulatory

12 requi renents that have to be adhered to in terns
13 of say hazardous materials and field storage

14 issues. So these are -- these plans are

15 devel oped, they are conprehensive to address and
16 mnimze any potential for these types of things
17 t o happen.

18 MR. ST. LAURENT: Those neasures that
19 M. De Wt is sumrarizing, that's all captured in
20 the environnental protection plans that would be
21 establ i shed, or have been devel oped for the

22 generating station, as well as another plan for
23 t he south access road construction. So those have
24 been, drafts have been devel oped and it has got

25 all of the details and they are avail abl e.
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1 MR De WT: They are part of the

2 record for the hearing.

3 MR. McLACHLAN:. Perfect, thank you.
4 On page 66, you talk about -- this is
5 around sensitivity to clinmate change. | think you

6 talked about this a bit already, but you talk

7 about a 10 per cent, a reasonably conservative

8 estimate of both a 10 per cent increase and a 10

9 per cent decrease in flow.

10 | guess ny question is, why did you

11 choose the 10 per cent as figures, as opposed to a
12 br oader range?

13 MR. MALENCHAK: So, as you probably

14 gathered fromthe discussion of the sensitivity

15 anal ysis that was conducted in the absence of

16 estimates of climte change inpacts on inflows to
17 Keeyask at the time of the water regine

18 assessnent, which by nature had to cone before

19 many of the other assessnents, because the water
20 regi me drives the physical environnment, and the

21 physi cal environnent is the pathway to other VECs,
22 let's say. A sensitivity analysis was carried out
23  which denonstrated the conclusions on the

24 envi ronment al assessnment woul d not change even due

25 to what we considered to be a potentially
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1 relatively large increase or decrease in inflow,

2 so that's the plus or mnus 10 per cent. This

3 nunber was arrived at through coll aboration

4 anongst the many disciplines, Mnitoba Hydro

5 syst em operati ons, people experienced in managi ng
6 the water within our system And there is a few
7 specific reasons, | guess, that we could use to

8 support that the range of plus or m nus 10 per

9 cent is a reasonably conservative estinate. W
10 feel it is quite conservative actually.

11 The size, diversity and degree of

12 regul ati on and anount of reservoir storage in the
13 Nel son/ Churchi || watershed, in which Mnitoba

14 Hydro system operates, offers a degree of

15 flexibility to adjust to changes in water supplies
16 and reservoir inflow, which is believed to danpen
17 the effects of climate change on Nel son R ver

18 flows in the systemas a whole. The watershed is
19 extrenely large, it is 1.4 mllion square
20 kil ometres. Manitoba Hydro has operated our
21 system for a significant amount of tinme, and
22 experience that was gained results in a good
23 under st andi ng of how the system operation nay vary
24 according to different climatic conditions. And

25 basi cally, the environnental assessnent already
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1 covers a wide range of flow, from5 per cent to 95

2 per cent, which is nmuch larger than the range in

3 the plus or mnus 10 per cent change that was

4 considered. And under all of those flow

5 conditions, one of the key paraneters is that the
6 full supply level of the reservoir wll not change
7 under any of those flow conditions. And it was

8 found that the flow supply level of the reservoir
9 is what drove a lot of the water reginme effects.
10 So if that's not changing, it is reasonable to

11 assunme that the rest won't change as well.

12 MR ST. LAURENT: [If | mght add, once
13 we cane to that conclusion, what we found is that
14 the choice of that plus or mnus 10 per cent

15 becanme | ess inportant. And that even if we had

16 selected plus or mnus 20 per cent, it really

17 woul dn't have changed any of the concl usions,

18 because the full supply level would still have

19 been mai ntai ned at 150 -- 159 and down to 158. So
20 it shows that the project effects are quite

21 robust, or that the reservoir itself is quite

22 robust, and that a | ot of those changes as a

23 result of the reservoir would still be in place

24 regardl ess of those changing inflow conditions.

25 THE CHAIRVAN: | just wanted to




Volume 5 Keeyask Hearing October 28 2013

Page 1117
1 bootl eg a suppl enentary in here.

2 Earlier today, | amnot sure, | think
3 it was M. Renpel, but sonebody tal ked about 2003
4 having, was it a 40 per cent less inflowinto Lake
5 W nni peg, and 2005 was at 70 per cent higher than
6 normal into Lake Wnni peg. Wat effect does that
7 have on this?

8 It was also in the public record that
9 in 2003, in particular, Mnitoba Hydro had a

10 significant deficit because of the [ack of water.
11 So how woul d those inflows into Lake W nni peg

12 affect this flowin the Nelson R ver?

13 MR. MALENCHAK: So | guess the first
14 thing we should coment on is in relation to that
15 40 per cent bel ow and 70 per cent above, and

16 that's inrelation to the average. So actually

17 that illustrates that our existing environnment has
18 experienced a wide range of flows already. So

19 while those low flows into Lake Wnnipeg in that
20 particul ar year would eventually make its way

21 downstream to Keeyask, again, the full supply

22 | evel and m ni mum operating | evel would remain the
23 sanme, so the reservoir would largely |look simlar
24 to how we have assessed, regardl ess of the inflow

25 condi ti on.
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1 THE CHAI RVMAN:.  Thank you.

2 Dr. MLachl an?

3 MR. McLACHLAN:  As a related question,
4 you've spoken, and quite rightly focused on

5 |l ong-termclimate change, but obviously there is
6 short termvariations around clinmate, and so we

7 have spoken a little bit about that in terns of

8 water flow So with your nodeling exercises, did
9 you try to get at kind of cold winters, and warm
10 winters, and droughts and excessive precipitation
11 or snowfall? That would be ny first question.

12 And secondly, what were the inplications of those
13 ot her kinds of variations in your nodeling?

14 MR. De WT: Are you |ooking at for
15 the infl ow nodel i ng then?

16 Wth respect to water regine, the

17 wat er reginme information used in the various

18 studi es have generally | ooked at a range of

19 conditions from5th percentile low flows to 50th
20 percentile up to 95th percentile high flows, so
21 the range of flow conditions related to the flows
22 in the river have been consi dered across study
23 ar eas.
24 MR. McLACHLAN:  So that's focusing on

25 water reginme and inflow And so kind of in terms
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of the secondary inpacts that those kinds of, that

kind of variability in climate, the short-term
variability in climate m ght have, did you try and
get at that with your nodeling as well?

MR De WT: | guess it would depend
on the nodeling. | know, for exanple, for the
wat er tenperature and di ssol ved oxygen, we | ooked
at what we called the typical week. In terns of
weat her conditions, we |ooked at what we called a
critical week, high tenperature, |ow w nd
conmbi nations. But I'mnot sure | can nention
ot her studies. G oundwater study considered | ow,
average and hi gh recharge conditions, and
different sets of weather information froma
dry -- so dry, average, and wet years.

MR. McLACHLAN:  And so when you
characterized the inpacts of manipul ati ng your
nodel s in those kinds of ways, what, if any,

i npacts did you see?

MR. De WT: Those would be reported
in the different supporting volunmes. So, again,
on the dissol ved oxygen and water tenperature, the
results fromthe various different nodel runs or
t he anal ysis are reported, and then that

information is supplied to, for exanple, the




Volume 5 Keeyask Hearing October 28 2013

Page 1120
1 aquatic environment studies team where water

2 quality and fish are assessed, so that that suite
3 of information is provided down the line to the

4 others who are using it.

5 MR. McLACHLAN: Perfect, thank you.

6 I"mtrying to whip through here, | guess.

7 When we go down to the end, so

8 pages -- | guess it is the nonitoring program and
9 | was interested in what you' ve put together in

10 terms of the nonitoring. And you talk about

11 comuni cati ng, obviously debris managenent, this
12 was identified as a concern by communities. And
13 in general, do you characterize the nonitoring as
14 being solely scientific? And if it is, is it

15 conducted by the communities al ongsi de Manitoba

16 Hydro, or can you tal k about that process?

17 MR De WT: Again, there is a nunber
18 of different nonitoring prograns that will be

19 i npl enented. So in here, for exanple, we have the
20 physi cal environnment plan, which is maybe nore of
21 a scientifically based study. There would be

22 Partner First Nations involved, people enployed on
23 the programtypically. As far as comunities,

24 they wll be inmplenenting their own, | guess,

25 traditional know edge prograns for gathering




Volume 5 Keeyask Hearing October 28 2013

Page 1121
1 information fromtheir comunities. And then

2 certainly any of the information collected through
3 the nonitoring plans woul d be avail abl e and shared
4  anongst the various groups.

5 MR. McLACHLAN:  Thank you for that.

6 If we pull that apart in ternms of kind
7 of involving comunity nenbers, in terns of the

8 sci ence based nonitoring say, rather than the

9 physi cal conponents of this system is Hydro

10 interested, or does it have plans in terns of

11 bui | di ng on existing capacity, or training people
12 to do that, and can you talk a bit about that

13 process?

14 MR De WT: I'mnot really the

15 correct person to speak to that. That's a bit

16 nore of a higher level issue, and | believe the

17 | ast panel, Myving Forward as Partners, will be
18 | ooking at nore of that aspect of the project.
19 MR. McLACHLAN:. Ckay, perfect, | wll

20 foll ow up around that.

21 You tal k about kind of sharing results
22 Wi th communities. And here you tal k about the

23 nonitoring advisory conmittee, but nore generally
24 in terns of kind of sharing results with the

25 broader community. Wat are your plans in terns
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1 of the physical data that result fromthe

2 nmoni t ori ng?

3 MR De WT: Again, | would have to

4 defer that to the panel. Well, | guess one

5 exanple for how we share information, that |I'm

6 nore famliar with, would be open houses that are
7 held with the comunities. But sone nore of those
8 details on how that's all inplenmented anongst al

9 of the progranms and the partners would be nore

10 appropriate for the | ast panel.

11 MR. McLACHLAN: Ckay. Thank you.

12 That's it for ne.

13 THE CHAI RVAN:  Thank you bot h.
14 Pi m ci kamak, Ms. Kearns?
15 MR. MALENCHAK: Actually, as we are

16 switching to the next intervenor, if it is al

17 right with the Chair, I would like to clarify a

18 comment that was made previously?

19 THE CHAI RVMAN:  Certainly.

20 MR. MALENCHAK: It was by M. De Wt,
21  where he was discussing the spillway operation

22 based on historical records would be approxi mately
23 12 per cent of the time, which was equated to once
24  every ten years. It should probably be clarified

25 that that 12 per cent of the tinme is just as a
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1 whole, so that could occur every year, every

2 second year, every third year, every fourth year.
3 It depends on the inflow conditions, so it doesn't
4 necessarily nean once every ten years.

5 THE CHAI RVMAN:  Thank you. Ms. Kearns.
6 M5. KEARNS: Thank you. Stephanie

7 Kearns for Pim ci kanak.

8 So you stated at the begi nning that

9 there are no VECs com ng fromthe physi cal

10 environment. But ny question is, did the

11 Part nershi p consider including the natural

12 hydr ol ogi cal reginme of the river as a VEC?

13 MR REMPEL: No, we did not. We did
14 not choose VECs in the physical environnmental

15 assessnent because we felt it was far nore

16 appropriate to | ook at pathways of changes in the
17 physi cal environnent in terns of how they m ght

18 affect other VECs. For exanple, erosion in itself
19 doesn't really lend itself to be called a VEC. It
20 is far nore inportant to consider what erosion

21 does to, for exanple, nobilization of sedinent,

22 deposition of sedinent, effects on water quality,
23 et cetera.

24 M5. KEARNS: Thank you.

25 You referred to air photos that you
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1 used to gather information about the past. D d

2 the air photos help the Partnership to gain

3 under st andi ng of the pre-devel opnment, so pre al

4 hydro devel opnent water norphol ogy?

5 MR. EHNES: Could you clarify what you
6 mean by the pre-devel opnment Hydro norphol ogy?

7 M5. KEARNS: What | am wondering is,
8 did the air photos give you an understandi ng of

9 what the water, the shorelines wuld have | ooked
10 i ke before any hydro was devel oped on the Nel son
11 Ri ver and Lake W nni peg Regul ati on?

12 MR. EHNES: It would have on the

13 Nel son River. 1'mjust going to confer with ny
14 col | eague about sone ot her sources.

15 So those photos would relate to

16 pre-devel opnment conditions on the Nel son R ver and
17 t he reaches that we were consi dering.

18 M5. KEARNS: So, just to clarify, so
19 then just the local study area for Keeyask?

20 MR. EHNES: The regional study area
21 for Keeyask.

22 M5. KEARNS: Thank you. In the 1962
23 air photos you referred to, would any changes due
24 to the construction of the Kelsey Ceneration

25 Stati on have been apparent yet downstrean?
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1 MR EHNES: No.

2 M5. KEARNS: So turning to slide 23,

3 did the greenhouse gas |ifecycle assessnent

4 include any em ssions that woul d have been

5 incurred in the planning stages of Keeyask?

6 M5. KCENIG No, it did not.

7 M5. KEARNS: Thank you.

8 Slide 34, so did those historical air

9 phot os provide the Partnership with any

10 information that could be used to describe the

11 pre-devel opnent ice formations in Gull Lake and
12 @ul | Rapids?

13 MR De WT: No, the air photos were
14 only from open water periods.

15 M5. KEARNS: Thank you.

16 Did you anal yze what the ice

17 condi ti ons woul d have been in that area with no
18 hydro devel opnent and what of the current ice

19 conditions is caused by the existing Hydro

20 proj ects?

21 MR REMPEL: | would like to respond
22 to that by saying that the Lake W nni peg/ Churchill
23 Nel son River Study Board did comrent on this

24  particular reach, as | nentioned, fromSplit Lake

25 to Kettle Rapids, and said that they did not think
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1 that the ice processes woul d change substantively

2 with further devel opnent, that basically the ice
3 formation, the ice jans that were occurring then
4 would continue to occur with Lake W nni peg

5 Regul ati on and CRD

6 M5. KEARNS: So can | follow up? So
7 then in the study board report when they were

8 referring to the current ice conditions, that was
9 post Kel sey, so that woul d have been ice

10 conditions that were caused by the devel opnent at
11 the date of that report?

12 MR MALENCHAK: Yes, at that tine,
13 given the date of the report, it would be post

14 Kel sey. But it was -- it is not anticipated that
15 Kel sey woul d have any effect on the ice processes
16 occurring downstream of Split Lake. Another

17 source of information that us in the river ice

18 engineering field go to quite a bit is the 1968
19 report by Robert Newberry, which basically goes
20 over all of the ice processes in this reach of the
21 river, at that time and before, so..

22 M5. KEARNS: So | don't know that |
23 have heard an answer yet to ny question. So did
24  you then | ook at what the -- what of the current

25 ice conditions are caused by the existing
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|_\

devel opnment and what woul d have been natural ?

2 MR. MALENCHAK: So | guess the short

3 answer to your question would be no, we did not

4 consi der that conprehensively. But aside fromthe
5 | arge hanging ice dampointed to in the top right
6 of the slide shown up there, which essentially is
7 a product of Stephens Lake hol ding the reservoir

8 there, the rest of the ice processes would be the

9 sane.
10 M5. KEARNS: Thank you.
11 Ckay, so turning to slide 36. So, as

12 di scussed at the project description panel, the

13 stunps and roots will remain after the areas are
14 cleared of tinber. Has the Partnership cal cul ated
15 how long it is expected to take for the stunps and
16 roots that are left to be liberated fromthe

17 fl ooded areas?

18 MR. ST. LAURENT: Before we answer

19 that question, just to clarify, the plan is not to
20 |l eave in all of the stunps throughout the

21 reservoirs. W expect that the vast mpjority of
22 the reservoir would be machine cleared. And I

23 think there was a slide that shows the reservoir
24 clearing plan in this presentation, but only a

25 very small proportion of the reservoir would be
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1 cleared by hand. And it is the hand clearing

2 areas only where stunps would remain in place

3 M5. KEARNS: Then to clarify, but
4 roots will remain everywhere?
5 MR. ST. LAURENT: That's right. So

6 where the shearling occurs, once the stunp is

7 renoved, there would be the roots that remain in
8 pl ace after the stunp is renoved, yes.

9 M5. KEARNS: So of the stunps and

10 roots that are left, has the Partnership

11 calculated how long it will take for those stunps
12 and roots to be liberated once the land is

13 fl ooded?

14 MR, ST. LAURENT: No, we have not

15 tried to estimte how quickly or how long it would
16 take for those roots to free thenselves. But

17 irrespective of that, there will be a waterways
18 managenent programin place that should -- should
19 t hat occur, and should that cause a hazard to

20 navi gation or restrict access to the waterway in
21 certain areas, the programwould be in place to
22 remove those fromthe waterway.

23 M5. KEARNS: Do you have an estimate
24 for howlong it will take for the sunken wooden

25 debris to biodegrade in the reservoir?
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1 MR. ST. LAURENT: The planis to

2 remove woody debris or wood fromthe reservoir

3 prior to reservoir inpoundnment. Is that what you
4 are referring to?

5 M5. KEARNS: Once it is flooded, and
6 there will be wooden debris left over fromroots,
7 and there is probably going to be other things,

8 sonme stunps in sone areas, so it is flooded and

9 t hat wooden debris is there, it gets water |ogged
10 and it sinks, has the Partnership cal cul ated how
11 long it expects it would take for that wooden

12 debris to biodegrade in the reservoir?

13 MR ST. LAURENT: W have not

14 estimated that.

15 M5. KEARNS: Thank you.

16 Slide 42: The bottomof the slide it states,
17 m neral shoreline recession rates decline to near
18 existing rates. Wat are the existing rates of
19 erosion in the local study area?

20 MR. EHNES: Less than half a netre per
21 year. Sonme of the shorelines are stable. |

22 believe that 60 per cent of the shoreline is

23 currently stable.

24 M5. KEARNS: And what types of

25 shoreline and areas would be nore prone to
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1 continuous erosion after 30 years?

2 MR. EHNES: M neral banks that are

3 exposed to high wave energy, and in sone of the

4  back bay areas where peat |and disintegration may
5 still be ongoing.

6 M5. KEARNS: Thank you. Slide 45: In
7 the top left hand corner, the third bullet there,
8 says average of 13 to 19 mlligrans per litre

9 without project. And | believe that's referring
10 to the mneral sedinent concentrations. And ny

11 guestion is what would the average sedi nment

12 concentrations be, if there were no hydro dans on
13 the Nelson River?

14 MR. REMPEL: | referred earlier to the
15 Lake W nni peg/ Churchill Nel son River Board, and

16 they did describe the total suspended solids based
17 on sanples taken at Split Lake and Kettle. And

18 they said it was very nmuch in that range. They

19 said they had an average | believe about 15,

20 16 mlligranms per litre, and they expected that

21 t hese concentrations would actually reduce with

22 devel opnent .

23 M5. KEARNS: But again that report was
24 done after hydro devel opnent had begun?

25 MR. REMPEL: Yes, after Kelsey, it was
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1 actually 1972 to 1975.

2 M5. KEARNS: Thank you. And so is

3 there any data on what the average woul d have been
4  before devel opnent began?

5 MR REMPEL: | don't think that we are
6 aware of data of that type prior to Hydro

7 devel opnent .

8 M5. KEARNS: Thank you. So still on

9 slide 45 at the bottomright hand corner, this is
10 the organic sedi nent concentration, the second

11 bul |l et says, reduced to about 1 mlligram per

12 litre or less after year five due to reduced peat
13 disintegration. M question is does this bullet
14 refer to the nmain reservoir area?

15 MR De WT: So the mlligram per

16 litre after year five was referring to nost of the
17 reservoir.

18 M5. KEARNS: So what are the

19 predictions for the back bays?

20 MR De WT: Related to this bullet?
21 MS. KEARNS: Yes.

22 MR De WT: Mst of the back bay

23 areas, it was about, | believe, 2 mlligrans per
24 litre or less.

25 M5. KEARNS: Thank you. Turning to
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1 slide 50; you discussed debris managenent,

2 i ncluding renmoving debris from navigation routes.

3 What about the safe travel of aninml s?

4 MR De WT: Sorry, the safe travel of
5 what ?
6 MS. KEARNS: The safe travel of

7 animals in the waterway.

8 MR DE WT: | believe the mammal

9 specialist on the terrestrial environment panel,
10 hopeful |y tonorrow, would be able to speak to that
11 better.

12 M5. KEARNS: Thank you. In preparing
13 your wat erways managenent program did you | ook at
14  what has worked and what has not worked for debris
15 managenent in other generations in the systen?

16 MR. ST. LAURENT: The devel opnent of
17 t he wat erways managenent program for Keeyask was a
18 col | aborative effort during the early negotiations
19 of the Joint Keeyask Devel opment Agreenent. So

20 there was a group of people from Manitoba Hydro,
21 as well as the partner conmunities, that worked

22 together to develop the program And that was

23 based largely on the programthat's inplenented

24 within Hydro's system but also the experiences

25 that were -- the experiences of the partner
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comunities, particularly on Split Lake or in the

@ul |l Lake area, and bringing that know edge and
t hat experience of inpacts of hydro on shoreline
and debris generation, and that itself nmade its
way into shaping that program

M5. KEARNS: And did you talk to
anybody other than the partner First Nations about
their experience with the effectiveness of debris
managenment prograns?

MR, ST. LAURENT: That's sonmething I'm
not aware of. | would have to go back to find out
i f people beyond the partner comunities were
involved or not. It is a process that | wasn't
personally involved with. But | would have to
| ook up.

M5. KEARNS: WIIl it conme up in
anot her panel or is this the panel on it?

MR, ST. LAURENT: This would be the
panel , yep.

M5. KEARNS: Wuld you able to
undertake to go and | ook at anyone ot her than the
partnership First Nations were -- whether or not
you di scussed with anyone ot her than the
partnership First Nations about the effectiveness

of debris managenent prograns?
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1 MR De WT: Do you nean peopl e

2 out si de of Manitoba Hydro?

3 M5. KEARNS: CQutside of Manitoba

4 Hydro, so |I'mthinking of people who |ive near

5 generation stations, but are not menbers of the

6 partner First Nations.

7 MR ST. LAURENT: W coul d undertake
8 that.

9 (UNDERTAKI NG # 9: Advise if Manitoba Hydro

10 discussed with anyone other than the partnership
11 First Nations about the effectiveness of debris
12 managenent prograns)

13 M5. KEARNS: Thank you. Slide 58:

14  The di agram shows gray areas, and it is marked as
15 bei ng excluded fromsimulation. And ny question
16 is why were those areas excluded?

17 MR De WT: That's explained in the
18 ElIS. But those are areas that were relatively

19 shallow, in the relatively shallow areas. |

20 believe nost of them less than half a netre deep
21 or so or less than 20 centinetres. But they cause
22 sone instability in the nodel that makes it

23 difficult for the nodel to solve. But for those
24 areas particularly, for exanple, in the bottom

25 figure it is assuned that they are in the affected
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1 area that would have | ow di ssol ved oxygen. And in
2 di scussion wth the aquatic folks as well, there
3 is additional -- nost of those areas are al so

4 within the area that may be wetted or dried as the
5 reservoir goes up or down.

6 M5. KEARNS: Thank you. And did you

7 do mappi ng for Stephens Lake reservoir for water

8 tenperature and di ssol ved oxygen during different
9 seasons, or was it just summer?

10 MR. De WT: There were -- nonitoring
11  was done in summer and winter. The aquatic

12 studies certainly conducted studies in the wi nter
13 in different areas of the Stephens Lake and the

14 Gull Lake area, and that information was drawn

15 upon.
16 M5. KEARNS: Thank you. So slide
17 67 -- sorry, slide 70. How wi Il you nonitor water

18 | evel s on dark Lake and Split Lake?

19 MR ST. LAURENT: It would occur

20 t hrough the construction phase and through the

21 operation phase. As part of the operation of the
22 project we will need to have water |evel gauges on
23 the reservoir. There will also actually be

24 mul ti ple gauges on the reservoir that would be

25 used to establish that reservoir upper limt for
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1 operations. So in order for the project to

2 operate it nust have water |evels all the way

3 t hrough operati on.

4 M5. KEARNS: And what happens if water
5 | evel s are found to be inpacted nore than what is
6 expected on Cark Lake and Split Lake?

7 MR De WT: | think that the -- a

8 fundanmental operating feature of the Joint Keeyask
9 Devel opnent Agreenment is that water |evels on

10 Clark Lake and Split Lake woul d not -- open water
11 | evel s on Cark Lake and Split Lake would not be
12 affected. And I'mnot conpletely famliar with
13 it, but there is a process described in the Joint
14 Keeyask Devel opnent Agreenent on what processes
15 would take place should a suppl enental operating
16 feature not be net.

17 MR, ST. LAURENT: Ms. Cole actually
18 answered a very simlar question on Friday where
19 she tal ked about, you know, unanticipated effects
20 or where, you know, the process for addressing.
21 And | think the exanple used was a water |evel

22 increase on Split Lake. So | believe the way the
23 process was laid out is that, you know, we woul d
24 certainly be nonitoring the level on Split Lake,

25 and we woul d need to conpare those levels to our
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1 predicted levels, and determine if additional
2 nmoni toring needed to be taken -- needs to occur,
3 if there were problens with the nonitoring

4 equi pnent, which does happen fromtine to tine,

5 and determne if nore nonitoring would be

6 required. O also, you know, assess the

7 ef fectiveness of any mtigation, and fromthere

8 determne if nore nonitoring is required or

9 depending on the nature of the effect of that

10 deviation fromthe prediction, what that inpact

11 would be. And any -- which would then define if
12 mtigation is required or the extent of that

13 mtigation. And once that's inplenented, if it is
14 i npl enented, start by nonitoring again.

15 M5. KEARNS: Thank you. Are you aware
16 of any studies of the ways in which sedi nent

17 passes through the Kel sey control structure?

18 MR De WT: So there is sone data,

19 historic data on Split Lake and upstream of Kel sey
20 that was avail abl e.

21 M5. KEARNS: But no studies

22 specifically on how sedinent travels through the
23 Kel sey control structure?

24 MR ST. LAURENT: No, that's out of

25 the scope of the study area that was defined for
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1 this particular project.

2 M5. KEARNS: And does Manitoba Hydro
3 conduct the sane | evel of sedinent nonitoring

4  proposed for Keeyask in other reaches of the

5 Nel son River?

6 MR De WT: [I'mnot sure that's

7 necessarily relevant to the Keeyask project.

8 M5. KEARNS: It is relevant because we
9 are |l ooking at inpacts of water quality for

10 Keeyask. In order to understand those inpacts, we
11 need to | ook at how water travels down to Keeyask
12 and the inpacts of sedi nent upstreamon the area
13 where Keeyask is.

14 MR. ST. LAURENT: There will be

15 nonitoring stations, water quality stations on

16 Split Lake, which is upstreamof the hydraulic

17 zone of influence, so those gauges or those

18 | ocations woul dn't be expected to be inpacted by
19 the project itself. So conparing that data to

20 gauges further downstreamin water that's inpacted
21 by the project would enable -- would enable a

22 difference or effect of the project on water

23 quality to be determned. So no need to go

24 upstream of Split Lake.

25 M5. KEARNS: Thank you. Those are ny
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1 guesti ons.
2 THE CHAI RVMAN:  Thank you, Ms. Kearns.
3 | have a couple of short snappers. One of the

4  things should be pretty sinple. You tal ked

5 earlier today about life cycle assessnent of

6 greenhouse gases. Last week we saw the di agram
7 with sort of three circles. A big one | believe
8 was a coal generating station, and a nmedi um si zed
9 one was gas, and a small dot was the Hydro

10 project. And the question was asked | ast week,
11 but we were told to ask it this week of this

12 panel . Wre those three dots all life cycle

13 assessnent s?

14 MR. DE WT: That chart would have

15 been devel oped fromthe same information used to
16 devel opment the slide chart, same information and
17 format.

18 THE CHAI RVAN:  Ckay. Thank you

19 Slide 34, | just have a question. | don't

20 understand, at the bottom |l eft side dial ogue box,
21 the potential Split Lake |evel increase up to 20
22 centinmetres. You are saying that the ice m ght be
23 20 centinmetres higher in these 1 in 20 year -- is
24  that what that says? | just don't understand that

25 box.
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1 MR. MALENCHAK: Yeah, actually

2 effectively that's what it is saying. Under |ow
3 flow conditions, the ice cover is able to advance
4 upstreamearlier in the year and a | ot quicker.

5 And our nodeling showed no effect actually on

6 Split Lake, but it was contingent on two river ice
7 processes occurring; one being anchor ice at the

8 outlet of Oark Lake and anot her one being

9 sufficient border ice growh. So what we did is
10 we did a sensitivity, as if those two things did
11 not occur, as a conservative estimate, and that's
12 where we arrived at the 20 centinetre rise during
13 low flow conditions. So that would be an increase
14  under what woul d be considered a relatively

15 al ready | ow water |evel.

16 THE CHAIRMAN:  So this would be a 20
17 centinmetre increase over normal ?

18 MR. MALENCHAK: No. Actually it would
19 be a 20 centimetre increase over infrequent |ow

20 water levels. So it would be a | ow water | evel

21 support.

22 THE CHAIRVMAN:  So it is going to be a
23 low -- even with the 20 centinetre increase in

24 ice, it is still going to be | ow?

25 MR. MALENCHAK: It is still already
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going to be in the | ow range.

THE CHAI RVMAN:  That hel ps, thank you.
| have anot her question, | have actually been
waiting for nine and a half years for an answer to
this question. It was asked during the Wiskwati m
hearing and it wasn't answered at that tinme. It
sort of cane close to it today, and it is in
relation to climate change, and you sort of gave
nodel s with increased precipitation, and | think
all of us who follow clinmate change know t hat
there will be increased precipitation. But there
is also a chance for decrease in water flows, and
Ms. Wel an- Enns this norning asked about drought.
But the specific question that was asked during
Wiskwatimwas in relation to glacial nelt in the
Rockies. And there has been a lot of talk, or
sone talk in the nedia about clinmate change
speeding up glacial nelt, and what happens when
the glaciers are gone. And has that been taken
into consideration in these clinmte change nodel s?
Because nost of the water that cones through the
north and sout h Saskatchewan and probably, maybe
the Churchill, I"mnot sure, but certainly the
north and south Saskatchewan, originates in

glacial nelt.
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1 MR De WT: | will ask Ms. Koenig to

2 address that.

3 MR. MALENCHAK: So | guess after

4 conferring wwth ny col |l eagues here, for the north
5 and sout h Saskatchewan, the majority of the flow,
6 it is our understanding, cones fromrainfall and
7 snow nelt and not necessarily glacial nelt per se.
8 And on top of that, that particular input to our
9 systemis a relatively small contribution. It is
10 a very vast watershed that has many inputs, and
11 that's just one of them

12 THE CHAI RMVAN:  But there has been sone
13 talk, certainly back at the tine of Wiskwati m

14 there was tal k about the possibility of the

15 Saskat chewan Ri ver flow being nmuch reduced. Does
16 that show up in your current nodels?

17 MR De WT: Maybe clarify; do you

18 have a sort of a geographic area in mnd where it
19 i s discussed that that flow would be reduced?

20 THE CHAI RMAN:  God no, this was

21 sonebody el se's question during Wiskwati mthat |
22 t hought was intriguing, but never got answered.
23 MR De WT: Just on a higher |evel,
24 the effect of the glaciers on flow would be nore

25 pronounced, for exanple, if you are tal king about
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1 a place like Calgary or Ednonton versus say the

2 site of the Keeyask site, where you've got a vast
3 watershed that's contributing water froma | arge
4 area. So w thout a geographic context, it would
5 be hard to say what -- to address that.

6 THE CHAIRVAN:  Well, | think it is

7 just the Saskatchewan Ri ver, which both north and
8 south Saskatchewan R ver takes in half to

9 two-thirds of Saskatchewan, Al berta and a

10 reasonabl e chunk of Manitoba.

11 MR, MALENCHAK: So, | guess we are

12 wondering if possibly we could get a chance to

13 revi ew what was nentioned in Wiskwati m because we
14 are not exactly sure, or unless you just want to
15 talk in generalities?

16 THE CHAI RMAN:  There wasn't nuch in
17 the Wiskwatim it was just a question that was

18 posed, but it was actually dism ssed by the Hydro
19 panel at that tine, | hate to say. But | always
20 found it intriguing because | do recall reading at
21 the tinme concern about the nmelt of rocky nountain
22 gl aciers, and what that mght do to the prairies.
23 And at that tine, | don't think there was as

24 much -- this is nine, ten years ago, the science

25 on climte change hadn't evolved as nuch as it has
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1 now, and | don't think there was as nuch

2 consi deration then about increased precipitation,
3 but there was certainly consideration about

4 decreased water flows. So |I thought | m ght get

5 an answer out of you. But it doesn't seemthat it
6 is a mpjor concern or at |east one that has been
7 considered very nuch. But at |east you didn't

8 dism ss ne |ike sonmebody el se got dism ssed nine

9 and a hal f years ago.

10 MR De WT: W would never do that.
11 THE CHAI RMAN: Let's | eave that then.
12 | had hoped for nore irradiation, but we wll nove

13 over to M. Nepinak who has a coupl e of questions.
14 MR. NEEPIN. This is for M. St.

15 Laurent. Last week you nentioned excavated

16 materials, and that they would be used to cover

17 peat nbss. Can you expand on what will be

18 covered? How nuch of the peat npbss is going to be
19 covered and how will it be done? Do you renenber
20 that conversation?

21 MR, ST. LAURENT: Yes. W discussed
22 the excavating material placenment areas that wll
23 be established around the project in order to

24 construct the principal structures, so the excess

25 material fromthe excavations that can't be used
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1 for construction would be placed in these

2 pl acement areas. Prior to establishing those

3 areas, the plan would actually be -- are you

4 referring to the peat in the reservoir? Ckay.

5 MR. NEPI NAK: Wi chever you were

6 tal ki ng about.

7 MR. ST. LAURENT: [|'mstarting to

8 remenber what we were tal king about. There is a
9 nunber of placenent areas in the reservoir, and as

10 Dr. Ehnes explained this norning, there is, you

11 know, the peat will have -- the peat can resurface
12 in the reservoir. Sonme of our areas have a high
13 I'i kelihood or noderate |ikelihood of detaching

14 fromthe bottom-- fromwhere it is, once

15 subnerged, and re-surfacing. So what | descri bed
16 was taking sone of the material, excess material,
17 and rather than putting it in to an EMP outside of
18 the reservoir, actually spreading it out on top of
19 the peat, and putting a layer, | believe it is

20 about half a netre thick of material over top of
21 this peat, and that would have the effect of

22 actually weighing it down such that when the

23 reservoir is inpounded, and the water |evel goes
24  up, that material -- that mneral soil is actually

25 hol ding it down and preventing the buoyancy of
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1 that peat from detaching and floating upwards.
2 MR. EHNES: | would like to add to
3 that. |n our peat reserve scene predictions we

4 didn't assunme any of the peat would be wei ght ed

5 down by EMPAs because it is up to the contractor

6 to decide where they will be and we don't know

7  that beforehand.

8 MR. NEPI NAK: | said a conversation,

9 shoul d have said testinony, because we didn't have
10 a conversation on it. And would this material be
11 cl eaned or washed prior to being set down or
12 just --

13 MR, ST. LAURENT: It wouldn't be

14 cl eaned or washed, it would be placed as

15 extracted.

16 MR. NEPINAK: |Is there going to be any
17 nore in-depth on the blasting that's going to

18 occur on another panel ?

19 MR. ST. LAURENT: Certainly the next
20 panel , aquatic and terrestrial and beyond woul d be
21 prepared to tal k about the effects of blasting.

22 Certainly we tal ked about the fact that there wll
23 be blasting as part of this project, but the

24 effects on mammual s and aquatics and so forth wll

25 all be discussed in the next few days.
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1 MR. NEPI NAK:  Ckay, | will wait.
2 THE CHAI RVAN. M. Yee.
3 MR. YEE: Thank you, M. Chairman. |

4 have sort of a residual question to ask that cane
5 across last Thursday, but it is relation to

6 today's presentation. | draw your attention to

7 slide 30, which tal ked about project inpacts on

8 river flows, water depths, water velocities,

9 | evel s, fluctuations and ice formation. And ny
10 question is directed at M. Renpel. A simlar

11 guestion on Thursday was, what was Keeyask's

12 i npact on Hydro's overall system And | think you
13 responded by saying sonething to the effect it is
14 not discernible. So | guess | would really |ike
15 sonme clarification on what you nmean by

16 di scernible, and how it applies to these specific
17 areas?

18 MR. REMPEL: My comment did not relate
19 to water velocities, et cetera. | was really

20 commenting on the question which | thought was

21  what woul d Keeyask, the addition of Keeyask do --
22 what woul d the addition of Keeyask do to system
23 operations. And | think |I responded that there
24 are many factors at work in ternms of influencing

25 Hydro's operation, it is not a static operation.
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It is domnated in terns of changes by virtue of

the variability of the inflow And I think
responded that, firstly, that licensed conditions
for the upstreamwater bodies will not change, the
patterns won't change. And any effects arising
fromthe addition of Keeyask woul d not be
di scernible. And by discernible | nmeant woul d not
be able to be detected by a nonitoring program

MR. YEE: Thank you.

THE CHAI RVAN. That seens to bring us
to the end of our questioning and
cross-exam nation for today. | would like to
thank this panel, and their back teamfor their
presentations and responses today. W wl|
adjourn until 9:30 tonorrow norning, and we w ||
be back with the aquatic effects presentation at
that time. Thank you.

Did you have any docunents to put in?
Bef ore you run away, |'m always forgetting the
docunent registration. Midam secretary?

M5. JOHNSON. Yes, the presentation
t hat was gi ven today on the physical environment
wi |l be KHLP4O0.

(EXH BI T KHLP40: Physical environnment

present ati on)
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1 THE CHAI RMAN. Ckay. W are

2 adj our ned.

3 (Adj ourned at 4:35 p.m)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25




Volume 5 Keeyask Hearing October 28 2013

Page 1150
OFFI C AL EXAM NER S CERTI FI CATE

Cecelia Reid and Debra Kot, duly appointed

O ficial Examners in the Province of Mnitoba, do
hereby certify the foregoing pages are a true and
correct transcript of my Stenotype notes as taken
by us at the time and place hereinbefore stated to

t he best of our skill and ability.

Cecelia Reid

Oficial Exam ner, Q B.

Debr a Kot

O ficial Exam ner Q B.




This document was created with Win2PDF available at http://www.win2pdf.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.
This page will not be added after purchasing Win2PDF.



http://www.win2pdf.com

