Artificial Wetland Creation I Purpose,
Design and Construction

by Ben Poltorak, Elizabeth Murray, Adam Dunn,
Kris Christiansen, Perry Gerwing




Site Detalls

Site was located In:
A Limited access
A Wooded poor fen

Surrounding area was forested:
A Labrador tea/black spruce
A Wildfire burnover in 2011

Required remediation due to:

A Pipeline release
A Oil emulsion

A Contaminants
A Salt & PHC

A Dead vegetation

A Volume soil removed
A 2,500 m3in 2015

A Site left as open hole
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Site Detalls







Remediation / Reclamation Goals

A Confirm complete remediation of site, soil and water,
A Compare reclamation options,

A Construct a fully functional wetland microcosm compatible with
the adjacent ecosystem,

A Establish a self-sustaining plant community where wildlife and
waterfowl can continue to succeed without human interaction,

A Maintain equivalent land capability.
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Design Detalls

Based on:

General Design
Guidelines for a

Constructed
OHabi

Natural Region of

Alberta.

Government of
Alberta (2014).

Species Name*

Common Name

Type of Microhabitat

Reclamation Techniques

Equisetum arvense

Commeon horsetail

Moist woods, swamps, fens, meadows

Equisetum pratense

Meadow horsetail

Moist thickets and meadows

Phalaris arundinacea

Reed canarygrass

Lake margins, upper marsh zone, wet meadows;
tends to be invasive, competing with other
species

Sod forming grass that spreads by rhizomes or
creeping rootstocks. Moderate seed production.

tat @
Boreal Forest

Phleum pratense

Timothy

Upland banks, moist meadows

Seed. Natural reseeding ahility considered
moderate. Displays no apparentability to
reproduce vegetatively.

Agrostis scabra

Rough hair grass

Wet meadows, shoreline of ponds

Seeds

Calamagrostis canadensis

Marsh reedgrass

Marshes, fens, shores, low meadows, temporarily
flooded (wet meadows)

Seeds and rhizomes. Seed yields are low but
seed has high viability

Calamagrostis inexpansa

Northern reed grass

Marshes, fens, shores, low meadows, temporarily
flooded (wet meadows)

By seeds; spreadsvegetatively

Deschampsia caespitosa

Tufted hairgrass

Wet meadows with high water level fluctuation

Seeds or plugs; donor wetland

Equisetum palustre

Marsh horsetail

Wet meadows, fens, muddyriver flats

Juncus nodusus

Knotted rush

Moist ground, marshes and shores

Lycopus asper

Water horehound

Pond edges, marshes, wet meadows, thickets

Mentha arvensis

Wild mint

Lakeshores, wet meadows

Seeds and rhizomes; donorwetland

Poa palustris

Fowl bluegrass

Moist meadows and woods,shores

Seeds or plugs; intolerantof saline conditions.

Potentilla palustris

Marsh cinquefoil

Around fens,swamps, marshes, wet meadows;
flooded.

Rhizomes/seeds; donorwetland

Rumex maritimus

Golden dock

Marshes and wet meadows; saline places

Rhizomes/seeds; donorwetland. Aggressive

Rumex occidentalis

Western dock

Marshes and wet meadows

Seeds

Scutellaria galericulata

Marsh skullcap

Wet meadows, thickets, streambanks, and

lakeshores

Rhizomes/seeds; donorwetland




Wetland Design Detalls

A Natural water table fluctuations: account for the natural variation in a
fluctuating water table

Bathymetric contours: provide different littoral zones with areas of deep,
shallow, and open water

Organic solil: provide stable and suitable root and rhizome penetration
Mineral soil: added to increase the littoral surface area

Substrate: required for wetland function and revegetation

Shoreline: irregular shape and a variety of slopes

Depth: irregular to allow for a variety of habitat

Water recharge and discharge: allow precipitation and groundwater flow
Accessibility: allow easy access to and from the wetland
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Design Detalls

LAKE LITTORAL ZONE RIPARIAN UPLAND

VARIABLE
SLOPE




Design Detalils

A The shallow littoral zone represents
694 m?(53%) ofwetlandhabitat

A Thedeep littoral zone represents 345
m?2 (26%) ofwetland habitat

A Mineral soil froma local source to fill
the perimeter of the existing excavation
and maintain the 6H:1¥%lope.

LEGEND

—— Pipeline
—_— Excavation Area
—_— Proposed Wetland Area
Pipeline Right-of-Way
A Treeline
[ 1 DeepWetland: Water > 1.5 m
] Deep Littoral Zone: Water 0.5-1.5 m
1 Shallow Littoral Zone: Water < 0.5 m
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Design Detalls

Profile A

LEGEMD

Water Elevation
Organic Soils

Mineral Solls
Undisturbed Sails
Deep Wetland Substate
Fipeline Location
Excavation
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Wooded Poor Fen
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Construction Detalls
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struction Details

|
i
\

.

il
-
li|

-
e e = »
jat - -~ - -

: z‘“

. - > -

» o .

-
—
-
; -
"~ e C A
R "l -
- - o 2 =, - S
"
2 L
. ‘ .
> x
- »
..
k4
- A
» -
" ' <
.
¢ L W - < 2
¥ o R . M ey %
5 o . ™
5 -



Construction Detalils




Construction Detalls




Monitoring Requirements

Annual reporting to regulator
Site visits with regulator

Monitor until equivalent land
capability is reached

Monitor and manage weeds
Document wildlife sightings

Document plant species ingress
and diversity

Allow for natural ingress
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id-Season Site Visit
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