Volume 8 Lake Winnipeg Regulation

March 23, 2015

MANI TOBA CLEAN ENVI RONVENT COWM SSI ON

LAKE W NNI PEG REGULATI ON REVI EW

UNDER THE WATER POWNER ACT

VOLUME 8
* * * * * * * * * * * * * * * * * * *x *x
Transcri pt of Proceedi ngs
Hel d at RBC Convention Centre
W nni peg, Manit oba
MONDAY, MARCH 23, 2015

*x * % % *x * * % % *x * * % *x * * * *x * *

Page 1366




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1367
APPEARANCES
CLEAN ENVI RONVENT COWM SSI ON
Terry Sar geant - Chai rman
Edwi n Yee - Conmi ssi oner
Nei | Harden - Conmi ssi oner
Beverly Suek - Conm ssi oner
Bill Bow es - Counsel to Conmi ssion
Cat hy Johnson - Comm ssion Secretary
Joyce Muel l er - Administrative Assistant
Any Kagaoan - Adm nistrative Assi stant
Phi | Shantz - Advi sor
Geor ge McMahon - Advi sor
Bob Arnstrong - Report writer
MANI TOBA CONSERVATI ON AND WATER STEWARDSHI P
Rob Matt hews
Puru Si ngh
MANI TOBA HYDRO
Doug Bedford - Counsel
Janet Mayor - Counsel
CONSUMERS ASSCOCI ATI ON OF CANADA ( Mani t oba chapter)
Byron WI Il i ans - Counsel
Al mee Craft - Counsel

G oria Desorcy

MANI TOBA METI S FEDERATI ON
Marci Ri el
Jasm ne Langhan

MANI TOBA W LDLANDS
Gai | e Whel an Enns

PEGUI S FI RST NATI ON
Ll oyd Stevenson

PI M Cl KAMAK OKI VAW N
Annette Lutternann
Darwi n Paupanaki s
Jerem ah Raining Bird
W I liam Gsborne

KEWATI NOOK FI SHERS
Meryl Ballard

NORWAY HOUSE FI SHERVAN S CO- OP
Keith Lenton




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1368
APPEARANCES

TATASKWEYAK CREE NATI ON
Sean Keati ng

| NTERLAKE RESERVES TRI BAL COUNCI L
Cory Shef man




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1369
| NDEX OF PROCEEDI NGS

Presentation by Peter Zuzek

(Baird & Associ at es) 1372
Questions by CEC Panel 1411
Presentation by Dr. Henry Venema (11 SD) 1431
Questions by M. Bedford 1440
Questions by M. WIlians 1446
Questions by Ms. Whel an Enns 1450

Questions by CEC Panel 1459




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1370
| NDEX OF EXHI BI TS

CEC 19 M. Zuzek's report on erosion and 1469

accretion
CEC 20 M. Zuzek's presentation 1469
CEC 21 Nel son River Hydrol ogic Project 1469

hi stori cal docunent

SUB 7 |1 SD paper 1469

WPG 18 |1 SD presentation 1469




Volume 8 Lake Winnipeg Regulation March 23, 2015

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 1371
MONDAY, MARCH 23, 2015

UPON COVMENCI NG AT 10: 00 A M

THE CHAI RMVAN:  Ckay, | think we are
ready to go.

Good norning. W have two
presentations today. First of all, we would |ike
to apol ogize for the half hour delay in getting
goi ng. However, as nost of us know, conputers can
be very frustrating and even naddeni ng at tines,
especially when they won't work when they are
supposed to, or when they don't work when they are
supposed to. But we have a new conputer and new
recorder and we are ready to go now.

First of all, I would just like to
rem nd peopl e about cell phones. Please turn them
off. If you need to take a cell phone call,
pl ease | eave the room Oherwise, we will throw
you out in the snowbanks.

First up this norning we have Peter
Zuzek from Baird and Associates, who will talk a
bit about erosion on Lake Wnnipeg. Baird did a
paper for us, which was nmade avail abl e a nunber of
weeks ago, so | assune that we have all seen it.

First of all, M. Zuzek, we do swear
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1 witnesses in, so |l will ask the Conmm ssion

2 secretary to take care of that.

3 Pet er Zuzek: Sworn.

4 THE CHAI RVAN:  Thank you. And just go
5 ahead.
6 MR, ZUZEK: Al right. Thank you

7 Terry. Good norning everyone, and good norning to
8 those that are watching a video.

9 So the topic for the presentation

10 today i s Lake Wnni peg erosion accretion

11 processes. And | think we are all very, very

12 famliar with the geography here. This map,

13 think, really hits hone the vastness of the

14 watershed that we are |ooking at, the issues with
15 respect to water supply and how that affects the
16 shoreline on Lake W nni peg.

17 So as far as what we are going to do
18 today, cover seven pieces, talk a little bit about
19 Lake Wnni peg water |evels, specifically why they
20 are inportant and how they are inportant to

21 shoreline evolution. W wll talk about shoreline
22 types, erosion and accretion processes. Alittle
23 bit about erosion rates and context, and share

24  sone thoughts with rates in other places in

25 Canada. And then a couple of case studies that |
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1 wuld like to talk to you about today to further

2 expl ain the erosion processes and how water |evels
3 i nfluence erosion. And then finally, sone

4  thoughts about further studies that could be

5 conducted here in Manitoba, if desired, and then
6 we will conclude with questions.

7 So alittle bit about water |evels,

8 and this is a graph or a version of it that |

9 t hi nk everyone has seen many, nmany tinmes. And |
10 think the few key things that | want to just

11 reiterate as we get going here, what is inportant
12 for the work that we do with respect to shoreline
13 evol ution, and how shorelines respond to

14  fluctuating water |evels.

15 And when we | ook at this graph there
16 is obviously sonme key things that happened since
17 regul ation started, and that's the range of water
18 | evel s has changed on Lake W nni peg, the range has
19 been conpressed. So prior to '76 we had rnuch

20 hi gher highs and we had | ower lows. And then the
21 shift here, once the regulation started in ful

22 SW ng, we've conpressed or narrowed the range of
23 water levels. And that really is the question as
24 to what are the influences of doing that on the

25 shoreline, and how does that potentially affect
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shoreli ne evol uti on, shoreline erosion and

accretion processes.

And the next slide here is something
that | have borrowed from one of the other
reports, Hesslein. And it is an interesting graph
for me and the work that we do, it is from1976 to
2012. The blue is what has been nmeasured, so it
is the nean or wind surge elimnated | evel of Lake
W nni peg, and you can see that it is bounced
around roughly between 711 and 715 wth a couple
of exceedances. The red is the calcul ated, or
estimated |l evel of the lake if regulation
structures hadn't been put in place. So if we
weren't regul ating Lake Wnni peg, the flows were
still occurring in a natural way as they did prior
to 1976, what woul d have happened. So wi th that
hypot heti cal what would the water |evels have been
had we not started to regul ate Lake W nni peg and
make the nodifications to the outflows that we
di d.

And there is, again, sone key things
to note there, that while we had sone exceedances
of 715 in the | ast decade or so, those exceedances
woul d have been even hi gher had the dam and

operations not been put in place. So, again, what
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1 we see here fromthis graph is that we've

2 conpressed the range, we have narrowed the range

3 that the water |evels fluctuate now on Lake

4 W nni peg.

5 Ckay. Alittle bit about shore types,
6 and shore types are inportant because geol ogy

7 matters. So when we start to think and tal k about
8 how shorel i nes respond to water |evel

9 fluctuations, it's always inportant to start with
10 the geology. That's the framework for the

11 shorelines that we have, and how they respond to
12 fluctuating water |evels does depend on their

13 geol ogy. And by and | arge, bedrock shoreline like
14 we have here, this is on the southwestern tip of
15 Elk Island, is generally stable. There are sone
16 very mnor and sl ow erosion processes occurring,
17 but on a human life scale, they are very snmall and
18 barely neasurable in many cases. So a shoreline
19 like this, the bedrock shorelines in Lake W nni peg
20 are generally not sensitive to water |evel

21 fluctuations with respect to erosion.

22 And then we switch to the cohesive

23 shorelines, and we use the term cohesive to be a
24 broad category representing the consoli dated

25 gl acial settlenents that we have in this basin.
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And this is the case where the bank is quite | ow

here, a low plain type shoreline, but you can see
by the photograph that the entire near shore
consists of clay, as does the bank. And these
types of shorelines are very sensitive to water

| evel fluctuations, as we will talk about in a few
m nut es.

There are al so many | ocations where
you have these | arge sand deposits, and these are
different than dunes in that these are gl aci al
out wash deposits. They were forned during the
deep glacial period. So these are not nodern |and
forms, these sand deposits, they have been there
for thousands of years. And depending on the
el evation of those features and the el evation of
the | ake, they tend to have an eroding profile to
them nmuch like a bluff or a cliff, but it is
inportant to understand that these sand deposits
have been in the region for a long tinme. So they
are not nodern, they can be quite old, and they
are also sensitive to water |evel fluctuations.

And then we switch to depositional
beaches, beaches that are stable and creating
sand, and Grand Beach is a good exanple. The head

| and here at the western end of the beach anchors
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1 this deposit, the barrier beach system it is

2 quite stable. It is also a very popul ar

3 recreational destination. It responds differently
4 to water |evels because of its stable nature. And
5 so there certainly are changes to the beach as

6 water levels go up and down, but because it is

7 gaining sedinent, there is a net accretion to this
8 beach in the long term it is less sensitive to

9 water level fluctuations.

10 And then we get to the southern end of
11 the lake, and this is again a broad category here
12 that we refer to as nuddy shorelines. And these,
13 again, are generally low profile shorelines.

14 Sonetinmes the sedinents consolidate or are

15 partially consolidated. They are very dynamc,

16 t hey are changi ng.

17 | know the hearings al so heard about
18 the influence of isostatic rebound and that inpact
19 on the | ake surface, and this is an area certainly
20 that is sensitive to the water |evel extrenes and
21 very dynam ¢ and changi ng.

22 So the last few slides are really just
23 to put in context sonme of the next discussions

24 here with respect to erosion, a few basics, and |

25 think just to sort of set the context. The first
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one is that erosion is a natural process. Erosion

happens on alnost all of the |akes in Canada, it
happens all around the world. This is not a
uni que situation to Lake Wnnipeg. It is also an
i nportant part of creating the ecosystens that we
have around the |l ake. In a general sense, when
the forces associated with waves and currents
exceed the resisting properties of the soil, you
have erosion. And it is not really much nore
conplicated than that. Wen you have storm
events, those storns bring waves to the shoreline.
If there is nore energy in that wave and the
currents than in the soil, it is going to erode
the soil and it is going to happen. That's again
not something that's unique to Wnni peg or Canada,
it is sonething that happens all around the world.
Water |evels, a phrase that we like to
use a lot in the work that we do is that water
| evel s don't determ ne whether the shoreline wll
erode or not, water |evels determ ne where the
erosion will occur. And | will talk about that in
a fewmnutes with sone slides. But it is a key
poi nt here that the water |evels are not the
trigger for erosion, it's waves and currents that

trigger the erosion process. And what water
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1 | evel s do is noderate where that erosion process

2 occurs across the profile, or along the shoreline.
3 So, in other words, if you have very
4 | ow water levels, if you are below 711 and you

5 have a stormevent, it doesn't mean that the

6 shoreline is not eroding. It is the bottomof the
7 | ake that's eroding during those | ow | ake | evels.
8 So, in other words, the water |evels are

9 noder ati ng where the erosion occurs.

10 During the 2010 weat her bonb in

11 Oct ober, we definitely had shoreline erosion on
12 Lake Wnni peg, and that was happening up on the
13 beach face and on the cliffs because the water

14 | evel s were so high.

15 Anot her key point | think just to sort
16 of set the stage here is that the Lake W nni peg
17 shoreline eroded during the pre-regul ation era.

18 So, not to be insensitive to the erosion issue

19 because | understand it is very inportant to many
20 people, but this is not something new or sonething
21 that started when regulation started.

22 The next graphic here is a schematic
23 t hat explains some of the things that | was just
24 talking about. This is for the cohesive or

25 gl aci al sedi nent shorelines that we have on Lake
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1 W nni peg. The one thing that has been well

2 docunented in literature is that these profiles
3 tend to have a concave nature to them So when

4 you take the shoreline and you slice down

5 per pendi cul ar shore, and you neasure -- and there
6 is alot of vertical exaggeration in this
7 graphic -- but it has a concave shape to it in

8 t hat your near shore slopes upward and then you

9 have your cliff face here. Wat has been well

10 docunented in literature is that as the shorelines
11 evol ve, they maintain that shape, the shape of the
12 profil e, because that's driven by the wave forces
13 and the water |evel fluctuations that you have.

14 So essentially the shape of the bottom
15 on the beaches is a direct result of the energy

16 environnment, the water |evels and the waves that
17 you have. Over time, if you happen to have

18 hi storical neasurenents, you will see that the

19 shape of that profile doesn't change dramatically
20 over time, it just mgrates inland.

21 So that's what we are showing in this
22 graph, that in the deeper water, and in Lake

23 W nni peg we are tal king seven or eight netres,

24 there is still erosion of the bottom occurring,

25 but it is at a much slower rate than it is up at
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t he beach, as that entire shape of the profile

2 translates in a | andward direction.

3 If 1"mlucky we are going to make this
4 little picture work. Okay.
5 So I"'mgoing to show this a different

6 way. Al right. So this next little animtion,

7 again, this is a cross section of the near shore

8 environnent, this is eight netre depth out here,

9 we have a cliff here, this is fromsone work we

10 did on Lake Ontario, but the processes are the

11 same. It is showing you how these profiles evol ve
12 over time. And it gets back to the graphic that |
13 showed you earlier, that while you have a | ot of
14 erosion up at the cliff or at the top of the bank,
15 you al so have this erosion occurring on the

16 bottom W call that |ake bed downcutting. And
17 the erosion on the | ake bottomis a really

18 i nportant driver, because that influences the

19 anount of energy that reaches the beach. So it is
20 this continuous erosion of the bottom over tine

21 that allows these profiles to continue to mgrate
22 | andward and erode. |If the bottom was stable for
23 atime, then eventually the beach would stop to

24  erode.

25 So this is just sone output that cones
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1 fromone of the conmputer nodels that we use at

2 Baird. Again, you see there is a little bit of

3 erosion on the bottomhere, it accelerates at the
4 beach level, and then it continues at the bluff

5 face.

6 kay. So we are not really here to

7 tal k about shoreline erosion today, but just to

8 put -- shoreline protection -- but to put things
9 in context, | think that is a nice conpanion

10 graphic. There are often many reasons to arnour
11 shorelines, and often riparians |ike to arnour

12 their properties as well. But when you have these
13 erodi ng cohesive shorelines with gl acial

14 sedi nents, and you focus solely on stopping the
15 erosion at the beach, or at the back of the beach
16 where your cliff is, you don't do anything -- and
17 you mght do that with a rock structure or a sea
18 wall -- you don't do anything to stop the erosion
19 in your near shore environnment. And eventually,
20 as that continues to erode over tine, you wll get
21 undermining failures in these structures. These
22 structures fail.
23 The other factor, the change that
24 happens in the physical environment is that while

25 you m ght be successful at stopping erosion at the




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1383
1 bank or the bluff for a short anmount of tinme, you

2 still have this |owering or downcutting process

3 out in front of the structure which makes the near
4 shore environnment deeper. And if the near shore
5 environnment is deeper, that allows |larger waves to
6 progressively get into the beach and attack the

7 structure. So there is a cumulative effect there
8 that over time will eventually cause these

9 structures to fail.

10 Again, I'mnot here to debate whether
11  we should or should not do this type of thing to
12 arnmour shorelines, but it is inportant to

13 understand that when you do this only at the

14 shoreline, or you use the shore parallel

15 structures, abutnents and sea walls, they don't
16 | ast forever and they require a | ot of

17 mai nt enance, because the | ake bottom continues to
18 erode in front of them

19 And just a last little couple of

20 slides here on this issue of the downcutting

21 process. There is an interesting dataset here

22 that 1| want to share with you. It cones fromthe
23 Lake of the Wwods, and it really exenplifies this
24  inpact of the wave erosion on the bottom and how

25 that works in concert with the erosion of the
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1 cliffs as well. So this is a dataset that goes

2 back to 1917. W had a systemthat was in a

3 natural state pre-damin this range, water |evels
4 352 to 354. Then we had the post damera. So a

5 structure was built to generate hydroelectric

6 power, the level of the | ake was increased by

7 roughly 3 nmetres. And the site has sone simlar

8 conditions to Lake Wnnipeg, which is why | wanted

9 to showit. It has a lot of these eroding sand
10 cliffs, which are coomon. It has the eroding
11 banks as well. And it also has sone bedrock

12 shorelines that are very stable.

13 W did a lot of work collecting data
14 at these sites. This is a sanple of one of the

15 erosion sites, some typical pictures. And this is
16 a profile. So we collected the depths of the |ake
17 bottom noving up into the beach environnent, this
18 shows you, the |ower panel here, the |ocation of
19 the profile. And this gray line is the average or
20 the nean | ake level prior to the damand prior to
21 the raising of the | ake surface. And you can see
22 that it had a bench, this concave nature, and then
23 acliff. And then the whole system was changed

24 with the | ake surface being increased by 3 netres.

25 And now at this site the waves are cutting a new
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platform and we have a new cliff here. So this

wave cutting of the bottons was preserved at these
particular sites, and had the right elevation to
mat ch the pre-regul ation water |evel conditions.

And you can see it again on this site,
agai n, where you have -- these pictures are, the
red line, the bluff today, the black is today's
water |evel, the nean conditions generally, the
gray dashed line is the pre-regul ation condition.
And you can see that there is al nost an exact tw n
of the site condition where you have the near
shore profile bench, or wave cut cliff, and of
course that used to go up here and back. Up goes
the water level by 3 netres and the waves are
cutting a new platformor bench across the
profile.

Ckay. Slightly different track here
then and talk a little bit about accretion.
Accretion is an inportant process, beaches are
i nportant for people. One of the things that |
often tell folks is that it is inportant to
under stand where the sand cones from and on Lake
W nni peg the sand conmes from shoreline erosion.

So there is an interrelationship here on these

gl acial | akes such as Lake Wnnipeg. It is the
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same in the Great Lakes region. It is the sane in

other parts across the prairies. Wen the
shoreline erodes, that's where the beach sedi nment
cones from So if you conpletely stop erosion
you shut down your sedi nent supply engine. So
there is an interrelationship there. Over tine
portions of the shoreline on a | ake |ike Lake
Wnni peg will erode, and the waves and currents
nove that sand to a new location. So it is a
natural cycle, it is sonething that we see on al
of the glacial |akes.

Currents are inportant, waves and
currents. \Wen the waves approach the shorelines
at oblique angles, they generate currents and
those currents push the sand and gravel along the
shoreline. So while it may erode it at one
particular site, the sand may end up sonmewhere
down the coastline because of the waves and
current regine at the site.

Again, | use G and Beach as an exanple
because it is sort of a text book exanple where
you have that natural head | and protruding from
the shore and trapping the sedinment that's noving
down that coastline. And because this is a

positive or net gain of sand -- there you have the
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1 dunes in the photograph here that are healthy,

2 growi ng and full of sedinent.

3 And then another interesting little

4  case study here is some photographs fromthe

5 southern tip of Elk Island. And this stens from
6 sonme work that Baird has done for the regional

7 municipality of Victoria Beach, |ooking at the

8 evolution of the shoreline. So the top is again
9 that southern tip of Elk Island, sandy

10 environment. The photograph here in 1948, and

11 then a 2008 i mage, we have taken the shoreline

12 from 2008, which is shown in red here, and

13 superinposed it back on to the 1948 imge to | ook
14 at changes. And it is quite clear there has been
15 sonme significant changes to the shoreline over

16 time. The sand spit is nmuch larger today than it
17 was. We actually have this sort of system of dual
18 sand spits now. And then there has been a | ot of
19 sand accumul ation in this region as well.

20 And that sand didn't just magically
21 come from sonewhere, it came fromthe eroding

22 shoreline. So | think as we |ook to the issues
23 al ong the shoreline, we | ook at nmanagenent issues,
24 it is inportant to understand that where erosion

25 was occurring in one location, while that can be
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1 perceived as a negative, it is a natural process

2 and it does deliver sedinents to other regions,

3 whichis a positive thing. So it is part of a

4 natural cycle, natural process.

5 Al right. Alittle bit here now on

6 erosion and putting all of this in context. So we
7 know from-- well, to start, as many of you wl|

8 know, when we have erosion of a property we often
9 annual i ze that erosion by dividing by the nunber
10 of years. So if you lost ten netres of erosion

11 over a 10-year period, scientists, engineers, we
12 like to annualize that into a rate by, for

13 exanple, nmetres per year. So |I'mgoing to refer
14 to these erosion rates as netres per year. It

15 doesn't nean that they always occur at those exact
16 increnents per year, but it is a means to

17 categori ze and conpare the erosion rates at

18 different sites and within a | ake system

19 As we will see alittle bit later, the
20 erosion process is generally driven by storm

21 events. So erosion is sonething that we certainly
22 woul dn't generally categorize as average, but for
23 t he purpose of the conparison. So, fromthe

24 handbook that was put together several years back,

25 the revi ew showed that on average the erosion
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rates on Lake Wnnipeg are .3 to .6 netres per

2 year. Sone are going to be |lower than that, and

3 there will be the odd location that's higher.

4 | want to skip to Lake Ontario, just

5 to put in context another freshwater |ake, very

6 simlar geology to Lake Wnnipeg, simlar size.

7 W have done a lot of work on this |ake for the

8 International Joint Commission. It is a busy

9 graph, but focus on the red dots. So each one of
10 these red dots along the shoreline, which is the
11 Ni agara shoreline of Lake Ontario, this is N agara
12 Falls here, is a 1 kilonetre segnent where we

13 categorized the erosion rates, historic erosion

14 rates, we either measured thenselves or done a

15 literature review to pull together information

16 fromother sources. So we have done this around
17 the entire perineter of the | ake where we averaged
18 together the erosion rates on these 1 kilonetre

19 segnents. The next graph plots themall. So we
20 have the erosion rates along the Y axis here, the
21 positives are the erosion rates, zero up to a

22 couple of netres per year. The negatives, there
23 is a few negatives here, this lower tail of blue
24  di anonds where we have sone accretion happening on

25 Lake Ontario, certainly not as nuch erosion as the
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1 erosion sites. Then along the X axis here are

2 just the total nunber of 1 kilonetre segnents. So
3 we have upwards of 700 neasurenents where we

4 averaged things together on the 1 kilonmetre. What
5 you can see here is that the erosion rate, the red
6 line is the average. So the average rate for Lake
7 Ontario is .26 nmetres per year. So that woul d put
8 Lake Ontari o sonewhere near the | ower range, but

9 in the sane ball park as what we have here on Lake
10 W nni peg.

11 And then, of course, there is always
12 going to be outliers in any type of popul ation

13 distribution. So there are sonme places on Lake

14 Ontario that are eroding at a nmuch higher rate, up
15 to 2 metres per year, but not very many.

16 W have done a simlar exercise on the
17 Lake M chigan for the U S. Arny Corp of Engineers,
18 and the results here are plotted in a simlar way.
19 So in this case the shoreline of Lake M chi gan,

20 open coast, about 2300 kil onetres, and we had

21  about 1500 kil ometres where we had these

22 measurenents. W put themall on the graph, we

23 averaged themall, we get .3. So the average

24 erosion rate on Lake Mchigan is .3 netres per

25 year, about a foot per year. So, again, simlar
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1 to the I ower range reported for Lake W nni peg.

2 And like any popul ation distribution, again, there
3 is outliers of some eroding nmuch hi gher, but not

4 very many. Then everything bel ow zero here, and

5 again it is a smaller portion, are areas where

6 there is an accretion trend, where the sand is

7 accurrul ati ng al ong the shoreline and grow ng

8 beaches.

9 So | showed you those two exanpl es

10 because there is a lot of data and a |ot of effort
11 to put these two graphs together, to put in

12 context that the rates that you have on Lake

13 W nni peg are not unusual, they are in the ball park
14 of what you have on other freshwater |akes in

15 Canada that have simlar types of geol ogy.

16 And now |'mgoing to take you quickly
17 here to Lake Erie to show you the other end of the
18 spectrum And this is sone work that Baird is

19 doing for the Elgin County, to put the geography
20 in context, the north shore of Lake Erie here is
21 what we are talking about. This is the Long Point
22 sand spit, sand accunul ates here and sand over at
23 the Rondeau. This is all glacial sedinents, very
24 hi gh sand content and silt content in these

25 cliffs. And the average erosion rate,
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particularly in the eastern end, is 4 netres per

year. So .3 is high, .6 is high, but you wouldn't
want to be owning properties here and |losing 4
netres per year. To put it in context, | think
these pictures help to really show the nagnitude
of the erosion rate here which, to put it in
context, are some of the highest rates in the
entire Geat Lakes basin, Canada or U S. side.
The top of bank in 1978 here is the yellow |ine,
and then the red is where we are in 2010, and this
equates to about 120 netres of land | oss over a 30
year period. It is quite astounding. So this is
now t he 2010 photograph in the back drop,
everything that is lightly shaded here, and you
can see now where the bluffs are today is |ost,
been eroded at 4 netres per year. So that's the
ot her end of the spectrum

And this is another exanple, just to
the east of Port Burwell. This is the 2010 phot o,
1978. The solid red line is the top of bank, and
you can see how the contours are covering the
sl ope here. And now |I'm showi ng you the '78 on
the right-hand side. So everything that's |ake
ward of these bluff contours today is lost. So in

this particular |ocation, this canpground has | ost
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1 over half of its property since 1978.
2 Okay. So, switching gears now a
3 little bit to sone case studies to talk a little

4 bit nore about the erosion process and talk a bit
5 nore about sone other things that have been done,
6 other studies to |ook at the influence of water

7 | evel regulation on shoreline erosion.

8 So this Lake Ontario study, which

9 just nmentioned with the erosion rates, has a

10 simlar story to what has happened on Lake

11 Wnni peg with regulation, in that prior to 1960,
12 the outflow of Lake Ontario, which is controlled
13 by bedrock down the St. Lawence River, was a

14 natural outflow. So the discharge was related to
15 the stage of the | ake and the geonetry of the

16 outflow. And you had quite broad fluctuations, as
17 you can see here, between 1920 and 1960. And then
18 al ong cane the dam the Mdses Saunders Power Dam
19 in Cornwall Messena area, a very large structure,
20 and the bow was to keep the | ake within roughly
21 about a 4 foot or 1.2 metre operating range. So
22 the new operating range on Lake Ontario was neant
23 to be 74.2 to about 75.4, sonewhere up in this

24 range here.

25 So a simlar thing where you had this
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1 natural systemthat had quite broad fluctuations

2 that are related to the supply of water and the

3 dynam cs of hydrology, to a system where we now

4 are controlling the levels to sone degree. O

5 course, the supply of water really dictates the

6 | evel trend, but the regul ation plan does control
7 to some degree. And the idea is that the range

8 has been conpressed or narrowed in this post

9 regul ation era.

10 So the work that was done as part of a
11 very large study, multi-disciplinary study, was to
12 | ook at are their ways, should we devel op new ways
13 to regulate the outflow to the benefit of nore

14  stakehol ders? That was the nature of the

15 regul ation revi ew.

16 This next graph is a busy one, but |et
17 me just explain it to you. So we have on the red,
18 the levels of the | ake that happen from 1960 to

19 present. That 1958-DD is the historic regulation
20 plan and the historic supplies. Using the

21 conputer nodels, if we had the regulation plan

22 goi ng back as far as 1900, what would the |evels
23 have been hypothetically if the damwas in place?
24 So this is a hypothetical graph of what Lake

25 Ontario would | ook |ike over a 100-year tine
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1 frame, based on the actual supply of water to the

2 systemwith the damin place. So you see the red
3 there, and it is generally that fairly consistent
4 narrow range as managed.

5 And then we have this blue, the

6 pre-project with historic. And pre-project is

7 | ooking at the historical supplies of water to

8 Lake Ontario and the outflow with no nodifications
9 to the channels, no damin place. So what would
10 have happened on Lake Ontario from 1960 to

11 present? And of course, what happened

12 historically is what happened.

13 So, again, it is a simlar story on
14 Lake Ontario where the blue levels here in the

15 post regul ation show that w thout the dam the

16 | evel s woul d have been higher on Lake Ontario than
17 they were actually with the damin pl ace.

18 kay. So a little bit on sonme of the
19 technical studies then, this is a site on Wayne
20 County, it is the south shore of Lake Ontario, a
21 pl ace called the Chimmey Bluffs, and a typical

22 erodi ng cohesive profile cliff, sone hones very
23 close to the edge. So we are using a tool here
24  that Baird has devel oped over two decades now

25 call ed the COSMOS npdel . It is a nunerical nodel
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1 to simulate erosion processes. And sonme of these

2 inputs that you require, and not getting into

3 great detail here but just to set the context, we
4 need to have historical and recent profile data,

5 so what was the shore like and the bottom I ike

6 historically and present? You also need to have
7 time series water levels, tinme series waves, and
8 tine series ice cover. Now, the nodel runs on an
9 hourly basis to sinmulate the erosion process, both
10 on the | ake bottomand on the cliff. O course
11 then al so you need to have information on the

12 geol ogy and historical erosion rate.

13 So this next graph is a whol e bunch of
14 lines. These lines are representing the beach

15 condition. So the black is again a beach profile,
16 it is a narrow section of it, it goes out to 10
17 nmetres in depth here. W just zoonmed in on the
18 beach and we are zooned in on the bluff condition.
19 So here is the shall ow near shore portion. This
200 would be a little bit of a narrow beach. And then
21 here is the vertical, a fairly steep portion of

22 the bluff face and then the flat tabl el ands.

23 So what all of these lines are doing
24 here, both the horizontal retreat of the cliff

25 face and the downcutting of the near shore here,
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1 we are giving you different estimtes for

2 different water |evel sequences. The waves are

3 exactly the sane for all of these nodeling

4 simulations. The only thing that's changing is

5 the water |evel

6 So the two that | want to draw your

7 attention to are the two that | just showed you.

8 The pre-project is the hypothetical natural

9 outflow, so had the dam not been in place from

10 1960 to 1995, it generated the nost anobunt of bank
11 recession. It is the purple line. And then 1958,
12 W th deviations, is the current regulation plan,
13 it is what actually happened with the water |evel,
14 and it is sort of lined up here with the orange

15 line for plan 1958. So the nodel is simulating

16 that there would have been | ess recession, there
17 was | ess bank recession with the actual regul ation
18 pl an than the natural outflow

19 So to go back to this guy, when you

20 have all of these high highs that we had in the

21 | ast 35 years, hypothetically, if there was no dam
22 versus the red, which is what actually happened,
23 you woul d get nore bank recession at the site.

24 And this is just |ooking at the data

25 in aslightly different way, where we are | ooking
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at the cunul ati ve recession. So the recession on

the Y axis nmetres and tinme on our X axis. So |
put this one in here to highlight the fact that
again the erosion process is not |linear or
average, it is driven by the wave climate and the
wat er | evel regine.

And so the plan, the water |evel
regime that created the nost anmount of erosion was
this pre-project scenario, hypothetically, had the
dam not been built. And you can see that at the
end of the sinmulation it generates about 19 netres
of erosion. Then if you conpare that to '58
deviations, again, it is the orange and red lines
her e.

And these climte change scenarios are
really probably not that rel evant today because
they are sone estimates of what the | ake surface
woul d have been like in the future under clinmate
change that | would say are not technically
accurate anynore. So | would just disregard the
climate change ones. Really, the key thing is to
sort of draw your attention to those two |ines.

Ckay. Moving into sonething a little
closer to hone here, Lake D efenbaker in

Saskat chewan, some work that we did with J.D
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1 Mul I er & Associates, a partnership that we did in

2 studying the erosion at the site called El bow

3 Har bour. Again, | present it because it is very
4 simlar conditions to many of the sites on Lake

5 W nni peg. W have the erodi ng bank, you can see
6 at the back of the beach, we have clay near shore
7 here with a veneer of sand and gravel on top of

8 the clay. So this is a typical cohesive

9 shoreline. The clay is underneath that thin

10 veneer of beach sand.

11 W had sone really nice historica

12 dat asets here and they are plotted in this graph.
13 So the black one is where the bluff was in '77,
14 extending out into deep water here, 8 netres

15 roughly fromthe full supply. And then we had in
16 ' 84 beach condition and near shore profile in the
17 bl ue, and then the 2000. So quite a nice sequence
18 here that shows how both the bottom of the

19 reservoir is eroding over tinme, as well as a

20 hori zontal retreat of the bluff face itself.

21 These lines are the water levels, and this

22 reservoir has quite a broad range of fluctuations,
23 on the order of 8 metres. So a |ot of changes

24  seasonally in the water levels. The full supply

25 | evel is around 557, and we get down bel ow 549,
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1 548, in sone cases, so a really extrenme water

2 | evel range. But we plot those here on this

14 showing time on X axis, '77 to 2000 roughly,

15 all of your water |evels again, up and down,

17 red line is showi ng you the curul ative bl uff

20 and how much.

25 when the lake is at or near full supply.

3 profile to show you how during the high conditions
4 is when the waves are reaching at the back of the
5 beach, and during the average and | ower portions

6 of the range, the waves are hitting this portion

7 of the profile and eroding the bottom of the | ake.
8 So, again, without getting into al
9 the technical details, we used that beach data, we
10 used a wave climate fromthe | ake, we factored in

11 ice cover and water levels, we calibrated the

12 nuneri cal nodel, and then we sinulated the erosion
13 changes over tinme. And the graph here again is

here

16 full supply is the horizontal green line. And the

18 recession. So not the bottomof the | ake or that

19 profile, but that cliff face, when is it noving

21 And in this particular case, because
22 of the severe highs and lows on this reservoir,
23 really pulses, it is not a continuous thing at

24 all. The waves only get to the back of the beach

Page 1400
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So if you look at all of these steps,

again, we had quite a significant anount of
erosion in the '78 period, then it was constant,

al nost no change, junps up again in '81, big junp
in 93, '95. These tend to correspond with the
peaks when the | ake is near full supply, it has to
be at full supply for the waves to get to the back
of the beach and attack the cliff face.

So | present this to just show again
that interrelationship between the water |evels
and the wave climte, and how that drives the
erosion of these cliff faces.

And there is a few exanples in the
report that we presented, the sort of hypotheti cal
what ifs, and again this is the actual data from
the black is '77, "84 is the actual condition,

"84. And we say what if hypothetically you raise
the full supply level? And so during these 4
years, we artificially extended the peak a little
bit higher, up to 558 roughly, and what kind of

i nplications would there be? And the blue line
shows you what woul d happen. There would be quite
a dramatic increase in the anount of bl uff
recessi on, again, because that energy is noving

and hitting higher up on to the profile and
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1 hitting the cliff face.

2 Al right. So these sites are very

3 sensitive to water |levels, especially at the

4 hi gher range. But it doesn't nean that erosion

5 doesn't happen during the average and | ow wat er

6 | evel conditions, it is just happening | ower down
7 on the profile.

8 kay. W are on the second | ast

9 section here. | want to just spend a few m nutes
10 to tal k about potential future studies, and |

11 stress potential, we were just asked to think a
12 bit about what could be done in the future. |'m
13 not necessarily advocating that you do any of

14 these things, it is just sharing our experiences
15 with you and things that really all of the

16 st akehol ders in the Province of Manitoba my want
17 to consider in the future.

18 | think the question that is on a

19 nunber of people's mnds is, has regul ation

20 i ncreased or decreased erosion rates. And |I'm
21 here to tell you today that we can't answer that
22 guestion w thout doing sone technical studies. So
23 that's not sonething that you can just draw a

24 conclusion on. It is a very conplex question. It

25 is one where you want to take nmultiple lines of
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1 evidence to | ook at whether regul ation on Lake

2 Wnnipeg has actually accel erated or decel erated

3 erosion rates. | don't have the answer for you

4 today, and | wouldn't even want to guess what that
5 answer is. The only way to know what that answer
6 is, isto do a rigorous technical study. And I

7 woul d enphasi ze that you would want to take

8 multiple lines of evidence to | ook at how the | ake
9 has responded in that pre versus post regul ation
10 scenari o.

11 The other thing that | wanted to touch
12 on alittle bit, and this sort of gets nore to the
13 pl anning, is to share sonme experiences fromthe,
14 again, the Rural Municipality of Victoria Beach,
15 where Baird has been doing sonme work for a nunber
16 of years now. And | just present it as a case

17 study for people to think about with respect to

18 managenment of the shorelines in the future. And
19 when | tal k about managenent, | think one of the
20 trends that we are seeing el sewhere, and on Lake
21 Ontario, throughout the Great Lakes, certainly a
22 trend is that water |evel fluctuations have
23 happened, they are going to continue to happen,
24 and the winners in the future are going to be the

25 people that are able to respond to them that have
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1 a resilient coastline. So one way to be able to

2 manage fluctuating water levels is to have a pl an.
3 So that's what we did with the Regi onal

4 Muni cipality of Victoria Beach is we devel oped a

5 shorel i ne managenent plan with them

6 So the graphic on the left is what we
7 got when we started, and it showed all of this

8 green |l and | ake ward above these properties al ong
9 t he west coast, but reality is when you | ook at

10 t hem t oday, these col our coded ones, in many cases
11 the erosion was now on or into the private

12 property, which was a big problem a big challenge
13 for themas a coomunity. Because once the erosion
14 started to nove on to private property, the

15 erodi ng bank, it no | onger becomes a public beach.
16 And of course, | think nost people know that the
17 beaches are quite inportant to the people in these
18 communities, as they are el sewhere.

19 So the water level history here, along
20 cane the weather bonb in 2010, when we got |evels
21 up to 719. | think we have shown you today many
22 cases of what happens when you get those el evated
23 | evel s on these cliff faces, they erode very

24 quickly and at a nmuch higher rate than the

25 average, which is certainly what happened on Lake
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W nni peg and Victoria Beach. They also had -- and

here it's froma planning perspective, we were
surprised by the lack of oversight with respect to
devel opment. And in this case exanple here, you
can see this is a cliff failure, a bench froma
massive failure. The material used to sit up
here, and yet there is relatively little control
about geotechnical issues and slope failure issues
with respect to future devel opnent, which is quite
in contrast to other jurisdictions in Canada. And
then we have these sandy cliffs as well, they are
er odi ng.

So what we have done in this shoreline
managenment plan, and again it is sonething that
ot her communities around the basin may want to
think about, is pro-actively |ooking at and
mappi ng where will the shoreline be in the future.
So we are giving thema 25 and a 50-year estimte
of where the shoreline m ght be, so you understand
what your hazards are and what those risks are for
your investnments along your shoreline. There is
an uncertainty band here that grows, because of
course there is uncertainty where the shoreline
will be the further you get into the future.

W al so worked and engaged with the
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comunity quite extensively about what they wanted

with the shoreline, what is inportant to the
comunity, what kind of hazards do you have, what
ki nd of uses do you want to have for the shoreline
in the future, how does it integrate with their
devel opment pl an?

We canme up with a series of options
and ultimately settled on recomended nanagenent
approaches for |arger reaches of shoreline, not
the individual property scale, but |ooking at the
shoreline as a physical system understanding the
erosion and accretion processes, and doing
sonmething that's working with the physica
processes, not against them So in this
particular case the idea was to build a couple of
structures at the end of the beach and nourish the
beach artificially with sedinment froma | oca
quarry.

So that's enough about that, it is a
little nore detail ed than you needed, but just to
give you an idea of some of the things that coul d
be done wth respect to shoreline planning in the
comunity scale. And it is sonmething that's done
quite extensively in other regions, in the G eat

Lakes, for exanple, it is quite extensively done,
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1 and ny understanding is it is not really done that
2 much at all in this province.
3 The other thing that's pretty conmon

4  throughout the Great Lakes and all of the States

5 and Ontario is hazard mapping. And this is an

6 exanple of that Elgin County shoreline on the

7 north shore of Lake Erie, and there is an entire

8 policy regime at the Provincial |evel, passed down
9 to the conservation authorities or sort of |ocal
10 stewardship entities, and they are required to map
11 out where the shoreline will be in 100 years. Al
12 right.

13 So this is one of those areas where

14 the shoreline is eroding at 4 netres per year.

15 And hopefully you can see this red line is the

16 estimate of where the shoreline is going to be in
17 100 years. And so if a proponent, let's say the
18 | andowner of this parcel here wants to cone in and
19 build a new hone, if it is possible froma zoning
20 perspective, nost |ikely they want to come over

21 and put the house right here, because they want to
22 see the lake and have the views and hear the

23 waves, we have all seen that. GCkay. | can't

24 knock them the views are spectacul ar when you are

25 up on these cliffs, for sure. But what the policy
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regime in Ontari o says, you have to be away from

t he erosion hazard, the new devel opnent, for 100
years. So if a proponent wants to build a house,
t hey have to have road access and it has to be
behind this red |ine.

So throughout all of the nore
devel oped shorelines in the G eat Lakes region,
and certainly throughout all of Ontario, except
for the very northern portions that are
undevel oped, |'mtal king Lake Superior, for
exanple, this nmapping is available. So if a
proponent wants to conme in and say, | want to
build nmy house, there is a policy regine that's
going to make sure that house is located in a
| ocation that's safe for 100 years.

It is ny understanding this type of
thing is not really done in Manitoba, and that's
sonet hing that could be done in the future to do a
better job of the planning and to m nim ze the
hazards and the risks that future devel opnent is
exposed to.

And then | think ny last slide here is
just talking a bit about shorelines, shoreline
communities and resilience. The schematic here is

what a | ot of places, conmunities across Canada
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1 and the world really for that matter have done, is

2 that linear type of devel opnment right on the shore
3 edge, intensively devel oped, great views for the

4 people that are there, a |lot of hazards, has a big
5 i npact on ecosystens. And what would be nice to

6 see, and sonmething that 1'ma strong advocate for
7 is a nore proactive, nore creative future. This

8 may not be the perfect diagramon the right here,
9 but it is showing a green corridor along the |ake
10 and focusing the devel opment further inland, in

11 ti ghter conpact communities, in places where you
12 are safe fromthe hazards, and yet still provide
13 access to the shorelines, places where you can go
14 and recreate, but not getting into that problem of
15 bui l ding a home too close or putting your assets
16 too chose to an eroding shoreline.

17 So | think with that |I'm concl udi ng ny
18 formal slides. Thank you everyone here today to
19 Iisten, and those of you on the video

20 conferencing, and | guess we wll switch to

21 guestions through the Chair. Thank you very nuch.
22 THE CHAI RVAN:  Thank you, M. Zuzek

23 Mani t oba Hydro?

24 MR. BEDFORD: Could you give us five

25 or ten m nutes?
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1 THE CHAI RVAN: Sur e. Let's take ten

2 m nut es.

3

4 (Recessed at 10:55 a.m and reconvened
5 at 11:05 a.m)

6 MR. BEDFORD: W don't have any

7 guestions. Thank you.

8 THE CHAIRVAN: | think they just nmade
9 your life easier, M. Zuzek. M. WIIlians?

10 MR. WLLIAMS: No questions. Qur

11 client just wanted to say we read a | ot of what
12 M. Zuzek has done in Ontario and el sewhere, and
13 we certainly appreciate that.

14 THE CHAIRVAN: I f you want that on the
15 record, you have to cone and speak into a mc

16 MR WLLIAVMS: M. Chair, and nmenbers
17 of the panel and M. Zuzek, good norning. | just
18 want to indicate we have no questions, but our

19 client has read with great interest the work of
20 Baird in Ontario, as well as for Victoria Beach,
21 and certainly appreciate his contribution to this
22 process.

23 THE CHAI RVAN:.  Thank you,

24 M. WIllianms. Pimcikamak, do you have any

25 guestions of the witness? Thank you. Panel
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1 menbers, M. Yee?

2 MR YEE. M. Zuzek, I'ma bit of a

3 dummy when it cones to erosion so | need

4 clarification. A couple of your slides, the one

5 on erosion basics, you tal k about the force

6 associated with the waves and the currents exceeds
7 the resisting properties of soil, it erodes. And
8 again on the other slide you have for sedi nent

9 transport you tal k about waves and current pushing
10 sedinent along. | just want clarification what

11 you nean by currents? Are these currents that are
12 caused by the fluctuation of the | ake |evels, or
13 are they natural currents fromsay rivers

14 entering, in the case of Lake Wnnipeg they are

15 tal ki ng about a diversion or putting a new channel

16 in, are these the currents that you are referring
17 to?
18 MR ZUZEK: That's a very good

19 guestion. Probably a clarification first, when we
20 talk about the force of waves and currents

21 exceeding the resisting properties of the soils,
22 that's primarily for the cohesive or consolidated
23 gl acial sedinents that we have. Wen we are

24  tal king about waves and currents and sedi nent

25 novenents in the diagram you nentioned, about sand
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1 novi ng al ong the coastline, those would be -- it

2 is really a different environment. It is a sandy

3 envi ronnment, where the sand is noving along the

4 shoreline generally. In those currents --

5 specifically your question, the currents are those

6 generated by breaking waves. So they are

7 stormdriven waves that approach the beach at

8 oblique angles, will break, create turbul ence,

9 generate what we call a long shore current. Those
10 currents will suspend sedinent in the water colum
11 and nove bed | oad al ong the bottom and
12 essentially transport that sand down the beach
13 al ong the shoreline. So it is the currents that
14 are generated primarily during waves, breaking
15 waves during stormevents, and not the general
16 gyre that you mght get in a |lake |like Wnnipeg
17 during cal ner peri ods.

18 So the events that will create

19 sedi ment plunes, for exanple, com ng out of the

20 rivers, or after a heavy rainfall event, those

21 currents are primarily, the gyres are primarily

22 nmoving fine silt and clays. And fromthe

23 st andpoi nt of beaches and how t he beaches erode

24 and evolve over tinme, we are really not interested

25 in the sand and silt fracti on because that doesn't
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1 stay on the beaches. |I'mprimarily interested in

2 the sand and gravel fraction, and that's noved

3 during severe storm events.

4 MR. YEE: Thank you very nuch.
5 THE CHAI RMAN: Ms. Suek?
6 MS. SUEK: Yes. You know, the charts

7 that you had showi ng pre and post regul ati on show
8 | oner -- that the highs have been contai ned and

9 the | ows have been -- are less too, you know,

10 there is less, greater fluctuation. Sone people

11  who have presented to us feel that because the

12 lows aren't as low either, because that's been
13 contained as well, that the erosion doesn't have
14  enough, | nean, it doesn't have enough tine to

15 cone back. That it used to be if it eroded, it

16 would cone back because of the highs and | ows.

17 The fact that the lows aren't as |ow as they were,
18 is that having any effect on the sedi nent being

19 deposited or the erosion?

20 MR ZUZEK: That's a very good
21 guestion. Thank you for it. | think it is an
22 i nportant question and it is one of those -- it is

23 a question that's hard to answer in general terns
24  because it is -- it will depend on site specific

25 conditions. So how nmuch sand is in the near shore
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1 environnment, what is the geology like, what is the

2 wave exposure like? But certainly in general, and
3 this has been shown on the G eat Lakes where

4 there's been nore scientific research, | think,

5 than on Lake Wnni peg, as the water |evels drop

6 and during falling | ake |l evel trends, the downward
7 di ps per se, you do have events where -- you do

8 have tinmes where sand is pushed on shore. So

9 water levels drop, not only do the beaches, nore
10 of them are now uncovered, because there is |ess
11 water so the beach naturally gets wi der, but you
12 do have -- you can't have the potential for

13 on-shore sand novenent during those falling water
14 | evel s conditions. So it is sonething that

15 happens, but it is also a very conpl ex process,

16 and it is not one where you can just draw sort of
17 a general conclusion, it is sonmething that you

18 would need to take a ook at in a scientific

19 st udy.

20 M5. SUEK: | just have one nore

21 guestion. You showed a slide of Grand Beach and
22 you tal ked about it being a bit protected by the
23 land there. W heard from people around G and

24 Beach that they were | osing considerabl e anount of

25 the beach, and | didn't hear that here. [''m
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1 wondering, if you have | ooked at that, have they

2 lost a ot of beach? 1Is that really protecting

3 them or what is your, what do you think about

4 that?
5 MR, ZUZEK: Good question. | think
6 G and Beach -- to be totally honest we haven't

7 done any specific technical studies there. W

8 have certainly seen the beach, we have seen the

9 photos. | would call that beach, and again this
10 is wthout having done any background work there,
11 but | suspect that it is what we would refer to as
12 a beach that's dynamcally stable. In other

13 words, it definitely doesn't have a | ong-term

14 erosion trend, because there is a beach there and

15 there wasn't a long tinme ago. It is a beach that
16 i kely changes, the width will change as the water
17 | evel s fluctuate up and down, partially because

18 sone of the beach is getting covered during the

19 hi ghs, and during the | ows nore beach is becom ng
20 uncovered. So there is that natural effect.

21 There is also the novenent, on-shore and off-shore
22 sedi nent, and that's well-docunented in technical
23 literature. But by and |l arge, by the nature of

24  that head | and that sticks out there, | think the

25 beach is stable in the long term
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1 Now, that's not to say there aren't

2 periods, or if you have a couple of sumrers of
3 water |evels above 715, you will certainly see
4 sone of your beach erode, but it likely cones back

5 when the water |evels go back down.

6 M5. SUEK: Ckay, thank you.
7 THE CHAI RVAN: M. Harden?
8 MR. HARDEN:. Bev stole ny thunder on

9 the effect of the | ow | evel.

10 Another thing that's been said is that
11 by concentrating |l evels near, close to the nmean by
12 removing the fluctuations, you are concentrating

13 the erosion at a particular narrow range of

14 | evel s, and that increases the rates at those
15 | evel s. Can you coment on that?

16 MR. ZUZEK: Anot her good questi on.
17 So this gets to the question or the

18 need, in our opinion, to answer the broader

19 guestion of, has erosion accel erated because of

20 the nature of the water |evel change, fromthe

21 broad natural fluctuation to the conpressed range
22 that we have today? Wen | say conpressed,

23 somewhat conpressed in historic. And we studied
24 this in a nunber of freshwater |akes across Canada

25 and the United States. And until you | ook at that
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1 in a formal scientific process and a study, it is

2 very difficult to cooment. Because what you

3 really need, and this is the only way that we've
4 seen it done in a defensible way, is you need to
5 | ook at hour by hour, what water |evel do you

6 have, what kind of wave climte do you have on

7 that hour, and do that over nultiple decades, and
8 then conpare that for a natural systemversus the
9 nodi fi ed one.

10 So the conputer animation that |

11 showed you there, mnd you is a little bit junpy,
12 but you are actually |ooking at 30 years of

13 evolution of that profile on an hourly basis. So

14  the physics of erosion on those cohesive sedinents

15 is being sinmulated every hour for 30 years. And

16 so wherever the water level is -- if it is really
17 | ow you are getting that downcutting on the

18 profile. If the water |evel cones up high above

19 t he beach, the energy goes into the bluff and then
20 you have that horizontal retreat.

21 So until you do that in a

22 determnistic way with a tool to renove the

23 subj ective nature of trying to cone to a

24 conclusion, you really don't know But | think

25 that is a question that could be answered, but it




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1418
1 is not one where you can just give an opinion on,

2 you really need to look at it in a formal way.

3 MR. HARDEN: Thank you, that was ny

4 only questi on.

5 THE CHAI RMAN:  Thank you. M question
6 sort of flows right out of Bev and Neil as well,

7 and tal king a bit about beaches. And you've

8 tal ked about, at |east on the Victoria Beach side
9 of the | ake, increased stability of sandy

10 features. W've heard -- we heard from at | east
11 one witness in Gmi, in particular, who even cane
12 wth a figure, and | don't have the notes from

13 that nmeeting with nme, about how nmany m | es of

14  beaches have been lost inthe Gnmi RM It was

15 significant. And actually one of the pictures in
16 your presentation, the eroding cohesive shoreline,
17 | know that area, there used to be a very nice

18 beach along there. As an aside, | actually |ooked
19 at buying a lot, one of these two right here in

20 this picture, but when | saw the eroding

21 shoreline, | didn't. That area now, as another

22 aside, has a rock arnmour all the way along it, and
23 that may pose other issues, as you' ve indicated.
24 But do you know anyt hi ng about the west side of

25 the | ake beaches, or if they woul d have been
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1 i nfluenced differently than the east side beaches?

2 MR ZUZEK: Okay. So | guess the

3 first point to nake there, one of the coll eagues

4 that | work with was very active on the studies

5 around 2000 that |ead to the handbook, and he was
6 the one that did the site visits to the west side,
7 it wasn't nyself. There is a couple of things

8 that | can maybe raise to try to put your question
9 in context, which I think is, are there |ess

10 beaches today than there was historically? And

11 there is two general things that we' ve observed

12 again on these freshwater |akes across North

13 Anerica that can contribute to a reduction in

14  beaches. And certainly one of themis arnouring
15 erodi ng shorelines. The reason | nade the point
16 of stating that, the sedinent that you have on the
17 beaches on Lake W nni peg, nost of it came from

18 shoreline erosion. So there would have been sone
19 sand once the glaciers left, there could have been
20 a bit of |oose sedinent here and there, but by and
21 | arge what happened is the | ake becane a | ake,

22 waves were generated by wind and currents and they
23 started to erode materials. So the source of the
24 sand and gravel for the beaches that we do have,

25 and the people hold so dear to them comes from
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the erosion process. And that's a really

fundanmental point for people to understand.

So then we go to the unfortunate
property owner who has an erodi ng shoreline and
they don't want to see their property erode, and |
can be certainly synpathetic to that, and they
build a structure. And then the nei ghbour builds
a structure, and the next nei ghbour builds a
structure, and they harden the shoreline and they
stop the erosion process, and possibly for a | ong
time, possibly for a short anount of tine,
what ever the scenario is depends on how nuch they
invest in their structure. What they have done
there is help their challenge with respect to the
erosion, but they have cut off the sedinent
supply. So you have cut off the supply of new
sand and gravel entering the near shore
envi ronment by arnouring your shoreline, or a |ong
stretch of shoreline.

So while I"'mnot in a position to draw
conclusions fromGmi, but | have certainly done
enough ot her studies throughout the Geat Lakes
that arnouring shorelines along eroding shores
with communities will result in |ess beaches for

sure, that's well docunmented. There is a place on
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1 Lake Erie where 90 per cent of the shoreline is

2 arnmoured now, and we have neasured dramatic

3 changes in the beach environnents in that

4 conmmuni ty.

5 Now, the other piece that -- the other
6 pi ece of information to share, which comes from

7 one of the previous studies and that's the Lake

8 Ontario work, when that study, and it went through
9 ext ensi ve consultation and we were invol ved,

10 heavily involved for five years. And ten years

11 |ater they are just nowtrying to get a new

12 regul ation plan in place. So it has been a very
13 extensive consultation process. But we heard from
14 a lot of stakeholders that their beaches, there is
15 | ess beaches since regulation. And we heard that,
16 and a |l ot of people wanted to talk to the

17 regul ation itself being the issue. And we

18 listened, and we studied that, and as we got

19 further into the investigation and we started

20 | ooki ng at the conputer nodeling that | showed

21 you, what we have shown on Lake Ontario by

22 conpressing the range is that you've reduced the
23 long-termerosion rate. And if you reduce the

24 | ong-termerosion rate by conpressing the water

25 | evel range, that neans you are generating |ess
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1 sedinment. So on Lake Ontario, again, in sort of

2 broad conceptual terns, there is | ess sedi nent
3 today in the systemthan there was in the

4 pre-regul ati on scenari o because the shore is
5 eroding slower. There has to be less, we are

6 maki ng | ess sedi nent from erosion.

7 So there is a lot of
8 interrelationships, there is a lot of trade-offs,
9 like anything in life, along shorelines. So one

10 action may often result in an unexpected action

11  sonewhere el se.

12 THE CHAI RVAN:  There were peopl e,

13 again at Gmi, who said, and |I'mnot a geol ogi st,
14 said that it was actually when the water was | ower
15 that the sand came up on to the beaches and hel ped
16 the beaches, and they felt that the regul ation of

17 the lake had limted those | ower |evels.

18 MR. ZUZEK: Yeah. The sinpl est

19 anal ogy, there is sonmething called, there is a

20 concept called the Bruun rule, which was devel oped
21 by a gentleman called Pierre Bruun. And basically
22 he showed that as water |evels are | owered, there

23 is an on-shore novenent of sedinment. And it is a
24 bit like a tube of toothpaste, if you put your

25 hand down on the tube of toothpaste, you are going
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to squirt toothpaste up the beach slope. So it

does happen, the waves and currents create -- |
showed you the exanpl e where the eroding profile
on that one | ake that they raise the level 3
netres, the shape of the bottomis a product of
the wave climate, and the water |evel regine. And
so there is an interrelationship there between the
bars, and the depths, and the slopes of your near
shore environnment is directly related to your wave
climate, and they create an equilibrium when you
are in a simlar |lake level. Wen you drop the

| evel of the lake, all of a sudden the systemis
out of equilibriumbecause it is not as deep. So
as the waves approach the shore, all of a sudden
the | ake is shallower than it was, and that can
result in the on-shore novenent of sedinent. So
it is -- 1 think the scenario that they are
describing in general terns, again, | think it is
possi ble that that's happened. But in a place
like Gmi, | think to try to draw sone
concl usi ons around causation, you need to | ook at
the broad context of the community, you need to

| ook at the geol ogy, you need to | ook at the
artificial hardening of the shoreline in context

of water level regulation. So it is not possible
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1 to sinply just take one lightning rod and draw a

2 conclusion, you need to look at the entire

3 picture, the interrelationships, all of the

4  physical processes along the shoreline, and then

5 draw your conclusions, again, if you can, from

6 mul tiple |ines of evidence.

7 THE CHAI RVAN:  Thank you. Just an

8 observation. You nentioned a stretch of Lake Erie
9 where 95 per cent of the shoreline was arnoured.
10 About 10, 12 mles south of Gnmi there is an area
11 call ed Dunnottar where there is a nunber of

12 beaches, and | woul d guess that probably 75 to 85
13 per cent of the stretch for 3 or 4 mles al ong

14 there has been arnmoured. And there are still sone
15 areas that are unarnoured where there is not bad
16 beaches, but a |lot of the beach is gone. Wether
17 one caused the other, | can't say. You nentioned
18 in both your report and today's presentation that
19 to determ ne whether regul ati on has increased or
20 decreased erosion rates would require a technical
21 investigation. Can you briefly describe what such
22 a technical investigation would involve?

23 MR ZUZEK: | think there is at |east
24 two things that could conme to mnd that you would

25 want to do and, again, it is about trying to comne
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1 to the conclusion with multiple Iines of evidence.

2 | keep com ng back to that. You don't want to

3 just sinply draw your conclusions from one thing,
4 or a narrow range of, or range of types of

5 science. But | think certainly neasuring rates of
6 change coul d be done. It may have al ready been

7 done, but you could neasure the rate of shore

8 erosion in the pre-regul ation and conpare that to
9 the rate of shore erosion at a site in post

10 regul ation, so sinply neasuring physical changes
11 on the shoreline. That's not w thout chall enges,
12 because in the pre-regulation era the quality of
13 our mappi ng and phot ographs are not as good as

14 they are in the post regulation. But it could be
15 done. It is the type of thing that has been done
16 el sewhere.

17 Now, the one caveat with that is that
18 the wave climate m ght be different in the pre and
19 the post. So if you neasured changes, and just

20 usi ng round nunbers, the erosion rate in the

21 pre-regul ation was 2 feet per year, and in the

22 post regulation it is 1 foot per year, or vice

23 versa, 1 foot pre, 2 feet post, you would notice a
24 difference in the rate. But then you would have

25 to ask yoursel f, have the driving forces changed?
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So you woul d have to quantify the driving forces

of change, which is primarily the wave clinmate on
the | ake. Maybe it was wavier, there was nore
energy in the pre-regulation, there is | ess energy
in the post, or vice versa. So neasuring gives
you one bit of information, but what it doesn't
bring into it is that driver of change. Then you
have the water levels and the supply of water to
the system and how that's changed, so that would
need to be | ooked at.

And then that | eads us to the type of
thing that we've had a chance to do in the past
for other clients, and that's the conputer nodel.
And the reason we showed sone of those exanpl es
today and tal ked about that in the report is that
it pulls it all together. It pulls together the
water levels, it pulls together the wave climte
and the geol ogy, and the erodibility of the soils.
And it is just another piece in the tool box that
can be used and it has been used in the past.

So those are a couple of things that
could certainly be used. O course, you can
al ways talk to people too and use | ocal know edge,
traditional know edge is another form Those are

a few things that come to m nd.
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1 THE CHAIRMAN: So it can be done?
2 MR ZUZEK: |t can be done.
3 THE CHAI RVMAN:  Thank you. You al so

4 mentioned, again, both in your report and today

5 that -- I will just read fromthe report:

6 "Conpared with other Provincial and

7 State jurisdictions with mnagenent

8 responsibilities for large freshwater
9 | akes, Manitoba has limted policies

10 and regqgul ations.™

11 | guess ny question is, do these kind

12 of policies and regul ations, are they reasonably
13 available online? | mean, if we went to Ontario
14 or M chigan, or somewhere other, could we find
15 exanples of this type of policy?

16 MR ZUZEK: Yes. Mst of the -- in
17 the States it is primarily the Departnent of

18 Nat ural Resources at the state level that wll
19 have gui delines for new devel opnent. In Ontario,
20 there is sort of a dual responsibility there.

21 Historically it was with the Mnistry of Natural
22 Resource. That's been transferred now to the

23 Conservation authorities, and they have generic
24 regul ations, and they | ook at hazards, fl ooding,

25 erosion, the two big ones, but they also | ook at
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beaches as well, dynam c beach environnents. And

what they are focused on, these regulations, is,
agai n, locating new devel opnent away fromthe
hazards for 100 years. That's the premse, | wll
refer to that as the planning horizon.

Ontario has the | argest planning
hori zon, or |ongest planning horizon in the G eat
Lakes. Oher places like Mchigan is 60 years.
In the State of Chio, at least the last tine |
checked, it is 30 years, nore the sort of duration
of a nortgage type thing. So that's sonething
that is done.

And what | would nention is that |
think, while | think it is a good thing to have
such a policy, it is not the only thing that you
can do either. So what these policies do is
di ct at e where new devel opnent can occur in a safe
manner. And that in itself is an acconplishnent.

In Ontario, just to give the panel
some background, it didn't necessarily evolve
because the Province of Ontario thought that we
shoul d protect people. It happened because there
is repeated clains of flood and erosi on danage
during high water events, and the Province

realized, | think we can do sonething better here
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1 and mnimze the anmobunt of peopl e knocking on our

2 door for conpensation if we had a better policy to
3 | ocate new devel opnent in a smarter |ocation. So

4 these are good policies.

5 Now, where | would say that they fal

6 short in a global context is that in many pl aces

7 around the world, including Europe, they are

8 noving to this approach of ecosystem based

9 managenent. And that woul d be | ooking at your

10 ecosystemin a whole context, and the services it

11 provi des, and nmaki ng wi se resource nanagemnent

12  deci sions.

13 So when | get on ny soapbox in Ontario
14 and | start kicking sand around, | say, great that
15 you keep the people away fromthe hazards, but

16 shoul d we devel op honmes everywhere, should we

17 devel op on erodi ng shorelines?

18 So there is a lot of inportant

19 guestions that we can ask. And of course, we can

20 al ways mmke inprovenents. |I'mnot trying to be

21 critical of governnment in any way, but we |earn as
22 a learning community over time, things that we did
23 in the 1960s we don't do today. W don't |ine

24 creek channels with concrete anynore. W have

25 | earned a | ot about shorelines and coastlines in
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1 the | ast several decades and we al ways nake

2 i nprovenents. And that's what we should strive to
3 do as a community. That's why | nentioned that

4 whether it be done at the conmunity |level, nore as
5 sort of a stakehol der driven exercise, whether it
6 is a bottomup, or whether it is nore of a top

7 down governance approach, | think there are things
8 that could be done in Manitoba to inprove the

9 resilience of the shoreline comunities and reduce
10 hazards and result in a better, safer coastline in
11 the future.

12 THE CHAIRVAN: | don't think that

13 have any ot her questions. Anybody el se? Last

14  chance?

15 Vell, | think you got off quite easy
16 today. Thank you very nuch for your presentation
17 today. Thank you for preparing the paper that we
18 recei ved a nunber of weeks ago. This issue,

19 shoreline erosion is a big issue with a nunber of
20 peopl e, particularly around the southern basin of
21 Lake Wnnipeg. So the work that you have done

22 wll certainly help us explain sone of these

23 things. | don't know that we will satisfy

24  everyone, or convert everyone who has other views,

25 but this will certainly help us in comng to
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1 whatever conclusions that we do. So thank you.
2 And as sonebody who has spent a | ot of
3 time around Lake Wnnipeg, | would like to thank

4 you and your firmfor the work that you have done

5 to try and save that southern basin.

6 MR. ZUZEK: Thank you very nuch.

7 THE CHAI RVMAN:  Thank you. So we are
8 finished early. [11SD w Il hopefully show up at

9 1:30, so we will cone back here at 1:30 for their

10 presentati on.

11 (Recessed at 11:30 a.m and reconvened
12 at 1:30 p.m)

13

14 THE CHAI RVAN. Ckay, are we ready to

15 go? You are ready to go, Hank?

16 DR. VENEMA:  Sure.

17 THE CHAIRVMAN: | f you would cone up to
18 the hot seat?

19 Dr. Henry David Venema: Sworn

20 DR VENEMA: Good afternoon, | adies

21 and gentl enen, and thank you for your interest in

22 this topic.

23 The International Institute for

24 Sust ai nabl e Devel opnent submtted a paper entitled

25 Strategic Large Basin Managenent For Muiltiple
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1 Benefits, and | will present sone of the

2 hi ghli ghts of that paper herewth.

3 So, the intent of the paper is to

4 hi ghl i ght the geographi c context of the Lake

5 W nni peg basin, particularly its vast watershed

6 arearelative to the surface area and vol une of

7 Lake Wnnipeg. And here is a map of the extent of
8 the watershed, and it extends fromthe eastern

9 sl opes of the Rockies to the so-called water tower
10 of the Wnnipeg River systemin Northwestern

11 Ontari o, back down into South Dakota. So it

12 really receives water froma very, very | arge

13 drai nage area. In fact, the ratio of the volune
14  of Lake Wnnipeg to its basin area is by far the
15 | onest of all of the great |akes of the world.

16 So you can see that the big geographic
17 context is that the buffering capacity of the

18 geogr aphi c processes taking place in this | arge

19 basin is relatively | ow conpared to the other

20 | arge | akes of the world.

21 This region is also subject to clinate
22 change and the effects thereof. This is a map of
23 Pal liser's Triangle, as denoted by an early

24  explorer of Western Canada, and the region is also

25 noted for its high climatic variability, effects
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1 which are expected to beconme nore extreme under

2 climate change projections.

3 Now, the intent here is to just

4 hi ghl i ght that ecosystem services from watersheds
5 provide rmultiple benefits, and that includes

6 notably climte regulation, the potential for

7 wel | - managed wat ersheds to buffer the inpacts of
8 climate change inpacts, watersheds can al so

9 i ncrease storage capacity.

10 Anong t he ecosystem system services
11 for watersheds is hydropower production. And as
12 |1 SD has denonstrated in its work, nutrients,

13 which is of course a very major issue with respect
14 to Lake Wnnipeg, water purification and so on,
15 these are all ecosystem services that well

16 functioni ng watersheds provide.

17 Now, the remainder of this

18 presentation I'mgoing to focus on a particul ar
19 aspect of enhanced ecosystem services from

20 watersheds, which are particularly relevant given
21 the nutrient |oading stresses, given the climte
22 change stresses, and are applicabl e across vast
23 areas of this watershed.

24 The idea of using watersheds and

25 wat ershed managenent to increase ecosystem
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services is particularly salient, given the fact

2 that we know fromrecent research that flooding

3 events dom nate the nutrient |oads to Lake

4 Wnnipeg. So the nore intense the flooding event,
5 the nore extreme the nutrient |oading event. And
6 this is actually a non-linear relationship, so it
7 is very inportant to basically take the flood peak
8 off if you want to deal with nutrient |oads. And
9 the nodification across this vast |andscape, as it
10 has been settled and devel oped for agricul ture,

11 has really tended to exacerbate the peak flows and
12 nutrient flows. And this is confirnmed in recent
13 research by Poneroy, just very recently in

14  sout hern Saskat chewan, the best sort of analytical
15 work on the influence of wetland drai nage on

16 i ncreased peak fl oodi ng events.

17 Now, one of the approaches that

18 conbines multiple benefits, flood storage, flood
19 peak production and nutrient |oading benefits is
20 this idea of non-point -- sorry, distributed

21 storage. It is inportant to note that about

22 two-thirds of the nutrient | oad on Lake W nni peg
23 is from non-point sources, from background

24  wat ershed processes and from ant hr opogeni c

25 sources, including agriculture. And one of the
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1 approaches that conbines the nmultiple benefits,

2 i ncreases the flow of ecosystem services, is the

3 concept of distributed storage. And we have

4 several interesting exanples in the Lake W nni peg
5 basin, including the small dam projects at South

6 Tobacco Creek, the North Otawa i npoundnent

7 project, and sone of the work that's been going on
8 under -- through the University of Mnitoba

9 watershed systens science programregardi ng

10 regraded ditches and filter ponds and back-fl oated
11  dans.

12 So in the analysis that 11SD did on

13 di stributed storage approaches, we noted that when
14 one cal cul ates the value of the ecosystem

15 services, including flood flow reduction, nutrient
16 interception, and potentially carbon managenent,
17 when one | ooks at the broader suite of ecosystem
18 service benefits conpared to cost, we see the

19 di stributed storage approaches have significantly
20 hi gher than 100 per cent benefit cost ratio. So
21 the -- and those benefits include avoi ded drought,
22 new wet | and habitat, production of biomass, carbon
23 credits, reduced eutrophication and avoi ded

24 flooding costs. Those are conpared w th upfront

25 capital costs, operating costs, and the
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opportunity cost of using agriculture |and for

thi s purpose.

Here are sone exanples of different
styles of distributed storage.

Now, the broader intent of the
di rension, the focus on distributed storage is
within the context of nethods that increase the
overall flow of ecosystemservices. And we regard
the integration of ecosystem services with
i ntegrated water resources managenent as the
ascendant paradigm This quote is taken fromthe
fourth assessnent report of the intergovernnental
panel on climte change, where it was stated that
t he paradi gm of integrated water resources
managenment wi Il decrease the vul nerability of
freshwater systens to climate change. And in the
context of Lake Wnnipeg, that's very inportant,
as we know that climte change is one of the
drivers of nutrient managenent, of nutrient
| oadi ng to Lake W nni peg.

Just a few exanpl es where | arge scal e
i ntegrated water resources managenent has really
flourished in a multi-jurisdictional setting
i ncl ude the Col unbia River basin, where you see

mul ti-jurisdicitonal planning, adaptive
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1 managenent, the innovative use of financial

2 instruments to fund conservation and water

3 managenent activities, Colunbia River basin is a
4 good exanpl e thereof, and a shared basin between

5 U. S. and Canada.

6 The Murray-Darling basin in Australia
7 i s another very good exanpl e of

8 mul ti-jurisdictional, collaborative, |arge scale

9 basi n managenent. And here we see, again, the use
10 of innovative fiscal instrunments, including water
11 guantity trading, to nanage conpeting stresses in
12 the basin. So we are seeing the application of

13 financial instruments to nmanage ecosystem services
14 as part of an integrated water resources

15 managenent paradigmon a |large scale nore so

16 t hroughout the worl d.

17 O her trans-boundary basins that we

18 have revi ewed where this approach is ascendant

19 i ncl ude the Danube River, the Ckavango River in

20 Africa, and the La Plata River in South Anerica.
21 So the intent here is to alert us to
22 the potential for large scale integrated water

23 resources managenent across the Lake W nni peg

24  basin, given the fact that it is these distributed

25 geographic stressors that really drive nutrient
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1 | oadi ng into Lake W nni peg.

2 So the recomendati ons, the broader

3 recommendations fromthis paper are to enhance

4  basin-w de managenent and governance. Consi der

5 the land as ecol ogical infrastructure, |ook at our
6 watersheds as opportunities to construct

7 mul ti - purpose ecol ogi cal infrastructure that

8 conbines flood storage and nutrient nanagenent,

9 drought protection, downstream aquatic ecosystem
10 managenent opportunities.

11 The other key recommendation is to

12 use, increasing the use of financial instrunments
13 to generate ecosystemservices. And there are --
14 this is basically a swap between a hard

15 infrastructure for soft infrastructure, which can
16 be done often at |ower cost than hard

17 infrastructure investnents.

18 Look at nutrient managenent issues

19 from an upstream perspective, and | ook at the

20 climate change benefits, the increased resilience
21 to flood and drought shock as co-benefits from an
22  upstream storage perspective, an upstream

23 ecosystem service, nore broadly, ecosystem service
24 enhancenent perspective.

25 Sol will leave it at that. W have
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not -- I will just mention anecdotally that in the

Lake W nni peg basin, we have not had a structured
ecosystem procurenent programever. W have had
smal| scale pilots, but we have never
systematical |y approached the purchase of
ecosystem services for nmultiple benefits. There
has never been a structural approach to that.

W have the Prairie Provinces Wter
Board, we have the Red River Basin Comm ssion, but
those are elenents only of what a broader
i nt egrated wat er resources nanagenent paradi gm
woul d | ook like for the Lake W nni peg basi n.

| will leave it at that for the
nmonent. Those are sone of the highlights fromthe
paper that we submtted.

THE CHAI RVAN:  Thank you, Dr. Venema
Norrmal Iy, under our rules of proceedi ngs, soneone
who just cones forward to nake a presentation
isn't subject to questioning, but | think, given
the nature of your expertise, and your comment to
me before we went on the record that you woul d be
open to questions?

DR. VENEMA:  Sure.

THE CHAI RMAN:  Ckay. Are there any

guestions from Manitoba Hydro?
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1 MR. BEDFORD: Dr. Venenm, ny nane is

2 Doug Bedford, I work at Manitoba Hydro. And |

3 recall, when | read the paper that you and your

4 col | eagues filed, one of the questions that |

5 don't think that you address in the paper but

6 certainly crossed nmy m nd was, given the size of

7 Lake W nni peg, woul d not upstream reservoirs,

8 plural, have to be enornous in size to have any

9 real inmpact on inflows into the |ake?

10 DR VENEMA: We did a calculation --
11 we did a calculation on the 2011 flood fl ows and
12 we | ooked at the Portage Diversion, and the anount
13 of water in the order of 3 and a half mllion acre
14 feet that flowed through the Portage Diversion in
15 2011. And it was a fairly rough estimate, but we
16 estimated that one in ten sections holding three
17 feet of water upstream of the Portage D version
18 would have elimnated the need to use the Portage

19 Di ver si on.

20 MR. BEDFORD: You perhaps wander ed
21 into ny next question, which is, where would one
22 | ocate these reservoirs? And | just heard you say

23 upstream of the Portage Diversion, but | think
24 that comrent was in specific reference to Portage

25 Di version and inflows into Lake Manitoba?
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1 DR VENEMA:  Yes.

2 MR BEDFORD: So if we turn our m nds
3 nore broadly to Lake W nni peg, and keeping in m nd
4 the various rivers and streans from whence cone

5 the inflows, where would you propose putting these

6 reservoirs?

7 DR. VENEMA: Well, | nean, there is --
8 it is adifferent style of agriculture, basically.
9 | nean the detailed siting, this work was done

10 decades ago, in fact, where sone of the sort of

11 in-stream fl ood | ocations of storage |ocations

12 woul d be, but there is also the broader potenti al
13 to use, to use the agricultural |andscape.

14 W al so estimate that of the 5 per

15 cent of the agricultural |and base that's under,
16 on average under a flood claim if that was

17 repurposed for multi-functional storage, you could
18 i kely bal ance the nutrient load on -- so you

19 would, in those storage |ocations using 5 per cent
20 of the landscape that's under flood claim you

21 coul d bal ance the nutrient |oad flow ng off that
22 part of the agricultural |andscape.

23 MR. BEDFORD: Help nme out here, where
24 is the 5 per cent of the |and base that's under

25 fl ood?
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1 DR. VENEMA: On average about 5 per

2 cent, if you |look at a long-termrecord of flood

3 claims, about 5 per cent of the agricultural

4 |andscape is under flood claim So if you were to
5 use that as a rule of thunb then, and you were

6 using that portion of the |andscape for flood

7 storage, and based on our analysis of how much

8 nutrients you could take up in that 5 per cent of
9 t he | andscape, you woul d bal ance nutrient | oading.
10 MR. BEDFORD: Are we tal king about the
11 Red River Valley and the Assiniboine River Valley?
12 DR. VENEMA: Primarily, yeah

13 MR. BEDFORD: M recollection from

14 ot her hearings before the O ean Environnent

15 Commi ssion is that it is a horrendous challenge to
16 persuade farmers in the Red River Valley, who have
17 sone of the best farmand in the world, to

18 sacrifice even the smallest portions of it for

19 ot her purposes such as hydro devel opnent.
20 DR. VENEMA: Well, indeed, and this
21 was the experience in that one diagram| showed.
22 This was the experience of our Anerican coll eagues
23 as well, in that North Gttawa project, which is
24 upstream of Fargo. The U.S. Arny Corps of

25 Engi neers did some work and determ ned that the
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1 | onest cost option was to pursue a distributed

2 storage solution for flood protection for Fargo.

3 It took ten years once that anal ysis was conducted
4 and the rel evant watershed agency was enpowered to
5 pursue a distributed storage option, it took about
6 ten years to inplenent the project because of

7 | andowner concerns. Utimtely, the answer was to
8 not sacrifice that land for agriculture, to | ease
9 it back to farners in nost years, when it won't be
10 backfl ooded. And so it took buyouts and then a

11 creative | easing approach to | ease back that | and.

12 And it fundanentally took a new

13 financial instrument, they didn't call it that but
14 it was an ecosystem services procurenent

15 instrument to effect that.

16 MR. BEDFORD: One of the things that

17 we | earned through the course of this hearing is
18 that, roughly speaking, only about 10 per cent of
19 the inflows into Lake Wnni peg cone via the Red
20 Ri ver and the Assiniboine River. The Wnnipeg

21 River is the primary source of inflows, and ny

22 recollection is that estimate is that it accounts
23 each year for not quite half the inflows. So to
24 return to your suggestion that perhaps upstream

25 reservoirs would be an appropriate target, what
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1 about inflows fromthe Wnnipeg River?

2 DR VENEMA: Vell, | mean our concern
3 has been the issue of Lake W nni peg

4 eutrophication, primarily. And although the Red

5 Ri ver, Red/ Assini boi ne system accounts for 10 to

6 15 per cent of the inflows, it is the bulk of the
7 nutrient loading. So if you, and it is the region
8 that's al so subject to catastrophic flooding. So
9 if you want to, if you want to effect nultiple

10 | ocal benefits, and influence -- and effectively
11 reduce the nutrient |oading to Lake W nni peg, you
12 wll be |l ooking at upstream solutions. That's the
13 intent of our paper. The scope is limted to what
14 the major underlying driver of nutrient |oading to
15 Lake Wnnipeg is, and an approach that creates

16 mul tiple benefits while responding to it. CQur

17 intent is not to generate a general storage

18 solution for Lake Wnni peg, a general upstream

19 storage solution for Lake Wnni peg that woul d

20 i nclude the Wnnipeg River and the Saskat chewan

21 River. Qur intent is to propose a paradigmfor

22 upstream managenent nost pertinent to the region
23 that delivers the bulk of the nutrients.

24 MR. BEDFORD: And as | recall your

25 paper, and you have echoed sone of it very briefly
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1 in the presentation today, the solution that you

2 are proposing is not a made in Mnitoba, Mnitoba
3 only solution, given the size of the basin that is
4 the source of the water that flows into Lake

5 W nni peg, incidentally, as | recall, the ultinmate
6 source of sonme of the nutrients that are in the

7 water, this would only have sonme hope if it was

8 mul ti-jurisdictional in approach?

9 DR. VENEMA: Well, | nean, what we

10 have said at our institute is that -- | nean, the
11 solutions are in sone ways, they have a Manitoba
12 pedi gree to sone degree, certainly the work that
13 Sout h Tobacco Creek has been pioneering. The

14 North Ortawa project is perhaps a very clear

15 general exanple of what we are tal king about, and
16 that's in Mnnesota admttedly.

17 What we have said is that Manitoba,
18 because we are the downstream jurisdiction, there
19 is sort of an inperative that Manitoba

20 denonstrates sone | eadership on this. But there
21 is also -- so | think the likelihood of a

22 mul ti-jurisdictional approach woul d be enhanced
23 with sort of clear policy direction in Manitoba,
24  clear policy commtment in Manitoba.

25 Utimately, you do need
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1 interjurisdictional collaboration. And there are

2 precedents for it. M understanding is that there
3 are exanples, including the Rafferty Al aneda dam
4  where North Dakota actually worked with Federal

5 and Provincial authorities to increase the storage
6 capacity of Rafferty for protection for M not.

7 Now, ultimately, as events recently show, that may
8 not have been sufficient protection. But there

9 are precedents for interjurisdictiona

10 col | aboration, and arguably a precedent for the

11 pur chase of ecosystem servi ces.

12 The North American Waterfow

13 Managenent plan is another precedent for

14 interjurisdictional ecosystem services

15 procurenent.

16 MR. BEDFORD: Thank you.
17 THE CHAI RVAN:  Thank you, M. Bedford.
18 M. WIlianms, do you have any

19 guestions?

20 MR. WLLIAMS: Yes, just a few

21 Good afternoon, nenbers of the panel
22 Dr. Venema, ny nane is Byron Wllians. |'ma
23 | awyer with the Consunmers Association of Canada,

24 t he Mani t oba branch.

25 Just to pick up alittle bit on your
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1 conversation with M. Bedford, | wonder if you

2 could just provide a definition of ecosystem

3 servi ces procurenent instrunents?

4 DR. VENEMA: A definition of that?

5 MR WLLIAMS: O a bit nore insight
6 into it anyways, sir.

7 DR VENEMA: Well, what woul d be a

8 good exanple? | nean, the sinplest exanple would

9 be a carbon market, where obviously you are

10 buying -- particularly, if it is biological

11 carbon. | nean, even snoke stack em ssions

12 reduction are an ecosystem services benefit to the
13 at nosphere, a benefit to the global ecosystem So
14 that's a purchase of an ecosystem service.

15 Anot her exanpl e of an ecosystem service

16 procurenment would be a water quality trading

17 system where you -- where, for exanple, a water

18 treatment plant purchases equival ent reductions of
19 nutrients, of phosphorous and nitrogen reductions,
20 rather than investing in hard infrastructure to

21 | oner em ssions of phosphorous and nitrogen to the
22 environment, they woul d purchase them from

23 upstream from a watershed agency, froma

24 collection of farnmers, froman individual farner,

25 who was enacting some practice that |owered
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1 nitrogen or phosphorous em ssions. So water

2 quality trading systemis another exanple.

3 | f you buy your driver's licence --

4 sorry, a hunting licence in lowa, you are funding
5 the North American Waterfow Managenent program
6 which purchases waterfow habitat in Canada. So,
7 that's anot her exanple, a nore sort of, perhaps a
8 | ess obvi ous purchase of ecosystem services. But
9 there are, you know, various -- it is a fairly big
10 mar ket now internationally, the trading of

11 ecosystem services, particularly wetl ands.

12 MR. WLLIAMS: GCkay. Thank you very
13 much for that.

14 And you certainly don't need to turn
15 there, but in your subm ssion, your witten

16 subm ssion from February, there is also a

17 reference in terns of the use of financial tools
18 to ecosystemservice valuation to provide the

19 rationale for investnent. And | wonder if you

20 could el aborate on that a bit nore with sone

21 exanpl es?

22 DR. VENEMA: Well, a |l ocal exanple?
23 MR, WLLIAMS: Any exanple will do,
24 sir.

25 DR. VENEMA: Ckay. Well, the next
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1 maj or infrastructure investnent that the Cty of

2 Wnnipeg is contenplating is conmbined sewer

3 overflow. This is just an exanple. It is quite
4  an expensive proposition, multi-decadal investnent
5 actually nost |ikely and, you know, in the order

6 of abillion dollars, probably nore, probably

7 significantly nore to fully do it. And it wll

8 | argel y have an esthetic inpact on, you know,

9 there will be fewer sewer overflows with, you

10 know, under high precipitation events there wll
11 be fewer incidents where the sewers of the Gty of
12 W nni peg overfl ow and you see basically sewage in
13 the Assiniboine and Red River. So that investnent
14 of a billion or so dollars is intended to reduce
15 the incidence of that.

16 Now, the actual long-term benefit to
17 Lake Wnni peg, for exanple, is very, very nodest.
18 You wi Il reduce the phosphorous |oad to Lake

19 Wnnipeg in the order of 1 per cent by investing a
20 billion dollars. So the public policy decision
21 is, is that billion dollars well spent? And it

22 depends on what the public policy objective is.

23 If the public policy objective is really, as |

24 believe it is, to inprove the health of Lake

25 W nni peg, that billion dollars would be invested
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1 el sewhere, and it would be invested in | ower cost

2 ecosystem servi ce procurenent upstream through

3 for exanple, multi-functional distributed storage
4 prograns. So you can buy a lot of nutrient

5 reduction with that kind of noney. So it would be
6 a swap of hard infrastructure for soft

7 i nfrastructure.

8 ' mnot saying that, you know, it is a

9 matter of, it is a public policy debate, why woul d

10 we do conbi ned sewer overflow? | attended an open
11 house a coupl e of weeks ago, | happened to
12 participate in the discussion, and | |earned that

13 at least the participants in that workshop really
14 valued the health of Lake Wnni peg as the highest
15 priority. If that is in fact the consensus, then
16 that billion dollars would be better spent buying
17 ecosystem services. That's a |ocal exanple.

18 MR. WLLIAVS: That's very hel pful,
19 sir. Thank you. And thank you nenbers of the

20 panel .

21 THE CHAI RVAN:.  Thank you,

22 M. WIliams. M. Welan Enns?

23 M5. WHELAN ENNS: Gail e Wel an Enns
24 from Manitoba Wl dlands. Hello, Dr. Venema, |'m

25 going to | ook through the hardware at you and make
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1 sure we can see each other.

2 You nentioned the Prairie Water Board,
3 you nentioned the Red River Basin Comm ssion, and
4 then you nentioned the Prairie Water Board.

5 wanted to ask you whether [1SD, in your research

6 and presentation now, and also generally in terns
7 of the basin, has reviewed the Prairie Water

8 Managenment Agreenent, whether you see any possible
9 approaches, tools or things that could be done

10 that would nmake a difference, again,

11 inter-jurisdictionally in terns of your

12 recommendat i ons today?

13 DR VENEMA: | think that -- | would
14 hope so. | would hope that the Prairie Provinces
15 Wat er Board could act as, could be part of the

16 solution. | nean, it is areally -- people wll,
17 you know, have reflected on the Prairie Provinces
18 Wat er Board and have said that you could never get
19 sonething |i ke that done nowadays. It was a

20 product of the day, | guess '60s, late '60s, early
21 '70s. The Prairie Provinces Water Board to act as
22 a facilitator for ecosystem services markets, |

23 would say likely not, they would probably be the
24 regulator. And you would have another, some other

25 entity that would actually go about the business
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1 of investing. An agency |ike perhaps the Prairie

2 Provi nces Water Board coul d be responsible for

3 ensuring that those investnments are actually

4 produci ng the clained environnental benefit.

5 I nteresting question.

6 M5. WHELAN ENNS: Thank you. | was

7 trying to renmenber how long it has been since the

8 agreenent has been opened and renewed. So |'m

9 going to ask for your help on this because | think
10 it hasn't been since the late '60s, early '70s,

11 actually seen a review by the three provinces and

12 a confirmation and renewal ?

13 DR. VENEMA: There has been -- it is a
14  good question. There has been, | think, sone

15 di scussi on of expanding to water quality concerns.
16 | do not believe that those -- those negotiations

17 have advanced particul arly.

18 M5. WHELAN ENNS: Thank you.

19 You made a reference in your

20 presentation about ways to hold water on the |and,
21 and how to, in fact, not need the 3.5 mllion-acre
22 feet that the Portage Diversion noved in 2011

23 DR VENEMA: Yes.

24 M5. WHELAN ENNS: We haven't gotten to

25 the point in the hearing yet, in terns of talking
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1 about acre feet of water in Lake Wnnipeg in the

2 regul ati on span between 715 and 711 feet.

3 DR VENEMA:  Um hum

4 M5. WHELAN ENNS: I n your preparation
5 and your research, preparation for your report and
6 your research, has I1SD taken a | ook at the acre

7 feet of water between 711 and 715 in Lake

8 Wnni peg, and how one could start to think about

9 ecosystem servi ces and nanagenent of the | ake

10 spreading out into the basin on that four foot

11 range?

12 DR. VENEMA: Well, that's an

13 interesting piece of analysis actually, that would
14 be a very interesting piece of analysis, to

15 all ocate -- that would inply, though, that you are
16 considering -- | mean, this goes back to the

17 previ ous question about the -- | nean, the

18 hydraulic inplications of that are significant.

19 To | ook at the amount of storage required between,
20 t he anmount of upstream storage between 711 and

21 715, that's a lot. | guess our point is that you
22 could do that, it wouldn't influence the nutrient
23 | oad, like only the Red/Assiniboine, the

24 di stributor source conponent in the Red

25 Assi ni boi ne systemwould significantly influence
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the nutrient |oading issue. The broader question,

| mean, the broader question is, you know,
engi neered storage, nore engi neered storage on the
other major rivers, and that piece of analysis we
have not done.

M5. WHELAN ENNS: Thank you very nuch.

| wanted to stay in this range a
little bit, inrelation to the question
M. Bedford asked you, where the assunption was
that the storage of water on the land to reduce
the inflows and the inpacts on the | ake has to be
interjurisdictional. So ny question is, and this
i s sonewhat based on spending three years in the
international sub mtigation conmttee between the
five jurisdictions after the '97 flood. So ny
guestion for you is, given that the 1JC
recomrended this for Manitoba, and that there has
been ot her presenters here in these hearings
making the simlar or related observations as you
are making, ny question to you is, how many tines
do you have to hold the water back, and how much
of it could be done in Manitoba that woul d benefit
all of Manitoba?

What |'mgetting at is that the

assunptions are that this is reservoir, it is not
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1 necessarily reservoirs, and it can be a whole

2 systematic change, | believe, in drainage systens.
3 And the reality of post serious floods in the Red
4 River Valley is that the fields that are under

5 water for weeks and weeks, regardl ess of whether

6 there was any planned retention, all carried

7 bunmper crops that year. So what |'m asking you

8 is, does it need to be reservoirs? How many tines
9 do you hold the water back? Were is it best to
10 hold it back rather than obviously outside of

11 Mani t oba? Have you thought about it as being a
12 water retention systemrather than as a reservoir
13 syst enf

14 DR. VENEMA: Well, | think that -- |
15 mean, that's the North Otawa paradigm right, the
16 North Otawa project that | showed a di agram of.
17 Basically, it is nodestly engineered retention, it
18 is -- the key feature of it is, it is not wet all
19 of the time. And in nost years, about three to
20 five years, the land is | eased back for nornal

21 agriculture. In those other years, this is the
22 interesting part, for the sanme reason that you get
23 bunmper crops in the flooded areas, you have got

24 that nutrient retention. And we are seeing the

25 sort of the spontaneous energence of macrophytes,
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1 wetland bionass, that are luxury users of those

2 nutrients. Sanme reason as why you get bunper

3 crops. So, yes, | do agree with you that with

4 nodest inprovenents to the way agricultura

5 | andscape is managed, we will see that fl ood

6 retention benefit, and can manage for that

7 nutrient flux that comes with the fl ooding.

8 M5. WHELAN ENNS: Thank you.

9 Your presentation and your report are
10 noteworthy for the set of recommendations you have
11 made, but you' ve al so not entered into any
12 di scussi on about the current |icence or the
13 current regulation, the 711, 715.

14 DR. VENEMA:  Um hum

15 M5. VWHELAN ENNS: What | wanted to ask
16 you was whether that was a deliberate decision in

17 terms of your focus on nanagenment on a basin

18 basis, and for ecosystem service markets and

19 i nprovenents overall, or whether there is anything
20 that you would like to say about the current

21 regul ati on of the | ake?

22 DR. VENEMA: Well, we haven't done

23 nodeling work directly on the 711, 715 range. M

24 understanding is that -- ny understanding is that

25 because the largest nutrient |oads conme with the




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1457
1 | argest flood events, the fact that you have a

2 hi gher regul ated di scharge at 715 than you woul d
3 under natural conditions is actually a benefit in
4 ternms of the flushing effect of nutrients. So if
5 you had the sort of climatic drivers that we do,
6 the large flood events that drive the majority of
7 the nutrients into Lake Wnni peg, having that

8 phenonenon and -- | nean, if you didn't have the
9 hi gher di scharge capacity, you would see higher
10 | evel s of nutrient retention. So | guess that's
11 the -- with respect to nutrient |oading, which has
12 been our primary concern at 11SD, | would say

13 that's the major inplication of regulation, that
14 it allows you to |l ower the | ake and flush nore

15 nutrients than you woul d under natural conditions.

16 M5. WHELAN ENNS: Thank you. |I'm

17 on -- let ne see, |ooking for a page nunber here,
18 and not finding one. 1'mgoing to ask you, this
19 is a sunmary that |I'mlooking at, at the front of

20 your paper, and I'mon the list of

21 recommendations. Just below it you refer to a

22 Lake W nni peg Regul ati on scopi ng sessi on.

23 wanted to ask you which session you are referring
24 to?

25 DR. VENEMA: That was the one held --
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Carla, help nme out here?

CARLA: | think it was in the work
site, but | think it was about a year or so ago |
t hi nk.

THE CHAI RMAN: Was that the
pre-hearing neeting that was held in the next room
in, I think it was May of |ast year?

CARLA:  Yep.

M5. WHELAN ENNS: Ckay. Thank you.

| was trying to renmenber whether your
work, for instance, in Africa included reservoirs?

DR. VENEMA: W wor k?

M5. WHELAN ENNS:  Your international
wor k before you canme to I1SD, did it include
reservoirs?

DR VENEMA: It did, as a matter of
fact. | studied the operation of the Manant al
Reservoir in Mauritania, on the Senegal River
basin, and the influence of clinate change, how it
shoul d be optimally operated under clinmate change
conditions in Wst Africa.

M5. WHELAN ENNS: And do you consi der
Lake Wnnipeg to be operated as a reservoir?

DR VENEMA:  Well, it is. It is

operated as a reservoir.
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1 M5. WHELAN ENNS: Thank you

2 | wanted to thank you for your

3 references to the IPCC fifth assessnment and say

4 thank you for your report and your presentation.
5 DR. VENEMA: Thank you.

6 THE CHAI RVMAN:  Thank you, Ms.

7 Whel an Enns. Pim ci kamak, any questions of this

8 W t ness?

9 Thank you. M. Yee?
10 MR. YEE: Thank you, Dr. Venemm, it
11 was very interesting. | just have a general

12 guestion. One of your exanples was the Col unbia
13 Ri ver basin for an exanple of |arge basin

14 managenent planning. You know, given that it is
15 very simlar to the Lake Wnni peg watershed in the
16 fact that you have got all of these various

17 jurisdictions, State and Provincial governnents

18 and two Federal governnments, Canada and U.S., |I'm
19 just wondering if you have any comrents on how

20 well this is working, because | gather it has been
21 in place for sonme period of time? G ven the

22 conpeting interests, and you have got all of the
23 regul atory requirenents that may vary from

24 jurisdiction to jurisdiction, |I'mjust wondering

25 how well it is working?




Volume 8 Lake Winnipeg Regulation March 23, 2015

Page 1460
1 DR. VENEMA: Well, my understanding is

2 that it is working very well, in fact. The
3 coordi nati on between Canada and the U.S. in this

4 case is working very well.

5 MR. YEE: Thank you.

6 THE CHAI RMAN: Ms. Suek? M. Harden?
7 MR. HARDEN: Yeah, | have a coupl e of
8 guestions. I'mquite famliar with the South

9 Tobacco Creek project, | believe there was a PFRA

10 anal ysis of effectiveness of it done sone tinme in
11 the '90s, and that concluded that those sort of

12 smal |l dans were nost effective at noderate, for

13 noderate fl oods, like ten per cent flood or

14 sonething |like that. How do you go on to upscal e
15 that then to the sort of very large floods that we
16 have been getting in recent years?

17 DR. VENEMA: | think the very large

18 fl oods are problematic. | nmean, the analysis, and
19 quite likely you are famliar with this, the Red
20 Ri ver basin analysis was for a 20 per cent

21 reduction on 97, you could effect with distributed
22 storage. So that's significant and, you know,

23 that's the clipping, the hydrograph Iike that

24 woul d have a very, very significant benefit. So |

25 think that, you know, the challenge -- there has
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1 been criticisnms of the American strategy because

2 it is alot of small projects, and | think that

3 that's surnountable, it is just basically a matter
4 of getting the policy framework right and

5 unl eashing essentially the entrepreneuri al

6 activity to have people, you know, engage in that
7 kind of land repurposing. So if you get the

8 policy framework right, if you get the financial

9 instruments right, | think you can effect a | ot

10 of, you know, a |ot of new projects.

11 | f, you know, South Tobacco Creek has
12 been, has westled with -- they have been trying
13 to expand that work for a long tinme. And it has
14 been i npeded to sone degree by the fact that the
15 financial instrunments aren't there. Until

16 recently, the surface water managenent, we did not
17 really have a surface water managenent strategy in
18 this province. The new surface water managenent
19 strategy really encourages this style of

20 di stributed storage.

21 Now, the m ssing ingredient is the --
22 so the policy framework is inproved, the m ssing
23 ingredient will be the financial instruments.

24 Qur broader point is that these

25 projects can be a very good investnent, and it is
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1 not just a cost centre. |If you can start to

2 manage the benefit of flood retention, and our

3 exanple is actually through biomass production, if
4 you can start to nanage the storage projects as

5 revenue generating, then I think you wll

6 accelerate the uptake of this style, this style of
7 project, this style of watershed managenent.

8 That's, | think -- I will give you an anecdote.

9 W have been working on the idea of nutrient

10 i nterception by biomass production. And if we,

11 even if we discounted the value of the biomass for
12 energy, which is one of its ecosystem services,

13 one of its value, the harvested bi omass which

14 contains all of these nutrients, which grows in
15 these flood retention zones, even if we discount
16 the energy benefit, we are still ten tinmes cheaper
17 approximately in the order of magnitude, could be
18 nore, than conventional wastewater treatnent.

19 So it is -- perhaps |I'mtaking

20 liberties in nmy response here, but the basic

21 nmessage is you need to scale this concept up. The
22 barriers are in part policy, but nostly financial.
23 If you look at all of the revenue and public

24 benefit that flow fromthese projects, wth sone

25 creativity on how you inplenent these financi al
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1 i nstrunments, these can be very attractive
2 i nvest nents.
3 MR. HARDEN: Ckay. In ternms of, |

4 guess, financial aspect of things, what we have

5 seen in recent years is a trend toward | arger and
6 | arger farms, alnost factory farnms, if you wll,

7 bei ng worked by | arger and | arger equi pnent, and

8 resulting loss in wetlands on those farns due to

9 drai nage, sinply because the farners don't want to
10 have to try and maneuver this big equipnment around
11 these little ponds. Wat kind of policy or

12 financial incentives can you do to conbat that

13 sort of trend?

14 DR. VENEMA: | don't -- okay, | don't
15 believe that you need to really push against, |

16 mean, | don't think that's the issue. | think the
17 issue is -- so your concern is the fact that you
18 are saying increased wetlands |oss, primarily,

19 with these --

20 MR. HARDEN: Yes.
21 DR. VENEMA: Well, it is true, that is
22 a major concern. And, in fact, | heard just the

23 ot her day that a pilot ecosystem services program
24 called ALUS, the alternative | and use surface

25 programthat was piloted in the rural
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muni cipality, Blanchard Municipality of Wstern

Mani t oba, as soon as that pilot program ended, the
wet | and drai nage resuned.

So the point is that farmers wll
respond to a nodest price signal for an
alternative purpose, for repurposing their |and.
The ALUS programwasn't particularly rich, it was
in the order of $25 to $50 an acre, | believe. It
was -- but it was a sufficient price signal to
avoid further wetland loss. So | think the
nessage is that if we recognize the
mul ti-functional nature of the agricultural
| andscape, recogni ze the public val ues therein,
and are willing to pay for them you wll see
al tered behavi our on the part of agricultural
producers.

MR. HARDEN:. Ckay. Those were ny
guesti ons.

THE CHAI RVAN: | have a coupl e of
questions, the first of which isn't particularly
relevant, but I'mcurious. |n your report when
you are tal king about the Col unbia River basin,
you say there are 370 hydroelectric danms in that
basin, is that correct?

DR. VENEMA: That's dans of all types,
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1 | believe.
2 THE CHAI RVAN:  There nust be an awf ul
3 | ot of small ones.
4 DR. VENEMA: Yeah.
5 THE CHAI RMAN:  That's a huge nunber.
6 Anyhow, that's not really what

7 wanted to pursue, but | want to talk a little bit
8 about sort of a managenent reginme. You' ve tal ked
9 about having a multi-jurisdictional nanagenent

10 regime, which in this case would presumably

11 i nvol ve three other provinces and at | east two

12 states, | nean, the pieces of Mdntana and South
13 Dakota that are included are not nuch bigger than
14 this room But what is in it for the other

15 jurisdictions? There is obviously a |ot of

16 benefits for Manitoba, for Lake Wnni peg, but what
17 isinit for the other jurisdictions? Wat would
18 attract themto beconme part of such a nanagenent
19 regi me?

20 DR. VENEMA: Well, | have pondered

21 this question, and | believe the answer i s when
22 mul tiple benefits of -- there is a | eadership

23 guestion here ultimately. And | woul d say that
24 the -- you would work with -- it would be hard to

25 orchestrate all jurisdictions to enter into such a
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1 treaty, you know, this won't be an easy task. |

2 think the key ingredients are denonstration by

3 Mani t oba of a sophisticated -- basically

4 inplenmenting the surface water nmanagenent

5 strategy, the creative use of financial

6 instrunents to fund the strategy, and in turn the

7 benefits therein, both private and public, and

8 the -- and ultimately the creation of financial
9 instrunments to support this. That would certainly
10 increase the likelihood of other jurisdictions

11 col | aborating on such a thing.

12 THE CHAI RVAN:  Wbul d t here be many

13 advant ages for just a Manitoba only -- M. Bedford
14 went a bit down this road -- for just a Manitoba

15 only managenent board?

16 DR. VENEMA: Wel |, yeah, there
17 certainly -- | think if it was designed to --
18 there is certainly benefit. | nmean, we' ve said

19 t hat Manitoba needs to sort of denobnstrate

20 | eadership here. Yeah, the short answer is yes.
21 The short answer is yes. However, | nean, it is a
22 bit Ilike what the |ake friendly stewards alliance
23 is attenpting, to engage sort of on a voluntary

24 basi s upstream jurisdictions in best managenent

25 practices and so forth. There is no question that
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1 a Lake Wnni peg basin board, a Manitoba Lake

2 W nni peg basin board would be an appropriate first
3 step. However, | think an outreach function to

4 other jurisdictions should be a built-in conponent
5 of such a board. And | think continually working

6 wth the 1JC wuld also be an inportant step

7 towards trans-boundary expansi on of such a

8 managenent boar d.

9 THE CHAI RVAN: | nean, you tal k about

10 sone of the parties that m ght be on such a

11 managenent board, and it would include, | nean

12 beyond ot her Provincial Governnents it would

13 i ncl ude community organi zations, First Nations in

14 the area, non-governnental organizations.

15 Coul d they be involved, or such a body
16 with those parties, could they play a role in

17 policy devel opnent and managenent -- policy

18 devel opnent for managenent of the watershed?

19 DR. VENEMA: | ndeed, yes.

20 THE CHAI RVAN: | nean, they could sort
21 of direct research, | would think that m ght be --
22 not necessarily undertake the research, but

23 determne that this needs to be done or that needs
24  to be done.

25 DR. VENEMA: Well, an advisory
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1 function, yeah. | think, you know, such a

2 managenment board woul d appropriately have powers
3 to comm ssion research, and the research questions
4 that it undertook should be infornmed by such a

5 st akehol der group, for sure.

6 THE CHAI RVAN:  Ckay, thank you.

7 don't think -- we could probably discuss sone of

8 this stuff for a long tinme, but I don't think that
9 | have any nore pertinent questions, or any nore
10 pertinent questions right now.

11 So, | would like to thank you for

12 com ng out today, for preparing the paper that you
13 delivered to us a nunber of weeks ago, and for

14 maki ng this presentation. It has added one nore
15 i nportant cog in our review of this issue. So,

16 t hank you, Dr. Venena

17 DR. VENEMA: Thank you.

18 THE CHAIRMAN: | think that brings us
19 to a conclusion for today. W just had the two
20 presentations. Tonorrow we have the Norway House
21 Fi shermen, and we will be on at 9:30 with Norway
22 House Fi shernmen tonorrow norning. Docunments to
23 regi ster?
24 M5. JOHNSON: As always. M. Zuzek's

25 report on erosion and accretion is CEC 19. The
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1 acconpanyi ng presentation is nunber 20. And the

2 Nel son Ri ver Hydrol ogic Project historical
3 docunent is CEC nunber 21. The I1SD paper is SUB

4 nunber 7, and the presentation will be WPG 18.

5 (EXHIBIT CEC 19: M. Zuzek's report

6 on erosion and accretion)

7 (EXH BIT CEC 20: M. Zuzek's

8 present ation)

9 (EXHIBIT CEC 21: Nelson River

10 Hydr ol ogi ¢ Project historical

11 docunent)

12 (EXHIBIT SUB 7: 11SD paper)

13 (EXHIBIT WPG 18: |1 SD presentation)
14 THE CHAI RMAN:  Thank you. So we stand

15 adj ourned then until tonorrow norning at 9: 30.
16 (Adj ourned 2:50 p.m)
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