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Our relationship with the 
Elbow River: Time for Therapy

• Elbow River geography and dynamics: Headwaters, 
water quantity and quality, sediment movement, the 
aquifer, climate drivers for flood, drought and wildfire.

• The watershed wild inhabitants, trout, invertebrates, 
wildlife.

• Land Use: Recreational visits, McLean Ck OHV FLUZ, 
Logging, Grazing, Hwy 8 Development

• Therapy for the Elbow River: Provide for it so it can 
provide for us: Action steps. 



• Area 1227km2
• 121km long
• 1670m elevation drop (1% grade)
• Avg yearly flow 293.4x109L/yr
• City of Calgary Glenmore plant avg 

use 197x106L/d
• 71x109 L/yr (24.2% of flow)
• 632,300 Calgarians drink Elbow Water



Rocky Mountains
Foothills

Plains 

The three geomorphic regions along the Elbow 
River Watershed (view from south Springbank). 
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Geological Structure section along the 
Elbow River
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Rocky
Mountains

1.9%
Foothills

0.9%
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Topographic Profile (25x vert exg) and 
gradient along the Elbow River



Hydrograph showing most of water in the Elbow River 
comes from mountains and foothills. Only 10-30% of 

moving water manifests as surface flow.  

From B Manwell
U of C MSc 2005



Most of Elbow River water is sourced in 
upper watershed. 

Source: Elbow River Watershed Assessment: What has changed 
in the past 14 years: Univ of Calgary Env. Sci. 502 Sept 2015. 



Downstream Sediment 
movement and channel 
changes from 2013 flood 
event

Bragg Creek

Redwood Meadows

Glenmore Reservoir



Alluvial (boulder and gravel) aquifer along the 
Elbow River. Holds 80-90% of the water in the 

Elbow Watershe. 

Twin Bridges 



Yearly water temperature 
variation at Hwy 22 bridge.

Elbow River water temperatures from Springbank Off-Stream Reservoir Project EIA V3B: 
Effects Assessment (Flood and Post-Flood Operations. March 2018

Lethal Temp for Bull Trout
Lethal Temp for Cutthroat Trout

Optimal temps for Bull and
Cutthroat growth



Physical properties of the Elbow River water showing 
increasing temps, dissolved salts and lower pH downstream

Sosiak and Dixon, 2004



Decreasing water quality upstream of 
Glenmore Reservoir

U of C ENSC 502 “Water Quality Trend Analysis 1981-2015, Apl 2018



Source: Elbow River Watershed Assessment: What has changed in 
the past 14 years: Univ of Calgary Env. Sci. 502 Sept 2012. 

Decreasing 
Flows in the 
Elbow River: 

about 
-20%/100yrs



Climate Drivers for flood and fire

El Nino 
Southern 
Oscillation

Arctic 
Oscillation

Pacific Decadal Oscillation



Current climate variations are the addition and 
subtraction of oceanic circulation cycles 

superposed on rising temperatures.



Calculated changes in future snowmelt runoff for 
the Elbow River. Earlier spring runoff, lower 

summer flows. 

Source: Elbow River Watershed Assessment: What has changed 
in the past 14 years: Univ of Calgary Env. Sci. 502 Sept 2015. 

Elbow River Watershed Assessment 2012, U of C 



Blocking high and colliding lows draw moisture up from 
Gulf of Mexico creating upslope precipitation event. 

From: Hydroclimatic analysis 
of the June 2013 Storm. BGC 
Engineering Inc. Aug 1, 2014

H



Snow pillow for Elbow Lake station (this 
year) showing critical flooding time 

Critical flood time



Elbow River Flooding



Elbow River Below Glenmore Dam

Bow River at Calgary, above Elbow River

4 Largest flood 
events in 1879, 
1897, 1902 and 

2013. 



Calculations of flood frequency on Bow and 
Elbow Rivers using 1908-2015 data

Elbow R at Bragg Creek peak 
instantaneous discharge of 
1085 m3/s is 1:200 based on 
1908-2013 data. Stantec, 2018

Bow R at Banff 2013 flow is 
1:200 based on 1910-2015 
data. Golder, 2020



2013 Flood frequency using 
1879-2013 data 1:40

Alberta Tree Ring Data show 1875-1902 
Wet Years Razavi et el. 2019

Pomeroy, Stewart and Whitfield, 2015, 
2013 flood at Banff 1884-2013



Drought

Big Elbow River at Forget-me-not pond, August 2017



Climate drivers and Wildfire occurrence in 
Kootenay National Park. 

Wildfire related to PDO and ENSO for 
Kootenay National Park, Mori, 2011

Palmer Drought Severity 
Index for Calgary from 
Bonsal et al. 2010



Wildfires in the 
Elbow River 
headwaters from 
Rogeau, 2016. 



Firesmart Hazard Elbow River Valley. Bragg Creek and 
Whitecourt are  Alberta’s highest risk communities for 

wildfire. 

McLean Creek

Bragg Creek

Redwood 
Meadows



Kananaskis Wildfire 

Champion Lakes/McLean Creek 
Wildfire May 27-31 2018



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 treatment requirements

• Filtration, taste & odor, disinfection, toxic metal removal



Watershed inhabitants: 
wildlife, trout, people



Bull Trout, 
Threatened species 
Alberta wildlife act. 

[Bull Trout] “Eggs require temperatures 
less than 8C to survive, and have an 
inter-gravel incubation optimum of 2C-4C 
(Berry 1994, Fairless et al. 1994, MBTSG 
1998).” Alberta Wildlife Status Report No. 
39 (2009) M. Rodtka

From Popowich and Paul, 2006



CBC News August 31 2017

“genetically pure populations currently 
occupy less than five percent of their 
original distribution.” Alberta Wilderness 
Association 

West Slope Cutthroat 
trout: Threatened 
species

Original distribution of westslope
cutthroat trout from Alberta Westslope
Cutthroat Trout Recovery Plan 2012-2017

Silvester Creek 





Important wildlife corridor 
along Foothills Montane 
and Parkland natural 
regions. 

Rocky 
Mountain
Montane 

Forest 
Subregion

Foothills 
Parkland 

Subregion
3 Grizzlies killed in 5 yrs

here by vehicles

Area of Grizzly 
sitings

Jumping Pound Elk Herd area 
(Jorgensson and Jokinen 2008)

SR1



Land Use in the Elbow Watershed: Recreation, 
Logging,Wildfire, Grazing, Hwy 8 development



Approximately  2.01MM visitors to the Elbow Valley in 
Kananaskis in 2020 as determined from traffic counters. 

About a 35% increase from 2019. 

Elbow Falls/Prairie Mtn 
Powderface

2019 summer day 6087 ppl
2019 1,349,040 ppl/yr

West Bragg Ck Trails ppl/yr
2019 192,375
2020 253,323

Fullerton Loop ppl/yr
2019  81,651
2020 104,828 



Elbow River Watershed 
logging footprint: 1984/2016

24% of harvestable forest logged in 31 years, for a 0.8%/yr deforestation rate 
2001-2019 Deforestation rates: World 6%, Canada 10%, Elbow River 14%



How clearcuts change the 
natural structure of a forest. 

The decline in old forest area, and increase in managed 
young forest lacking natural post-disturbance structural 
legacies, represent a major transformation in the 
ecological conditions of the boreal forest beyond historical 
limits of variability. This may introduce a threat to 
biodiversity, ecosystem resilience and long-term adaptive 
capacity of the forest ecosystem. Kuuluvainen and 
Gauthier, Forest Ecosystems, 2018

Clearcut

Holbrook et al 2019, Forest ecology & Management



Soil moisture and forest harvest

Forest harvest strategies and seasonal soil moisture in 
Alberta’s Mountain headwaters (Coleman AB). D. 

Greenacre MSc U of A, 2019Spacial patterns of soil temperature and 
moisture..S BC. Redding et al. 2003 Can J Soil Sci 

83:121-130



McLean Creek Off-Highway Vehicle Land 
Use Zone



“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



Cattle grazing and water quality in the 
Greater Bragg Creek Trails area

Dave Klepacki, Prof. Ralph Cartar (U of C), St Mary’s University Fall 2018

Area 1
Tom Snow

Area 2
Moose 

Connector

Area 3
Moose 

Connector/Mtn 
Rd

Area 4
Mtn Road cattle 

guard

Area 5
Mtn Road  

bridge

Area 6
West Crystal 

area

Area 7
Link 2 Beaver 

ponds

Area 8
East Gate

Area 9
Hawkeye 

Estates bridge



What chemical traits relate to density of cow use?
analysis by Ralph Cartar Dec. 2018 

Cow poo is negatively 
associated with 
Temperature and 
Conductivity, and is 
positively associated 
with Turbidity, 
Nitrates, and 
Phosphate….Overall, 
there is a strong 
association of cow poo 
and water traits.
Ralph Cartar, Dec 18 
2018.  

correlations of original 
variables with X axis:



Land Management in the Lower 
Elbow River Watershed

63%

22%

13%

2%



Berms…making 
a river into a 
culvert. 



Berm protection 
proposed for 
Bragg Creek will 
only be effective if 
berms have a wall 
to bedrock 
isolating alluvial 
deposits from the 
river flow.

This impermeable 
layer does not exist! 



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. 

University of Calgary ENSC501: Jabush, Grant and Ryan 
Sept 2014



Comparison of basement depth to river height 
during 2005 in Rideau and Roxboro. 

ENSC502 2006

Elbow Park

Britan
nia

Roxboro

Mission



Springbank Off 
Stream Reservoir 

Flood Control Project

1
2

1

2

View across 
proposed 

reservoir from 
east shore to west 

shore

3915 acres



Major flaws of the SR1 Project. 

• Flood mitigation limited by 600 m3/s diversion canal. 2013 
flood of 1150m3/s will pass 550m3/s into Glenmore.

• Flood mitigation only. Drought mitigation must come from 
Bow, requires Stoney Nakoda dam.

• Lost of critical ecozone boundary habitat likely remove 
Jumping Pound elk herd, grizzlies and wetland willows.

• Release of warmed 70mm m3 water at 10-26m3/s in July 
and August will severely degrade downstream ecosystem 
and infiltrate aquifer.

• Each flood event will deposit up to 4m of silt, potentially 
pathogenic from upstream (Redwood, BC, campground) 
sewage. Dust problem. 

• Costs are now estimated at $650MM by SCLG.



Release of ~70x106 m3 of warmed waters 
downstream fromSR1 will drastically disrupt 

ecosystem and Glenmore reservoir. 



What is the impact of development on the Elbow 
River aquifer, holding some 80-90% of water in the 

watershed,  for the 600,000+ people and wildlife that 
depend on clean water? 

SR1

Setbacks: 500m from flowing 
water, 100m from aquifer 
edge. Blanche et al., 2016 
enteric virus survival 



Highway 8 development along the Elbow River Aquifer

U of C

Discovery Ridge
1625 units 
4475 ppl 

Elbow Valley
1000 units, 3000 

ppl

Elbow View 
7000 units/20 yr

19,000 ppl

Gardner Plan 
2000 units, 

6000 ppl

Springbank Off-
Stream Reservoir 
Flood Mitigation

Elbow River Aquifer



Suburban sprawl 
along the Elbow River 

aquifer.                 

Elbow Valley Estates Discovery Ridge



Discovery Pond: What does close development 
do to a river-connected aquifer? 



Decreasing water quality and increasing nutrient levels 
in the lower Elbow River (From ENSC 502 2012). What 
about unmeasured metals and toxins? 



Degradation

of the Weaselhead. 

Courtesy Yves Dansereau, 
Weaselhead Preservation Society

Rick Boulton photo

Consequences 
of vehicle 

emissions?



Pollution in the lower Elbow



Note increasing 
coliform content 

downstream.



Increasing water demands on the Elbow River 
(40% of Calgary’s supply). May 14 2019 Calgary City 

Special Meeting on water security predicts water 
licenses exceeded 2036.  

From U of C Env 501 and Nat Res Canada Municipal Case Studies: Climate

Change and the Planning Process, Calgary. 2007. 



This is not the end of the 
Elbow! 



Action Steps

✓ Better management and protection of the headwaters with 
the Elbow Valley Provincial Park as planned in SSRP 2012.

✓ Protection of the aquifer in the middle stem of the Elbow 
with 1km setbacks and greenspace for the riparian 
ecosystem.

✓ City of Calgary should repair leaking sewage pipes in the 
lower stem to limit degradation and improve water safety. 



For years we have depended on the Elbow River. Now the River 
depending on us. 


