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1.0 INTRODUCTION

Ecological Integrity Assessments (EIA) summarize the condition/integrity of individual occurrences
of ecosystems through consideration of composition, structure, and ecological processes. The
method can be applied to occurrences as small as 0.05 ha and as large as thousands of hectares.
EIAs can be conducted at three different sampling intensities: Level 1 (entirely GIS-based), Level 2
(rapid, mostly qualitative, field-based), and Level 3 (intensive, quantitative, field-based).

This document describes the protocols for applying rapid, field-based Ecological Integrity
Assessments (Level 2 EIA) to upland ecosystems in Washington State. For wetland ecosystems,
reference Rocchio et al. (2016). Additional overviews of ecological integrity assessments are found
in Rocchio & Crawford (2011), Faber-Langendoen et al. (2016a,b,c).

In 2011, the Washington Natural Heritage Program (WNHP) developed EIA scorecards for 67 of
the 99 Ecological Systems which occur in Washington State (Crawford, 2011a-aj; Crawford &
Rocchio, 2011; Rocchio, 2011a-e). This publication is the result of efforts to simplify those
Ecological System-specific EIA scorecards into one document. After years of employing the system-
specific scorecards, it became obvious there were more similarities across systems than
differences. This effort also matches a similar approach taken for wetland and riparian EIAs (Faber-
Langendoen et al., 2016b,c; Rocchio et al., 2016).

While the rapid nature of Level 2 assessments necessitates primarily qualitative metrics, the
procedures delineated here provide a repeatable structure that will aid in evaluation of baseline
ecological integrity of occurrences, as well as repeat-monitoring to establish trends. The EIA
assessment target is defined by classification criteria. For upland ecosystems, we use “Ecological
Systems of Washington State: A Guide to Identification” (Rocchio & Crawford, 2015). Specific
project objectives may result in further adjustments to the assessment target. The process for
establishing assessment target boundaries (i.e., the assessment area) and protocols for collecting
data necessary to apply the EIA metrics are provided in this document. Section 2 focuses on the
steps needed to employ the Level 2 EIA, including which metrics to apply based on ecosystem
type. Section 3 provides protocols for measuring each metric.

Once metrics are scored, they are rolled up into five Major Ecological Factors: Landscape, Edge,
Vegetation, Soils, and Size. These Major Ecological Factor scores are in turn rolled up into three
Primary Rank Factors: Landscape Context, Condition, and size. These three factors are then
combined to calculate an overall EIA score/rank.

Initial drafts of this protocol contained a sixth Major Ecological Factor, “Natural Disturbance
Regime”, which was intended to assess the degree to which natural disturbances were functioning
within their natural range of variability at an ecosystem occurrence. However, in a rapid, level 2
EIA assessment, the observer does not have the luxury of witnessing disturbance events and must
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rely on proxy indicators—indicators that are already assessed in other metrics, such as VEG3
Native Plant Species Composition, VEG4 Vegetation Structure, VEG5 Woody Regeneration, and
VEG6 Coarse Woody Debris, Snags, and Litter. For example, an occurrence of a Northern Rocky
Mountain Ponderosa Pine Woodland and Savanna Ecological System may exhibit departure from
its historic fire regime (frequent, low-intensity fires) via abundant tree regeneration by relatively
fire-intolerant species such as Pseudotsuga menziesii. That indicator of altered disturbance regime
is already measured in the VEG5 Woody Regeneration metric. Further testing may prove natural
disturbance regime to be a useful metric for level 3 ElAs, in which more in-depth investigations of
the disturbance history itself can take place (e.g. via reconstructed fire histories).

Primary and major ecological factor scores/ranks can be helpful for understanding the current
status of primary ecological drivers. Whether one needs to roll up scores is dependent on the
project objective. Land managers may only be interested in individual metric scores, as these
provide insight into specific management needs, goals, and measures of success (e.g. a low score
in the Invasive Nonnative Plant Cover metric (VEG2) may indicate the need for an herbicide
treatment). On the other hand, if the goal is to compare or prioritize sites for conservation,
restoration, or management actions, an overall EIA score/rank may be needed. For example, a
land trust considering the purchase of one of three potential properties may want to focus on the
site that has the most-intact ecological integrity.

1.1 GLOSSARY OF FREQUENTLY USED TERMS

e Occurrence: An area of land where an ecosystem type is, or was, present. This can be a
single patch/stand of a natural community, or a cluster of patches/stands within a given
distance of one another that are considered as a single occurrence on the basis of shared
ecological characteristics (NatureServe, 2002).

e FElement Occurrence: An occurrence with practical conservation value as determined by a
combination of Conservation Status Rank (rarity and imperilment of the ecosystem across
its range) and EIA Rank (condition of the specific occurrence).

e Assessment Area (AA): The spatial area in which the EIA will be applied. The AA is “the
entire area, subarea, or point of an occurrence” of an ecosystem type “with a relatively
homogeneous ecology and condition” (Faber-Langendoen et al., 2016a,b,c).

e Spatial Pattern Type: Refers to the scale at which an ecosystem naturally occurs on the
landscape. For example, ‘matrix’ types of vegetation are dominant across the majority of
a given landscape, while ‘large-patch’, ‘small-patch’, and ‘linear’ types occur as distinctive
patches within the larger ‘matrix.’

e FEcosystem: Usedin ageneric sense, referring to Ecological Systems, USNVC Groups, USNVC
Associations, etc.—really any ecosystem classification unit.
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Ecological Systems: A mid-scale ecological classification developed by Comer et al. (2003)
to aid conservation and environmental planning for uplands and wetlands. Ecological
Systems represent recurring groups of terrestrial plant communities found in similar
climatic and physical environments (including substrates and/or environmental gradients)
and influenced by similar dynamic ecological processes, such as fire or flooding (Comer et
al., 2003).

United States Vegetation Classification (USNVC): A comprehensive, hierarchical
classification of ecosystems of the United States (http://www.usnvc.org), developed in
conjunction with the International Vegetation Classification (IVC)
(http://www.natureserve.org/conservation-tools/projects/international-vegetation-
classification). Both classifications are based on vegetation criteria (physiognomy and
structure, plant species composition) and ecological characteristics, including disturbance
patterns, bioclimate, and biogeography (Faber-Langendoen et al.,, 2009, 2014). USNVC
hierarchy units mentioned in this document:

o Group: “A vegetation classification unit that is defined by a relatively small set of
diagnostic plant species (including dominants and codominants), broadly similar
composition, and diagnostic growth forms that reflect regional mesoclimate,
geology, substrates, hydrology, and disturbance regimes” (Faber-Langendoen et
al., 2014).

o Association: “A vegetation classification unit defined on the basis of a characteristic
range of species composition, diagnostic species occurrence, habitat conditions
and physiognomy. Associations reflect subregional to local topo- edaphic factors of
substrates, hydrology, disturbance regimes, and climate” (Faber-Langendoen et al.,,
2014).

EIA Module: For the purposes of Level 2 EIA, Washington’s Ecological Systems have been
aggregated into physiognomically similar “modules” that share key ecological processes,
such as climate, broad disturbance regimes, soil types, etc. It is not a systematic vegetation
classification unit, but a means of grouping ecosystems that can be evaluated by the same
EIA metrics.



http://www.natureserve.org/conservation-tools/projects/international-vegetation-classification
http://www.natureserve.org/conservation-tools/projects/international-vegetation-classification
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2.0 APPLYING LEVEL 2 ECOLOGICAL INTEGRITY ASSESSMENTS

2.1 MATERIALS
In addition to standard footwear and attire for working in the field, the following materials and

supplies are needed for applying the EIA:

EIA field forms (http://www.dnr.wa.gov/NHPdata)

Ecological Systems of Washington State. A Guide to Identification (Rocchio & Crawford,
2015) (http://www.dnr.wa.gov/NHPecoreports)

Local plant identification keys and field guides. Users are strongly encouraged to use
technical dichotomous keys such as Flora of the Pacific Northwest (Hitchcock & Cronquist,
1973). Color photo field guides typically list only common species. While they are an
indispensable tool for identification, they do not cover the entire flora.

Identifying Old Trees and Forests in Eastern Washington (Van Pelt, 2008)
(http://file.dnr.wa.gov/publications/Im hcp west oldgrowth guide full lowres.pdf)

Identifying Mature and Old Forests in Western Washington (Van Pelt, 2007)
(http://file.dnr.wa.gov/publications/Im hcp east old growth hires part01.pdf)

Hand lens, compass, camera, small trowel or shovel, pin flags and/or flagging, measuring
tape (for plot layout)

GIS is recommended for assessing Landscape Context and Edge metrics. However, using
online map viewers could suffice. We have adapted NatureServe’s Ecological System’s map
(http://www.natureserve.org/conservation-tools/terrestrial-ecological-systems-united-
states) for assessing land use patterns and scoring EIA metrics. The GIS layer can be
downloaded here: https://fortress.wa.gov/dnr/adminsa/DataWeb/dmmatrix.html#
Natural Heritage.

2.2 PROCEDURE
Below are general guidelines for applying a Level 2 EIA.

Step 1:

Determine project objectives: Is your objective to estimate condition of an Ecological
System (or other classification unit) across a given watershed, ecoregion, or
management area, or to estimate condition of a specific occurrence?

Assemble background information about ecological and management history of the
site or project area.

Classify the ecosystem occurrences present at the site using the Key to Washington’s
Ecological Systems found in Rocchio & Crawford (2015). If assessing riparian or
wetland ecosystem occurrences, STOP and switch to the EIA manual for wetlands and
riparian areas (Rocchio et al., 2016)



http://www.dnr.wa.gov/NHPdata
http://www.dnr.wa.gov/NHPecoreports
http://file.dnr.wa.gov/publications/lm_hcp_west_oldgrowth_guide_full_lowres.pdf
http://file.dnr.wa.gov/publications/lm_hcp_east_old_growth_hires_part01.pdf
http://www.natureserve.org/conservation-tools/terrestrial-ecological-systems-united-states
http://www.natureserve.org/conservation-tools/terrestrial-ecological-systems-united-states
https://fortress.wa.gov/dnr/adminsa/DataWeb/dmmatrix.html#Natural Heritage
https://fortress.wa.gov/dnr/adminsa/DataWeb/dmmatrix.html#Natural Heritage

Step 4.

Step 5:

Step 9:

Step 10:

Step 11:

Step 12:
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Identify assessment area(s) of the occurrences. Each assessment area must contain
only one ecosystem occurrence. In some cases, the assessment area (AA) equals the
full extent of the occurrence within the project area, but it may be smaller. See
Sections 2.3 and 2.4 for details.

Estimate the size of the AA. If > 50 ha, it is a Large AA. If < 50 ha, it is a Small AA. The
AAsize, along with the EIA module, will determine which methodology and EIA metrics
to use during the assessment.

Make sure the AA meets the minimum size requirement (Table 2) for the spatial
pattern type of the Ecological System (see Rocchio & Crawford (2015)).

Using Table 4, determine the EIA module in which the Ecological System is classified.
Along with AA size, the EIA module determines which set of ecologically specific EIA
metrics to use during the assessment.

Using GIS, establish the Landscape Context envelope for the AA by buffering a 500 m
area around the outer AA boundary. Also, establish an Edge envelope for the AA by
buffering an area (100 m for all AA sizes) around the outer AA boundary.

Before implementing the assessment, consult metric protocols to ensure they are
conducted systematically. Verify the appropriate season to sample in and/or other
timing aspects of field assessment (Section 3.0 Level 2 EIA Protocol). If returning to a
long-term monitoring site, be sure to match seasonality as much as possible with the
timing of previous site visits.

Some metrics may be entirely or partially based on office assessments. When possible,
complete those prior to field work.

Determine your sampling strategy. The assessment often follows a site walkthrough
approach where metrics are scored based on visual observations. For long-term
monitoring, relevé plots are recommended for collecting data necessary to score
metrics. For Large AAs (> 50 ha), where the AA is too extensive to assess rapidly and
confidently, employ a point-based or combined point/polygon-based sampling
methodology (Figure 2), with multiple assessment points selected at random before
the field visit.

Conduct the field assessment of on-site conditions, scoring all applicable metrics and
noting stressors on the AA(s). For Small AAs (< 50 ha), the entire AA should be
assessed, including—as much as feasibly possible—the 100 m Edge that extends
beyond the AA boundary. This is typically aided by aerial photography or other
imagery. For Large AAs (> 50 ha)—where it is not feasible to observe the entire
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occurrence with a rapid site walkthrough approach—sample the pre-determined
assessment points.

Step 13:  Complete the roll-up calculations for the six Major Ecological Factors, three Primary
Rank Factors, and overall EIA ranks/scores. Automated EIA calculators are available on
the WNHP website (http://www.dnr.wa.gov/NHP-EIA).

Step 14:  Using the conservation status rank of the Ecological System being assessed (consult
Rocchio & Crawford (2015)) and the overall EIA rank of the AA, refer to Table 3 and
determine whether the occurrence meets the WNHP standard for an Element
Occurrence. If so, submit EIA documentation to WNHP when convenient.

2.3 ASSESSMENT AREA

As mentioned above, the Assessment Area (AA) is the spatial area in which the EIA will be applied.
The AA is “the entire area, subarea, or point of an occurrence” of an ecosystem type “with a
relatively homogeneous ecology and condition” (Faber-Langendoen et al.,, 2016a,b,c). An
individual AA must contain only one ecosystem type at the desired scale of classification. In other
words, when using Ecological Systems as the target, the AA may contain only one Ecological
System. When using United States National Vegetation Classification (USNVC) plant associations
(http://usnvc.org) as the target level of classification, the AA may contain only one association.

The AA may never be larger than the occurrence being assessed, but it is possible for the AA to be
smaller than the occurrence. This may occur due to a property line, or when different portions of
the occurrence have starkly different anthropogenic histories. For example, a fenceline may cross
an occurrence, limiting grazing to one side and resulting in very different ecological condition on
either side.
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Figure 1. Example of Assessment Area (AA) v. Occurrence. The full extent of this North Pacific Maritime Dry-
Mesic Douglas-Fir Western Hemlock Forest is the occurrence. The AA is the area in which the EIA will be applied. In
this demonstration, the AA is smaller than the occurrence because the EIA is being applied to a county park. The area
within the county park has relatively homogeneous ecology and condition, but outside its borders (throughout the
rest of the occurrence) there is an amalgamation of different management histories that have resulted in a range of
conditions.

There are many different approaches for determining the AA boundary, contingent on project
objectives, ecosystem target, and the size of the occurrence. The approaches for AA delineation
can generally be grouped into four categories: (1) point-based, (2) polygon-based, (3) combined
point/polygon-based, and (3) nested polygon-based (using sub-AAs). Sections 2.3.1 through 2.3.4
outline each of these four approaches. Consult Figure 2 for guidance on the appropriate approach

for your project objectives.
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Is your objective to estimate condition of an
ecological system [or other classification
unit) across a given watershed, ecoregion, or
management area?

/
YES

Point-Based
Assessment Area
Approach (5ec. 2.3.1)

A\
Mo
AN

Objective is to estimate condition of a
specific occurrence of an ecological system
(or other classification unit)

/ |

SMALL AA

<50 ha (125 ac)

LARGE AA,

> 50 ha (125 ac)

/

A4 meets minimum size requirement for
its spatial pattern type:

2 ha (Matrix)
0.4 ha (Large Patch)
0.05 ha (Small Patch)

YES

MO

Polygon-Based
Assessment Area
Approach (Sec. 2.3.2)

Assessment Area
Approach (Sec. 2.3.4)

|

Adis too Sub-AAs Used?
NO —1 smallto (Sec. 2.3.4)
assess
Sub-AAs Used?
(Section 2.3.4)
YES NO
Nested Polygon Combined

Polygon/Point-Based
Assessment Area
Approach (Sec. 2.3.3)

e

Objective is long-term monitoring of the
site (or other purpose that benefits from
more systematic application of EIA)

N

YES

NO

Systematic Sampling Points or Relevé
Plot Sampling Strategy

Site-Walkthrough Sampling Strategy
(May still be used for monitoring, but
sensitivity will be reduced)

Figure 2. Decision Tree for Selection of Assessment Area Approach and Sampling Strategy
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2.3.1 Point-Based Assessment Area

Point-based approaches are best suited for assessing the ecological condition of a population of
occurrences, such as occurrences of a given ecosystem across an entire watershed or ecoregion
(see Figure 2). These approaches typically define a relatively small area (e.g., 0.5 ha) around pre-
determined points that are randomly distributed across the geographical area of interest.
Assessments are then conducted within and around these points. A point-based approach offers
some advantages (Fennessy et al., 2007; Stevens Jr & Jensen, 2007):

e Simple sampling design.
e Does not necessarily require a mapped boundary of the ecosystem

e Limited practical difficulties in the field for assessing the entire area, as the area is typically
relatively small (0.5-2 ha).

e Long-term ambient monitoring programs often use a point-based approach because of
these advantages.

For point-based AAs, some EIA metrics may not be applicable (e.g., Size metrics) or require
modifications to rating criteria and/or roll-up procedures to make them logically consistent with
their development. Those modifications are not within the scope of this document. Please contact
WNHP for more information about using point-based sampling for ElAs in this context.

10
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Figure 3. Point-based Assessment Areas (red circles). 40 m buffers were applied to randomly distributed points
to create 0.5 ha assessment areas across an entire Water Resource Inventory Area (WRIA,
http://www.ecy.wa.gov/programs/eap/wrias/Planning/). Points that fall within the ecological system of interest are
then sampled.

2.3.2 Polygon-Based Assessment Area

The polygon approach is best suited for assessment of small AAs (< 50 ha) (see Figure 2). This
includes nearly all occurrences of small-patch Ecological Systems, in addition to small occurrences
of large-patch and matrix types (see Table 1). These AAs can be sampled using a site walkthrough
approach whereby the observer walks as much of the AA as possible and makes observations that
are then synthesized into metric ranks. Another option is to use a series of relevé plots or
systematic sampling points within the AA where Condition metrics are assessed (similar to the
combined point/polygon-based approach described in Section 2.3.3). The latter approach is useful
for long-term monitoring (returning to the same plots each time) or to ensure a more systematic
application of the EIA. It is possible to use polygon-based AAs to estimate ecological condition of
larger aggregations of occurrences, or for occurrences of large-patch or matrix Ecological Systems,

11
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but the combined point/polygon method (Section 2.3.3) is typically more efficient and more

conduc

ive to those applications. Advantages of polygon-based AAs are:

e Mapping boundaries facilitate whole ecosystem and landscape interpretations.
e Decision-makers and managers are often more interested in “stands” or “occurrences,”
than points.
e Programs that maintain mapped occurrences of ecosystems are most interested in the
status and trends of those occurrences.
Table 1. Patch Type Definitions (Comer et al., 2003).
PATCH
TYPE DEFINITION
Ecosystems that form extensive and contiguous cover, occur on the most extensive
landforms, and typically have wide ecological tolerances. Disturbance patches typically
Matrix occupy a relatively small percentage (e.g., < 5%) of the total occurrence. In undisturbed
conditions, typical occurrences range in size from 2,000-10,000 ha (5000 — 25,000 ac) or
more.
Ecosystems that form large areas of interrupted cover and typically have narrower ranges
of ecological tolerances than matrix types. Individual disturbance events tend to occupy
Large patches that can encompass a large proportion of the overall occurrence (e.g., > 20%).
Patch Given common disturbance dynamics, these types may tend to shift somewhat in location
within large landscapes over time spans of several hundred years. In undisturbed
conditions, typical occurrences range from 50-2,000 ha (125-5,000 ac).
Small Ecosystems that form small, discrete areas of vegetation cover, typically limited in
distribution by localized environmental features. In undisturbed conditions, typical
Patch
occurrences < 50 ha (< 125 ac).
Ecosystems that occur as linear strips. They often form ecotones between terrestrial and
Linear aquatic ecosystems. In undisturbed conditions, typical occurrences range in linear distance
from 0.5—-100 km (1 — 60 mi).

12
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Figure 4. Polygon-based Assessment Area (red line) and 500 m Landscape Context Envelope (yellow line).

2.3.3 Combined Point/Polygon-Based Assessment Areas for Large-Patch and Matrix Ecological
Systems

In this document we introduce a method for using combined point/polygon-based assessment
areas for use in large AAs (> 50 ha) (see Figure 2). This method differs from the strict polygon-
based approach in the following ways:

e A polygon-based assessment area boundary is mapped, but only used for Landscape
Context and Size metrics.

e For Condition metrics, multiple point-based AAs are made within the larger polygon-based
AA boundary. Each applicable Condition metric is rated/scored at each point-based AA.
These multiple point-based AA ranks/scores are then rolled-up in order to calculate an
overall score for a given metric over the entire polygon-based AA. This process ultimately
provides a rank/score for each Condition metric at the polygon-based AA scale. Thereafter,
Condition, Landscape Context, and Size metrics are rolled-up using the same approach as
the polygon-based approach.

13
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e Gives a structured sampling approach for assessing Ecological Systems that occur over vast
areas.

Note that large AAs are used to assess most—but not all—large-patch or matrix Ecological System
occurrences. Small occurrences of these systems should be assessed using the polygon-based
methodology of small AAs (section 2.3.2), which allows for greater sampling efficiency. This applies
to both naturally small/confined occurrences of large-patch and matrix Ecological Systems (e.g.
occurring on the edge of the system’s natural geographic range, or the site is restricted by soils,
geology, aspect, etc.), as well as anthropogenically reduced fragments. From an ecological
perspective, Size metrics for these small fragments will be scored relative to the inherent patch
size of their Ecological System.

Figure 5. Combined Point/Polygon-Based Assessment Area (red line), 500 m Landscape Context Envelope
(yellow line), and Randomly Distributed Assessment Points (green dots) for Large AAs.

14
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2.3.4 Nested Polygon-Based Assessment Areas for Use with Sub-AAs

Another method for making large AAs more practicable is to divide them into multiple polygons
that can be evaluated as “sub-assessment areas” (sub-AAs). Note that the entire occurrence
remains one AA, because it is all one ecosystem type and the management histories of the
different sections are not notably different. Sub-AAs may be delineated via numerous methods:
randomly, based on observed ecological condition, using natural topographic breaks, the amount
of area one can survey in a day, etc. Sub-AAs may be delineated on the ground, but are more easily
determined beforehand using aerial imagery.

Besides making the sampling effort more practicable, some users may be interested in scoring
individual sections within a larger AA for management purposes. For example, if a manager’s goal
is to restore the entirety of a forested ecosystem occurrence to old-growth conditions, they may
have already digitized areas that are in early seral states in order to track progress of those sections
towards old-growth. These pre-delineated sections can be considered sub-AAs for the purpose of
the EIA.

This approach may be used with AAs of any size, but it will take considerable sampling effort to
deploy it with large AAs. It differs from the strict polygon-based approach in the following ways:

e An outer assessment area boundary is mapped, but only used for Landscape Context and
Size metrics.

e For Condition metrics, multiple sub-AAs are created within the larger AA boundary based
on management units, “stands”, or other user criteria. Each applicable Condition metric is
rated/scored within each sub-AA, using either a site-walkthrough or systematic sampling
approach. These sub-AA rank/scores are then weighted based on the area of the sub-AA
relative to the full AA and rolled-up in order to calculate an overall score for a given metric
over the entire polygon-based AA. This process ultimately provides a rank/score for each
Condition metric at the AA scale, but the individual sub-AA ranks/scores may be used for
management purposes. Thereafter, Condition, Landscape Context, and Size metrics are
rolled-up using the same approach as the polygon-based approach.

e Gives a structured sampling approach for assessing the condition of smaller patches within
an AA.

15
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[ | Assessment Area

Landscape Context Envelopeji

Figure 6. Nested Polygon-Based Assessment Area (red line), sub-AAs (blue line), and 500 m Landscape
Context Envelope (yellow line). The numbers indicate proportion of the total AA accounted for by each sub-AA.
Each sub-AA is scored for Condition metrics separately, then multiplied by its proportion of the total AA area. The sum
of these weighted scores then gives the total score for that metric over the whole AA.

2.4 DETERMINE THE ASSESSMENT AREA BOUNDARIES
The steps below outline the procedure for delineating an AA boundary.

Step 1. Estimation of Ecosystem Occurrence Boundaries: Classify the ecological systems present

within your project area (using Rocchio & Crawford (2015)) and then map their extent. These
boundaries form the first draft of your AAs. In some cases, the extent of a given Ecological System
may consist of multiple polygons that are separated from one other.

Make sure each AA meets the minimum size requirement (Table 2) for the spatial pattern type of
the Ecological System (see Rocchio & Crawford (2015)). Consider an example in which you have
mapped Inter-Mountain Basins Semi-Desert Shrub-Steppe (a matrix system), but the AAis only 1
ha in size. The AA does not meet the minimum size requirement for that spatial pattern type and
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thus is not considered to be a viable example of the ecosystem—it would not be assessed. In this
case, the small remnant is considered either a) variation in the ecosystem type within which it is
embedded, or b) a very small fragment of a once larger occurrence that is now too small to possess
the ecological characteristics of the ecosystem in question. However, if your project objectives
require such remnants to be assessed, the default score should be an overall “D” rank. Users may
still use individual metrics to track specific attributes in such areas, if desirable.

Table 2. Patch Type and Minimum Size.

Patch Size of Ecological System Target Recommended Minimum Size for Assessment Area
Matrix 2 ha (™5 acres)
Large Patch 0.4 ha (~1 acre)
Small Patch 0.05 ha (500 m?)

If you are interested in submitting your ecological observation to WNHP for consideration as an
element occurrence, proceed to step 2. Otherwise, skip to step 3.

Step 2. Preliminary Determination of the Ecological System’s Conservation Significance

To merit consideration as a WNHP element occurrence (EQ), the occurrence must be a rare
ecosystem or a common one with excellent ecological integrity (Table 3). This is determined using
the conservation status rank (Global/State rank) of the ecosystem and the EIA rank of the specific
occurrence of that type. In other words, all occurrences of rare ecosystems qualify, regardless of
their condition, while only good to excellent condition examples of common types are tracked as
EOs.

Before proceeding further with the EIA, one should make a preliminary determination of whether
the specific occurrence in question may qualify as an EO. First, determine the conservation status
rank of the ecosystem target being assessed. If focusing on Ecological Systems, consult Rocchio &
Crawford (2015), otherwise see the appropriate plant association field guide
(http://www.dnr.wa.gov/NHPecoreports) and lists

(http://file.dnr.wa.gov/publications/amp nh assoc list.pdf). If it is a common ecosystem (e.g., S4

or S5), use your professional judgment regarding the ecological condition of the occurrence to
determine whether it is valuable to proceed further. For example, if the ecosystem target is part
of the North Pacific Mountain Hemlock Forest Ecological System (conservation status rank = S4S5)
and it appears significantly degraded, further assessment is probably unnecessary, since
occurrences of S4S5 ecosystems must have an A-rank or “excellent integrity” to be tracked as
element occurrences (Table 3). If there is reason to believe the occurrence could have excellent
ecological integrity (e.g., A-rank) then continue to Step 4. Conversely, if the occurrence is part of
an ecosystem with a conservation status rank of G1 or S1, then further assessment is certainly
warranted, as any occurrence with that status would warrant tracking as an EO, regardless of EIA
rank (Table 3). This same logic applies to plant associations.

17
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Table 3. Decision Matrix to Determine Ecosystem Element Occurrences.

Ecological Integrity Assessment Rank
Global / State Conservation A B C D
Status Rank Combination

Excellent Good Fair Poor
Integrity Integrity Integrity Integrity
G1S1, G251,
GNRS1, GUS1
G2S2, GNRS2,

G3S1, G352, GUS2

GUS3, GNRS3, G353, G451,
G4S2, G551, G552, any SNR
G4S3, G454, G553, G554, G5S5,
GNRS4, GNRS5, GUS4, GUS5

Red Shading = Element Occurrence

Step 3. Aggregate Polygons into AA Boundaries: If each ecosystem target identified in Steps 1-2 has

only one polygon/patch, then proceed to Step 4. Otherwise, use the key below to determine
whether to aggregate multiple polygons of the same vegetation type as a single AA or to consider
them as separate AAs.

1. Isthe distance between two separate observation > 5km?
Yes = they are separate AAs
No-GOTO?2
2. Do the observations share connected habitat?
Yes=GOTO 3
No-GOTO 4
3. Istherean area of cultural vegetation/development > 2 km long (following linear habitat) between observations?
Yes = they are separate AAs
No —they are the same AA
4. Isthere an area of development > 100 m wide?
Yes = they are separate AAs
No-GOTO 5
5. Isthere cultural vegetation / water > 300 m wide?
Yes = they are separate AAs
No-GOTO6
6. Is there contrasting wetlands / uplands > 500 m wide? (i.e., if element is upland, contrast = wetland, and vice-
versa)
Yes = they are separate AAs
No —they are same AA

Step 4. Modifications to AA Boundaries Based on Variation in Land Use: If significant changes in
management or land use results in distinct ecological differences within the occurrence

boundaries identified in Steps 1-3, those areas should be considered separate AAs (e.g. heavily
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grazed shrub-steppe on one side of a fence line and ungrazed shrub-steppe on the other could
result in separate AAs, even if they are both part of the same ecosystem target).

Step 5. Apply Level 2 EIA to AA Boundaries: For small occurrences, the extent of the AA boundary
at this stage will result in a reasonably sized area (< 50 ha) allowing practical application of the EIA.
If the AA exceeds a reasonable size for a rapid assessment (the AA > 50 ha), consider: (1) creating
sub-AAs so that each is a practical assessment unit for a site walkthrough approach OR (2) use the
combined point/polygon approach (Section 2.3.3.) to sample the AA. Our initial
recommendation—pending further testing and statistical analysis—is to randomly establish 10
assessment points of 0.5 ha each (as in US Environmental Protection Agency, 2016) within the
mapped boundary of the AA polygon (this can be done using GIS). These can be 40 m radius circular
plots or rectangular plots of appropriate dimensions. Landscape Context and Size metrics are
scored for the AA polygon as a whole, while all other metrics are scored for the individual
assessment points and then averaged across the entire AA (as outlined in section 2.3.3). It is
important to balance the goal of representing the inherent variability of large occurrences with
the need to conduct efficient field sampling. Note that assessment points that fall within
ecosystem inclusions (areas that differ from the ecosystem target being assessed) should be
thrown out and new points should be selected. Note that sub-AAs may also be used as part of the
nested polygon approach, in cases where managers are interested in scoring individual portions
of a larger AA.

2.5 DETERMINE WHICH METRICS TO APPLY

AA size is one key factor in determining which metrics to use in the Level 2 EIA. The other factor is
the “EIA module” of the Ecological System being assessed. For the purposes of Level 2 EIA,
Washington’s Ecological Systems have been aggregated into physiognomically similar modules
that share key ecological processes, such as climate, broad disturbance regimes, soil types, etc.
Because each AA represents a single Ecological System, by definition, an AA also represents only
one EIA module. Consult Table 4 to determine which EIA module your AA’s Ecological System falls
within. Once you’ve identified the EIA Module and size of your AA, consult Table 5 to determine
which metrics or ratings to apply. Some metrics that cover complicated concepts have been
broken down into component submetrics that allow the user to score the metric piece-by-piece.
Generally, the total metric score is the average of all of its submetrics, unless stated otherwise (for
example, VEG 1 Native Plant Species Cover takes the lowest value between the Tree and
Shrub/Herb strata submetrics).
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Table 4. Ecological System to EIA Module Crosswalk.

Ecological System

EIA Module

Columbia Basin Foothill and Canyon Dry Grassland

Grasslands / Meadows

Columbia Basin Palouse Prairie

Grasslands / Meadows

Columbia Plateau Low Sagebrush Steppe

Shrub-Steppe

Columbia Plateau Scabland Shrubland

Shrub-Steppe

Columbia Plateau Steppe and Grassland

Grasslands / Meadows

Columbia Plateau Western Juniper Woodland and Savanna

Dry Forests & Woodlands

East Cascades Mesic Montane Mixed-Conifer Forest and Woodland

Mesic / Hypermaritime Forests

East Cascades Oak-Ponderosa Pine Forest and Woodland

Dry Forests & Woodlands

Inter-Mountain Basins Active and Stabilized Dune

Grasslands / Meadows

Inter-Mountain Basins Big Sagebrush Steppe

Shrub-Steppe

Inter-Mountain Basins Cliff and Canyon

Bedrock / Cliff

Inter-Mountain Basins Curl-leaf Mountain Mahogany Woodland and Shrubland

Shrublands

Inter-Mountain Basins Montane Sagebrush Steppe

Shrub-Steppe

Inter-Mountain Basins Semi-Desert Shrub-Steppe

Shrub-Steppe

North Pacific Active Volcanic Rock and Cinder Land

Bedrock / Cliff

North Pacific Alpine and Subalpine Bedrock and Scree

Bedrock / Cliff

North Pacific Alpine and Subalpine Dry Grassland

Grasslands / Meadows

North Pacific Avalanche Chute Shrubland

Shrublands

North Pacific Broadleaf Landslide Forest and Shrubland

Mesic / Hypermaritime Forests

North Pacific Coastal Cliff and Bluff

Bedrock / Cliff

North Pacific Dry and Mesic Alpine Dwarf-Shrubland, Fell-field, or Meadow

Shrublands

North Pacific Dry Douglas-fir Forest and Woodland

Dry Forests & Woodlands

North Pacific Dry-Mesic Silver Fir-Western Hemlock-Douglas-fir Forest

Mesic / Hypermaritime Forests

North Pacific Herbaceous Bald and Bluff

Grasslands / Meadows

North Pacific Hypermaritime Shrub and Herbaceous Headland

Bedrock / Cliff

North Pacific Hypermaritime Sitka Spruce Forest

Mesic / Hypermaritime Forests

North Pacific Hypermaritime Western Red-cedar-Western Hemlock Forest

Mesic / Hypermaritime Forests
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Ecological System

EIA Module

North Pacific Maritime Coastal Sand Dune

Grasslands / Meadows

North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest

Mesic / Hypermaritime Forests

North Pacific Maritime Mesic Subalpine Parkland

Mesic / Hypermaritime Forests

North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest

Mesic / Hypermaritime Forests

North Pacific Mesic Western Hemlock-Silver Fir Forest

Mesic / Hypermaritime Forests

North Pacific Montane Massive Bedrock, Cliff and Talus

Bedrock / Cliff

North Pacific Montane Shrubland

Shrublands

North Pacific Mountain Hemlock Forest

Mesic / Hypermaritime Forests

North Pacific Oak Woodland

Dry Forests & Woodlands

North Pacific Serpentine Barren

Bedrock / Cliff

North Pacific Wooded Volcanic Flowage

Dry Forests & Woodlands

Northern Rocky Mountain Avalanche Chute Shrubland

Shrublands

Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Mesic / Hypermaritime Forests

Northern Rocky Mountain Foothill Conifer Wooded Steppe

Dry Forests & Woodlands

Northern Rocky Mountain Lower Montane, Foothill, and Valley Grassland

Grasslands / Meadows

Northern Rocky Mountain Mesic Montane Mixed Conifer Forest

Mesic / Hypermaritime Forests

Northern Rocky Mountain Montane-Foothill Deciduous Shrubland

Shrublands

Northern Rocky Mountain Ponderosa Pine Woodland and Savanna

Dry Forests & Woodlands

Northern Rocky Mountain Subalpine Deciduous Shrubland

Shrublands

Northern Rocky Mountain Subalpine Woodland and Parkland

Mesic / Hypermaritime Forests

Northern Rocky Mountain Subalpine-Upper Montane Grassland

Grasslands / Meadows

Northern Rocky Mountain Western Larch Savanna

Dry Forests & Woodlands

Rocky Mountain Alpine Bedrock and Scree

Bedrock / Cliff

Rocky Mountain Alpine Dwarf-Shrubland

Bedrock / Cliff

Rocky Mountain Fell-Field

Bedrock / Cliff

Rocky Mountain Alpine Turf

Grasslands / Meadows

Rocky Mountain Aspen Forest and Woodland

Mesic / Hypermaritime Forests

Rocky Mountain Cliff, Canyon and Massive Bedrock

Bedrock / Cliff

Rocky Mountain Lodgepole Pine Forest

Mesic / Hypermaritime Forests
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Ecological System

EIA Module

Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland

Mesic / Hypermaritime Forests

Rocky Mountain Subalpine Mesic-Wet Spruce-Fir Forest and Woodland

Mesic / Hypermaritime Forests

Rocky Mountain Subalpine-Montane Mesic Meadow

Grasslands / Meadows

Willamette Valley Upland Prairie and Savanna

Grasslands / Meadows

Table 5. EIA Metrics and Applicable EIA Modules/AA sizes.

Primary Rank | Major  Ecological . . Where )
Factor Factor Metric/Variant Name Measured Apply to:
LAN1 Contiguous Natural Office then field | All EIA modules and AA sizes (for large AAs, score entire AA, not
LANDSCAPE Cover chgck 4 assessment points) 4 .
Office then field | All EIA modules and AA sizes (for large AAs, score entire AA, not
LAN2 Land Use Index )
check assessment points)
LANDSCAPE EDG1 Perimeter with Office then field | All EIA modules (all sizes; for large AAs, score entire AA, not
CONTEXT Natural Edge check assessment points)
EDGE EDG2 Width of Natural Office then field | All EIA modules (all sizes; for large AAs, score entire AA, not
Edge check assessment points)
ED iti fN | ffice then fiel
G3 Condition of Natura Office then field All EIA Modules (small AAs)
Edge check
VEG1 Native PI i
CoSer ative Plant Species Field All EIA modules (all sizes); Use lowest submetric score
submetrics: Forested EIA modules (all sizes)
Tree Stratum
Shrub/Herb Stratum All EIA Modules (all sizes)
VEEA EBIE WO | ey All EIA Modules (all sizes)
Plant Species Cover
VEG3 Native Pl i
CONDITION VEGETATION G3 aTt.lve ant Species Fiold All EIA Modules (all sizes)
Composition
VEG4 Vegetation Structure | Field All EIA Modules (all sizes; variant differs by EIA Module)

VEG4, variant 7

Dry Forests and Woodlands (all sizes)

VEG4, variant 8

Mesic / Hypermaritime Forests (all sizes)

VEG4, variant 9

Shrublands (all sizes)

VEG4, variant 10

Shrub-Steppe (all sizes)

VEG4, variant 11

Grasslands / Meadows (all sizes)
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E:;?j:y i 2:\?:{:(:):' desletel Metric/Variant Name \I\IAV::srjre d Apply to:
VEG4, variant 12 Bedrock/Cliff (all sizes)
VEG5 Woody Regeneration | Field Forested EIA modules (all sizes; variant differs by EIA Module)
VEGS, variant 2 Dry Forests and Woodlands (all sizes)
VEGS5, variant 3 Mesic / Hypermaritime Forests (all sizes)
VEG6 Coarse Woody . Required for Forested EIA Modules; Optional for Shrubland and
. . Field . . )
Debris, Snags, and Litter Herbaceous EIA Modules (all sizes; variant differs by EIA Module)
VEGS, variant 3 Dry Forests and Woodlands (all sizes)
VEGS, variant 4 Mesic / Hypermaritime Forests (all sizes)
VEGS®, variant 5 Grasslands / Meadows (all sizes)
SOIL SOL1 Soil Condition Field All EIA Modules (all sizes)
SOL1, variant 3 All EIA Modules (all sizes)
SIZ1 Comparative Size Office then field | All EIA Modules (for large AAs, score entire AA, not assessment
SIZE SIZE (Patch Type) check points)
SIZ2 Change in Size Office then field | Required for small AAs of large-patch ecosystems; optional for
(Optional) check other small AAs
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3.0 Level 2 EIA Protocol

This section provides guidance on how to populate the field form. The first four sections address
basic site-level data. Thereafter, protocols for each metric are described. They are organized by
Rank Factor categories. Some of the protocols are the same as outlined by Faber-Langendoen et
al. (2016b, 2016c) and implemented in the Washington wetland/riparian EIA manual (Rocchio et
al., 2016). Occasionally, regional language is used for some of the metric ratings. Additionally,
many of the metric ratings have been updated/combined/modified from EIA scorecard matrices
previously developed by WNHP for specific Ecological Systems (Crawford, 2011a-aj; Crawford &
Rocchio, 2011; Rocchio, 2011a,b,c,d,e). This publication is the result of efforts to simplify those
Ecological System-specific EIA scorecards into one document. After many years of employing the
system-specific scorecards, it became obvious there were more similarities across systems than
differences. This effort also matches a similar approach taken for wetland and riparian EIAs (Faber-
Langendoen et al., 2016b, 2016c; Rocchio et al., 2016).

3.1 SITE / ASSESSMENT AREA INFORMATION

The EIA field form can be used with any of the three sampling approaches: (1) point-based; (2)
polygon-based AA (small, < 50 ha) or (3) combined point/polygon AA (large, > 50 ha), as described
in Section 2.3. The combined point/polygon method requires surveys of multiple assessment
points, the field form accommodates this approach by providing columns for up to 10 sample
points for applicable metrics. When using the polygon-based AA method, the entire AA is given
one value per field/metric, so only assessment point 1 should be filled out in each table.

Site Name: Provide a unique name for the survey site or project area.

AA Name (if > 1 AAs): If multiple assessment area polygons are established at the site, provide a

unique name/identifier for the assessment area. For example, if there are multiple AA polygons at
a site called “Pine Creek East” the individual AAs should be labeled something like “Pine Creek
East-01” and “Pine Creek East-02”. In this example, Pine Creek East-01 might be a high quality pine
savanna occurrence, one side of a fence, while Pine Creek East-02 might be a much degraded,
overgrazed pine savanna occurrence on the other side of the fence. Note that this naming
convention does not apply to the multiple sample points one might establish within a single AA.

Observer: First and last name of the surveyor(s).

Date: Date(s) of the survey.

County: County in which the AA occurs.

VegPlot(s): If vegetation plots are established within the AA, list th