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Some Sites Have Obvious Constraints




Some Are Less Straightforward

How do | ensure
ecological
sustainability?!?!




Lots of Guidance

K

[

Generally focus on structure vs.
process or function

\




Webinar Goals. ..

v Understand design elements
that lead to sustainable
ecological processes

v" Know what to look/ask for
when reviewing
restoration/mitigation plans



Main Messages

® | andscape setting drives ecological processes in wetlands.

®» \\etland function reflects the integration of past and present
landscape setting

® Planning successful mitigation projects begins and ends with
ensuring appropriate landscape connections

® Resiliency of mitigation must consider current and likely
future landscape processes




= Restoring upland processes is often an important ¢
= Thij

s may not always go as planned

be prepared for only partial achievement of desired func

embrace adaptive restoration and take the “long view”

Focus is on wetlands. Similar concepts apply for streams,

with some important differences

Caveats and Considerations

= Move beyond landscape setting to ensuring landscape connection
= \Netland typology matters in determining appropriate landscape connections
® Respect and understand the past, but you cannot recreate the past — don’t try!

= You may not be able to achieve “reference” condition — set reasonable expectations!
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Harris and Van Diggelen 2006



Roadmap for Today’s Presentation

® Part 1 — Landscape Connections

® Part 2 — Classification

Part 3 — Providing Context Through Reference

®» Part 4 — Challenges of Timing



Landscape Connections

Wetland position in the
landscape and the
ssociated physical and
biological connections are
the largest determinant of
successful restoration.




Importance of Landscape Connections

= Contribution to hydrologic cycle

= surface and subsurface hydrologic connections

Materials processing (e.g. nutrients, carbon, sediment)

= soil structure and associated microbial community, sufficient
time, and appropriate redox conditions (largely a function of
hydrology)

= Habitat support

= connectivity to adjacent uplands and proximity to related
wetlands (e.g. refugia, migration, critical area requirements)




Tiner, McGuckin, and Herman. 2015
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Landscape - Hydrology Connections

Vernal Pool

A /

Bottomland Hardwood Forest

Temperate Forested Wetland
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Dittbrenner 2015



Landscape - Biogeochemistry Connections
Landscape - Biology Connections

Biology

Hydrology

S

Tiner, McGugekin, and Herman. 2015 Blogeochem|stry



How Do | Determine the “Right” Landscape
Connections? > CLASSIFICATION

GEOMORPHIC SETTING
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Hydrogeomorphic (HGM) classification describes
the appropriate wetland type based on

Brinson and Malvarez, 2002 landscape position + water source +

Davis et al. 2013 hydrodynamics - landscape connections
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Depressional Riverine/Floodplain Slope

Estuarine Fringe _ _
Lacustrine Fringe

Landscape connection 2 class 2 functions

Dauvis et al. 2013
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How Do | Ensure Landscape Connection?

®» \\etland type is appropriate for its position in the landscape

® |[ntact and sustainable hydrologic connections

ydrodynamics are consistent with wetland HGM class (landscape connections)

Soil properties are appropriate for the wetland HGM class

® | andscape connections promote movement of materials & organisms

= Wetland-upland connections promote resiliency



Historic
(1929)
conditions

| \

K

2-year inundation zone

Appropriate Landscape Position:
Riverine Floodplain Wetlands

Simulation of
restored
floodplain
wetlands



Inappropriate Landscape Position




Sustainable Hydrologic Connections
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Sustainable Hydrologic Connections

Adaptive Management Plan

Data-driven Design




void “Ovrengineered” Hydrology
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Ensure Appropriate Soils and
Subsurface Connections
(western vernal pools)

Vernal pool complex mitigation bank




Promote Soil Development

= Consider original soil type and amend as
necessary

®» Soil development takes time — be patient

v' Sandy soil with + amendments

v' 11 years of organic matter accumulation
Photo courtesy of W. Lee Daniels




Ecological
Connections




Ecological Connections:
Role of Uplands

®» Promote hydrologic connections

®» Sediment and organic matters sources

= Especially in upper watershed areas

®» Reduce sources of invasion

®» Habitat for important life history stages

= gestivation, foraging

Providing migration/dispersal opportunities



Landscape Connections??

||| mitigation>




Considerations for Coastal Wetlands

®» Need to maintain connections with ocean and watershed

®» Frequency and magnitude of fluvial inputs provides critical
sediment supply and flushing

= Mouth behavior (i.e. migration, closure) affects all functions

® Coastal wetlands often occur in interconnected complexes =
these are great opportunities for restoration



Understand Watershed Connections

Farnswor th and Warrick, 2007




Mouth Dynamics Influence Habitat Distribution

Mouth Width (m)

Largier et al, 2018
Years



Physical Dynamics Affect Biological Communities

Coho Salmon Migration




Altering Processes Can Lead to Type Conversion

mitigation>

Lagoon “restored” as a mitigation bank for port expansion. “Restored” lagoon requires periodic dredging due to shoaling

Mouth jettied open to improve tidal flushing, improve Mitigation has resulted in “type conversion” — system supports
water quality, and reduce freshwater wetlands different species and habitats as were historically present



Look for Opportunities to Restore Habitat Mosaics

TJE habitat DRAFT
|:| Alkali meadow
|:| Beach

| css

- Riparian forest
|:| Riparian scrub
- Salt flat / Open water

[ subtidal water

Restore hydrological and ecological connectivity




Roadmap for Today’s Presentation

® Part 1 — Landscape Connections

® Part 2 — Classification

Part 3 — Providing Context Through Reference

= Part 4 — Challenges of Timing



What is Reference, and Why Does it Matter?

®» Reference provides a template or anchor point to guide restoration

®» Reference must reflect comparable landscape connections
" Focus on hydrologic and physical process and connections

= Don’t define reference based on biology

®» “Pristine” (i.e. Reference Standard) may not be the most
appropriate reference

= Specific deviation from reference may be the most appropriate restoration
target



What i1s an Appropriate Reference Condition?

The LA River near

downtown ~cirea 1000 culturally unaltered” Stoddard et al, 2006

VS
\\\ “best attainable”



Comparison to Reference
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Decisions Based on Ambient Data
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How to Determine the Appropriate
Reference Condition

® Consider historical setting and associated hydrological and ecological
connections

= Groundwater connection due to geologic contact points, fissures, springs, etc.
= Sumps and sags where organic reach (or peat) soils develop

= Hydrologic connections in coastal wetlands — fluvial inputs and barrier berms, bars etc.

® Consider changes in the landscape that may have altered these connections

= Best restoration opportunities may be to restore these connections; however, if
connections are permanently altered must accommodate new landscape, i.e.
sometimes type conversion may be appropriate

®» Determine most appropriate reference given objectives of the mitigation site




Comparable Appropriate

andscape— CONsiderations sol Coneijons
setting .

for Selecting
Reference

(circa 1870)

Consideration
of Landscape
Constraints

itigation

Site
Historical

connections




Timing Is Everything

®» Most mitigation sites will take longer than the typical 5-10 year monitoring
period to mature

® Conditions will naturally fluctuate over time and in response to episodic events
= Need to focus on long-term trajectory of site condition

®» Need to couple long-term monitoring at mitigation sites with regional
ference/comparator sites in order to assess trajectories of response relative to
expectations.

Focusing on landscape connections will maximize chances of long-term
resiliency

= Make sure you monitor process not just structure (e.g. piezometers, soil probes)

Subsequent speakers will discuss time scales for considering development of
wetland function in more detail



Restoration Takes Time

Time=scale of variation in wetland extent and condition

Seasonal Annual Decadal Century/Millennial
— Weather patterns Climatic variability
Climatic Effert of specific weather events Effect of ENSO, PO, Global Warrming

—_— "
~=

Environmental Flow

: avent planning
Hydrologic Wetlandizatchment

operational plans
el —————

Water allocation planning
Water sharing plans, basin planning

Structural medification Hydro-geomorphic trajectory
Geomorphic Wetland isolation due to levees, Evolution of river and wetland systems

Inchannel medifications to alered At the landscape scale in response to

flow paths, wetland reclamation sedimentation, erosion and altered rver

i —— gradients

Saintilan & Imgraben 2012




Restoration Performance Curves

)

Need for remedial measures

CRAM Score

Age (years) Fong et al. 2017




Typical Permit Monitoring Periods May be
Insufficient = Need Long-term Monitoring
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So... What Should | Ask For?

= Hijstorical natural condition prior to major disturbance (if possible) IN ADDITION to historical
degraded condition

Diagrams of key hydrologic processes (e.g. directions of water flow, distance to groundwater)
= Hydrologic impacts, e.g. tile drains, diversions, discharges, physical barriers

= Mouth dynamics (for coastal systems)

= History/frequency and magnitude of large “reset” events

= Expected future hydrologic changes and climate change induced alterations of flood-drought cycles

Current soil conditions (and historic if possible)

= Compaction, salinity, organic matter, duration of saturation

® Bijological connections
= Adjacent land uses + expected changes to these in the future (also important for hydrology)
=  Proximity to wetlands that operate in a complex (e.g. vernal pools, prairie potholes)
= Sources of invasion (plants and animals)

=  QOther stressor inputs both current and expected future stressors



Closing Thoughts

Process versus Outcome
® Focus on ecological processes

Good Deserved Bad
Success Break ® Choose appropriate targets/goals
0
Q
Q
E .
o ®» Commit for the long-term
Bad Dumb Poetic
Luck Justice
®» \onitor...Adapt...Repeat
Good Bad
Outcome

\



Coming up Next

®» Jeremy Sueltenfuss — Hydrology

. Lee Daniels — Soils

= \att Schweisberg — Plants (mostly)



THANK YOU!

Eric Stein — SCCWRP
erics@sccwrp.org

WWW.SCCWIpP.Oorg




EXTRA SLIDES




Mouth Position
from Satellite &
Aerial Imagery

Aug 2016
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