Advice From a River:

Go with the flow.

Immerse yourself in nature.
Slow down and meander.
Go around the obstacles.
Be thoughtful of those ¢
Stay current. - o
The beauty is in the journey! ... &

—lian Shamir

March 18, 2021

Dave Klepacki PhD, Experience Journeys Ltd., Bragg Creek, AB
dna@experiencejourneys.ca, Www.experiencejourneys.ca
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Our relationship with the

Elbow River: Time for Therapy

* Elbow River geography a_nd dyqamics: Headwaters,
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e | The three geomorphic regions along the Elbow
J0URNEYs | Rijver Watershed (view from south Springbank).

Rocky Mountains

e R ;
e TR o e '
] R : : 3
x"l‘ VA% 3 \, % '\'. 1
e | 1% W \p‘ \ ! g
1 i s it
! T\ J | L SRR it §



Geological Structure section along the
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e Topographic Profile (25x vert exg) and
JOURNETS gradient along the Elbow River

Elbow River Profile
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Hydrograph showing most of water in the Elbow River
comes from mountains and foothills. Only 10-30% of
moving water manifests as surface flow.

Historic Monthly Mean Discharge

/ Bragg Creek to City of Calgary (7%)

From B Manwell / Elbow Falls and Bragg Creek (28%)
U of C MSc 2005
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— Most of Elbow River water is sourced in
JOURNETS upper watershed.

Estimated Discharge
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feet,
Google sarth _fe Google earth _f

meters|

(a) Pre-flood (2012) (b) Post-flood (2013)

B R I e wood Meadows

movement and channel
changes from 2013 flood
event

Figure 6. Orthomosaics for (a) pre- and (b) post-flood UAS surveys. The black dashed outline on the post-flood image corresponds to the extent
of the 2012 survey, for reference. This figure is available in colour online at wileyonlinelibrary.com/journal/espl
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* 1968 SEDIMENT SAMPLES — SEE TABLE 2.

Fii. 3. Longitudinal profible through reservoir along alignment of original river channel

Fia. . Plan of Glenmore Reservoir showing extent of visible sedimentation (1968).




e Alluvial (boulder and gravel) aquifer along the
e Elbow River, Holds 80-90% of the water in the
Elbow Watershe.
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Yearly water temperature
variation at Hwy 22 bridge.

Assemmment of Potential Effects on Surface Water Quality
March 2018

Lethal Temp for Bull Trout
Lethal Temp for Cutthroat Tro

— i ]y

- Optimal tem s for Bull a

Cutthroat ggpwth

Figure 7-8  Continuously Measured Temperature in Elbow River at Highway 22 Bridge, 2015 to 2017
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Physical properties of the Elbow River water showing
increasing temps, dissolved salts and lower pH downstream
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Temperature, °C

Elbow River Mainstem, 2002

Electrical Conductance
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Elbow River Mainstem, 2002
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E— Decreasing water quality upstream of
JOURNEYS Glenmore Reservoir
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—— | Climate Drivers for flood and fire
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Pacific Decadal Oscillation
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= Current climate variations are the addition and
= = subtraction of oceanic circulation cycles

EEZE:LEEN\?; superposed on rising temperatures.

Figure 2: Mean Annual Temperature in the Bow Valley Corridor (1915-2015)
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Total Runoff
(snow and rain)

Predicted hydrologic changes (in cm) for Elbow River region
(calculated for 1975-84 (black) and 2040-49 (red) for 32,400 km2 CRCM block)

Elbow River Watershed Assessment 2012, U of C
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Figure 2. As for Fig. 1, except valid at 5am on 19 June 2013.

(Source of buckground map: http:/ /lokl.qc.ec.ge.ca/DAI/CaPA/ Indexhtml).

From: Hydroclimatic analysis
— of the June 2013 Storm. BGC
‘\m. q. Engineering Inc. Aug 1, 2014
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Snow pillow for Elbow Lake station (this
year) showing critical flooding time

Snow water equivalent for the current year (blue),
the previous year (red), and the normal range (grey)

for station 05BJ805 o _
Little Elbow Summit Critical flood time
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—— Calculations of flood frequency on Bow and
EXPERIENCE Elbow Rivers using 1908-2015 data

JOURNEYS
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Period
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Return Period

95% Lower Confidence Interval

- -=- 95% Upper Confidence Interval

——— Log. (Data with Less Than a 10-Year
Return Period)
Power (Data with Greater Than a 10-
Year Return Period)

100
Return Period (years)

Figure 12 Graph of Elbow River at the Bragg Creek Station Flood Peak Frequency Results
using Unbiased Method (1908 - 2013)
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EXPERIENCE 2013 Flood frequency using
sourneys | 1879-2013 data 1:40

19132051 Average o Fow et ol Elbow River flood events vs flow rate 1879-2018
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Figure 8. Time series of reconstructed 5-year moving average flows in (a) North Saskatchewan, (b) Red Deer, (c) Bow, and (d) Oldman Rivers. The best
model is the model with mini Akaike inf i iterion. The shown reconstructed flows for the calibration period are the results of cross-
validation

Annual peak discharge (m?¥s)

4 10 20 40 100 1000
Return period (yrs)

Figure 8. Estimated return periods for the Bow River at Banff from 1884 to 2013 by rank
and fitted using the log Pearson type III distribution (solid line) with 95% confidence
intervals plotted as dashed lines. Circle is measured peak flow, triangle (4) is annual
maximum of a partial year, hollow square (E) is estimated as noted by the Water Survey of
Canada. The 2013 event is third from the right (439 m*/s).



S Drought

JOURNEYS
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Climate drivers and Wildfire occurrence in
Kootenay National Park.
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Firesmart Hazard Elbow River Valley. Bragg Creek and

Whitecourt are Alberta’s highest risk communities for
wildfire.

Map 4 - FireSmart Hazard

1 ':] Low
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(Critical Burning Days)

D Planning Area Boundary
* Forest Protection Area Boundary

D Tsuu Tina First Nation Boundary
D Spray Lake Sawmills FMA

Municipal Boundary

1:75,000

MONTANE

Forest Management Ltd.
May 2011
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Effects of wildfires on surface
drinking water treatment

Wildfire Impacts on drinking water

Increased turbidity from sediment and ash

Increased Total Organic Carbon (and dissolved carbon)
Algal growth from nutrient loading

Toxic metals and organic compounds

Large increase in treatméntirequirements ¥ L
* Filtration, taste & odor, ‘disinfection,.toxic metal removal 5

e




Watershed inhabitants:

EXPERIENCE

omers| - Wildlife, trout, people
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Bull Trout,
Threatened species
Alberta wildlife act.

39 (2009) M. Rodtka

[Bull Trout] “Eggs require temperatures
less than 8C to survive, and have an
inter-gravel incubation optimum of 2C-4
(Berry 1994, Fairless et al. 1994, MBTSG
1998).” Alberta Wildlife Status Report No.

C Elbow River: Locations of Bull Trout by Season Y"a’%‘

Bull Trout Conservation Rank
Potential Risk

<5 AtRisk

$ High Risk
Extirpated/Historic

<% Unranked

% Bull Trout Historic Range

——— —

Government
of Alberta m

0

© Fall
® ‘Winter

® Spring-Summer
—— Primary Highway
—— Secondary Highway
—— Other Roads

["] Towns and Cities
~~— Rivers and Streams
Minor Tributaries

3 b 12

Kilometers
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o Summer drought puts Alberta s Westslog
zo cutthroat trout 'in crisis,' wildlife groups
S warn CBC News August 31 2017

"‘\




e Aquatic Macroinvertebrates
EXPERIENCE i
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Important wildlife corridor
EXPERIENCE along Foothills Montane

JOURNEYS and Parkland natural
regions.
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e | Land Use in the Elbow Watershed: Recreation,
JourNers | | ogging,Wildfire, Grazing, Hwy 8 development




Approximately 2.01MM visitors to the Elbow Valley in

EEPUE;LEEN% Kananaskis in 2020 as determined from traffic counters.
About a 35% increase from 2019.
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Proportion of Trees

Area (1000 km2)
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——| Soil moisture and forest harvest
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Forest harvest strategies and seasonal soil moisture in
Alberta’s Mountain headwaters (Coleman AB). D.

2016

Clearcut N Strip-shelterwood

g B

(54
o

- - Reference

—— Harvest

g 3
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Volumetric
Moisture Content (m® m™)

m
o o
1 X

Strip-shelterwood

Matric Potential (-MPa)

100
Distance from South (m) Distance from South (m)

1. The trend of forest floor temperature and moisture along N-S transects across a 1-ha opening. Vertical dashed lines denote the south
(50 m) and north (150 m) edges. Open circles are individual measurements, solid black lines are the means of all individual measurements
at each location along the distance axis. Soil temperature was measured under clear-sky (30 July) and overcast conditions (24 August).
Moisture content was measured under wet (6 July) and dry (8 August) conditions. The horizontal dashed lines on the matric potential graphs
are the estimated permanent wilting point (~1.5 MPa).

3

Soil Moisture Storage (mm)
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MclLean Creek Off-Highway Vehicle Land
Use Zone

’ Bragg Creek
Winter Gate Closed - : -
S Dec 01 - May 14 indl, Provincial Park

E‘\Winter Gate Clokg

% Dec 01 - April 30

Off roaders hit the trails on their ATVs at McLean Creek, a popular camping and off-road use area
west of Calgary on Sunday May 21, 2017. Jim Wells/Postmedia PHOTO BY JIM WELLS /Jim
Wells/Postmedia

Bluerock ,
Wildland Provincial .*
Park I

Trucks and OHV’s frequent McLean headwaters for mudding
PHOTO: © L. BOYER



“Total loading of TSS to the Elbow River over the 4 May-10 July study
period, estimated by an indirect and a direct method, was 11.9 tonnes to
14.0 tonnes, respectively.” L. Boyer Study of McLean Creek, 2017
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Cattle grazing and water quality in the

Greater Bragg Creek Trails area

EXPERIENCE . , _ )
JOURNEYS Dave Klepacki, Prof. Ralph Cartar (U of C), St Mary’s University Fall 2018
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e What chemical traits relate to density of cow use?

EXPERIENCE analysis by Ralph Cartar Dec. 2018

JOURNEYS
Variable by Variable Spearman p Prob>|p| -8-6-4-20 .2 4 6 8
Mean(In[CowPoops+.001]) Mean([Water Temperature (C°)]*2) -0.5701 0.0036*| : o :
Mean(In[CowPoops+.001])) Mean(10000x-[Conductivity (uS)]*-2) (B Pood

Mean(Iin[CowPoops+.001))
Mean(in[CowPoops+.001])
Mean(In[CowPoops+.001])
Mean(iIn[CowPoops+.001])
Mean(In[CowPoops+.001))

Overall,
there is a strong
association of cow poo
and water traits

Mean(Turbidity (NTU))
Mean(In[Chloride (mg/L)])
Mean(In[N+0.1])
Mean(In[P+0.01])
Canon[1]

-0.7956 <.0001"
0.6827 0.0002"
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08057 | : i : (W
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variables with X axis:

Eigvec
Mean([Water Temperature (C°)]*2)
Mean(10000x-[Conductivity (uS)]*-2)
Mean(Turbidity (NTU))
Mean(In[Chloride (mg/L)])
Mean(In[N+0.1])

e o Mean(In[P+0.01])

-0.0084456
-0.9003358

0.02719645

-0.1424933

0.21936498
0.21200127
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Land Management in the Lower

Elbow River Watershed

City of Calgary
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Basement flooding in Redwood Meadows, June 2013.
Note 60-80cm basement flooding 200-300m from the
river...behind the berms!! The alluvial aquifer

delivered the water despite berms.
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Figure 1. Flood water height above basement floor (cm) with distance of the home to the Elbow River (m).

University of Calgary ENSC501: Jabush, Grant and Ryan
Sept 2014
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Comparison of basement depth to river height
during 2005 in Rideau and Roxboro.
ENSC502 2006

Maximum Height of Height of Water
wWater Table Table during regular
reached during flow

Flood 2003

2.98m above Elhow River

3.66m above Elbow River
Elbow River A




Springbank Off
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wunevs | Major flaws of the SR1 Project.




—— Release of ~70x10° m3 of warmed waters
Counn e downstream fromSR1 will drastically disrupt
ecosystem and Glenmore reservoir.

Figure 7-10  Dilution in Elbow River During Water Release from the Reservoir (Discharge)
for the Design Flood
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Figure 7-11  Dilution in Elbow River During Water Release from the Reservoir (Discharge)

for the 1:100 Year Flood
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== What is the impact of development on the Elbow
S R— River aquifer, holding some 80-90% of water in the
JOURNEYS watershed, for the 600,000+ people and wildlife that

depend on clean water?
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Highway 8 development along the Elbow River Aquifer
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Legend

Elbow River in the Springbank area i : ' .
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Suburban sprawl  JREREGSEEE R S

eenence | along the Elbow River
JOURNEYS aquifer.
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Discovery Pond: What does close development
do to a river-connected aquifer?




7@ Decreasing water quality and increasing nutrient levels
— in the lower Elbow River (From ENSC 502 2012). What
JOURNEYS about unmeasured metals and toxins?
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Degradation
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in the lower Elbow
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O . .
—==-| There's been too much human poop in the Elbow River for

———| 3years now and Calgary can't figure out why | CBC News
EXPERIENCE

JOURNEYS

Drew Anderson - CBC News - Posted: Jun 26, 2019 5:30 AM MT | Last Updated: 2 hours ago

|
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Figure 43. Box and whisker plots of E. coli, summarized from 2010-2012 for Elbow River mainstem
stations e and tributary stations: Prairie Creek il , McLean Creek & , Bragg Creek i, and Lott

Creek W with the Health Canada Recreational Water Quality Guideline (WQG) for E. coli of 400 per
100mL.
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Calgary’s Population Growth and
Calgary Regional Water Consumption
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South Saskatchewan Regional Plan: Elbow Valley Provincial Park
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For years we have depended on the Elbow Rlver Now the R|ver
dependmg on us.




