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Suwene ECological Integrity Assessment

El = The ability of an ecological system fo support and maintain a community of
organisms that has the biotic composition, diversity, and functional organization
comparable to those of natural habitats within a region’
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Increasing disturbance by stressors

I Parrish, J.D., D. P. Braun, and R.S. Unnasch. 2003. Are we conserving what we say we are? Measuring ecological integrity within
protected areas. BioScience 53: 851-860.



Ecological Integrity Assessment Framework

F-. a given type of habitat....

Rating ey Ecological Attribute Indicator
Ca’regory from type description) (“condition” vs. “stressor”)

e.g., Mosaic
AB,C,D andscape Structure 9
Landscape Structure
' Context e.g., Disturbance
il ;r?(cjjex >core andscape Dynamics size and return

interval

Site Score

e.g., Woody
Vegetative Cover

...or "Good" "“Fair"

.- Stand Development / Maturity

e.g., Native vs.
“Potential Concern” vs. Biotic Composition Invasive Plants &
“imminent Loss” .
_Condition Animals

e.g., Herbivory/
Utilization

unctions and Processes

biotic Physical/Chemical

AtibUteS e.g., Nutrient input

Areq supporting patch e.g., Minimum
dynamics dynamic area




ASSESSMENT SCORECARD

Grey shaded cells indicate the current scoring for a given indicator

Key Ecological
Attribute

Indicator

Indicator Definition

Metric Rating Criteria

Acceptable

Potential Concern

Imminent Loss

LANDSCAPE CONTEXT

Adjacent Land Use

intensity of human
dominated land uses
within 100 m of the
weftland.

Use Score =0.80-1.0

Use Score = 0.4-0.80

Use Score =< 0.4

Natural (non-

Buffer Width anthropogenic) areas that | Wide > 50 m Narrow. 25 m to 50 m Very Narrow. < 25m
surround a wetland.
Landscape _____ ,
C it voderatemersty |G DIy Sheer
om pOS| IoN Low infensity alteration alteration such as 2-lane . . . Y, A9
. . - dikes, diversions, or ditches
Landscape Onsite or adjacent land such as roads at/near road, low dikes, roads (>3 ft. deep) able to lower
Predictors of uses and water uses that | grade, small diversion or w/culverts adequate for Wofe.r fable. large amount
, . couldresultin changes to | ditches (< 1 ft. deep) or stfream flow, medium of fill. or orﬁf,icio?
Hydrologic Alteration | wetland hydrology. small amount of flow diversion or ditches (1-3 ft. ' .
" groundwater pumping or
additions deep) or moderate flow hi
o igh amounts of flow
additions. additions
Land Percentage of Extent to which landscape | Embedded in 60-100% Embedded in 20-60% Embedded in < 20%
anasca pe unfragmented lacks barriers to the unfragmented natural unfragmented natural unfragmented natural
P .H. landscape within 1 movement of species, landscape; internal landscape; Internal landscape. Internal
atrrern km water, nutrients, etc. fragmentation minimal fragmentation moderate fragmentation high
CONDITION

Plant Species
Composition

Percent of Cover of
Native Plant Species

Percent cover of the plant
species that are native,
relative to total cover (sum
by species)

85-< 100% cover of native
plant species

50-85% cover of native
plant species

<50% cover of native plant
species

Invasive Species —
Plants

Percent of marsh
dominated by invasive,
aggressive plants.

Native species such as
Typha and Phragmites
and/or other non-native
invasive species occupy <
10% of wetland.

Native species such as
Typha and Phragmites
and/or other non-native
invasive species occupy
10-50% of wetland.

Native species such as
Typha and Phragmites
and/or other non-native
invasive species occupy
>50% of wetland.

Hydrologic
Regime

Flashiness Index

Measures the variability in
water depth fluctuations it
compared to reference
data.

Flashiness Index=1.0 - 2.0

Flashiness Index = between
2.0-3.0 if wetland is NOT
associated with riverine

Flashiness Index = > 3.0 if
wetland is NOT associated
with riverine environment

SIZE

Absolute Size

Size Relative to Type

The current size of the
wetland relative to other
examples of this type

> 25 acres (10 ha)

1 to 25 acres (0.4 to 10 ha)

<1 acre (<0.4 ha)

Relative Size

Size Relative to Site
Potential/Historic

The current size of the wetland
divided by the total potential
size of the wetland multiplied
by 100.

Wetland area < Abiotic
Potential; Relative Size = 90 —
100% ; (< 10% of wetland has
been reduced, destroyed or
severely disturbed due to
roads, impoundments,
development, human-
induced drainage, etc.

Wetland area < Abiotic
Potential; Relative Size =75 -
90%; 10-25% of wetland has
been reduced, destroyed or
severely disturbed due fo
roads, impoundments,
development, human-induced
drainage, etc

Wetland area < Abiofic
Potential; Relative Size = < 75%;
> 25% of wetland has been
reduced, destroyed or severely
disturbed due to roads,
impoundments, development,
human-induced drainage, efc




Indicators and Level of Effort

Indicators Applications
Support Status and Trends
Landscape patterns 'OP ,
Level 1 - Remote On.site indicat o] Regional conservation
Sensing n-site INCICATon VIBIDIe assessment & planning
remotely . 0
» Mulfi-site monitoring
- Field indicators (stressor > Sife assessment
Level 2 - Rapid Field vs. ecological condition 3 Restoration, management
Observation . L. 9
metrics) monitoring progress
Detailed quantitative
field indicators. » Reference sites for specific
level 3. Infensive Calibrated indicators indicators
sampling (e.q., indices of » Rigorous performance
condition or integrity, measures for restoration
FQA).

Faber-Langendoen, D., J. Rocchio, G. Kittel, C. Hedge, M. Kost, S. Thomas, K. Walz, B. Nichols, S. Menard, J. Drake, E. Muldavin,
and P. Comer. 2012. NatureServe Ecological Integrity Assessment. Wetlands Rapid Assessment Method (Level 2). NatfureServe,
Arlington, VA. + Appendices.



Resforation
Project Workflow

Stepwise process
1) Evaluate site

2) Establish
reference
conditions

3) Select &
measure
iIndicators

4) Analyze and
report

Project initiation & ongoing management
Kickoff meetings, scheduling, routine coordination meetings

Information Gathering: data and expert knowledge inputs

Data sources Expert knowledge sources
Natural Heritage element
occurrences and maps
NatureServe maps

Academic research

State data

Federal data (NPS, USFS, FWS)

Wetland Classification
documentation and experts
State Natural Heritage and
NatureServe scientists
Government staff on site
Agency and Consultant reports

U

Reconnaissance Site Visit (1)

Local staff engagement, review impact and wetland types, plan for
field sampling

Reference Site Determination

Review existing reference data and establish sample
design for Level 2-3 sampling fore baseline site

Input & conditions and at reference sites

Review l I
DOI staff
and local Document Reference and Baseline Site Conditions
managers |

Organize existing reference data
Field sampling for baseline conditions
and at reference sites

U

Monitoring Framework

Baseline, short-term, and long-term monitoring at each site

4

Final Report and Guide

Project report and databases
User Guide for Site Assessment




Green Bay Sites

0 625125

Pt. Sable Management Units
« Damages occurred

elsewhere, we are
e supporting restoration
in this location
» Restoration goals are:
- Migratory bird habitat
- Restore marsh to
native plant
dominance and
diversity, and animal
diversity
« Great Lakes coastal
and inland emergent

s marsh
o e e * No established
CattailMarshEstuaryUWGB ShoreLine LagoonUnitRose CattailMarshEstuaryGauthier . .
Sedgemeadow UplandHardWoods | shoreLineRose m O n I TO rl n g p | O n

| LowlandHardwood LagoonUnit UplandHardWoodsRose




Saginaw Bay Sites

. : Damages occurred
Robinson Slte 8 elsewhgere, we are
_~ at Wigwgm Bay " supporting
| | Sand's! ‘ restoration in these
locations

Whites Beach

Restoration goals
are:

- Migratory bird and
fish habitat

- Restore hydrology
and native
vegetation

- Limit invasive plants

S ,,,“ | | 0
Bado%r;S _|§es | Great Lakes coastal
_atTobico'| ' marsh and forested

Marsh ... Wy swamp

| 1 “ | No established
L B o monitoring plans




Reference Conditions and Sites

NatureServe

Data Discovery O EXPLORER.

» Habitaf Classifications for An Onlne Encycopediaof Li
descriptive models

http://explorer.natureserve.orqg/

Online access to species and
ecosystem descriptions, reports, and

> SeleCTlon Of reference S|'|'eS maps...with custom query options...
-I-Ied -I-O We-l-lond -I-ype' CurrenT ;’:ﬁv dﬂ{j‘f"' A -\\"*:jéljpCommunityOccurrences‘

o e . Y A ;5; od N6 «:Legend
condition, and restoration goal e “es g e e

» For coastal marshes, we
located prior assessment data

from 2002-2003 for several
adjacent sites or on sitel

F/eld S/fesm documerﬁed 'by
Natural Heritage Proarams

A Michigan
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http://explorer.natureserve.org/

b 2 ,
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Hgi%dwopd Swamp

Potential Reference Site
Great Lakes Marsh EO
EOID 3574

EO communities Saginaw Bay 2015
@D Erement Marsh
O Great Lakes Marsh
) Lakeplain Osk Openings
@D Lskeplain Wet Praifie
@ Lskeplain Wet-mesic Praine
@ Northem Fen
@ 0ak-Pine Barrens

Southern Hardwood Swamp
@ Wooded Dune and Swale Complex
] s

|:| <all other values>

I county




Saginaw Bay Sites

Mdish g T'te Game Unit and Bay City SRA
1]

\ Lakeplain Wet Prairie: 2188
0\

\\ Lakeplain Oak Openings: 10350

EO communities Saginaw Bay 2015
@D crergent Marsh
. Great Lakes Marsh
() Lakeplain Oak Openings
@D Lakepiain Wet Prarie
@D Lskepian Wet-mesic Prairie
. Northem Fen
Oak-Pine Barrens
Southern Hardwood Swamp
@ Viooded Dune and Swale Complex
[ st
[ <al other vaiues>
MGR

=

W Danate
: -Pub{c

State

|:| Unknown

Historically a
hardwood swamp

Farmed since the
1930s

State restored
natural flooding

Now cottonwood-
willow shrub swamp

Restoration goals
are:

Restore hydrology
and native swamp
- Limit invasive plants

No established
monitoring plans




Conceptual Models to Focus
Indicator Selection

CLIMATE
Precipitation
Drought

HYDROLOGIC SETTING
Primarily influenced by Great
Lakes and/orriver water
(limnogenous); secondarily
influenced by surface runoff
(topogenous) and
groundwaterseepage

LANDSCAPE CONTEXT
Great Lakes marsh associated with adiverse
array of coastal wetlands depending on region
including lakeplain wet prairie, lakeplain wet-
mesic prairie, northern wet meadow, coastal
fen, northern shrub thicket, rich conifer
swamp, limestone cobble shore, wooded dune
and swale complex

SIZE
Large patch. Determined by shoreline
configuration & some variants of Great Lakes
marsh may range from small patch to large
patch (e.g., tombolo, protected riverm

VEGETATION

Developsonalltypesof
mineralsoil
{occasionallyon
bedrock). Sometime
with loosely
consolidated organic
deposits of variable
depth and pH (acidic to
alkaline).

RN

Herbaceous dominated.
Characterized by distinct
zonationwith deep
marshwith floating-
leaved and submergent
plants; emergent marsh
with narrow-leaved
species(bulrushes); and
asedge-dominatedwet

ECOLOGICAL PROCESSES
‘Great Lakes water-level fluctuations

MR I AIE SR '
FOCALSPECIES
Breeding waterfowl, shorebirds,
fish spawning grounds, and
medium-sized mammals (e.g.
muskrat, fox).

PHYSIOGRAPHICSETTING
Lakeplain along the Great Lakes
shorelineand their major connecting
rivers including: in open, protected,
and sand-spitembayments; in
buried river mouths and river deltas;
in bays and channels with
connectingrivers; and within
tombolos, barrier-beach lagoons,
and dune and swale complexes.

B

Documents basic
understanding of what
matters for the
wetland type

relative to conditions
at the site and
restoration goals.

Forms the basis for
indicator selection,
indicator data
discovery, and
sampling effort.



_LAND ASSESSMENT METRICS

Justification

Contiguous Less fragmentation allows for natural
Natural Land exchange of species, nutrients, and
Cover water.

The intensity of human activity in the
Fela e U= (e [5V @ [andscape has a proportionate
iImpact on the fragmentation effects.

Perimeter w/
Natural Buffer

The intactness of the buffer or edge

Width of Natural
R

allows for natural exchange of

species, nutrients, and water.

Condition of
Natural Buffer

Faber-Langendoen, D., J. Rocchio, G. Kittel, C. Hedge, M. Kost, S. Thomas, K. Walz, B. Nichols, S. Menard, J. Drake, E.
Muldavin, and P. Comer. 2012. NatureServe Ecological Integrity Assessment. Wetlands Rapid Assessment Method
(Level 2). NatureServe, Arlington, VA. + Appendices.



WETLAND ASSESSMENT METRICS

Metric

Native Plant Species
Cover

Invasive Nonnative Plant
Species Cover

Native Plant Species
Composition

Overall Vegetation
Structure: e.g., mosaic of
freshwater marsh, wet
meadow & shrub swamp

Justification

Native species dominate an ecosystem when invasive
species are limited or absent

Invasive species displace native composition, altered soils,
hydrology, and nutrient cycling.

Characteristic native plant species composition affect
expected interactions between plants, animals, and some
physical processes.

Expected vegetation structure is strongly correlated with
expected species composition, and dynamic processes
(e.g.. flooding cycles) .- z



WETLAND ASSESSMENT METRICS

Metric Justification

Natural inflows of water to a wetland regulate

Water Source :
persistence of a wetland.

Hydroperiod regulates sediment storage, import, and
Hydroperiod export, and affects soil development, and plant
recruitment and maintenance

Hydrologic connectivity between wetlands and
Hydrologic uplands (surface flow) and wetlands and Great Lakes
Connectivity supports key ecological processes, such as exchange
of water, sediment, nutrients, and organic carbon.

Soils store water and carbon, and provide media for

Sl e e plant establishment and growth

Faber-Langendoen, D., J. Rocchio, G. Kittel, C. Hedge, M. Kost, S. Thomas, K. Walz, B. Nichols, S. Menard, J. Drake, E.
Muldavin, and P. Comer. 2012. NatureServe Ecological Integrity Assessment. Wetlands Rapid Assessment Method
(Level 2). NatureServe, Arlington, VA. + Appendices.
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Suwene ECological Integrity Assessment

El = The ability of an ecological system fo support and maintain a community of
organisms that has the biotic composition, diversity, and functional organization
comparable to those of natural habitats within a region’

— — eee—
R <
- Restoration Goal

Increasing ecological
integrity

Increasing disturbance by stressors

I Parrish, J.D., D. P. Braun, and R.S. Unnasch. 2003. Are we conserving what we say we are? Measuring ecological integrity within
protected areas. BioScience 53: 851-860.



Next Steps

1. 2016 sampling at restoration and
reference sites

2. Data analysis and
characterization of condition
and trends

FInalizing monitoring plans

Documenting steps and dato
requirements for other wetland
applications

SRR




Perspectives

> Specity restoration goals

> Fully utilize existing dato
related to habitat types,
reference sites, and samp

> Prioritize indicators To mon

INg
Itor

l.e., Those with greatest information benefit

relative 1o cost
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