Thanks to the Engineers.

You are the ones that build

wnat Society dsks you to
build.

You dre not the problem,;
YOU cdn be part of the
solution.



Deﬁn 1L1071S:

Incremental — what we fail to see when we
are not careful observers.

Cumulative — What we finally see; and
hopetully before the damage is beyond

repair.



1 hese stream channels, these river and. side

chanmnels, they are the ribbons of life for
[f1sh, birds and animals.

1 hese marshes, the vital steeping stones i1

migratory. journeys 10,000 years old and
of 3000 to. 10,000 miles in distarnce.
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What's missing now?

Sediment from upstream:

> Suspended — from May 1 to August 31, 1966,
estimates 2,000,000 cubic vards of fine sediment
were delivered at Steamboat Rapids (Revelstoke
Dam)), 30% as silt / clay, remainder as fine sand.
Supports ecological productivity. Material was
deposited between Revelstoke and Arrow Lake.

> Bed Load — estimates ranged from 20,000 — 100,000
cubic yards per year. Promotes channel infilling and
migration. It would be expected that much of this
heavier material would be deposited starting where
channel gradient declined, below little Dulles Canyon
at Revelstoke.




\What has changed?

Annual Hydrological Cycle
and Sediment Budget:

River level fluctuation that would previously occur
QVEer an entire year new can occur one or more times

per day.
Each day the river can fluctuate between what was
an historic summer flood te a low winter flow.

(=~ 7000to 60 - 90,000* cfs - Rev @ 6 units®).

The effects of “ daily peaking” fluctuations all' year +
winter freeze/thaw erosion produce substantially
accelerated erosion rates throughout entire system.

All fine sediment loss, vegetation loss andi less of
ecological productivity IS permanent.



1. Revelstoke Dam

2. Channel excavation for turbine efficiency
(approximate location)

2a. sediment deposit from #2.
2b. sediment deposit from #2.
. Revelstoke Golf Course.
. Accelerated erosion, riparian loss.

. Accelerated erosion, riparian loss.
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6. Nesting islands erosion.

7. Channel incision, rip rap Cent. Park.
8. Accelerated erosion, riparian loss.
9. Downie Marsh, hydrology.

10. IGS Nature Park Water Study.

11. Channel incision.

11a. Wetland draining (fall).

12-12a. Locke Creek, hydrology, erosion and
sedge habitat loss.

13-13a. Cartier Marsh, hydrology

14. Side channel, hydrology, erosion and riparian
loss.
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13-13a

12-12a
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Accelerated Erosion and
Hydrological Impacts of

Revelstoke Peaking
Plant operations
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4. Accelerated bank erosion, riparian loss.
5. Accelerated erosion, riparian loss.

14. Side channel hydrology, erosion and riparian loss
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2a
6

2a. Deposition due to upstream channel
excavation for turbine efficiency

5. & 8. erosion and riparian loss.
6. Nesting island erosion.
7. Channel incision
9. Downie Marsh, hydrology.
10. IGS Nature Park, water study.

14. Side channel, hydrology, erosion,
riparian loss

14

14



7. Channel incision, Centennial Park rip-rap

=)




#7 . Incision Centennial Park as channel has deepened the
rip-rap bank armouring has settled into the river channel.



#7 - Centennial Park — Incision in Curve
Simplified

River channel is deepening in curve and rip-rap is
sliding into deepened channel.
Incision at this location is definitely occurring.




9. Downie Marsh, hydrology
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14. Side channel, hydrology, erosion,
riparian loss.

=)




1.

Peaking Plant Operations are “Tidal” like

One or more times daily water surges up this channel then rushes
out as dam discharge increase then decline with peaking.

An erosion flow channel created by water draining from bank
materials. As water level goes up in the channel bank materials
are “surcharged”. As water level goes down the water drains
from the bank and carries fine sediment into the channel then

into the river. Fine sediment loss here is permanent.

In the absence of peaking plant operations the area outside of
the wetted stream channel would be snow covered during the
entire winter season and not subject to “tidal” and or

freeze/thaw erosion processes

2. A sluff scarp, a rapid bank failure resulting in a
portion of sloped sand bank sliding into stream
channel. The processes is accelerated by “Tidal”
like hydrological regime. The sand material is
rapidly carried downstream and out of channel.
This is a permanent fine sediment loss.

3a & 3b are two “peak level or snow line”
markings representing two different peak dam
discharge events. 3a is an earlier event, snow
pack above is deeper. 3b a more recent event,
snow pack above “wetted line” (top of snow free
area) is shallower.

4. undercut and “clumpy” collapse of bank
vegetation is an indicator rapid rise & fall of water
levels as saturated bank materials flow and fail
into the channel as water level drops.



An Interesting diversion

> LLocal ground water systems

> Coarse materials underground are very.
permeable, leaky.

> Draining and floeding risks high.
> lllecillewaet Water Study 1996-98



Mid summer

WAl
10
GW?2 GW7 GW1
e Early sum‘rrle: e REFIN
g Tans sW2 “n® “
an®
4 GW3 4
Clb L : ) :
. Spring i fo
L4 & N
: N :
. s GW6 o
: : :
~. L !
!

lllecillewaet Greenbelt Nature Park — Water Study 1996 - 1998
Spring — upslope drainage ‘.‘

!/
Early summer —river fluctuations, NOTE: effects inland / permeability .""'.,:““A

Mid summer — Arrow reservoir levels



Chart 2 of 2 Prepared by Francis L. Maliby - Feb 892 Maltty Management - Ecosystem Restoration
Box 2887, Revelstoke, B.C. VOE 250
Fh. 250-837-5245
Fax 250-837-2504
E-mail im@telus.net
IGS Ground and Surface Water 1997 @

s

Ir

.
wa
=)

o
w
<
E
=
[=]
8
=
>
2
w
.
@
2
E

.
@
=1

Date

lllecillewaet Greenbelt Nature Park — Water Study
Annual Surface and Ground water hydrograph for 1997




Physical Works
Project:

1. Side-channel filled
11la 11 with rock to prevent

channel erosion and f \\
*——__  wetland draining. (¢ 2/

2. Mai incision




Northwest Airport Marsh outlet
channel (seasonal flow)
April 28, 2008

Arrow res. 431.05m @ Nakusp
Rev. avr.day.dis. 16.9 kcfs
(kcfs =1000 cubic ft / sec)



# 11 - North-West Airport Wetlands

Incision in Straight Channel
Simplified

River & ground water levels drop as incision process takes place.
At this location evidence* suggests incision Is occurring.

* Tributary channel incision and tributary mouth’s position above river water level,
dewatering of northwest airport wetlands.




Lower Locke Creek

> Sedge flats, flood tolerant to a poeint, annual flood
duration limits apparent.

> This species of sedge occurs in a relatively narrow.
elevational band (= 1.5 - 2m) within the Arrow Reservoir.
I'have not found It abundant above or below that band.

> Sedge Is a very valuable food resource for migratory and
resident waterfowl, including support of rearing young.

> Sedge losses likely occurring due to: prolonged
Inundation, unnaturall expoesure to freezing
temperatures, overland and bank erosion processes

> All of these unnatural facters are caused by peaking
plant eperations.



Aug. 13, 2013

Upper Locke Creek

Sedge flats are a very valuable
food resource and heavily
utilized. Sedge flats here and
elsewhere supports both
resident nesting and migratory
birds.

Note: Veqg. free area.

While Sedge is flood tolerant,
permanently saturated soil does

not support sedge growth.
Extending saturation (or flooding)
period may reduce sedge cover.

Aug. 13, 2013



Locke Creek, fall 2009 — 100 + Canada Geese feeding on scouring rush.



This is a “signature” indicator of

peaking plant operations and
vegetation impacts, at the waters edge




Lesson 3: Mechanical Weathering by
Water/Ice and Erosion
Learners:

- This lesson will be taught to 3

grade seven classes, each having
approximately 28  students

» Among students, there are 2 ESL students who
will need support in understanding some of the
vocabulary associated with the lesson.

* This lesson is a cooperative learning activity.
Students will be organized in groups of 4, and
desks will be arranged to accommodate group
seating

S.L.O(s):

7-4-04 Investigate and describe the processes of
weathering and erosion, and recognize that they
cause changes in the landscape over time
G.L.O(s):

D3- Understand the properties and structures of
matter as well as various common manifestations
and applications of the actions and interactions
of matter

D5-Understand the composition of the Earth’s
lithosphere as well as the processes involved
within and among them

E3- Recognize that characteristics of materials
and systems can remain constant or change over
time, and describe the conditions and processes
involved

Instructor: Anise Chanel




Nov. 28, 2013
Sedge habitat veg. loss:
Freeze/thaw overland erosion.
Freeze/thaw bank erosion.

Sedge/plant exposure to freezing
weather when natural conditions
would have vegetation snow
covered through most of the
winter season.

Nov. 28, 2013



Locke Creek Feb. 11, 2013 Locke Creek Nov. 28, 2013
Arrow res. @ Nakusp: 428.04 Arrow res. @ Nakusp: 431.02m

Rev. Discharge: 25.8 kcfs average daily Rev. Discharge: 22.5 kcfs avrerage daily

Data and water levels in these images DO NOT compute??

Average daily discharge does not provide sufficient information.

Instantaneous Rev. discharge data is required to properly
“calibrate” on site impacts, site by site.



Note: Veg. free area - 2013.

While Sedge is flood tolerant,
permanently saturated soil does

rd not support sedge growth.
~ Extending flood period may
/ reduce sedge cover.
Nov. 28, 2013
Feb. 13, 2008 ?? 7
Locke Creek outlet “
Arrow res. @ Nakusp: /

13/02/08 — 432.07m  28/11/13 — 431.02m
Revelstoke Plant Discharge:
13/02/08 - 18.3 kcfs 28/11/13 - 22.5 kcfs



Apr. 28, 2008
Locke Creek outlet

Between 2008 and 2013 (5 years) change has
occurred here. The important point is that up to
2008 sedge density has persisted and relative
channel stability has been maintained for 30
years with 4 units operating at Rev. Dam

The sedge loss here is the direct result of Rev 5
peaking operations. Rev 6 peaking will increase
erosion impacts and likely veg. losses.

Newly deposited sediment, below, is as a
result of a peaking plant “surges”, that have
scoured out of the channel and “blown”
sediment upstream approximately 100m.

Above snow line is accumulation between

Nov. 16 — 28, 2013. Area below snow-line is
snow free due to peaking plant operations and
IS exposed to freezing temperatures.

Nov. 28, 2013



Nov. 28, 2013

Nov. 28, 2013

Upper Locke Creek

1. Freezelthaw overland & bank erosion

2. Sedge “Pedestaling”: overland
erosion removes soils from around
plant’s base & expose roots to
freezing temperatures &
desiccation/drying.







DRAFT - Vegetation Transects Setup and photo procedures
31/03/13

Procedures:

1. The 91 meter tapeline
forms the center a
the transect. The tape
must be puolled tight
amd perfectly aight
between the two end
posts of the transect. It
may be neceszary fo 80 meters
stalze or somehow
the tape line in place in
heavy wind.
Photos
mete! ‘m. photo
includes the data sheet.
Ensure all info required
iz on the data sheet.
Pho are taleen at
BVETY ten meter 60 meters
increment ie 0-1m, 10-
1lm, 20-21 30-31m,
etc. Preferably from the
“Bottom ™. See Tape line
illustration. 50 meters
Flace 1 sqm. quadrat
centered on the tapeline
and starting at the a 10
meter increment ie. :
0-1m, 10-11m, 20-21m,
B9l
Flace 0.25 quad in the
lower left corne
1 :q.m. quadrat as cl
to  perpendicular  as
possible a photo of the 30 meters
large quad “tizhi
Tale photo as cloze asz
possible  to  directly
abaove the qaudrat:.
Checl: and if required
re-ribbon/re-paint  the
end post the can be
found for next session.
Photos of the entire
transect line should be
taken from both the 10 meters
start

) meters

91 meter
tapeline is
the transect
center line

70 meters

Tape line
NOTTO

40 meters

Photo frame
the solid Lne)
MUST include
entire quarat
araa

EEERREERE

20 meters

side of large
quadrat

0 meters

Db VAR LARLTLL Start @ 0m.
Mot to cast shadows on guadrat
aud photo areal!

Do not change sides (of fape fine)
onee ol eguence has starved.




Thank you
Very much!
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