Part 2. Restoring wetlands

 What is restoration?

* Project examples



What is restoration?

Ecological restoration is the process of assisting
the recovery of a native ecosystem that has

been degraded, damaged, or destroyed.

Society for Ecological Restoration
https://ser-rrc.org/what-is-ecological-restoration/



Ecological engineering is the design of
sustainable ecosystems that integrate human

society with its natural environment for the
benetfit of both.

American Ecological Engineering Society
https://www.ecoeng.org/



Everyone designs who devises courses of action
aimed at changing existing situations

into preferred ones.
— Herbert Simon




ECOLOGY

--the study of the
relationship between
organisms and their
environment (Haeckel)




Ecosystem Design

Developing courses of action to
change existing ecological
conditions into preferred ones.




Ecological design
charrettes

...are one way to bring diverse
specialists & stakeholders together

The best ecological designs are
usually the product of collaborative,
multidisciplinary teams.




Processes produce patterns

 Physical processes
 Climate (precipitation, insolation...),

hydrology, geomorphology...

* Biological processes
* Photosynthesis, respiration, reproduction...

 Ecological processes
« Competition, predator-prey interactions,
environmental gradients, life histories...



 Hcological restoration of a site is essentially a hypothesis
about what the fundamental processes operating there
are and how they have been disrupted.

* Interventions (that is, restoration actions) are designed to
allow those processes to fully function once again.



Process: life histories

/ Reproduction \

Persistence Dispersal

\ Establishment ’/




Upper Truckee River & Wetland Restoration
South Lake Tahoe, CA :
Client: California Tahoe Conservancy
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Upper Truckee River Marsh,
California Tahoe Conservancy,
Lake Tahoe, CA






* Analyze the complex plant species distributions
in adjacent reference system, especially in
relation to elevation

 Excavate to reconnect river to floodplain and to
recreate a similar range of surface elevations

* Provide a diverse set of plant propagules from
multiple sources — seeds, container plants,

native soil

* Allow to self-organize



TN
o>

s

II
u.J-uhmui..u-.n..hl um.u il i i )

l:nhml it mhinhulullmwhhuhumm,ulmluu
S lJlull.Lu —m;-w

4

JEFFERY PINE LODGEPOLEPINE =~ MONTANE MEADOW STREAM WILLOW SCRUB - MONTANE MEADOW LAGOON DUNE & BEACH LAK
WET MEADOW :

Vegetation transect from upland to lake at the Upper Truckee Marsh.
Plant communities are distributed in relation to ground-surface elevation and water levels.




Elevation (ft. NGVD)

OBSERVED ELEVATION RANGES FOR VEGETATION TYPES EAST OF PARCEL 4*.

I _ D 20% Exceedance lake

Level (6227.5")

<

Table 1. Preliminary Restoration Plant Palette, Parcel 4 Fill Removal

Target Plant Communities

Species

Upland

(6230'+ o0
6228")

‘Willow-Wet
Meadow
(6230' 1o
6226.5")

Transitional
Meadow

(6229 to
6225.5")

Wedland:

(6227 to
6225.5)

Pinus contorta (lodgepole pine)

Ribes lacustre (swamp cucreat)

Bromus carinatus (California brome)

| Deschampsia

 cespitosa
(tufted hairgrass)

Horedeum brackyantherum
(meadow barley)

Leymus tritocoides (crecping wild ryc)

Arnica chamissonis

Median Lake Level 6225.5' (1992-1996)

80% Exccedance Lake Level (6222.5%)

Potentilla gracilis (cinquefoil)

Salix geyeriana (Geyer's willow)

Salix lemmonii (Lemmon's willow)

Salix Incida var. lasiandra
(shining willow)

Upland/Transitional Willow-Wet
(Lodgepole Meadow Meadow Wi
ymr.’émm) (Willows/Sedges) (Sedges/Rushes) (Juncus balticus)

Transit

Plant Communities

Wire

T

Lagoon
(Pond lity/
Aquatics)

* Based on September 1998 review (V. Mahacek, S. Patterson, and J. Etra) of WBS' 1995 and 1998 plant

comumunity observations. Bar graphs indicate elevations of highest and lowest observations for each plant community.

Carex aquatilis (sedge)

Carex athrostachya (sedge)

Carex praegracilis(sedge)

Carex nebrascensis (sedge)

Carex wiriculata (sedge)

Juncus nevadeasis (rush)

Juncus ensifolius (rush)

Eleocharis macrostachys (spikerush)

Juncus balticus (wircgrass [rush])




OBSERVED ELEVATION RANGES FOR VEGETATION TYPES EAST OF PARCEL 4*.
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Table 1. Preliminary Restoration Plaut Palette, Parcel 4 Fill Removal

‘Target Plant Communities

Species

Upland
(6230+t0
6228

(Willow-Wet|
Meadow

5

Transitional
Meadow

it}

Weikias'

(6227 to
6225.5)

Pinus contorta (lodgepole pine)

Ribes lacustre (swamp cucrent)

Bromsus carinatus (California brome)

Deschampsia cespitosa
(tufted hairgrass)

Horedeum
(meadow barley)

Leymus tritocoides (crecping wild ryc)

Arnica

Salix geyeriona (Geyer's willow)

Salix lemmonii (Lemmon's willow)

oo0e0 o 00

MAP VEGETATION TYPE ELEVATION RANGE AREA (ACRES)
SYMBOL
UPLAND 6230" and above 1.6
UPLAND, WILLOW-WET MEADOW 6230' TO 6229" 0.6
UPLAND, WILLOW—WET MEADOW, ' T Y :
m TRANSITIONAL MEADOW Rean 19,0228 9
WILLOW=WET MEADOW, 8’ 10 6227' 2.3
m (ET ME A 622 2.
WILLOW-WET MEADOW, TRANSITIONAL A ¥
m MEADOW, WIREGRASS WETLAND R 544
WIREGRASS WETLAND 6226.5' TO 6226.25' 1.7
WIREGRASS WETLAND, LAGOON 6226.25' T0 6225.5' 2.2
TOTAL WETLAND RESTORATION ACRES 11.2¢
TOTAL PROJECT ACRES 22.8

*INCLUDES 2.4 ACRES THAT WILL BE DISTURBED WHEN THE RESERVIE FILL IS REMOVED

N
EXISTING GROUND CONTOUR

=—"— PROPOSED PROJECT CONTOURS (APPROXMATE)

MEDIAN LAKE LEVEL (6225.5")

wessw mww= PROJECT BOUNDRY
—+—+—+— RIVER ALIGNMENT AND STATION LOCATION

RIVER STATION APPROX. FEET
80+00 DOWNSTREAM FROM HWY 50 BRIDGE







2nd year, total vegetated cover  73.2%

. 29 species encountered
. 8 were included in plugs or seed mix






Marsh
Eufaula Wetland Park
Eufaula, OK

Eufaula Wetland Park is 0.2 mile from Lake Eufaula. A
multifunction wetland—water quality, wildlife, recreation,
education--Eufaula Wetland Park treats urban stormwater runoff
from downtown Eufaula before it reaches the lake
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Vegetation

| bottomland hardwood forest
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staminate
flowers

75-80 ft.
RED MAPLE

old trunk SILVER MAPLE
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Black walnut







With Fewer Animals to Move Their
Seeds, Plants Are Stuck in Threatened

Habitats

For many types of vegetation, the only way to migrate to a more
favorable range is through the guts of mammals and birds

Smithsonian Magazine, 2022



Characteristics of old growth bottomland hardwood forest

* Snags
* Treefalls

» Decaying wood host insects, which
attracts birds to feed on them

« Large, hollow trees become nest habitat
» Treefalls open up microhabitats to light &

create microtopograpy, diversifying plant
species on the forest floor

Pileated woodpecker
(Dryocopus pileatus)



Catholic 40

Charrette Project
Sites

Beaver Creek North Smelter




Questions?
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