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Outline

* The role of wetlands for water quality, quantity and flood
mitigation

» Use of soil bioengineering for bank erosion and slope
stability

» Restoration opportunities and challenges
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Climate change adaptation and resilience
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Flood Hazard Areas
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http://aep.alberta.ca/water/programs-and-services/flood-hazard-identification-program/flood-hazard-mapping.aspx
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Hydrologic Cycle
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NRCS Stream Restoration: https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044574.pdf

—




—

Trees and Stormwater

* Infiltration
* |[nterception

* Evapotranspiration

https://www.epa.gov/soakuptherain/soak-rain-trees-help-reduce-runoff

Precipitation

Transpiration Canopy interception

& evaporation

Impervious
/ surface

Evapotranspiration
s,

Infiltration

Roots take up so
moisture, increasing
runoff storage potential
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Watershed Health

Slave River

Wabasca
66,921 km*

Smoky/Wapiti
46,659 km*

https://www.mightypeacewatershedalliance.org/about-1/the-watershed/
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Adaptation Key Components

« Adaptive Capacity

* Flexibility in the face of unexpected and predicted
hazards

» Mitigation

* An adaptive act to reduce root causes
 Resilience

* A kind of adaptation that secures desired function in
the face of change

&
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Wetland Definition

Land saturated with water long enough to promote
formation of water altered soils, growth of water tolerant
vegetation, and various kinds of biological activity that are

adapted to the wet environment

(Alberta Wetland Policy 2013)

http://www.waterforlife.alberta.ca/documents/Alberta_Wetland_Policy.pdf




Hydrophytic Vegetation
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Hydric Soil

United States Department of Agriculture, Natural Resources Conservation Service. 2010. Field Indicators of Hydric
Soils in the United States, Version 7.0. L.M. Vasilas, G.W. Hurt, and C.V. Noble (eds.). (Fair Dealing)
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Hydrology Indicators

U.S. Army Corps of Engineers. 2010. Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great
Plains Region (Version 2.0), ed. J. S. Wakeley, R. W. Lichvar, and C. V. Noble. ERDC/EL TR-10-1. Vicksburg, MS: U.S. Army

_ Eniineer Research and Development Center. (Fair Dealing)




Classification and Relative Value
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Wetland Functions and Values

* Water quality improvement
* Flood mitigation

* Groundwater replenishment

« Carbon Sequestration
 Biodiversity and critical habitat
 Shoreline protection

* Human use (cultural, education, recreation) :
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Water Quality

» Sediment Trapping
* Nutrient Removal

* Chemical Detoxification
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Photo courtesy Dr. Lee Foote
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Flood Mitigation and Groundwater Recharge
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(Winter et al., USGS, 1998)
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Ecosystem Goods and Services

Goods and services provided
by natural functions that
contribute to human well-
being

(Constanza et al., 2011)




Wetland Mitigation Hierarchy
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Wetland Replacement Concepts

 Watershed perspective

* In-kind mitigation (replace what is lost)

° Replacement rathS Value of Replacement Wetland
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*Ratios are expressed as hectares of wetland

(Alberta Wetland Policy 2013) 6
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Wetland Replacement Options

* Restoration

* Construction / Creation

« Non-restorative (research, monitoring, education,
securement, etc.)
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Wetland Replacement Options

« Undertaken by Permittee

* In-Lieu Fee Program

« Wetland Mitigation Bank
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Updates in December 2018

* Directive for Permittee-Responsible Wetland
Construction

* Alberta Guide to Wetland Construction in Stormwater
Management Facilities

* Wetland Replacement Fees to GoA




Wetland Replacement Concepts

* The relative value of a constructed wetland is adjusted on
the basis of two factors:

* The creation of an upland buffer

» Regional wetland abundance and historical loss

Abundance Relative Value of Replacement
Modifier Constructed Wetland Credit
-1 No D |

-1 Yes C 2
0 No C 2
o) Yes C+ 3
+1 No C+ 3
+1 Yes B 4

Directive for Permittee-Responsible Wetland Construction in Alberta (AEP 2018)




Calculating Replacement Area

Value of Lost Wetland

Directive for Permittee-Responsible Wetland Construction in Alberta (AEP 2018)

Value of Replacement Wetland
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*Ratios are expressed as hectares of wetland
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Past and Future




Buildig rsilience into watersheds




rosion Processes




Over-Steepened Slopes




Soil Compaction
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Rill and Gully Erosion




Lack of woody vegetation, undercutting and excess moisture
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Soil Bioengineering

» Use of plants to perform an engineering function
* Live cuttings of willows, poplars and dogwood

» Root systems provide root strength and root zone
diversity to stabilize soil

* Woody vegetation removes excess soil moisture
* Self healing and self sustaining

* Other benefits include biodiversity, carbon sequestration,

habitat and aesthetics 6
—
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Juniper Place Landslide
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March 25, 2017
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July 6, 2016
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August 24, 2016
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Transportation Research Boad National Cooperative Highway rogram Project
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Slope at Reservoir- May 15, 2018
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Slope at Reservoir- April 24, 2018
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Live Staking with Poplar

SALSAM PCPLAR CUTTING TO
8E MIN 25mm D AT TIF

A EEING GROUND

1. INSTALL ICUTTING FER 1.0 SO MOF AREA AS
SHOWN ONPLANS, CUTTING TO 8E INSTALLED
VERTICALLY

2. HARVEST AND PLANT CUTTING DURING THE
DORMANT SEASON |SEFT-MAY) IN UNFROZEN
CROUND.

3. WATERING RECUIRED MINIMUS ONCE PER WEEX
DURING FIRET GROWING SEASON (MAY.SEP. |

4. INSTALL USING PLANTING POST-ROLE AUGER TO
CREATE FILOT HOLE. TAMF SOIL ARQUND
CUTTING FOLLOWING INSTALLATION AND ADOD
SOL/WATER AS RECUIRED TO ELIMINATE AIR
POCHETS AND ESTASLISH GOOD SOIL CONTACT

5 DONOT CRUSH OR SPLINTER CUTTINGS. TRM
DAMAGED MATERIAL 2Y PROVIDING CLEAN CUTS
BEFORE AND AFTER INSTALLATION, WHERE
NECES3ARY
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Rootlng along entlre Iength of the cutting

Transportatlon Research Board National Cooperatlve nghay Program Prolect
24-19; CRP-CD-58: Environmentally Sensitive Channel & Bank Protection
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Slope at Reservo




Slope at Reservoir- July 16, 2019




ope at Reservoir- July 19, 2019
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Failing Slope - Using Plants for Stability Functions
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Rough and Loose
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August 2017

This site is

sequestering 20
to 25 tonnes/ha
of CO2 annually




RMWB Post Wildfire Erosion/Drainage Control
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RMWB Post Wildfire Erosion/Drainage Control
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RMWB Post Wildfire Erosion/Drainage Control
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Design Considerations

* Live cuttings collected and installed when dormant
» Soaked for at least 24 hours before installation

« Uses locally collected material

 Typically installed by hand
* Low cost compared to hard engineering
* Works upon installation

* Grant funding availability
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