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Introduction

According to previous estimates, Ohio has lost approximately 90 percent of its original, pre-settlement
wetland habitat (Dahl, 1990). The purpose of this study was to establish the current ecological condition
of the remaining wetlands, using a variety of assessment techniques. A randomly selected sample of 50
wetlands were studied between 2011 and 2014 to generate the data necessary to create a statistically
valid scorecard of Ohio’s wetland condition. This intensification study represents the initial attempt to
perform a statewide analysis of ecological condition and will represent a baseline for future temporal
studies of this valuable and diminishing resource. The primary objectives of this study are as follows:

1) Generate scorecards of wetland condition based on detailed field assessments of 50 randomly
selected wetlands located throughout the state.

2) Compare and contrast results produced using Ohio’s Level 1, Level 2 and Level 3 wetland
assessment methodology with results generated using protocols developed for the 2011
National Wetland Condition Assessment (NWCA).

3) Based on field experience obtained from 2011 to 2014, identify strengths and weaknesses of
NWCA field methodology that could be used to help streamline the monitoring protocols for
future state and national wetland condition assessments.

4) Develop a plan to consistently repeat this statewide analysis on a regular schedule to illustrate
long-term trends in both wetland quantity and quality in Ohio.

Ohio’s Historic and Current Wetland Resources

Dahl’s 1990 report “Wetland Losses in the United States: 1780’s to 1980’s” identifies Ohio and California
as the two states with the highest percent loss of original wetland habitat (90 percent and 91 percent,
respectively). Current high resolution GIS data now exists that allows us to verify the accuracy of the
previous estimate for Ohio. Using Natural Resource Conservation Service (NRCS) Soil Survey Geographic
database (SSURGO) data (NRCS, various dates), all areas of the state consisting of mapped hydric soil can
be identified. It is inferred that these areas of predominantly hydric soils developed under standing
water conditions, and therefore, are an accurate estimate of historic wetland extent in the state. Figure
1 shows all areas of SSURGO mapped hydric soils in Ohio. Multiplying the percent hydric component of
each mapped soil polygon by its area and summing these values statewide, produces an overall estimate
of original wetland area for Ohio of 5,344,742 acres, which is remarkably similar to the 5,000,000 acre
estimate from Dahl’s 1990 publication. Virtually all of this wetland habitat occurred within the glaciated
area of Ohio. Additionally, a majority of the original wetland acreage was located in an area of
northwest Ohio referred to as the “Great Black Swamp”. This enormous wetland complex represented
approximately 60 percent of Ohio’s pre-settlement wetlands (~3,000,000 acres), and has been almost
completely converted into productive agricultural land. This conversion occurred within a fairly brief
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period of time around the time of the Civil War and was accomplished through an elaborately
engineered series of surface ditches.

In 2006, Ohio initiated a project to capture high resolution aerial photography for each county in the
state. One of the ancillary projects of this Ohio Statewide Imagery Program (OSIP) was the development
of an updated layer of National Wetland Inventory (NWI) wetlands based on photo interpretation of
these detailed remotely-sensed datasets (OSIP, 2006-2007). The updated NWI was completed and made
available to the public in 2010 (U.S. Fish and Wildlife, 2010). This data layer was the primary resource
used to estimate current wetland extent in Ohio. Many of the polygons included in the NWI dataset are
open water farm ponds which would not meet the necessary criteria to be considered a wetland, based
on the Army Corps of Engineers delineation procedures. Therefore, for this analysis, only polygons
mapped as aquatic bed, emergent, scrub-shrub or forested wetlands were included. Figure 2 is a map of
Ohio illustrating the remaining wetland resources based on the mapped NWI wetlands. A total of
134,736 NWI polygons are included in this GIS layer. Summing the entire area yields an estimate of
507,057 acres of existing wetland habitat. This represents a loss of 90.5 percent of Ohio’s original
wetlands, which is very similar to the estimate included in Dahl’s publication. Given the errors inherent
in any GIS layer, these figures should be considered to be rough estimates, but are consistent with
previous statewide estimates of historic wetland losses in Ohio.

This analysis also illustrated a stark geographic disparity in the distribution of the remaining wetland
resources in Ohio. Approximately 29 percent of the remaining mapped NWI area is located in a small,
four county area of northeast Ohio (Ashtabula, Geauga, Portage and Trumbull). Additionally, only 1,323
of the NWI wetlands (about one percent of total NWI polygons) are 50 acres or larger, and 39.8 percent
of these large wetlands are relegated to this same four county area (Figure 3). For mapped NWI
wetlands considered to be very large (500 acres+), this unequal distribution was even more evident, as
approximately 70 percent of these very large wetlands occur in the same small area of northeast Ohio
(Figure 4). Given the overall precarious state of wetlands in the state, it is our recommendation that
private and public funding programs focused on the preservation of water resources should place much
greater emphasis on protecting and expanding these remaining large wetlands located in and around
this four county area of Ohio.

Assessment of Ecological Condition of Ohio’s Extant Wetlands
Site Selection

Ohio had a total of 11 wetlands that were included as part of the NWCA, so the intensification study
required an additional 39 wetlands be included. In order to select these additional sites, a more robust
sample draw was needed to account for the many selections that had to be eliminated from the dataset
for a variety of reasons, including mapping errors, sites that did not meet the requirements of the target
class, and landowner resistance. Ohio EPA provided U.S. EPA Office of Research and Development with a
complete set of updated NWI polygons that had been generated by Ducks Unlimited using 2006-2007
high resolution aerial photography. A total of 600 sites were included in the sample draw (50 base sites
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and 550 oversample sites). The NWCA site selection methodology (U.S. EPA, 2011) was used to select
the 50 wetlands that were included in this intensification study (Figure 5).

Assessment Methods

The Ohio EPA Wetland Ecology Group (WEG) has developed a number of level 1, 2 and 3 wetland
assessment methods for use within the section 401 certification and isolated wetland permit programs
within the state. These include the Ohio Rapid Assessment Method for Wetlands (ORAM) and the
Vegetation Index of Biotic Integrity (VIBI), both of which were conducted on each of the 50 wetlands in
this study. ORAM is a Level 2, or “rapid” assessment of a wetland’s overall condition, and the VIBI is a
detailed, Level 3 assessment of the wetland plant community. The WEG has recently developed a
simplified vegetation analysis which only requires the calculation of two metrics. This new assessment is
referred to as the “VIBI-Floristic Quality” or “VIBI-FQ,” which was calculated for each of the wetlands
sampled. Additional information on hydrology, soils, vegetation and surrounding buffer was also
collected as part of the standard NWCA protocols that was conducted for each wetland included in the
Ohio intensification project (U.S. EPA, 2011). A brief description of each Ohio assessment is included
below.

1) ORAM - A rapid assessment which requires an evaluation of the entire wetland, and generally
takes approximately one to two hours to conduct for most Ohio wetlands. Several metrics are
included, and these focus on various aspects of a wetland’s ecological condition (e.g., buffer
integrity, surrounding land use intensity, plant community quality, hydrology/substrate/habitat
“intactness”). The final score can range from zero to 100, with very low scores being indicative
of degraded or poor quality wetlands and very high scores generally reserved for reference
condition, undisturbed wetlands (Mack, 2001).

2) VIBI -A detailed assessment of the plant community. All plants overhanging the five 10 meter x
10 meter NWCA vegetation plots were identified and assigned a cover value. All woody stems
rooted within each plot that were taller than one meter in height were placed into the
appropriate stem size class based on diameter at breast height (DBH) measurements and tallied
for each plot. For emergent wetlands, all herbaceous vegetation within 0.1 meter x 0.1 meter
guadrats located at opposite corners of each of the five vegetation plots was collected for later
biomass measurements. The non-woody vegetation was clipped at ground level, placed in paper
bags, dried in an oven at 150 degrees Fahrenheit for 24 hours and weighed to record a g/m?
biomass measurement. These field data were condensed into a series of 10 metrics, each worth
a maximum of 10 points, which were summed to generate a final VIBI score of zero to 100. A
detailed description of the VIBI field procedures and metric scoring can be found in the latest
version of the field manual (Mack, 2007).

3) “VIBI-FQ” — A new, simplified vegetation assessment that calculates a score between zero and
100 based on two equally-weighted metrics: “diversity” and “dominance” (Gara, 2012; Gara and
Stapanian, 2015).
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Diversity is a standard Floristic Quality Assessment Index (FQAI) calculation for the
vegetation plot data (Andreas, et. al., 2004). The coefficient of conservatism (C of C)
scores for each species recorded is summed and divided by the square root of the total
number of species identified. Previous studies of natural wetlands in Ohio have
indicated that these FQAI calculations for most sites range between 10 (low diversity)
and 30 (high diversity). The diversity metric score is scaled proportionally between these
values, with all FQAI scores of 10 and below receiving zero metric points, and FQAI
scores of 30 and above receiving the maximum metric score of 50.

The dominance metric is calculated by multiplying the relative cover values for each
species by its C of C score and summing these values for all recorded species. This
produces a “weighted C of C” score for each site, which ranges between zero (tolerant
with little habitat specificity) and 10 (sensitive with extreme habitat sensitivity). In Ohio,
species with C of C values above six are considered “sensitive” and are indicative of
stable, end-point ecosystems. Therefore, the dominance metric is scaled proportionally
between zero (zero metric points) and six plus (50 metric points).

In addition to generating a VIBI-FQ score for each of the 50 Ohio wetlands included in this
intensification study, raw field vegetation data was obtained for all wetlands included in the
NWCA study nationwide, and a VIBI-FQ was calculated. This allowed for a robust comparison
of Ohio’s methodology with that of the NWCA vegetation assessment, using this very large
dataset of wetlands.

4) Vegetation Multi-Metric Index (VMMI) — As part of the nationwide survey of wetlands (NWCA),
U.S. EPA developed a vegetation assessment that consisted of four separate metrics:

Floristic Quality Assessment Index
Total Number of Tolerant (C of C values four or less) Species
Relative Cover of Native Monocots

Importance Value of Native Species

Detailed information regarding the specific calculations for each of these metrics can be found
in the 2011 NWCA technical report (U.S. EPA, 2015B). Once the four metrics were scored from
zero to 10, they were summed, divided by 40, and then multiplied by 100 to create a total VMMI

score for each Ohio intensification wetland ranging between zero and 100.

5) Bryophyte Assessment — The WEG is exploring the utility of this taxonomic group as a potential
Level 3 measure of ecological condition. During each wetland field visit for this intensification
study, the five vegetation plots were carefully evaluated by an Ohio EPA bryologist, with
collections made of all unique species, and information on microhabitat and areal cover

recorded for each collection. Field specimens were later identified to the lowest taxonomic level
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at the Ohio EPA Groveport Field Office. The following bryophyte metrics have been calculated
for comparison with other field assessments made within these wetlands:

e Moss Quality Assessment Index (Moss QAI) - Each moss species included in the Ohio
moss flora has been assigned a C of C value (Andreas, et. al., 2004). The Moss QAl is
analogous to the standard vascular plant FQAI calculation, in with the C of C scores for
each moss species is summed and divided by the square root of the total number of
moss species identified.

e Bryophyte Quality Assessment Index (Bryophyte QAI) — Similar to the Moss QAI, but
includes recently-established draft C of C assignments for liverwort species found in this
study, as well (Andreas and Lucas, personal communication, 2015).

e Number of Bryophyte Species — A simple summation of all bryophyte species identified
within the wetland’s five vegetation plots.

e Number of Bryophyte Genera — A simple summation of all bryophyte genera identified
within the wetland’s five vegetation plots.

6) Water Chemistry — All wetlands in this study, that contained standing water areas having depths
15 cm or greater, had water samples collected in one liter cubitainers, using the NWCA field
methodology. For the Ohio sites that were included in the NWCA study, samples were processed
by a U.S. EPA laboratory. Water samples collected from the remaining Ohio intensification
wetlands were processed by the Ohio EPA Division of Environmental Services laboratory, located
in Reynoldsburg, Ohio.

7) Soils Assessment — Standard NWCA soil sampling protocols were used for all Ohio sites to be
included in the 2011 national survey. Four soil pits were dug as per the NWCA Field Operations
Manual (U.S. EPA, 2011) with the pit identified as being the most representative of the wetland
used for the detailed soil characterization and collection of soils for laboratory analysis. These
protocols were modified slightly for the additional 39 intensification wetlands. Instead of
automatically digging four soil pits, the Ohio EPA soil scientist performed a transect analysis
using a soil probe along the assessment area (AA) axis lines to identify the most representative
location. Once this was completed, the standard soil pit was constructed and NWCA field
protocols for soil characterization and sample collection were followed. For wetlands having
standing water throughout the AA on the day of the site visit, a King sampler was used to collect
a soil profile that was evaluated the next day at our Groveport Field Office using modified NWCA
sampling protocols. This allowed us to capture soil chemistry and structural data for each of the
50 intensification sites.

8) Buffer Assessment — NWCA field protocols were used for each of the 50 wetlands included in
this study. This proved to be an extremely time-consuming and labor intensive activity for a
majority of the wetlands, involving three to four field staff and several hours to conduct as
prescribed by the NWCA Field Operations Manual. As an alternative, the WEG has evaluated
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several GIS layers to estimate land use intensity, and then compared these parameters with the
Ohio Level 2 and Level 3 field assessments that were conducted. We also compared the buffer
metrics from the national study to the Ohio buffer methodology for the entire NWCA dataset to
evaluate the utility of using a more cost-effective GIS procedure in lieu of laborious field analysis
of the surrounding landscape. For the Ohio NWCA intensification study, each wetland AA was
buffered using standard ArcGIS desktop 10.0 tools to create four separate buffer zones (ESRI,
2011):

e from the edge of the AA to 100 meters (equivalent to the buffer assessed during the
field visit to each wetland);

e from 100 meters to 350 meters;
e from 350 to 1000 meters; and
e from 1000 to 2000 meters.

These buffer zones were then compared to the 2011 National Land Cover Dataset GIS to
calculate the number of 30 meter x 30 meter pixels of each land use type that fell within each
layer (Fry, et. al, 2011). These values were then multiplied with a landscape development
intensity index (LDI) value that has been associated with each land use type for Ohio (Brown and
Vivas, 2003; Gara, et. al, 2013). A mean LDI score could then be assigned to the four buffer
zones surrounding each assessment area as a predictor of the level of landscape intensity
potentially affecting these wetlands. Additionally, the four buffer zones were also compared to a
historic land use layer derived from USGS hard copy land use maps produced in the 1970s and
1980s by USGS (Price, et. al, 2006).

A buffer stress assessment comparison was also run for the entire draft NWCA dataset by
generating a total of four separate buffer zone LDI scores from 2011 NLCD data. These results
were then compared with stressor scores established from the buffer and hydrology field data
sheets, as well as VMMI and VIBI-FQ scores for this large dataset.

Results and Discussion

The Ohio NWCA study represented a critical first step towards assessing the ecological condition of the
remaining wetlands resources in the state. It proved to be a very large undertaking, as we were building
on the 2011 U.S. EPA NWCA study. In addition to the field protocols associated with that study, we also
needed to complete data collection for Ohio assessments (ORAM, VIBI and VIBI-FQ). Another large
addition to our intensification study was the inclusion of a bryophyte survey performed on the
vegetation plots at each of these 50 wetlands, which required a significant amount of field time by our
bryologist. Because of the enormous amount of data collected for various aspects of each wetland,
these surveys frequently required the participation of seven to eight field researchers, including interns,
and several hours to conduct, in sometimes extremely difficult conditions. Therefore, the individual
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surveys were spread out over the course of four growing seasons (2011-2014). Appendix | consists of
site maps for each of the 50 wetlands included in the intensification study.

Completed assessments (ORAM, VIBI, VIBI-FQ, VMMI), buffer zone (inner and outer) LDI calculations, as
well as bryophyte work and the soils analysis have all been completed. Additionally, comparisons of the
Ohio assessments with those generated as part of the U.S. EPA national wetland survey (e.g., VMMI and
buffer stressors) have also been conducted with the draft release of NWCA data for 967 wetlands
located throughout the United States (U.S. EPA, 2015A and 2015B).

Wetland Vegetation

A total of 32 emergent, 13 forested and five shrub wetlands were assessed for this study. One of the
most important aspects of this research was the extensive evaluation of the five vegetation plots in
order to characterize the plant community at each wetland. A total of 427 plant species were recorded
during the course of these surveys (Appendix I1). The most frequently encountered species are as
follows:

e False Nettle (Boehmeria cylindrica) - 31 sites

e Green Ash (Fraxinus pennsylvanica) - 31 sites

e Reed Canary Grass (Phalaris arundinacea) - 30 sites

e American Elm (Ulmus americana) - 28 sites

e Poison lvy (Toxicodendron radicans) - 27 sites

e Jewelweed (Impatiens capensis) - 26 sites

e Virginia Creeper (Parthenocissus quinquefolia) - 23 sites
e Silky Dogwood (Cornus amomum) - 23 sites

e Rice Cut Grass (Leersia oryzoides) - 22 sites

e Blunt Broom Sedge (Carex tribuloides) - 21 sites

e Arrow-leaved Tearthumb (Polygonum sagittatum) - 21 sites
e Sensitive Fern (Onoclea sensibilis) - 21 sites

e Common Duckweed (Lemna minor) - 21 sites

Surprisingly, the only invasive species on this list of the most common plants is Reed Canary Grass
(Phalaris arundinacea). Unfortunately, several wetlands we surveyed had an abundance of this
extremely tolerant species, which is generally considered to be an undesirable component of the flora,
and highly adapted to human disturbance. When all plant cover data was combined for the 50 wetlands,
Reed Canary Grass represented almost 11 percent of all plant material present in these vegetation plots,
which was more than double the relative cover value of the next most dominant species we
encountered — Common Duckweed (Lemna minor) at five percent. Our observation was that increasing
abundance of Reed Canary Grass was typically associated with high levels of nutrient-laden agricultural
sediment deposition in the wetland.
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Comparison of Ohio Assessment Methods: VIBI, VIBI-FQ and ORAM

Table 1 summarizes the findings of all Level 2 and Level 3 assessments conducted on these 50
intensification study wetlands. One of the strengths of the Ohio EPA Wetland Ecology program is the
consistent results that have been generated by the various wetland assessments conducted on sites in
our natural wetland reference database. ORAM has always shown to be highly correlated with results
derived from the more detailed biological monitoring approaches such as VIBI. This intensification study
provides an excellent opportunity to further evaluate these statistical relationships on a random
selection of wetlands in Ohio.

Figure 6 compares VIBI and ORAM results for all 50 wetlands included in the Ohio intensification. As has
been illustrated in past comparisons, these results are strongly statistically correlated, strengthening the
premise that the Ohio Level 2 and Level 3 tools typically provide a consistent answer when determining
the ecological condition of wetlands. The intensification wetland study also allows us to compare results
from our recently developed, simplified vegetation analysis (“VIBI-FQ”) with results from both ORAM
and VIBI to verify that this procedure also provides results consistent with those approaches. This is
critical to incorporating this new procedure into our suite of tools applicable to monitoring wetland
mitigation sites developed through the Ohio 401 certification and isolated wetland permit programs.

Figure 7 shows the comparison between VIBI-FQ and ORAM for the 50 intensification study wetlands
and Figure 8 compares VIBI-FQ results with those of VIBI for the same set of wetlands. In each of these
graphs, VIBI-FQ is highly correlated to both the Level 2 (ORAM) and Level 3 (VIBI) assessments that have
been part of the Ohio EPA wetland regulatory program for more than 10 years. Due to the potential cost
savings associated with the simpler to conduct, calculate and interpret VIBI-FQ, Ohio EPA has been
considering making this new tool a preferred assessment technique for monitoring certain wetland
restoration projects. The results from this intensification study support the contention that the VIBI-FQ
provides information on ecological condition that is consistent with our “tried and true” wetland
assessment methodologies.

Comparison of Ohio Assessment Methods with the VMMI

As part of the NWCA, U.S. EPA developed an ecological condition assessment based on the plant
community. This “Vegetation Multi-Metric Index” (VMMI) consists of four metrics (Floristic Quality
Assessment Index, Total Number of Tolerant (C of C values 4 or less) Species, Relative Cover of Native
Monocots, and Importance Value of Native Species). These metrics are given equal weighting and
combined to generate a VMMI score between 0 and 100, with low scores indicating degraded sites, and
high scores reserved for wetlands in relatively intact ecological condition. Table 2 summarizes all VMMI
information recorded for the Ohio intensification study wetlands.

To test the utility of this approach for evaluating wetlands, we compared VMMI results with those of
ORAM (Figure 9), VIBI (Figure 10) and VIBI-FQ (Figure 11) for the Ohio NWCA intensification dataset.
Two of the three approaches (ORAM and VIBI-FQ) showed a significant statistical relationship to the
VMMI; however, the overall spread of the data suggested that this relationship was much weaker than a
comparison of any of the Ohio assessment procedures against each other (R-squared for VMMI/ORAM
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was 23.0 percent and for VMMI/VIBI-FQ was 28.7 percent). The relationship between VMMI and
traditional 10 metric VIBI scores was not statistically significant (P=0.054 and R-squared=7.5 percent).
This is somewhat surprising, as both approaches should be measuring similar elements of the wetland
plant community.

Using the NWCA data collected for all wetlands included in the nationwide probabilistic study, a VIBI-FQ
score was calculated to determine any potential relationship to the VMMI for these 967 sites (Appendix
). Upon evaluation of the scoring ranges for the two individual parameters included in the VIBI- FQ for
the overall dataset, it is apparent that the calculation of metric scores needed to be slightly modified for
this probabilistic sample of wetlands. In Ohio, previous research had suggested the FQAI calculations
typically fell within the 10 to 30 range, but when considering a much more robust selection of wetlands
randomly selected across the country, this range needed to be expanded to between five and 40.
Otherwise, many wetlands would have scored either zero or 50, with relatively fewer falling somewhere
in between. Likewise, the weighted C of C metric calculation was expanded to between zero and eight
(previously in Ohio, we had used between zero and six). Without this slight alteration of metric scoring,
a large number of NWCA sights would have scored the maximum of 50 points. Otherwise, the
calculation of the national VIBI-FQ (US-VIBI-FQ) is consistent with the previously reported Ohio
calculations. Appendix Il lists all sites included in the NWCA along with the draft calculation of US-VIBI-
FQ scores for each. Figure 12 shows the strong statistical relationship between the two metric US-VIBI-
FQ and the VMMI. There is clearly a lot of variability in this comparison of the two procedures, but when
the entire 967 wetland dataset is evaluated, the r-squared value of 52.5 percent illustrates the strength
of this relationship, and both procedures are providing very similar results. Figure 13 provides the mean
US-VIBI-FQ scores for the same 967 NWCA wetlands, when they are grouped by the VMMI condition
categories of poor, fair and good. A Tukey’s comparison verifies that each of these mean US-VIBI-FQ
scores are statistically different from one another when grouped in this manner. Again, these results
support the contention that both of these procedures are providing consistent results when scoring
wetland plant community condition. This comparison suggests that it would be warranted for future
NW(CAs to also include US-VIBI-FQ scores in the nationwide analysis of wetland condition.

We appreciate the tremendous amount of work that U.S. EPA put into the development of the VMMI.
Having a nationwide vegetation assessment is a large step forward for wetland science. However, in
Ohio, the results of our comparisons suggest that the VMMI is not as refined a tool for evaluating
wetland condition as the VIBI and VIBI-FQ. Some of the potential limitations we have identified are as
follows:

1) One of the principles we use when developing and modifying field procedures is to ensure
that these assessments are consistently identifying the “best of the best” and the “worst of
the worst” with regards to ecological condition. Although the statistical relationship
between the VMMI and VIBI-FQ was significant for the entire Ohio intensification dataset,
evaluation of individual scoring did not always conform well with obvious field
interpretation of certain sites that fell on each end of the spectrum. For example, one of the
Ohio intensification sites is located near the Ohio EPA Groveport Field Office and was one of
the NWCA re-visits. The wetland itself was a flooded agricultural wetland that was the
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recipient of significant nutrient-laden row crop runoff via subsurface tiling. Very little
diversity existed, and the predominant species present was duckweed (Lemna minor). All of
the Ohio assessments (ORAM, VIBI and VIBI-FQ) identified this wetland as either poor or
fair. However, this was the highest scoring Ohio wetland for the VMMI (64.4). Large
discrepancies between perceived quality and VMMI scoring for examples such as this is
concerning. In our opinion, wetland assessments should be a means to quantify the
prevailing understanding of what constitutes high or low quality sites, as observed by
trained ecologists. The VIBI-FQ was developed precisely with this intent: sites with low
diversity that are dominated by highly tolerant species cannot score high, whereas those
that have outstanding diversity and are dominated by sensitive species indicative of stable
habitats will always score high. For this reason, the VIBI-FQ would seem to be a much better
tool for establishing wetland condition based on plant community factors.

2) The metric which sums the total number of tolerant species (C of C values of four or less) is a
raw count, with lower numbers supposedly being associated with higher quality sites and
vice versa. For the Ohio NWCA intensification dataset, this was problematic, as several of
our most degraded wetlands frequently had very low overall numbers of species. These sites
would then receive high scores for this metric, even though most of the few species present
were highly tolerant. We also feel that expanding the definition of tolerant to a C of C value
of four or less is too large. In Ohio, our tolerance definition is those species having C of C
values two or less. The result was that some of our most diverse sites scored very poorly for
this metric, as a large number of species present were defined as tolerant by the VMMI but
not so based on our Ohio FQAI document (Andreas, et al., 2004). For this particular metric to
be valid for Ohio wetlands, the universe of tolerant species should be limited to those with C
of Cvalues less than three. Additionally, rather than a total count, we would recommend
making this a relative value (i.e., tolerant species to total species present), which would
alleviate the issue encountered at sites having extremely low diversity.

3) The metric which evaluates the relative cover of native monocots is also problematic. In
Ohio, 95 percent of the original pre-settlement vegetation was forest. Some of our finest
remaining wetlands are forested vernal pools and other wet flat woods. Because of the fact
that monocots are never woody, these wetlands generally did not score well for this metric,
as a vast majority of cover is generally composed of native, sensitive, woody dicot species.
There are frequently also sensitive monocots, but these values get dwarfed by the presence
of trees and shrubs that will be present in pristine, relatively undisturbed forested sites.
Therefore, the VMMI would appear to be penalizing these woody wetlands, whereas,
certain types of herbaceous wetlands, such as fens and other sedge meadows, could receive
a good score for this metric. Inconsistent metric scoring when considering one type of
wetland plant community over another would seem to limit the effectiveness of the
procedure. This definitely seems to be the case in Ohio.
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We are satisfied that the US-VIBI-FQ does not have any of these limitations and conforms quite well with
the observations of wetland ecological condition made by the experienced field biologists who
conducted the various assessments for the Ohio NWCA intensification study.

It is important to note that the VMMI was developed to function as a tool to assess large geographic
areas in a statistically valid way, which it does quite well. Ohio assessment methodologies were
developed for a very different purpose — to evaluate the quality of individual wetland sites to determine
the appropriate anti-degradation category for regulatory purposes. The above discussion indicates that
the VIBI-FQ is probably a better assessment approach for Ohio wetlands, as it addresses both functions.
The VMMII serves its intended purpose well, but has less utility for site specific wetland evaluation as it
relates to Ohio wetland regulations.

Ohio Wetland Condition

Table 3 shows the scoring breakdown for the individual metrics which make up the VMMI, as well as the
final score and estimated quality breakdown (poor, fair, or good) for this U.S. EPA developed vegetation
assessment. Table 2 displays data from ORAM, VIBI and VIBI-FQ, which have established anti-
degradation category scoring breakpoints, compiled by approximate ecological condition ranges (poor,
fair, good and excellent). It also includes comparable summary information for the VMMI. Somewhat
surprisingly, more than half of all wetlands had ORAM scores that fell in the good or excellent ranges.
Similarly, for both VIBI and VIBI-FQ assessments, exactly 50 percent of the wetlands surveyed with both
of these protocols fell within the upper range of ecological condition. The results for the VMMI did not
conform well at all to the Ohio assessment data. According to the VMMI protocols, a whopping 50
percent of Ohio’s wetlands are in poor condition and another 34 percent where considered fair. Only 16
percent would be considered to be in good condition using VMMI results. We feel that these are highly
inaccurate, and would not base our protection decisions based on this assessment, unless significant
refinement occurs. It is possible that the scoring ranges for the types of wetlands occurring in Ohio is
simply too coarse, given the very large geographic area that was used to lump the various types, and the
possible disparity in wetland condition that may exist when including information over such a broad
range.

The ORAM, VIBI and VIBI-FQ intensification study results were also compared to the same assessments
conducted on a dataset of 263 natural reference wetlands, surveyed from 1999 to 2010, and broken
down by ORAM anti-degradation category. In each of these box and whiskers plots (VIBI [Figure 14],
VIBI-FQ [Figure 15] and ORAM [Figure 16]), the mean value generated from the 50 intensification sites
corresponded most closely with the mean value for VIBI, VIBI-FQ and ORAM for High Category 2
wetlands grouping (good quality) from the reference database. For each of these assessments, mean
values were compared using a Tukey's HSD (honest significant difference) test. The mean VIBI, VIBI-FQ
and ORAM values for the 50 intensification wetlands were significantly different from the poor, fair and
excellent condition reference wetland groups in all cases. Only the group of good condition wetlands
showed no significant difference form the intensification study wetlands for the three assessments.
Based on the consistency of these results among these different comparisons, performed on a random
selection of sites across the state, it appears that Ohio’s remaining wetlands are in good overall
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ecological condition. This is higher than expected, given the amount of wetland loss experienced
historically.

Buffer Assessment: Ohio Intensification Sites

For each of the 50 Ohio intensification sites, four buffer zones were generated around the wetland
assessment areas using standard ArcGIS analysis tools (ESRI, 2010). These were:

Buffer 1 = From edge of wetland AA to a distance of 100 meters
Buffer 2 = From 100 meters to 350 meters

Buffer 3 = From 350 meters to 1000 meters

Buffer 4 = From 1000 meters to 2000 meters

These buffer areas were compared to 2011 NLCD Land Use GIS data to calculate LDI scores for each of
these buffer zones. Low LDI scores are indicative of undisturbed landscape activities, while higher scores
correspond to increasing levels of human disturbances (Brown and Vivas, 2005). Table 4 provides
specific LDI values assigned to each land use class included in the 2011 NLCD. Table 5 summarizes all LDI
values calculated for each of the buffer zones surrounding each wetland assessment area.

Ohio wetland assessment data was used for the buffer analysis by comparing scores for the subset of
wetlands having low LDI scores with those having high LDI scores within each of the buffer zones. LDI
scoring breakpoints were determined using best professional judgment to make sure each group had a
representative number of sites included. The field assessments included in this Level 1 buffer study
were: VIBI, VIBI-FQ and ORAM. These comparisons were made for all four buffer zones described above
(Figures 17-20). In each of these comparisons, the patterns were remarkably similar; as land use
intensity increases (as quantified by LDI calculations), the assessment scores for ORAM, VIBI and VIBI-FQ
all decreased. A Tukey’s comparison of mean only found the ORAM scoring differences to be statistically
significant, but the consistency of results suggests that a subtle landscape disturbance effect is present,
even in this relatively small Ohio dataset. An overall buffer stress score was calculated for each Ohio
intensification wetland by combining the LDI data from these four buffer zones and giving added weight
to the zones closest to the assessment area border, as follows:

Total 2011 Buffer Stress = (Buffer 1 * 1.0) + (Buffer 2 * 0.75) + (Buffer 3 *0.50) + (Buffer 4 * 0.25)

Comparison of the Ohio assessment data to this summary LDI score yielded similar results to the
individual buffer zone LDI analysis: assessment scores for ORAM, VIBI and VIBI-FQ all decreased with
increasing LDI landscape disturbance, with only the ORAM scoring discrepancies being statistically
significant (Figure 21).

A similar buffer analysis was conducted using the same buffer zones as described above, using historic
land use data, which was generated by USGS using hard copy maps from the 1970s and 1980s (Price, et
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al., 2006). An LDI disturbance calculation was produced for the four buffer zones surrounding each
wetland in the study. Table 6 provides the LDI values for each land use category present on the USGS
historic land use GIS layer. Table 5 includes all relevant historic LDI calculations for the buffer zones
surrounding each of the 50 intensification study wetlands. As with the current land use data, when LDI
scores were divided into a low and high group and compared to the ORAM, VIBI and VIBI-FQ scores, the
assessment scores were lower for the group having the highest level of landscape disturbance. This
pattern was consistent for each of the four buffer zones (Figures 22-25). When a Tukey’s comparison
was run on the means for each group, only the differences in the ORAM scores for Buffer Zones 2, 3 and
4 were statistically significant. A total buffer stress score was generated for historic LDI scores with the
same distance weighting that was used for the 2011 LDI data:

Total Historic Buffer Stress = (Buffer 1 * 1.0) + (Buffer 2 * 0.75) + (Buffer 3 *0.50) + (Buffer 4 * 0.25)

Total Historic Buffer Stress was then compared to ORAM, VIBI and VIBI-FQ scores (Figure 26). The
previously described pattern was replicated: all mean assessment scores are lower for the high LDI
(increased landscape disturbance) category, with the only statistically significant difference being the
ORAM scores.

Although the buffer zone LDI comparisons with plant community assessments did not yield statistically
significant differences, the consistency of results for all of these comparisons (for both current [2011]
and historic [1970s -1980s] land use data) suggests that performing a Level 1 LDl analysis could be a
viable alternative to the much more time and labor intensive NWCA field protocols for assessing buffer
condition. It is suspected that the relationship between landscape disturbance, as quantified using LDI,
and VIBI or VIBI-FQ data is somewhat faint, for a number of reasons. There can be a lag in the response
of plant communities to various types of disturbance. For example, surrounding habitats could be
converted for development, eliminating a natural buffer, but it may take a number of years for these
alterations to affect the plant community, as more disturbance-tolerant species become established and
begin to dominate a previously undisturbed site. Similarly, past disturbances which occurred for many
years may have resulted in a highly degraded wetland plant community. As those disturbances are
reversed, through abandonment of agricultural activities, for instance, the land use data may suggest
that the surrounding landscape has recovered. The plant community, however, is likely to take much
longer to recover depending on the nature and duration of the past disturbances. In either of these
scenarios, comparing land use to plant community integrity is going to yield inconsistent results. In the
case of the Ohio NWCA intensification study, the total number of sites may simply be too small to tease
out these differences using standard statistical methodology. Because of these limitations, we decided
to perform a comparison of buffer integrity with plant assessment results for the entire NWCA dataset.

Comparison of Ohio Buffer Methodology with NWCA Sites Stressors

Collecting buffer data for the NWCA protocols proved to be an extremely labor intensive and time
consuming aspect of the Ohio intensification study. To determine whether a simpler GIS approach may
be worth considering for future NWCA analyses, Ohio EPA compared stressor data collected as part of
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the NWCA field methods with a desktop GIS analysis of wetland buffers for the entire NWCA
probabilistic survey. The LDI analysis, using 2011 NLCD data and the AA buffer zones described above,
was conducted on all 967 wetlands included in the probabilistic survey. These LDI results were
compared with buffer metrics derived from field data and plant assessment results (VMMI and VIBI-FQ)
to determine the most cost effective approach for future surveys. Appendix | includes all buffer
information for NWCA sites included in the Draft U.S. EPA NWCA report, including field collected stress
data and LDI calculations performed by Ohio EPA.

Data collected on the NWCA buffer field data sheets were combined with information from a hydrology
field sheet to generate six separate stressor scores: 1) Vegetation Removal, 2) Vegetation Replacement,
3) Damming, 4) Ditching, 5) Hardening, and 6) Filling/Erosion. Each of these stressors was divided into
one of three intensity categories (low, moderate and high). Ohio EPA combined this information into a
single field buffer stress score by assigning a sequential number to each of the assigned intensity
categories (low = 0, moderate = 1 and high = 2) and then summing these six stressor scores for each
wetland.

The GIS analysis consisted of generating four different buffer zones around each of the 967 wetlands
included in the draft NWCA report (U.S. EPA, 2015A and 2015B) using standard ArcGlIS analysis tools
(ESRI, 2011). These were:

Buffer 1 = From edge of wetland AA to a distance of 100 meters.
Buffer 2 = From 100 meters to 350 meters.

Buffer 3 = From 350 meters to 1000 meters.

Buffer 4 = From 1000 meters to 2000 meters.

Within each of these independent buffer zones, an LDI calculation was run using 2011 NLCD data to
generate a single LDl intensity score. To test for a relationship between LDI and plant community
integrity, each of the four buffer zone LDI calculations were grouped into five categories using the
quantile classification tool in ArcGIS 10.0 (ESRI, 2011), and compared to VMMI (Figures 27-30) and VIBI-
FQ (Figures 31-34) scores for the entire NWCA dataset. For both of these vegetation assessments, the
pattern was remarkably similar — overall VMMI and VIBI-FQ scores decreased as the level of disturbance
(and LDl score) increased for each of these eight comparisons. Many of the mean values for both the
VMMI and VIBI-FQ were statistically different from one another. The consistency of these results
supports the argument that a GIS-only LDl approach is a powerful, cost effective alternative approach to
buffer analysis.

A final LDI buffer score was then calculated by weighting the LDI scores by distance from the edge of the
AA and summing the resultant individual weighted LDI scores for each buffer zone, as follows:

Total LDI = (Buffer 1 * 1.0) + (Buffer 2 * 0.75) + (Buffer 3 *0.50) + (Buffer 4 * 0.25)
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To perform the comparison between the two buffer approaches, the NWCA buffer stress score was
broken down into five groups based on a quantile classification using ArcGIS 10.0:

Group 1 = zero stressor points

Group 2 = one to 3 stressor points
Group 3 = four to six stressor points
Group 4 = seven to nine stressor points
Group 5 = 10+ stressor points

Figure 35 illustrates the strong statistical relationship that exists between the two alternate approaches
to assessing buffer integrity. Although there is clearly a large number of outliers present when running
this comparison, an obvious positive correlation exists when comparing the field-collected buffer stress
score with the strictly desktop GIS analysis. A Tukey’s comparison was run for the mean total LDI scores
for each of the field-derived stressor scoring groups, and all were significantly different from one
another, suggesting that both approaches are identifying the types of disturbances likely to affect the
ecological condition of wetlands.

To determine the relationship between the ecological condition of the NWCA wetlands and the overall
estimate of buffer disturbance, the VMMI and VIBI-FQ scores were compared to both the field-collected
buffer stress score and the LDI scores for all 967 NWCA wetlands. As had been previously done for the
field stressors, the total LDI scoring ranges and field-derived buffer stress score were broken down into
five scoring groups using the quantile classification tools in ArcGIS 10.0. Figure 36 illustrates the effect of
these stressors on the plant community, as assessed using the VMMI. VMMI scores are progressively
lower as the number of identified stressors increase. A Tukey’s comparison of the mean VMMI scores
for each of the stressor categories indicates that differences between the mean VMMI scores for the
lowest two stress levels was significantly different from each other and from the three highest stress
groups. Figure 37 shows a similar result when VIBI-FQ scores are compared to the field-derived stress
scoring ranges. The mean scores are reduced as disturbance levels increase. The Tukey’s comparison
verifies that the mean VIBI-Scores for the two lowest stress level categories differ significantly from the
three highest. These results are what would be expected, as increasing levels of disturbance typically
result in a progressively more degraded plant community.

To test to see if a similar pattern was present when a GIS-only approach was used to quantify buffer
stress, the VMMI scores were compared with the LDI scoring ranges for the same set of 967 NWCA
wetlands. Figure 38 displays this comparison. As with the field-derived stressor scores, the mean VMMI
scores are successively lower as the LDl stress levels increase. Based on the Tukey’s comparison, all of
the mean VMM scores are significantly different from one another, except those of the two lowest LDI
stress categories. A very similar pattern exists when VIBI-FQ scores are compared to the LDI categories
(Figure 39). As with VMM, the mean VIBI-FQ scores decrease progressively as LDI stress levels increase.
The Tukey’s comparison illustrates that the mean VIBI-FQ scores for the two highest LDI stress
categories are different from one another and from the VIBI-FQ scores for the three lowest LDI stress
levels. The results for both VMMI and VIBI-FQ suggest that there may be a quantifiable threshold of
disturbance that must be achieved before the plant community becomes significantly degraded.
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These comparisons of field-derived buffer stress data with desktop-only GIS analyses of wetland buffers
support the contention that the extremely time consuming, labor intensive collection of field buffer data
is unnecessary. Ohio EPA recommends eliminating this aspect of the NWCA field assessment for future
surveys. Additionally, the GIS approach allows for a more robust analysis of buffer integrity. As was
demonstrated above, the surrounding land use for areas much greater than 100 meters from the edge
of a wetland can clearly affect the overall functioning of that wetland. Using a GIS LDI analysis, these
areas can be assessed in a consistent manner for the entire country. It also eliminates variability of field
data that occurs when numerous field researchers are used to collect data. Finally, the GIS approach
would allow for the inclusion of temporal data, such as including information of past land uses, by
calculating LDI scores for previous iterations of the NLCD. These data are now updated on a five-year
cycle by USGS, with previous versions of the layer available for 1992, 2001 and 2006.

Water Chemistry

A total of 33 sites had standing water of sufficient depth to collect samples for water chemistry analysis.
This included all 11 NWCA sites for the state, and 22 of the 39 intensification wetlands visited between
2011 and 2014. A total of seven analytes were tested in each of these water samples: conductivity
(uS/cm), ammonia (mg/L), nitrate+nitrite (mg/L), pH, total Kjeldahl nitrogen (mg/L), total nitrogen
(mg/L) and total phosphorus (mg/L). Table 7 summarizes all water chemistry data for the study. Each of
the analyte results was compared with Ohio ecological assessment data to determine if any relationship
could be determined between overall ecological condition and chemical degradation. These
comparisons are as follows:

e conductivity vs. ORAM, VIBI and VIBI-FQ scores (Figures 40, 41, and 42)

e ammonia vs. ORAM, VIBI and VIBI-FQ scores (Figures 43, 44, and 45)

e nitrate+nitrite vs. ORAM, VIBI and VIBI-FQ scores (Figures 46, 47, and 48)

e pHvs. ORAM, VIBI and VIBI-FQ scores (Figures 49, 50, and 51)

e total Kjeldahl nitrogen vs. ORAM, VIBI and VIBI-FQ scores (Figures 52, 53, and 54)
e total nitrogen vs. ORAM, VIBI and VIBI-FQ scores (Figures 55, 56, and 57)

e total phosphorus vs. ORAM, VIBI and VIBI-FQ scores (Figures 58, 59, and 60)

These comparisons produced very little information that supported the observation that high levels of
nutrients negatively affect the ecological condition of wetlands. The only parameter that produced
statistically significant results was pH when it was compared to ORAM, VIBI and VIBI-FQ (Figures 49-51),
and this relationship was fairly weak, making interpretation difficult. The overall lack of strong
correlation for most analytes was expected, as the influx of various chemical constituents is not equally
distributed throughout the year, and input spikes would most likely have occurred during other times of
the year. Therefore, collecting water samples from a single date at each of the surveyed wetlands does
not seem to be of much value. Ohio EPA recommends either modifying the water chemistry sampling
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protocols to address spatial and temporal inconsistencies in water quality, or eliminating the collection
of water samples completely for future NWCA surveys.

Bryophyte Assessment

At each Ohio NWCA intensification wetland sites, the five vegetation plots were evaluated to determine
the identification of bryophyte species relative to substrate type, in an effort to discern whether
bryophytes can be used as an assessment tool to measure wetland quality, similar to how the VIBI is
used for vascular plants. Once a plot was selected, all different substrates present within the plot were
identified and their approximate percentages with respect to total plot area were recorded. A complete
list of all potential substrate types included in this study is as follows:

e Soil

e Tree Skirt <30 cm dbh

e Skirt Top to 1/3 m <30 cm dbh
e Above 1/3m <30 cm dbh

e Tree Skirt > 30 cm dbh

e  Skirt Top to 1 m >30 cm dbh
e Above 1 m>30cm dbh

e Standing Dead Skirt

e Above Standing Dead Skirt
e Corticated Log

e Decorticated Log

e Shrubs

e Soil (Hollows)

e  Soil (Hummock)

e Stumps

e Tussocks

For the first plot, cover values for dominant species were also recorded using the following metrics:
relative cover, in regards to the bryophyte community, per substrate; total cover for each dominant
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species per substrate; and total cover of all bryophytes per substrate. The remaining four plots were
subsequently examined for presence of any additional bryophytes that were not recorded in the initial
plot. In the lab, sampled bryophytes were identified to the lowest possible taxonomic level. The main
references and floras used for mosses were: Allen, 2006; Allen, 2014; Crum, 2004; Crum & Anderson,
1981; Flora of North America Editorial Committee, 2007; Flora of North America Editorial Committee,
2014; Ireland, 1982; Welch, 1957. The main references and flora used for liverworts were: Crum, 2004;
Hicks, 1992; and Schuster, 1966-1992.

Appendix IV lists all bryophyte species recorded during the course of this study. Several parameters
were derived from the individual site bryophyte collections, and these were then compared with the
results of the standard Ohio assessment results (ORAM, VIBI and VIBI-FQ) for each of the Ohio NWCA
intensification wetlands:

1) Number of bryophyte species = a simple count of all species recorded for a site (Figure 61 [vs.
ORAM], Figure 62 [vs. VIBI] and Figure 63 [vs. VIBI-FQ])

2) Number of bryophyte genera = a simple count of all genera recorded for a site (Figure 64 [vs.
ORAM], Figure 65 [vs. VIBI] and Figure 66 [vs. VIBI-FQ])

3) Moss Quality Assessment Index (Moss QAI) = Sum of C of C values for all moss species recorded
per site, divided by the square root of the total number of moss species (Andreas, et al., 2004)
(Figure 67 [vs. ORAM], Figure 68 [vs. VIBI] and Figure 69 [vs. VIBI-FQ])

4) Bryophyte Quality Assessment Index (Bryophyte QAI) = Sum of C of C values for all bryophyte
species recorded per site (including liverworts and hornworts), divided by the square root of the
total number of bryophyte species (Andreas, et al., 2004; Andreas and Lucas, personal
communication, 2015) (Figure 70 [vs. ORAM], Figure 71 [vs. VIBI] and Figure 72 [vs. VIBI-FQ])

Bryophyte Survey Results

For the entire Ohio NWCA dataset, mosses outnumbered liverworts by approximately 6:1. In general,
liverworts tend to be less widespread than mosses. In wetlands, except for the most common species,
liverworts tend to be associated with higher quality habitats. In the survey, fifty two species were found
on one site only. Eighty bryophyte species were found on five sites or less. Nine species were found on
20 or more sites (Appendix IV). Just looking at genera, 35 genera were found on five sites or less. Eight
genera were found on 20 or more sites. This indicates the fact that compared with vascular plants,
bryophytes have significantly fewer species associated with genera, i.e., they tend to be “species poor”.
This opens the possibility that genera in addition to species number might possibly be used as an
indicator.

All of the derived bryophyte metrics (number of species, number of genera, Moss QAl and bryophyte
QAI) were determined to have a strong statistical correlation when compared with ORAM, VIBI and VIBI-
FQ assessment results for the 50 Ohio NWCA intensification study wetlands (Figures 61-72). The
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strongest statistical relationship exists between the four bryophyte metrics and the VIBI-FQs scores,
which corresponded with observations made by the wetland scientists conducting the field assessments.

Further evaluation of these wetlands suggested that several were subjected to perpetual hydrological
manipulation which prohibited the development of a robust bryophyte community and is not
comparable to wetlands undergoing normal ecological succession. Most of these wetlands were
associated with impounded marshes along Lake Erie. Additionally, a few of the study wetlands had
recently suffered severe substrate disturbance, and the bryophyte community has not had adequate
time to begin the recovery process. Bryophytes are significantly more sensitive to disturbance than
vascular plants and take much longer to come back in such settings or do not persist as long.

The same comparisons conducted for all 50 Ohio NWCA Intensification sites above (Figures 61-72) was
re-run using a subset of sites, excluding eight sites that were heavily disturbed to determine how
removal of these outliers could affect the overall strength of the statistical relationship. For all ORAM
and VIBI-FQ comparisons, the r-squared value, which is an estimate of how close the data points fall
around a fitted regression line, increased (Table 9). This increase was generally 10 percent or greater.
For the four VIBI comparisons, however, the r-squared value decreased very slightly when compared to
the eight excluded sites, although this decrease was not substantial. It also appears that the best fit
between the various bryophyte parameters and other Ohio wetland assessments was with the VIBI-FQ.
We found this tool consistently matched our field observations regarding perceived wetland ecological
condition. The fact that for all four bryophyte parameters the r-squared value was largest for VIBI-FQ
(for both entire dataset and the subset of 42 sites) suggests that the bryophyte community condition is
also an excellent indicator of overall wetland quality.

Each of the four bryophyte metrics identified above was then compared with proposed VIBI-FQ category
breakdowns to better understand the relationship between bryophytes and the vascular plant
community for the 42 intensification study wetlands that had not been subjected to recent, catastrophic
habitat disturbances. In each of these comparisons (number of bryophyte species [Figure 73], number of
bryophyte genera [Figure 74], Moss QAI [Figure 75] and Bryophyte QAI [Figure 76]), a significant
difference in the mean parameter scores was found for all three of the wetland condition categories,
when using a Tukey’s two-way comparison. This points out a clear, close relationship with the wetland
vascular plant community and a relationship that provides a high degree of potential for the bryophyte
community to be used as an indicator of wetland quality.

Bryophyte Cover

During the field seasons 2012-2014 bryophyte cover for each site was estimated. While it was not
estimated for the 2011 field season, the actual cover for that season should fit closely the results
summarized below.

The methodology used to estimate bryophyte cover is summarized below.
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Step 1: Identify the amount of each substrate type within the plot (Substrate cover total may reach over
100%).

Step 2: Convert each substrate cover value for the plot to its value on a 100% scale.
Step 3: Identify the dominant bryophytes upon each substrate type in the plot.

Step 4: Assign them a cover value in comparison to other dominant bryophytes also present on the
specific substrate. Dominant species were those bryophyte species representing at least 5% of any given
substrate within the wetland.

Step 5: Identify the cover value for each dominant species relative to area of a specific substrate type.
Step 6: Identify an overall cover value for all bryophytes on a specific substrate.
Repeat steps 2 through 6 for each substrate in the plot

Table 10 summarizes the bryophyte cover information for both dominants and non-dominants in terms
of the coefficient of conservatism (CC) values and broken down by sites with low numbers of bryophytes
(0 to 10 species), moderate numbers of bryophytes (11 to 21 species), and high numbers of
bryophytes(21+ species).

There is a trend for both dominants and non-dominants to have higher C of C values as the number of
different bryophytes increases per site. Also, more substrates and bryophytes per substrate occur at the
same time. This conforms to observations made in the field, as both bryophyte presence and cover
would both be expected to increase as the overall wetland habitat develops. These results are
somewhat informative, but no statistical relationship was explored, due to the reduced number of sites
that had bryophyte cover recorded (36 of the 50).

While some useful information can be gleaned from the collection of bryophyte cover data as described
above, determining bryophyte cover is extremely difficult. This is partly due to their very small size
relative to vascular plants and also due to their “spotty” growth patterns. One simply cannot estimate
bryophyte cover as one does for vascular plants for the VIBI-FQ or for other vascular plant indexes. Due
to these difficulties, it appears that it will be more feasible to develop a bryophyte assessment tool
focusing on species or genera composition as described above, without attention to bryophyte cover
area or substrate type at a particular site. It may be worthy for certain research purposes to examine
bryophyte cover, but for developing an index to approximate wetland condition, it does not seem
feasible.

Based on this preliminary investigation, there appears to be a very tight relationship between the overall
diversity of bryophytes present within a wetland and the ecological condition of the vascular plant
community. Developing an index of biotic integrity for this taxonomic group could be extremely
beneficial to the Ohio wetland regulatory program, as most bryophytes are present year-round,
suggesting a level 3 tool would have far fewer temporal limitations than our current detailed biological
assessments, such as VIBI, VIBI-FQ, and the Amphibian IBI (Micacchion, 2004; Micacchion, 2011). The
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most compelling result from this analysis was the relationship between a simple count of bryophyte
genera present at each site and the ecological condition of the plant community as quantified by the
VIBI-FQ assessment. Identification of bryophytes to genera alone is a much more manageable task than
attempting to identify each to species level. This result strongly suggests that developing an assessment
methodology focusing on this taxonomic group is realistic. Ohio EPA intends to continue exploring the
potential utility of bryophytes as indicators of wetland quality.

Soil Assessment

All 50 sites were sampled. The NWCA protocol (U.S. EPA, 2015B) was followed as closely as possible. For
approximately 30 percent of the sites, which had high levels of standing water, soil samples were
collected using PVC samplers (“King Samplers”) as described in the NWCA Field Operations Manual (U.S.
EPA, 2011). After the first sampling season, a decision was made to dig only one soil pit versus four,
which significantly reduced the amount of rigorous field work required for the soil characterization and
collection process. The changed protocol was to survey the wetland assessment area, including all 5
plots, with a soil probe. If the soils in the AA were determined to be uniform, then a single soil pit was
dug. If there was more than one soil type present, a pit was dug in the predominant soil, with auger
descriptions conducted for the minor soil constituent(s). Soil morphological data for all Ohio NWCA
intensification sites are presented in Appendix V. Soil chemistry laboratory data are presented in
Appendix VI.

Due to the tremendous volume of soil information collected, we focused on aspects of the soil structure
and chemistry data that are most likely, based on best professional judgment, to affect the overall
ecological integrity of Ohio’s wetlands. We examined potential correlations of the NRCS lab data with
the VIBI-FQ and wetland quality. The main correlative areas are discussed below. There may be a few
more areas that will be discussed in future reports but the discussion below touches on the main
connections to wetland quality.

Phosphorous

Lab and morphology data collected in the field were examined. Phosphorus was a main stressor. We
used results mainly from the Mehlich Phosphorus test (P-Mehlich), as that laboratory test is most
appropriate for the soil pH range found in Ohio. P-Mehlich levels for all 50 Ohio NWCA intensification
sites was compared with VIBI-FQ results (Figure 77). Based on this comparison, we divided the P-
Mehlich dataset into two levels: “Low” = 0 to 13.6 mg/kg, and “High” =>13.6 mg/kg. Figure 78 compares
mean VIBI-FQ scores for these groups, which are statistically significantly different, when using the
Tukey comparison (Figure 78). Figure 79 shows the regression results when comparing VIBI-FQ scores
with P-Mehlich values for these sites. Although statistically significant at the p < 0.05 (P = 0.021) level,
there is a fairly low r-squared value (10.6), suggesting this relationship is weak.
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This evidence suggests that increased phosphorus loading is contributing to decreased wetland quality,
illustrated by the clear trend of decreasing VIBI-FQ with increasing phosphorus levels. Increased
phosphorus and nitrogen are probably of the most significant reasons for increasing dominance of
invasive plants, such as reed canary grass (Phalaris arundinacea). Excess nutrients in wetlands is
certainly one of the main, if not the main reason, for the degradation of wetlands in Ohio.

An example of an Ohio NWCA intensification site with one of the heaviest P-Mehlich loadings is shown
on Figure 80 (Kipton Reservation, Lorain County; NWCA-3104), which displays the site (purple dot) in its
present day surroundings. Figure 81 shows the same view ~55 years ago, when the assessment area was
located on the floor of a functioning reservoir. The watershed was dominated by intensive agriculture,
with substantial amounts of nutrients presumably flowing into the reservoir. It was subsequently
drained, with the sediments heavily laden with phosphorus as the substrate. Currently the vegetation is
approaching a monoculture of Phalaris arundinacea. Phalaris arundinacea can thrive under numerous
disturbance factors, including excess phosphorus, and can become a “runaway” species blanketing
entire wetlands (Kercher and Zedler, 2004).

Figure 82 shows another site with very high soil phosphorus loadings (Mosquito Creek Wildlife Area,
Trumbull County, NWCA-3142). Figure 83 displays present day conditions and Figure 84 shows the site
as it appeared 50-60 years ago, as displayed on a USGS topographic map. The assessment area is located
within an open emergent plant community. The wetland was impounded and a moderate size lake has
formed with the surrounding watershed a moderately prominent agricultural land use. A reconnaissance
of the edges of the impounded site had a varied vegetation — probably similar to what the site had as a
whole before it was impounded. The impounded site was dominated by spatterdock (Nuphar advena).
The whole site was covered by this species, with the rhizomes so solid, that we had difficulty getting our
PVC soil sampler through the rhizome layer to sample the soil. The site is similar to the site mentioned
above, as the impoundment has resulted in high phosphorus loadings from phosphorus-laden sediment
deposition at the bottom of the reservoir or lake. It has a different twist in that the phosphorus is
presumably having a strong fertilizer effect on the vegetation in the water vs a drained area. The result
is somewhat the same — dominance by a single species, Nuphar advena, which responds aggressively to
eutrophic conditions (Egertson, et. al., 2004), which is signaled in this site by the very high phosphorus
loadings (>50 mg/ kg).

Nitrogen

No correlation could be seen with nitrogen amounts. That is not surprising, as wetlands can dissipate
significant amounts of nitrogen through denitrification. However, nitrogen flowing into wetlands can still
have a fertilizer effect, that alone, or in combination with phosphorus, can encourage plant composition
to be dominated by aggressive species. Although excess nitrogen or unwanted fertilization is likely to
commonly co-occur with excess phosphorus, Figure 84 (Portage County; NWCA-3070) displays an
example of a site where it is likely that nitrogen is the main culprit in wetland degradation. The purple
dot represents the site location. Although fairly well buffered, the contour lines show drainage pathways
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to the site area. Whereas phosphorus, which is mostly transported in sediment in overland flow, would
largely be captured by the buffer area; nitrogen, which is in a form which moves readily with water,
could be coming through drainage pathways into the wetland areas from intensive agricultural areas
outside of forested buffer. This site had heavy stands of common reed (Phragmites australis). Research
has shown that this species responds well to added N and is a probable factor in it displacing native
vegetation (Rickey and Anderson, 2004).

Soil Structure

As most of the sites sampled for Ohio’s NWCA intensification study were natural wetlands, soil structure
issues were not an issue. But for those that had been heavily disturbed, soil structure problems played a
large role in the wetlands overall ecological condition. Two sites included in this study had severe soil
disturbance and are discussed below.

One site was along the Cuyahoga River, and while superficially it appears to be a typical forested site
(Figure 85 [Cuyhoga County; NWCA-3081], with purple dot marking the assessment area), the substrate
investigation revealed that the soil was mostly without structure or having massively loamy material
with very weak structure starting to form in the 2" horizon. Laboratory data shows it to have relatively
low carbon percentages - 1.94 percent in the surface horizon, then falling to 0.46 percent in the next
horizon. A historic photo showed an old gravel operation that had been there 50-60 years ago. One can
see mining operations in Figure 85 close by; this section of the Cuyahoga River has had many such
operations through the years. Apparently, fill had been brought in and trees had been begun to colonize
the site, but the overall condition of the wetland vegetation is still quite low (VIBI-FQ = 31). Our
experience with mitigation wetlands suggests that severe soil structure disturbance may require a
significant amount of time to recover. The site depicted in Figure 85 appears to be recovering, as it now
has a low clay content and extensive tree growth, although complete recovery, leading to a higher
quality plant community, may take several decades (or longer) to return to a natural soil structure.

The second site exhibiting substantial soil structure disturbances is shown in Figure 86 (Ashtabula
County; NWCA-3138). The lack of vegetation in and around the assessment area was readily apparent.
The plant community present seemed to be having a difficult time establishing. The site appeared to be
some sort of borrow area and there was no evidence that any fill material had been added following the
borrow-related disturbance activity, as had been the case for the Cuyahoga River site. The soil was
mostly without structure or it had massive clayey material with very weak structure starting to form in
the 2™ horizon. Lab data shows it to have relatively low carbon percentage (1.94 percent in the surface
horizon, then falling to 0.46 percent in the next horizon). The VIBI-FQ of 24 was very low. This site, with
virtually no soil structure, little vegetation to help develop structure, and relatively high clay content
faces a very long road to recovery if a higher ecological condition will ever be achieved. It would be our
recommendation that sites displaying this level of soil structural disturbance should be remediated to
address underlying soil structure issues prior to attempting to re-establish a robust wetland plant
community.

July 27, 2015 Page 23



Disturbed soils with poor soil structure can cause almost catastrophic lowering of the quality of
wetlands. Note that in the above-mentioned wetlands there was really no indicator in the NWCA to
capture the poor soil structure, as soil structure descriptions for the profile were not required. Bulk
density in these cases does not capture this information. The bulk density values in both the above two
cases were within the normal conditions. High bulk densities are caused largely by compaction activities.
Many soils, such as the two sites described above, have poor soil structure that is not necessarily caused
by compaction. Soil structure is an important component that should be considered for future
assessments, although capturing it takes a higher level of skill in soil descriptions.

We strongly suspect that, if there had been significant soil structural problems in the wetlands studied,
there likely would have been a corresponding increase in the amount of degradation observed. In our
experience, soil structural concerns are more prevalent for mitigation or proposed mitigation wetlands.
This will be discussed more in the soil health card section, later in the report.

Hydric Soil Indicators

Of 89 soil profiles examined for the 50 sites included in this study, 25, or 28 percent of them, did not
have indicators listed. Of those 25, 16 (18%) were determined to be hydric and 9 (10 percent) were
determined to be non-hydric. Most of the non-hydric profiles were “minority” soils in which extra profile
descriptions were taken in addition to the main pit description. This is in keeping with the hydric soil
section of the U.S. Army Corps of Engineers regional supplements. It states, “Many of the hydric soil
indicators were developed specifically for wetland delineation purposes. During the development of
these indicators, soils in the interior of wetlands were not always examined; therefore, there are
wetlands that lack any of the approved hydric soil indicators in the wettest interior portions.” (U. S. Army
Corps of Engineers, 2010). Most of the sites we surveyed were a long distance from the margin and in
the deeper areas of the wetland. In addition, the section on problematic hydric soils mentions two areas
that were part of this study where often hydric indicators may not be seen - Fluvial Sediments within
Floodplains and Seasonally Ponded Soils — both of which were represented in the study. Hydric Soil
Indicators for each site can be found in Appendix V.

Sedimentation
Buried Soil Profiles

There were a number of buried soil horizons seen in the soil profiles. These buried soils had a slightly
less than average VIBI-FQ score than did sites without buried soil horizons. Determining how much past
sedimentation has affected the trajectory of a wetland is difficult. There are numerous other factors that
could come into play, including groundwater influences, time the site has been stabilized, amount of
buffer, etc. Even in undisturbed watersheds, alluvial soils are formed by episodic flooding events which
produce stratified soils with irregular vertical distribution of soil constituents like C and P within soil
profiles. However, in undisturbed watersheds, deposition is relatively slow, the difference in
characteristics of the sediment is less prominent, and the degree of irregularity becomes even less
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evident as the stratified materials are mixed over time. Disturbance of soils within the watershed
accelerates and accentuates the episodic depositional process, and the irregular distribution of C, P, and
other analytes is pronounced.

It is obvious that historic accelerated sedimentation events, which resulted in buried soil horizons,
would have a detrimental effect on wetland quality. The length (duration) of these detrimental effects
depends on the factors mentioned above, or other factors not included in this study.

Percent Carbon Decrease

We looked at percent carbon decrease throughout the profiles from data received from the NRCS
laboratory. About two thirds of the profiles had irregular carbon decreases. About 58 percent of these
were associated with alluvial areas Often multiple increases in percent carbon were observed going
down a soil profile. The soil profile collected for site OH-3049 (see Appendix V) demonstrates this
pattern.

The data for each site profile was examined and for those having an irregular decrease (N =31), the
largest increase was used for correlating to vegetative data. Examining the data revealed that larger
irregular carbon decreases results in a trend toward lower VIBI-FQ scores (Figure 87). Additionally, for
the 12 Ohio NWCA intensification sites exhibiting greater than three percent irregular carbon decreases,
none scored above the proposed VIBI-FQ category 3 threshold of 60 (i.e. “excellent quality”). The subset
of sites having irregular carbon decreases was then divided into “low” (0% to <3 percent carbon
decrease) and “high” (>3 percent carbon decrease) groups for comparison with VIBI-FQ scores (Figure
88). These mean VIBI-FQ scores were significantly different, based the Tukey’s test, with plant
communities associated with larger percent carbon decreases scoring lower than those without
evidence of this disturbance.

Each site with positive differences of percent carbon in excess of three percent while going down the
soil profile was examined in GIS data. There seem to be two basic settings for such sites, both potentially
negative to wetland quality. First, there are sites in which organic soils are predominant, usually as deep
mucks, that are or have been used for agriculture or have had their water table lowered because of
surrounding development. The upper surface horizons are being oxidized and therefore losing carbon,
whereas the lower horizons are still staying saturated for long enough periods of time that their percent
carbon values are staying higher. An example of this is shown in Figure 89 (Portage County; NWCA-
3118). This site, marked by the purple dot, is an area of deep organic soils. To the north is a large
developed area. To the south is a large mining operation. The day of the survey showed the soil, even
down past 60 cm, as very dry, although there was no drought going on. The VIBI-FQ for the site was a 35
and this was obviously a degraded wetland.

The second setting for large increases in percent carbon, while going down the profile, was for sites
situated low in the landscape and which are organic building sites and also high depositional areas. In
these kinds of areas, one often finds buried soils with either relatively high organic mineral or organic

July 27, 2015 Page 25



soils. An example is shown in Figure 90 (Portage County; NWCA-3058). It was developing a layer of muck
on the surface that was 30 cm thick, but it also had both a buried organic horizon and a buried high
organic mineral horizon. Although it has a small stream running through the site, it was obviously in a
headwater setting. It had sloping soils going down to it that the ~60 year old topographic maps showed
had been in agriculture - probably an area of past heavy deposition. The site had a VIBI-FQ of 53, and is
possibly an area with deeper ground water present. The site is now more buffered, so this is an example
of site that had been heavily disturbed by sedimentation, but is now well on the way to recovery.

Elevated Phosphorous in Lower Horizons

In much the same way as we saw an irregular decrease in percent carbon in soil profiles, we also saw an
irregular decrease in Mehlich phosphorus in the profile. About 75 percent of the profiles had irregular
phosphorus decreases. Many of the soil profiles with irregular decreases had multiple episodes where
the phosphorus levels increased when going down the profile (e.g., site OH-3068, Appendix V).
Interestingly, there was little overlap with the profiles that saw large amounts of irregular percent
carbon decreases, as only two sites overlapped between the elevated phosphorus and the elevated
percent carbon in lower horizons. About 43 percent of these sites were associated with alluvial areas.
Examining the data revealed that in much the same way as percent carbon, larger irregular phosphorus
decreases trended toward a lower VIBI-FQ score and lower amount of high quality (i.e., category 3
wetlands), as shown in Figures 91 and 92. Although these trends are not statistically significant, the
pattern is consistent with our observations, and should be investigated further in future NWCA surveys.

As discussed with percent carbon, it can be surmised that these instances of large phosphorus decrease
are related to sedimentation events, in which topsoil, where phosphorus levels are usually highest, was
covered by sediment. This, in turn, can change the trajectory of wetland development toward a lower
quality level, affected not only by sediment deposition but also increased nutrients and possibly
changed hydrology.

The sites with the larger irregular phosphorus decreases were examined using current and historic GIS
data. These sites were almost always in strongly depositional environments (wetlands with sloping land
adjacent to the wetland), surrounded by land in intensive agriculture, such as row crops where high
phosphorus soils would be expected. These sites are very unstable (or have been until relatively
recently), and as such, are subjected to multiple erosion events that deposit large layers of sediment
into the wetland or cover the existing top soil horizon which is already high in phosphorus. These
sedimentary events result in a trajectory of wetland development that steers toward a lower quality
level, affected not only by incoming large sediment deposits but also increased nutrients and possibly
changed hydrology. Even if such situations are stabilized, it will probably take a considerable amount of
time for such wetlands to recover. In extreme situations of sedimentation, land surface elevations can
be raised, and hydrology may be permanently altered. Of the seven sites with the largest P increases
within the profile, two had VIBI-FQs in the single digits, two were in the 30s, and two were in the 40s.
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The one exception, which had a VIBI-FQ in the mid-50s, straddled both the heavy depositional
environment in an impounded area and an area that was outside the impounded area.

The above analysis suggests that pronounced irregular decreases in contents of carbon or phosphorus
can be used to indicate present or past unstable depositional environments which have potentially
affected a wetland’s ecological condition.

GIS Analysis of Soil Disturbances — Present and Historical

In collecting field data for the NWCA, we are essentially observing a synthesis of the past. Plant life,
whether vascular plant or bryophyte communities, reflect the conditions under which they grow, which
includes what we see in the present as well as what has occurred in the past. The state of wetland
quality for any particular site is at least partly, if not largely, a function of how the environment and the
area in which it occurs and the surrounding area have changed through time. In short, to better
understand and be able to predict wetland quality for a site, we need to be able to estimate not only
stressors as they occur in the present but also in the past.

An initial attempt was made to look at stressors — in particular nutrient and sediment flows, and
hydrology both in present and in the past. Each site was examined in a GIS environment looking at
recent high resolution photography and historic USGS 7.5 minute topographic maps that were late
1950s to early-mid 1960s vintage. An estimate of the level of disturbance (e.g., potential nutrient and
sediment flows) was made for all 50 sites, both for the present and the past. A scale of 1-3 was used
with 3 representing minimum impacts, 1 represented high impacts, and 2 represented moderate
impacts. The same estimation was conducted for hydrology-related impacts. Criteria used to make the
ratings are included in Table 11. A table of the ratings along with notes to explain the ratings as needed
is shown in Table 12.

The total soil/habitat disturbance score was then compared with VIBI-FQ scores for the Ohio NWCA
intensification sites (Figure 93). There was an extremely strong statistical correlation between this
desktop estimate of disturbance and the very detailed, level 3 analysis of the plant community (df = 49,
F=111.20, p < 0.001, R-squared = 69.8 percent). This is a very noteworthy result, as this procedure
opens the door for additional level one assessment metric that could be used to estimate wetland
condition. Previous level 1 investigations focused on automated GIS scoring procedures, such as LDI,
which are limited in that they are strongly influenced by current land use, and miss out on the capture of
critical historic land use disturbances. Additionally, although somewhat subjective, there is benefit to
having a pair of trained human eyes which can synthesize the landscape surrounding a wetland more
effectively when attempting to quantify historic and present c disturbances in a manner that may not be
possible using automated approaches. Incorporating human decision parameters into a Level 1 wetland
assessment will require additional research to develop specific, objective criteria for scoring these
metrics consistently and without bias.

Enhanced Level 1 Tool for Predicting Wetland Quality
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Ohio’s study has underlined the main reasons for much of the wetland degradation that occurs:
nutrients, sediments, development, and changes in hydrology. An enhanced Level 1 predictive tool for
wetland quality could potentially capture information on these critical factors, using remotely sensed
information. Based on what we have explored regarding level one assessments in previous studies (Gara
and Micacchion, 2010; Gara, et. al., 2013), as well as the information provided in this report, there
appears to be a high potential for developing an enhanced, significantly more accurate level 1 tool.
Combining more automated approaches (e.g., LDI) with desktop evaluations conducted using codified,
objective criteria, to estimate varying levels of habitat, substrate, and hydrologic disturbances would
greatly expand our ability to assess wetland condition. One possibility for starting to develop such
criteria is to adapt sections of ORAM for estimation using GIS. Below are some parts of the ORAM
assessment that could possibly be adapted for us in a predictive GIS tool (Ohio EPA 2001).

Wetland Area (size)
Upland buffers and surrounding land use

Hydrology connectivity

Modifications to natural hydrologic regime
Other areas that are more germane to a GIS environment could be added.

e Conduits for nutrients and sediment from intensive agricultural or developed areas
e Degree of agriculture or development in area around wetland

e Narrowest area in buffer around wetland

e Habitat disturbance scale

As mentioned above, all of the above and other parameters or metrics could be examined using both
recent photography and historic photography and/or USGS 7.5 minute topographic maps. As additional
information from other time periods become accessible, these could also be used. Metrics could be
summed and a calibrated using Level 2 and Level 3 assessment data to verify that Level 1 scores
correlated with these more robust field investigations to predict wetland quality. This approach could be
a cost effective method planning tool to identify wetlands likely to be high quality resources, warranting
additional field research. Ohio EPA will continue to investigate the possibilities of this Level 1 approach
in future studies.

Framework for Wetland Soil Quality Score Card for Ohio

In addition to work with the NWCA, Ohio EPA’s wetland ecology group has been working extensively
with wetland mitigation issues. It has explored a number of the soil related issues that affect the
establishment of successful mitigation wetlands. Soil concerns such as soil structure are of greater
concern for mitigation wetlands than natural wetlands with intact soil profiles. This experience, along
with the Ohio NWCA intensification survey, has sparked the idea for a wetland soil quality card for Ohio.
Soil related issues such as excess soil nutrients, soil hydrology, soil structure and compaction concerns,
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and other issues have shown the importance of an understanding of soil principals in predicting the
trajectory of wetland development.

Soil health issues for agronomic purposes have been pursued strongly in both land grant and agency
settings. In Ohio, the Ohio State University Extension Service and The Natural Resource Conservation
Service (NRCS) have been pursuing this topic. A fact sheet put out by the NRCS states that “Soil health,
also referred to as soil quality, is defined as the continued capacity of soil to function as a vital living
ecosystem that sustains plants, animals, and humans.” (NRCS, 2015). This statement is as applicable to
wetlands and other ecological systems as it is to agronomic situations. Soil health cards have been
developed for different states, including Ohio (The Ohio State University Extension Service, 2015).

Ohio’s score card “evaluates a soil’s health or quality as a function of soil, water, plant, and other
biological properties. It provides a qualitative assessment of soil health, and evaluation ratings that do
not represent an absolute measure or value. The purpose is not to measure one soil type against
another, but rather to use indicators that assess each soil’s ability to function within its capabilities and
site limitations,” (The Ohio State University Extension Service, 2015).

The card evaluates with a simple qualitative scale, among other things, soil compaction and structure,
soil life, soil water, and soil fertility. In our opinion such a card could be adapted to look at wetland soil
and soil hydrology issues. The card could be adapted to look at both natural wetlands and mitigation or
potential mitigation sites with a goal to assist in making decisions regarding protecting existing wetland
and successfully restoring wetlands.

With that goal in mind, Ohio EPA intends to explore and build upon previous work involving wetland
mitigation, as well as the Ohio NWCA intensification study, by partnering with others to develop a
relatively simple soil evaluation tool for Ohio wetlands. Such a tool could possibly look similar to the
Ohio soil health score card as it stands now, but from the perspective of wetland ecosystems rather than
agronomic systems.

Conclusions and Recommendations for Future Wetland Surveys

The Ohio intensification of the NWCA has proven to be a valuable first step towards characterizing the
state’s remaining wetland resources. Previous estimates have suggested that Ohio has lost
approximately 90 percent of its original wetland habitat since European colonization. For this project,
current high resolution GIS data available for the state (NRCS SSURGO soils and NWI wetlands) was used
to verify this previous estimate. The updated analysis supports these previous measurements, as the
geo-spatial analysis of these data layers places the wetland loss amount at 90.5 percent for Ohio. This
confirms Ohio’s status as one of the top two states with regards to having the largest proportion of loss
of this valuable resource, making it important to develop a baseline ecological condition of the
remaining wetlands.
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A total of 50 randomly-selected wetlands were studied in detail using NWCA protocols and Ohio’s level 2
(ORAM) and level 3 (VIBI, VIBI-FQ) assessment protocols. The results of these assessments suggest that
Ohio wetland resources are in overall good ecological condition. It should be noted that the sample
design for this project is area-weighted, and a majority of the remaining wetland area is contained
within a relatively small percent of the total mapped NWI wetlands — only seven percent of the NWI
forested, scrub-shrub, and emergent wetlands are larger than 10 acres in size, but combined, these
represent 60 percent of the remaining wetland area in Ohio. Wetlands 50 acres or larger in size make up
less than one percent of total wetland number, but constitute 24 percent of extant wetland area. A large
proportion of these larger wetlands are relegated to a four-county area in northeast Ohio (Ashtabula,
Trumbull, Geauga, and Portage counties). Because of geographic distribution of wetland area, a large
proportion of the sites included in Ohio’s intensification study were located in the northeastern part of
the state.

The information gained from the Ohio NWCA intensification has been invaluable to our understanding
of this critical resource. We recommend repeating this statewide wetland assessment in Ohio every 10
years. Due to the tremendous amount of work associated with each wetland survey, approximately 10
wetlands should be targeted per year for a 5-year period, followed by a 5-year pause in data collection.
A proposed scheduled for future surveys would be as follows.

Baseline: Data Collection (2011-2014) with summary report completed in 2015
Survey 2: Data Collection (2020-2024) with summary report completed in 2025
Survey 3: Data Collection (2030-2034) with summary report completed in 2035, etc.

Due to current staffing limitations, it is unlikely that a more aggressive schedule than what is listed
above would be possible for follow-up surveys. At a minimum, however, this proposed schedule is
reasonable, and would provide extremely valuable information regarding the status of Ohio’s wetland
resources into the foreseeable future.

Additionally, several “lessons learned” from the associated field work will allow us to streamline the
field protocols substantially when conducting future surveys. The following recommendations apply to
subsequent Ohio and national wetland assessments.

1) Soils — NWCA protocols required a total of four soils pits to be dug within each wetland to
determine the “representative” location for soil characterization and collections for laboratory
analysis. The NWCA soils information collected was extremely important for characterizing
wetland ecological condition, but we found this level of effort to be unnecessary. The Ohio EPA
soils scientist participating in the surveys modified this approach for the 39 intensification sites
by using a soil probe analysis along each cardinal transect line to determine this representative
location. Once this location was identified, a single pit was dug to collect soils data as required
for the NWCA. In many wetlands, eliminating the requirement to dig three of four soil pits saved
a considerable amount of time and energy, with no loss of data quality. Future surveys should
definitely retain the soils analysis component of the study, but the field protocols should be
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modified as described above. Detailed identification and sampling of soil horizons is necessary
to characterize the vertical distribution of key analytical components within soil profiles. The
extent of horizon differentiation and sampling in the OH intensification assessment was
probably greater than in the nationwide NWCA and should be continued future assessments.

2) Buffer — Many of the wetlands surveyed over the course of this project presented a number of
challenges when conducting the NWCA buffer analysis. These included: 1) denial of permission
from landowners to access property encompassing some of the buffer plots, 2) difficulty to
safely traverse one or more buffer lines due to deep water, extremely dense vegetation, or
steep slopes, and 3) ambiguity in the buffer data sheets requiring too much interpretation in the
field for buffer team members. In a large proportion of the wetlands studied, the buffer analysis
required two to three participants and several hours to successfully navigate the four 100 meter
lines emanating from the AA in order to record the data as prescribed. Due to these difficulties,
our field crew did not feel the quality of information collected during this buffer work justified
the tremendous energy required to complete the task. The Ohio intensification study
incorporated a GIS LDI analysis to capture critical buffer data using high resolution land use data
to characterize buffer integrity. This analysis proved to be a suitable replacement to the
laborious field buffer survey included in the 2011 NWCA. This approach would also provide a
more consistent analysis, as the NLCD land use layers are available for the entire United States
for a given timeframe. Modifying the protocols to use GIS instead of valuable field resources
would allow a greater emphasis on the assessments that provide much greater “bang for the
buck” and must be conducted during the site visit (e.g., vegetation and soils). A similar LDI
analysis for all NWCA sites nationwide verified the utility of this GIS approach as a viable
alternative to field buffer data collection for future wetland surveys.

3) Vegetation assessment protocols — The assessment of the plant community proved to be one of
the most valuable aspects to the Ohio NWCA intensification study. However, there are a few
ways that the NWCA protocols could be modified slightly to streamline the vegetation work for
future surveys. Setting up five individual 10 meter x 10 meter vegetation plots arranged along
the north/south and east/west axis lines proved to be more time consuming than necessary. We
would recommend placing a 20 meter x 50 meter “Whittaker” plot, composed of ten individual
10 meter x 10 meter modules, within the 40-meter radius AA. Detailed data could be collected
from four of these modules, which is the field protocol employed by Ohio EPA when a typical
VIBI assessment is conducted. Modifying the plot set-up in this manner would reduce field time
and not detract from the vegetation assessment quality. A second way to improve the
vegetation analysis would be to eliminate the forms for recording vegetation types and ground
surface attributes. Much of the information required on these forms was redundant, difficult to
estimate properly (e.g., litter depth, arboreal lichen cover, etc.), and increased the field time
necessary for the veg team to complete their data collection. Future surveys should focus on
species presence, DBH measurements, and cover estimates, as this information is readily
translated to metrics that clearly correspond to ecological condition. Some of the information
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collected on the additional two forms appeared to be superfluous and could therefore be
eliminated without losing any vital information.

We would also like to reiterate our strong belief that the two metric VIBI-FQ should be included
either in addition to, or as a replacement for the VMMI. Results we have generated for the
entire NWCA dataset (967 wetlands) and included with this grant report clearly show the utility
of this approach. Additionally, limitations with using the VMMI as an assessment in Ohio
wetlands, are completely avoided with the VIBI-FQ. These include:

e Native Monocot Relative Cover metric scores will be relatively lower for woody
wetlands, even if they are in reference condition.

e The tolerant species metric using a sum of species instead of a proportion of species is
problematic for highly degraded wetlands, which may have an extremely small number
of total species, and could, therefore, score well for this metric. Switching to a
proportional metric would also minimize the problem of all vegetation plots within a
given wetland AA not always consisting of the same plant community type, which
sometimes occurred in Ohio. Finally, Ohio C of C values considered to be tolerant are
two or less (not four or less as used for the NWCA analysis). Having this tolerance range
too high negatively affected this metric for wetlands that have a very large number of
total species. Even on the most pristine wetland sites, this produced extremely low
scores for this metric.

e Current VMMI scoring ranges appear to be too coarse to be of use when evaluating
Ohio wetlands. Results from Ohio assessments (ORAM, VIBI, and VIBI-FQ) all produced
very similar results with regards to the distribution of poor, fair, good, and excellent
wetlands. The VMMI, however, did not match at all with these results, as most wetlands
scored as poor or fair when the proposed NWCA scoring ranges were used.

Although a statistical correlation exists when comparing the VIBI-FQ scores with VMMI results
for the very large NWCA dataset, at the individual site level, the VMMI does not conform well
with observations related to ecological condition. In Ohio, some of the sites scoring the best for
VMMI clearly were highly degraded. These sites generally scored low using VIBI-FQ
methodology. We are hesitant to incorporate the VMMI into our 401 regulatory program unless
it is demonstrated to consistently identify the “best of the best” and the “worst of the worst.”
The VIBI-FQ was developed specifically to do so — sites with low diversity and dominated with
highly tolerant and/or invasive species will never score well, whereas those wetlands having
high diversity and being mostly composed of more sensitive species will always score very high
on the scale. This makes the VIBI-FQ a more appropriate tool for evaluating Ohio wetland
condition. As stated previously in this document, the VMMI was developed to assess large
geographic areas in a statistically valid way. It has been demonstrated to function as desired,
based on the preliminary results of the NWCA (U.S. EPA, 2015A; 2015B). The limitations
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discussed above are only valid when considering the VMMI as a site specific wetland analysis
tool.

4) Water chemistry — Due to the limitations of collecting water samples at a single location on a
single day, Ohio EPA recommends considering the elimination of this aspect of future NWCA
surveys. Interpreting these “snapshot in time” data is very difficult and unlikely to yield much
relevant information, unless protocols are modified to address temporal inconsistencies in
water quality. If the NWCA continues to be a single day event, water sample collection should
be excluded from the protocols.

5) Plot Set-up Flexibility — NWCA protocols established the AA center for each wetland, which if
necessary, could be shifted up to 60 meters to ensure that the entire AA was within a mapped
wetland and did not cross HGM boundaries. We would recommend also allowing for minor
shifts to prevent having the vegetation plots cross obviously different plant community
boundaries. Several metrics in the traditional Ohio EPA VIBI analysis can be artificially inflated
when the sample plots cover more than one plant community type. In a few instances, this
appeared to be the case for wetlands in the Ohio NWCA intensification study. This should not
affect VIBI-FQ scoring, but vegetation metrics that are based on species counts within the
sample area clearly could be affected. If possible, NWCA data should be investigated to
determine if this scenario occurred often enough to affect ecological condition scores on some
of the included wetland sites.

The analysis of bryophytes conducted as part of this project revealed a very close relationship between
the overall condition of the vascular plant community, as assessed via the VIBI-FQ, and the diversity of
mosses and liverworts present within these wetlands. Four metrics were evaluated: number of
bryophyte species, number of bryophyte genera, Moss QAI, and Bryophyte QAI. Each of these had a high
degree of statistical correlation to the VIBI-FQ scores. The relationship was strengthened further when
outlier sites, which have been subjected to recent catastrophic habitat disturbances that precluded the
development of a bryophyte community, were removed from the analysis. Due to the sensitive life cycle
requirements of mosses, liverworts and hornworts, recovery from these high levels of habitat
disturbance is likely to require substantially more time for recovery to occur, as opposed to vascular
plants. This disconnect in recovery time could be an extremely valuable tool for determining historic
levels of wetland disturbances. Based on these very promising results, Ohio EPA intends to continue
exploring the utility of bryophytes as indicators of wetland ecological condition in Ohio.

The soils analysis included in this study suggests that important information about wetland condition
can be obtained with a relative handful of soil parameters, along with the structural analysis obtained
via the soil pit. Excessive sedimentation and nutrient inputs are closely correlated with plant community
condition. Understanding both present and past disturbances and how these have affected the soil
structure is critical to understanding long term trends in wetland condition, both past and future. The
Ohio EPA intends to continue exploring the use of GIS as a tool for measuring past disturbances and to
continue building a Level 1 assessment that will improve our understanding how these various
disturbances affect wetland health. Additionally, we intend to develop a soil health card to help identify
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sites whose soils may be damaged and need remediation prior to initiating wetland restoration
activities, such as those associated with mitigation projects.

The 2011-2014 intensification project provided a unique opportunity to monitor a random sample of
wetlands in Ohio. We recommend replicating this wetland survey on a regular basis (every 10 years) to
track temporal trends in both wetland quality and quantity. The Ohio EPA will be exploring new
techniques for wetland mapping that will improve our ability to define wetland extent and quantify
areas. Future surveys should target some of the larger remaining wetlands as defined by this improved
mapping. These studies should also focus on the data collection elements that provided the most
valuable information as part of this intensification of the NWCA: ORAM, VIBI, VIBI-FQ, bryophytes, and
soils analyses. Superfluous elements, such as water chemistry testing, excessive habitat measurements,
and field buffer data, should be dramatically altered or eliminated altogether to make each wetland
assessment more manageable with little or no loss of critical information. Whenever possible, future
Ohio statewide surveys should continue to be done in conjunction with the already-established NWCA
monitoring projects for maximum efficiency of effort.
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Figure 1. Approximate extent of pre-settlement wetlands in Ohio, based on SSURGO hydric soil mapping.
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Figure 2. Extant wetland area in Ohio, based on National Wetland Inventory (NWI) mapping of emergent, scrub-shrub
and forested wetlands.
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Figure 3. 50 acre and larger wetland areas in Ohio, based on National Wetland Inventory (NWI) mapping of emergent,
scrub-shrub and forested wetlands.
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Figure 4. 500 acre and larger wetland areas in Ohio, based on National Wetland Inventory (NWI) mapping of emergent,
scrub-shrub and forested wetlands.
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Figure 5. All NWCA and intensification sites included in the study.
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Scatterplot of VIBI vs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VIBI versus ORAM
The regression equation is
VIBI = 3.40 + 0.980 ORAM
Predictor Coef SE Coef T p
Constant 3.404 8.790 0.39 0.700
ORAM 0.9803 0.1702 5.76 0.000
S = 18.3266 R-Sg = 40.9% R-Sg(adj) = 39.6%
Analysis of Variance
Source DF SS MS F P
Regression 1 11141 11141 33.17 0.000
Residual Error 48 16121 336
Total 49 27263

Figure 6. Scatterplot, Fitted line regression plot and Minitab output of VIBl and ORAM assessment results for 50 Ohio
intensification study wetlands (df = 49, F = 33.17, p < 0.001, R-squared = 40.9 percent).
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Scatterplot of VIBI-FQ vs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VIBI_FQ versus ORAM
The regression equation is
VIBI FQ = - 8.74 + 1.01 ORAM
Predictor Coef SE Coef T P
Constant -8.737 5.993 -1.46 0.151
ORAM 1.0119 0.1160 8.72 0.000
S = 12.4937 R-Sg = 61.3% R-Sg(adj) = 60.5%
Analysis of Variance
Source DF SS MS F P
Regression 1 11872 11872 76.05 0.000
Residual Error 48 7492 156
Total 49 19364

Figure 7. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and ORAM assessment results for 50 Ohio
intensification study wetlands (df = 49, F = 76.05, p < 0.001, R-squared = 61.3 percent).
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Scatterplot of VIBI-FQ vs VIBI: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VIBI_FQ versus VIBI
The regression equation is
VIBI FQ = 5.83 + 0.683 VIBI
Predictor Coef SE Coef T P
Constant 5.835 4.048 1.44 0.156
VIBI 0.68299 0.07127 9.58 0.000
S = 11.7673 R-Sg = 65.7% R-Sg(adj) = 65.0%
Analysis of Variance
Source DF SS MS F P
Regression 1 12717 12717 91.84 0.000
Residual Error 48 6647 138
Total 49 19364

Figure 8. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and VIBI assessment results for 50 Ohio
intensification study wetlands (df = 49, F = 91.84, p < 0.001, R-squared = 65.7 percent).
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Scatterplot of VMMI vs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VMMI versus ORAM
The regression equation is
VMMI = 17.5 + 0.440 ORAM
Predictor Coef SE Coef T P
Constant 17.473 6.001 2.91 0.005
ORAM 0.4397 0.1162 3.78 0.000
S = 12.5109 R-Sqg = 23.0% R-Sg(adj) = 21.4%
Analysis of Variance
Source DF SS MS F P
Regression 1 2241.2 2241.2 14.32 0.000
Residual Error 48 7513.0 156.5
Total 49 9754.2

Figure 9. Scatterplot, Fitted line regression plot and Minitab output of VMMI and ORAM assessment results for 50 Ohio
intensification study wetlands (df = 49, F = 14.32, p < 0.001, R-squared = 23.0 percent).
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Scatterplot of VMMI vs VIBI: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VMMI versus VIBI
The regression equation is
VMMI = 30.7 + 0.164 VIBI
Predictor Coef SE Coef T P
Constant 30.676 4.716 6.50 0.000
VIBI 0.16404 0.08303 1.98 0.054
S = 13.7087 R-Sqg = 7.5% R-Sg(adj) = 5.6%
Analysis of Variance
Source DF SS MS F P
Regression 1 733.6 733.6 3.90 0.054
Residual Error 48 9020.6 187.9
Total 49 9754.2

Figure 10. Scatterplot, Fitted line regression plot and Minitab output of VMMI and VIBI assessment results for 50 Ohio
intensification study wetlands (df = 49, F = 3.90, p = 0.054, R-squared = 7.5 percent).
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Scatterplot of VMMI vs VIBI-FQ: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VMMI versus VIBI-FQ
The regression equation is
VMMI = 23.5 + 0.380 VIBI FQ
Predictor Coef SE Coef T P
Constant 23.501 3.949 5.95 0.000
VIBI-FQ 0.38033 0.08649 4.40 0.000
S = 12.0357 R-Sqg = 28.7% R-Sg(adj) = 27.2%
Analysis of Variance
Source DF SS MS F P
Regression 1 2801.0 2801.0 19.34 0.000
Residual Error 48 6953.2 144.9
Total 49 9754.2

Figure 11. Scatterplot, Fitted line regression plot and Minitab output of VMMI and VIBI-FQ assessment results for 50 Ohio
intensification study wetlands (df = 49, F = 19.34, p < 0.001, R-squared = 28.7 percent).
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Scatterplot of US VIBI_FQ vs. VMMI Scores for NWCA Wetlands (N = 967)
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Regression Analysis: US_VIBI_FQ versus VMMI

The regression equation is
US VIBI FQ = 3.16 + 0.827 VMMI

Predictor Coef SE Coef T P
Constant 3.159 1.4061 2.16 0.031
VMMI 0.82692 0.02530 32.68 0.000
S = 14.4390 R-Sq = 52.5% R-Sg(adj) = 52.5%

Analysis of Variance

Source DF SS MS F P
Regression 1 222721 222721 1068.29 0.000
Residual Error 965 201187 208

Total 966 423908

Figure 12. Scatterplot, Fitted line regression plot and Minitab output of US VIBI-FQ and VMMI assessment results for 967 NWCA
wetlands (df = 966, F = 1068.29, p < 0.001, R-squared = 52.5 percent).
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Boxplot of US VIBI-FQ vs. VMMI Condition
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One-way ANOVA: US VIBI-FQ versus VEGCOND
Source DF SS MS F P
VEGCOND 2 98622 49311 146.14 0.000
Error 964 325286 337
Total 966 423908
S = 18.37 R-Sq = 23.26% R-Sq(adj) = 23.11%
Level N Mean StDev
1-Poor 349 35.68 19.73
2-Fair 198 49.78 18.21
3-Good 420 58.38 17.23

Individual 95% CIs For Mean Based on
Pooled StDev

Level = tomm—————= Fom————— to—————

1-Poor (==*--)

2-Fair (—==*---)

3-Good (=*--)
- Fom Fom Fm
35.0 42.0 49.0 56.0

Pooled StDhev = 18.37

Grouping Information Using Tukey Method

VEGCOND N Mean Grouping
3-Good 420 58.38 A

2-Fair 198 49.78 B
1-Poor 349 35.68 C

Means that do not share a letter are significantly different.

Figure 13. Box and whiskers plot and Minitab output of VIBI-FQ scores for 967 NWCA wetlands, broken down by VMMI vegetation
condition categories.
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Boxplot of VIBI vs. ORAM Category
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(N = 15) (N = 41) (N = 55) (N = 152)
ORAM Category

One-way ANOVA: VIBI versus GROUP2

Source DF SS MS F P
GROUP2 4 87364 21841 70.22 0.000
Error 308 95802 311

Total 312 183166

S =17.64 R-Sg = 47.70% R-Sg(adj) = 47.02%
Level N Mean StDev
Category 1 15 17.93 11.60
Category 2A 41 30.66 15.51
Category 2B 55 51.15 18.13
Category 3 152 71.68 16.13
NWCA 50 51.78 23.59

Individual 95% CIs For Mean Based on
Pooled StDev

Level  —-=-—- tomm - Fomm - Fomm - +-==
Category 1 (====*-—-)
Category 2A (=*--)
Category 2B (-=*-)
Category 3 (=*)
NWCA (——*-
- Fommm - Fommm - Fommm - +-==
20 40 60 80

Pooled StDev = 17.64

Grouping Information Using Tukey Method

GROUP2 N Mean Grouping
Category 3 152 71.68 A

NWCA 50 51.78 B
Category 2B 55 51.15 B
Category 2A 41 30.66 C
Category 1 15 17.93 C

Means that do not share a letter are significantly different.

Figure 14. Box and whiskers plot and Minitab output of VIBI scores for 50 Ohio intensification study wetlands compared
with VIBI scores for Ohio EPA natural reference wetland dataset, broken down by ORAM categories.

July 27, 2015 Page 51



Boxplot of VIBI-FQ vs. ORAM Category
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ORAM Category
One-way ANOVA: VIBI-FQ versus GROUP2
Source DF SS MS F P
GROUP2 4 86948 21737 64.81 0.000
Error 308 103303 335
Total 312 190251
S = 18.31 R-Sg = 45.70% R-Sg(adj) = 45.00%
Level N Mean StDev
Category 1 15 16.03 10.87
Category 2A 41 26.26 12.64
Category 2B 55 45.37 18.75
Category 3 152 66.59 19.41
NWCA 50 41.20 19.88
Individual 95% CIs For Mean Based on
Pooled StDev
Level  ====== to——————— to——————— o +-—-
Category 1 (===—= Fomm )
Category 2A (—=*---)
Category 2B (—=*--)
Category 3 (=*)
NWCA (-=*--)
————— fom fomm fom +-—=
16 32 48 64

Pooled StDev = 18.31

Grouping Information Using Tukey Method
GROUP2 N Mean Grouping
Category 3 152 66.59 A
Category 2B 55 45.37 B

NWCA 50 41.20 B
Category 2A 41 26.26 C
Category 1 15 16.03 C

Means that do not share a letter are significantly different.

Figure 15. Box and whiskers plot and Minitab output of VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with VIBI-FQ scores for Ohio EPA natural reference wetland dataset, broken down by ORAM categories.
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Boxplot of ORAM vs. ORAM Category
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ORAM Category

One-way ANOVA: ORAM versus GROUP2

Source DF SS MS F P
GROUP2 4 72233.3 18058.3 258.68 0.000
Error 308 21501.2 69.8

Total 312 93734.5

S = 8.355 R-Sq = 77.06% R-Sg(adj) = 76.76%
Level N Mean StDev
Category 1 15 23.567 4.161
Category 2A 41 37.037 3.898
Category 2B 55 52.891 4.316
Category 3 152 72.345 7.302
NWCA 50 49.350 15.382

Individual 95% CIs For Mean Based on
Pooled StDev

Level  —-=———- tomm - Fomm - Fommm +--
Category 1 (—=*--)
Category 2A (=*)
Category 2B (*=)
Category 3 (*)
NWCA (-*)

- Fommm - Fommm - fommm - +-=

30 45 60 75

Pooled StDev = 8.355

Grouping Information Using Tukey Method

GROUP2 N Mean Grouping
Category 3 152 72.345 A
Category 2B 55 52.891 B

NWCA 50 49.350 B
Category 2A 41 37.037 C
Category 1 15 23.567 D

Means that do not share a letter are significantly different.

Figure 16. Box and whiskers plot and Minitab output of ORAM scores for 50 Ohio intensification study wetlands
compared with ORAM scores for Ohio EPA natural reference wetland dataset, broken down by ORAM categories.
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One-way ANOVA:
ORAM versus B1_LDI_GRP

One-way ANOVA:
VIBI versus B1_LDI_GRP

One-way ANOVA:
VIBI-FQ versus B1_LDI_GRP

Boxplot of Ohio Assessments vs. 2011 LDI Scores for Buffer Zone 1
(0 to 100 Meters from AA Boundary)
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ORAM VIBL VIBI-FQ
Buffer Zone 1 LDI Comparisons
Source DF SS MS F P
B1_LDI_GRP 1 1097 1097 5.02 0.030
Error 48 10497 219
Total 49 11594
S = 14.79 R-Sq = 9.46% R-Sqg(adj) = 7.58%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 33 52.71 15.64 (======—= Fmmm e )
2 - High 17 42.82 12.93 ( * )
Pooled StDev = 14.79 36.0 42.0 48.0 54.0
Grouping Information Using Tukey Method
B1_LDI_GRP N Mean Grouping
1 - Low 33 52.71 A
2 - High 17 42.82 B Means that do not share a letter are significantly different
Source DF SS MS F P
B1_LDI_GRP 1 546 546 0.98 0.327
Error 48 26717 557
Total 49 27263
S = 23.59 R-Sgq = 2.00% R-Sqg(adj) = 0.00%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 33 54.15 23.61 ( * )
2 - High 17 47.18 23.56 ( * )
Pooled StDev = 23.59 42.0 49.0 56.0 63.0
Grouping Information Using Tukey Method
B1_LDI_GRP N Mean Grouping
1 - Low 33 54.15 A
2 - High 17 47.18 A Means that do not share a letter are significantly different
Source DF SS MSs F P
Bl_LDI_GRP 1 953 953 2.48 0.122
Error 48 18411 384
Total 49 19364
S = 19.58 R-Sq = 4.92% R-Sqg(adj) = 2.94%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 33 44.33 20.23 (======== Fmmm e )
2 - High 17 35.12 18.23 ( * )
Pooled StDev = 19.58 28.0 35.0 42.0 49.0
Grouping Information Using Tukey Method
B1_LDI_GRP N Mean Grouping
1 - Low 33 44.33 A
2 - High 17 35.12 A Means that do not share a letter are significantly different

Figure 17. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with 2011 LDI scores for buffer 1 zone (0 to 100 meters) surrounding each assessment area.
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Boxplot of Ohio Assessments vs. 2011 LDI Scores for Buffer Zone 2

(100 to 350 Meters from AA Boundary)

One-way ANOVA:
ORAM versus B2_LDI_GRP

One-way ANOVA:
VIBI versus B2_LDI_GRP

One-way ANOVA:
VIBI-FQ versus B2_LDI_GRP

Level
1 - Low
2 - High

Pooled StDev

N
23
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Mean
53.52
50.30

23.78

Individual 95%
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Low LDI (<2) High LDI (>2) Low LDI (<2) High LDI (>2) Low LDI (<2) High LDI (>2)
(N =23) (N =27) (N =23) (N =27) (N =23) (N =27)
ORAM VIBI VIBI-FQ
Buffer Zone 2 LDI Comparisons
Source DF SS MS F P
B2_LDI_GRP 1 765 765 3.39 0.072
Error 48 10830 226
Total 49 11594
S = 15.02 R-Sq = 6.59% R-Sq(adj) = 4.65%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 23 53.59 15.59 ( *
2 - High 27 45.74 14.53 ( *
Pooled StDhev = 15.02 40.0 45.0 50.0 55.0
Grouping Information Using Tukey Method
B2_LDI_GRP N Mean Grouping
1 - Low 23 53.59 A
2 - High 27 45.74 A Means that do not share a letter are significantly different
Source DF Ss MS F P
B2 _LDI_GRP 1 129 129 0.23 0.635
Error 48 27133 565
Total 49 27263
S = 23.78 R-Sq = 0.47% R-Sq(adj) = 0.00%

B2 LDI GRP N Mean Grouping

1 - Low 23 53.52 A

2 - High 27 50.30 A Means that do not share a letter are significantly different
Source DF SS MS F P

B2_LDI_GRP 1 265 265 0.67 0.418

Error 48 19099 398

Total 49 19364

S =19.95 R-Sq = 1.37% R-Sg(adj) = 0.00%

Level
1 - Low
2 - High

Pooled StDev

N
23
27

Mean
43.70
39.07

19.95

Individual 95%

CIs For Mean Based on Pooled StDev

StDev
19.58
20.25 (

( * )

36.0

Grouping Information Using Tukey Method

B2_LDI_GRP
1 - Low
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N
23
27

Mean
43.70
39.07

Grouping
A
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Means that do not share a letter are significantly different

Figure 18. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands

compared with 2011 LDI scores for buffer 2 zone (100 to 350 meters) surrounding each assessment area.
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Boxplot of Ohio Assessments vs. 2011 LDI Scores for Buffer Zone 3
(350 to 1000 Meters from AA Boundary)
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Low LDI (<2.5) High LDI (>2.5) Low LDI (<2.5) High LDI (>2.5) Low LDI (<2.5) High LDI (>2.5)
(N =21) (N =29) (N =21) (N =29) (N=21) (N =29)
ORAM VIBL VIBI-FQ
Buffer Zone 3 LDI Comparisons
Source DF SS MS F P
B3_LDI_GRP 1 1951 1951 9.71 0.003
Error 48 9643 201
Total 49 11594
S = 14.17 R-Sq = 16.83% R-Sq(adj) = 15.09%
One-way ANOVA:
ORAM versus B3_LDI_GRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 21 56.69 13.41 (=== Hmmmm )
2 - High 29 44.03 14.70 (=====—= Fommm )
Pooled StDhev = 14.17 42.0 49.0 56.0 63.0
Grouping Information Using Tukey Method
B3_LDI_GRP N Mean Grouping
1 - Low 21 56.69 A
2 - High 29 44.03 B Means that do not share a letter are significantly different
Source DF Ss MS F P
B3_LDI_GRP 1 1023 1023 1.87 0.178
Error 48 26240 547
Total 49 27263
S = 23.38 R-Sq = 3.75% R-Sq(adj) = 1.75%
One-way ANOVA:
VIBI versus B3_LDI_GRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 21 57.10 22.16 ( * )
2 - High 29 47.93 24.21 ( * )
Pooled StDev = 23.38 40.0 48.0 56.0 64.0
Grouping Information Using Tukey Method
B3_LDI_GRP N Mean Grouping
1 - Low 21 57.10 A
2 - High 29 47.93 A Means that do not share a letter are significantly different
Source DF SS Ms F P
B3_LDI_GRP 1 954 954 2.49 0.121
Error 48 18410 384
Total 49 19364
S = 19.58 R-Sg = 4.93% R-Sq(adj) = 2.95%
One-way ANOVA:
VIBI-FQ versus B3_LDI_GRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 21 46.33 17.82 ( * )
2 - High 29 37.48 20.75 (-==—=—————- Hmmmm )
Pooled StDev = 19.58 35.0 42.0 49.0 56.0
Grouping Information Using Tukey Method
B3_LDI_GRP N Mean Grouping
1 - Low 21 46.33 A
2 - High 29 37.48 A Means that do not share a letter are significantly different

Figure 19. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with 2011 LDI scores for buffer 3 zone (350 to 1000 meters) surrounding each assessment area.
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One-way ANOVA:
ORAM versus B4_LDI_GRP

One-way ANOVA:
VIBI versus B4_LDI_GRP

One-way ANOVA:
VIBI-FQ versus B4_LDI_GRP

Boxplot of Ohio Assessments vs. 2011 LDI Scores for Buffer Zone 4
(1000 to 2000 Meters from AA Boundary)
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Low LDI (<3) High LDI (>3) Low LDI S<3) High LDI (>3) Low LDI ()<3) High LDI (>3)
(N = 19) (N = 31) (N =19 (N = 31) (N =19 (N =31)
ORAM VIBI VIBI-FQ
Buffer Zone 4 LDI Comparisons
Source DF Ss MS F P
B4_LDI_GRP 1 1334 1334 6.24 0.016
Error 48 10260 214
Total 49 11594
S = 14.62 R-Sq = 11.50% R-Sq(adj) = 9.66%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + + +
1 - Low 19 55.95 13.79 ( * )
2 - High 31 45.31 15.10 (=== Fmm )
Pooled StDev = 14.62 42.6 48.6 54.6 60.6

Grouping Information Using Tukey Method

B4_LDI_GRP N Mean Grouping
1 - Low 19 55.95 A
2 - High 31 45.31 B Means that do not share a letter are significantly different
Source DF SS Ms F P
B4_LDI_GRP 1 1417 1417 2.63 0.111
Error 48 25846 538
Total 49 27263
s = 23.20 R-Sq = 5.20% R-Sqg(adj) = 3.22%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 19 58.58 19.79 ( * )
2 - High 31 47.61 25.03 (mmmmm e e )
Pooled StDev = 23.20 40.0 48.0 56.0 64.0
Grouping Information Using Tukey Method
B4_LDI_GRP N Mean Grouping
1 - Low 19 58.58 A
2 - High 31 47.61 A Means that do not share a letter are significantly different
Source DF SS Ms F P
B4 LDI_GRP 1 328 328 0.83 0.367
Error 48 19036 397
Total 49 19364
s =19.91 R-Sq = 1.70% R-Sqg(adj) = 0.00%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 19 44.47 18.00 ( * )
2 - High 31 39.19 20.98 ( * )
Pooled StDev = 19.91 36.0 42.0 48.0 54.0

Grouping Information Using Tukey Method

B4 LDI GRP
1 - Low
2 - High

N
19
31

Mean
44 .47
39.19

Groupi
A
A

ng

Means that do not share a letter are significantly different

Figure 20. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with 2011 LDI scores for buffer 4 zone (1000 to 2000 meters) surrounding each assessment area.
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Boxplot of Ohio Assessments vs. 2011 LDI Scores for All Buffer Zones
(Buffer LDI scores weighted by distance from AA boundary)
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(N = 22) (N = 28) (N = 22) (N = 28) (N = 22) (N = 28)
ORAM VIBL VIBI-FQ
Distance-Weighted Buffer Zone LDI Comparisons
Source DF SS MS F P
TOTLDI_GRP 1 1224 1224 5.67 0.021
Error 48 10370 216
Total 49 11594
S = 14.70 R-Sq = 10.56% R-Sq(adj) = 8.69%
One-way ANOVA:
ORAM versus TOTLDI_GRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 22 54.93 14.52 (m========= Koo )
2 - High 28 44.96 14.83 (-———--—- Hommmm o )
Pooled StDev = 14.70 42.0 48.0 54.0 60.0
Grouping Information Using Tukey Method
TOTLDI_GRP N Mean Grouping
1 - Low 22 54.93 A
2 - High 28 44.96 B Means that do not share a letter are significantly different
Source DF Ss MS F P
TOTLDI_GRP 1 505 505 0.91 0.346
Error 48 26758 557
Total 49 27263
S = 23.61 R-Sq = 1.85% R-Sqg(adj) = 0.00%
One-way ANOVA:
VIBI versus TOTLDI_GRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 22 55.36 22.77 ( * )
2 - High 28 48.96 24.24 ( * )
Pooled StDhev = 23.61 42.0 49.0 56.0 63.0
Grouping Information Using Tukey Method
TOTLDI_GRP N Mean Grouping
1 - Low 22 55.36 A
2 - High 28 48.96 A Means that do not share a letter are significantly different
Source DF SS Ms F P
TOTLDI_GRP 1 681 681 1.75 0.192
Error 48 18683 389
Total 49 19364
S = 19.73 R-Sg = 3.52% R-Sg(adj) = 1.51%
One-way ANOVA:
VIBI-FQ versus TOTLDI_GRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 22 45.36 18.30 ( * )
2 - High 28 37.93 20.78 ( * )
Pooled StDev = 19.73 36.0 42.0 48.0 54.0
Grouping Information Using Tukey Method
TOTLDI_GRP N Mean Grouping
1 - Low 22 45.36 A
2 - High 28 37.93 A Means that do not share a letter are significantly different

Figure 21. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with 2011 distance-weighted LDI scores for entire buffer zone surrounding each assessment area.
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Boxplot of Ohio Assessments vs. Historic LDI Scores for Buffer Zone 1
(0 to 100 Meters from AA Boundary)
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Low LDII (<2) High LDII (>2) Low LDII (<2) High LI:IiI (>2) Low LDII (<2) High Llsl (>2)
(N = 21) (N = 29) (N = 21) (N = 29) (N = 21) (N = 29)
ORAM VIBI VIBI-FQ
Buffer Zone 1 Historic LDI Comparisons
Source DF SS MS F P
B1HSLDIGRP 1 736 736 3.25 0.078
Error 48 10859 226
Total 49 11594
S = 15.04 R-Sq = 6.34% R-Sq(adj) = 4.39%
One-way ANOVA:
ORAM versus B1HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 21 53.86 16.41 ( * )
2 - High 29 46.09 13.98 ( * )
Pooled StDev = 15.04 45.6 50.6 55.6 60.6

Grouping Information Using Tukey Method
B1HSLDIGRP N Mean Grouping

1 - Low 21 53.86 A
2 - High 29 46.09 A Means that do not share a letter are significantly different
Source DF Ss MS F P
B1HSLDIGRP 1 630 630 1.14 0.292
Error 48 26632 555
Total 49 27263
S = 23.56 R-Sq = 2.31% R-Sqg(adj) = 0.28%
One-way ANOVA:
VIBI versus B1HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 21 55.95 22.75 ( * )
2 - High 29 48.76 24.11 ( * )
Pooled StDev = 23.56 42.0 49.0 56.0 63.0

Grouping Information Using Tukey Method
B1HSLDIGRP N Mean Grouping

1 - Low 21 55.95 A
2 - High 29 48.76 A Means that do not share a letter are significantly different
Source DF SS MSs F P
B1HSLDIGRP 1 785 785 2.03 0.161
Error 48 18579 387
Total 49 19364
S = 19.67 R-Sg = 4.06% R-Sg(adj) = 2.06%
One-way ANOVA:
VIBI-FQ versus B1HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 21 45.86 18.26 ( * )
2 - High 29 37.83 20.63 (-=——=--—- Fmmmm e )
Pooled StDev = 19.67 35.0 42.0 49.0 56.0

Grouping Information Using Tukey Method

B1HSLDIGRP N Mean Grouping

1 - Low 21 45.86 A

2 - High 29 37.83 A Means that do not share a letter are significantly different

Figure 22. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with historic LDI scores for buffer 1 zone (0 to 100 meters) surrounding each assessment area.
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Boxplot of Ohio Assessments vs. Historic LDI Scores for Buffer Zone 2
(100 to 350 Meters from AA Boundary)
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(N =20) (N =30) (N =20) (N =30) (N =20) (N =30)
ORAM VIBI VIBI-FQ
Buffer Zone 2 Historic LDI Comparisons
Source DF SS MS F P
B2HSLDIGRP 1 1657 1657 8.00 0.007
Error 48 9937 207
Total 49 11594
S = 14.39 R-Sq = 14.29% R-Sqg(adj) = 12.50%
One-way ANOVA:
ORAM versus B2HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 20 56.40 14.46 ( * )
2 - High 30 44.65 14.34 (====——= Fommmm o )
Pooled StDev = 14.39 42.0 48.0 54.0 60.0
Grouping Information Using Tukey Method
B2HSLDIGRP N Mean Grouping
1 - Low 20 56.40 A
2 - High 30 44.65 B Means that do not share a letter are significantly different
Source DF Ss MS F P
B2HSLDIGRP 1 486 486 0.87 0.355
Error 48 26776 558
Total 49 27263
S = 23.62 R-Sq = 1.78% R-Sg(adj) = 0.00%
One-way ANOVA:
VIBI versus B2HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 20 55.60 21.25 ( * )
2 - High 30 49.23 25.05 ( * )
Pooled StDev = 23.62 42.0 49.0 56.0 63.0
Grouping Information Using Tukey Method
B2HSLDIGRP N Mean Grouping
1 - Low 20 55.60 A
2 - High 30 49.23 A Means that do not share a letter are significantly different
Source DF SS MSs F P
B2HSLDIGRP 1 752 752 1.94 0.170
Error 48 18612 388
Total 49 19364
S = 19.69 R-Sq = 3.88% R-Sg(adj) = 1.88%
One-way ANOVA:
VIBI-FQ versus B2HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 20 45.95 16.63 ( * )
2 - High 30 38.03 21.46 ( * )
Pooled StDev = 19.69 36.0 42.0 48.0 54.0
Grouping Information Using Tukey Method
B2HSLDIGRP N Mean Grouping
1 - Low 20 45.95 A
2 - High 30 38.03 A Means that do not share a letter are significantly different

Figure 23. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with historic LDI scores for buffer 2 zone (100 to 350 meters) surrounding each assessment area.
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Boxplot of Ohio Assessments vs. Historic LDI Scores for Buffer Zone 3
(350 to 1000 Meters from AA Boundary)
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(N = 13) (N =37) (N = 13) (N =37) (N = 13) (N =37)
ORAM VIBL VIBI-FQ
Buffer Zone 3 Historic LDI Comparisons
Source DF SS MS F P
B3HSLDIGRP 1 2967 2967 16.51 0.000
Error 48 8627 180
Total 49 11594
S = 13.41 R-Sq = 25.59% R-Sq(adj) = 24.04%
One-way ANOVA:
ORAM versus B3HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 13 62.35 10.66 (=== Koo )
2 - High 37 44.78 14.20 (===——- Hommm )
Pooled StDev = 13.41 40.0 48.0 56.0 64.0
Grouping Information Using Tukey Method
B3HSLDIGRP N Mean Grouping
1 - Low 13 62.35 A
2 - High 37 44.78 B Means that do not share a letter are significantly different
Source DF Ss MS F P
B3HSLDIGRP 1 714 714 1.29 0.262
Error 48 26549 553
Total 49 27263
S = 23.52 R-Sq = 2.62% R-Sq(adj) = 0.59%
One-way ANOVA:
VIBI versus B3HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 13 58.15 21.29 ( * )
2 - High 37 49.54 24.22 (=== Hommm e )
Pooled StDev = 23.52 48.0 56.0 64.0 72.0
Grouping Information Using Tukey Method
B3HSLDIGRP N Mean Grouping
1 - Low 13 58.15 A
2 - High 37 49.54 A Means that do not share a letter are significantly different
Source DF SS Ms F P
B3HSLDIGRP 1 501 501 1.27 0.265
Error 48 18863 393
Total 49 19364
S = 19.82 R-Sg = 2.59% R-Sg(adj) = 0.56%
One-way ANOVA:
VIBI-FQ versus B3HSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 13 46.54 15.17 ( * )
2 - High 37 39.32 21.15 (-—------ Hmmmm e )
Pooled StDev = 19.82 35.0 42.0 49.0 56.0

Grouping Information Using Tukey Method

B3HSLDIGRP N Mean Grouping

1 - Low 13 46.54 A

2 - High 37 39.32 A Means that do not share a letter are significantly different

Figure 24. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with historic LDI scores for buffer 3 zone (350 to 1000 meters) surrounding each assessment area.
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One-way ANOVA:
ORAM versus B4HSLDIGRP

One-way ANOVA:
VIBI versus B4HSLDIGRP

One-way ANOVA:
VIBI-FQ versus B4HSLDIGRP

Boxplot of Ohio Assessments vs. Historic LDI Scores for Buffer Zone 4
(1000 to 2000 Meters from AA Boundary)
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Low LDI (<3.5)  High LDI (>3.5) Low LDI (<3.5)  High LDI (>3.5) Low LDI (<3.5)  High LDI (>3.5)
(N =13) (N =37) (N =13) (N =37) (N =13) (N =37)
ORAM VIBL VIBI-FQ
Buffer Zone 4 Historic LDI Comparisons
Source DF SS MS F P
B4HSLDIGRP 1 957 957 4.32 0.043
Error 48 10637 222
Total 49 11594
S = 14.89 R-Sq = 8.25% R-Sqg(adj) = 6.34%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 13 56.73 10.59 ( *
2 - High 37 46.76 16.07
Pooled StDev = 14.89 42.0 48.0 54.0 60.0
Grouping Information Using Tukey Method
B4HSLDIGRP N Mean Grouping
1 - Low 13 56.73 A
2 - High 37 46.76 B Means that do not share a letter are significantly different
Source DF Ss MS F P
B4HSLDIGRP 1 385 385 0.69 0.411
Error 48 26878 560
Total 49 27263
S = 23.66 R-Sq = 1.41% R-Sqg(adj) = 0.00%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 13 56.46 17.78 ( * )
2 - High 37 50.14 25.32 ( * )
Pooled StDev = 23.66 42.0 49.0 56.0 63.0
Grouping Information Using Tukey Method
B4HSLDIGRP N Mean Grouping
1 - Low 13 56.46 A
2 - High 37 50.14 A Means that do not share a letter are significantly different
Source DF SS MSs F P
B4HSLDIGRP 1 25 25 0.06 0.806
Error 48 19339 403
Total 49 19364
S = 20.07 R-Sq = 0.13% R-Sg(adj) = 0.00%
Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev t t t
1 - Low 13 42.38 13.26 ( * )
2 - High 37 40.78 21.88 ( * )
Pooled StDhev = 20.07 36.0 42.0 48.0 54.0
Grouping Information Using Tukey Method
B4HSLDIGRP N Mean Grouping
1 - Low 13 42.38 A
2 - High 37 40.78 A Means that do not share a letter are significantly different

Figure 25. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with historic LDI scores for buffer 4 zone (1000 to 2000 meters) surrounding each assessment area.
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Boxplot of Ohio Assessments vs. Historic LDI Scores for All Buffer Zones
(Buffer LDI scores weighted by distance from AA boundary)
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(N = 23) (N =27) (N = 23) (N =27) (N = 23) (N =27)
ORAM VIBL VIBI-FQ
Distance-Weighted Buffer Zone LDI Comparisons
Source DF SS MS F P
TTHSLDIGRP 1 1101 1101 5.04 0.029
Error 48 10493 219
Total 49 11594
S = 14.79 R-Sq = 9.50% R-Sq(adj) = 7.61%
One-way ANOVA:
ORAM versus TTHSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev
Level N Mean StDev + + +
1 - Low 23 54.43 16.06 (=== e )
2 - High 27 45.02 13.61 (---——---- e )
Pooled StDev = 14.79 42.6 48.6 54.6 60.6

Grouping Information Using Tukey Method

TTHSLDIGRP N Mean Grouping

1 - Low 23 54.43 A

2 - High 27 45.02 B Means that do not share a letter are significantly different
Source DF Ss MS F P

TTHSLDIGRP 1 23 23 0.04 0.840

Error 48 27239 567

Total 49 27263

S = 23.82 R-Sq = 0.09% R-Sqg(adj) = 0.00%

One-way ANOVA:

VIBI versus TTHSLDIGRP Individual 95% CIs For Mean Based on Pooled StDev

One-way ANOVA:
VIBI-FQ versus TTHSLDIGRP

Level N Mean StDev + + +

1 - Low 23 52.52 21.53 ( * )
2 - High 27 51.15 25.60 ( * )
Pooled StDev = 23.82 42.0 48.0 54.0 60.0
Grouping Information Using Tukey Method

TTHSLDIGRP N Mean Grouping

1 - Low 23 52.52 A

2 - High 27 51.15 A Means that do not share a letter are significantly different
Source DF SS MS F P

TTHSLDIGRP 1 189 189 0.47 0.495

Error 48 19175 399

Total 49 19364

S = 19.99 R-Sq = 0.97% R-Sg(adj) = 0.00%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev t t t

1 - Low 23 43.30 17.16 ( * )

2 - High 27 39.41 22.10 ( * )

Pooled StDev = 19.99 36.0 42.0 48.0 54.0

Grouping Information Using Tukey Method

TTHSLDIGRP N Mean Grouping
1 - Low 23 43.30 A
2 - High 27 39.41 A Means that do not share a letter are significantly different

Figure 26. Box and whiskers plot and Minitab output of ORAM, VIBI, and VIBI-FQ scores for 50 Ohio intensification study wetlands
compared with historic distance-weighted LDI scores for entire buffer zone surrounding each assessment area.
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Boxplot of VMMI vs. Buffer 1 (0 - 100 Meters) LDI Scoring Ranges
90
80+
704
60 D |e272
P—55.84
[ |
s 50+ —B—is0.11
S D [a651
> 40 @ 4267
30+
20
10 3
0_ T T T T T
1.00 1.00 - 1.40 1.40 - 2.20 2.20 - 3.46 3.46-7.73
(N = 424) (N = 127) (N = 128) (N = 143) (N = 145)
Buffer 1 LDI Scoring Ranges

One-way ANOVA: VMMI versus B1_LDI_GP2

Source DF SS MS F P
Bl LDI GP2 4 60682 15170 55.07 0.000
Error 962 265028 275

Total 966 325709

S = 16.60 R-Sg = 18.63% R-Sg(adj) = 18.29%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean Stbhev —-—-——-t+--—-———-—-—- o Fom——————— +o————

1 424 62.72 15.55 (==*-)

2 127 55.84 17.65 (===*==—)

3 128 50.11 16.81 (====*——=)

4 143 46.51 17.28 (==*=-—-)

5 145 42.67 17.71 (===*——=)
e fomm - fomm - fomm
42.0 49.0 56.0 63.0

Pooled StDev = 16.60

Grouping Information Using Tukey Method

Bl LDI GP2 N Mean Grouping
1 424 62.72 A

2 127 55.84 B

3 128 50.11 C

4 143 46.51 C D
5 145 42.67 D

Means that do not share a letter are significantly different.

Figure 27. Box and whiskers plot and Minitab output of VMMI scores for 967 NWCA wetlands compared with 2011 LDI scores for
buffer 1 zone (0 to 100 meters) surrounding each assessment area.
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Boxplot of VMMI vs. Buffer 2 (100 - 350 Meters) LDI Scoring Ranges

90 -
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70
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60 P—60.15
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E 50 + P—{48.15
E 40 B 4329

30 3&

20
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0 1 T T T T T
1.00 1.00 - 1.33 1.33 - 2.00 2.00 - 3.31 3.31-7.68
(N = 193) (N = 199) (N = 193) (N = 193) (N = 194)
Buffer 2 LDI Scoring Ranges

One-way ANOVA: VMMI versus B2_LDI_GP2

Source DF SS MS F P
B2 LDI GP2 4 65825 16456 60.92 0.000
Error 962 259884 270

Total 966 325709

S = 16.44 R-Sg = 20.21% R-Sg(adj) = 19.88%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev —_—4 - fm—————— e b
1 193 66.38 14.62 (—=*——)
2 194 60.15 15.17 (——*--)
3 193 55.78 17.16 (———*——)
4 193 48.15 17.41 (===*--)
5 194 43.29 17.59 (—=*==)

—m— - o o t———————

42.0 49.0 56.0 63.0

Pooled StDev = 16.44

Grouping Information Using Tukey Method

B2 LDI GP2 N Mean Grouping
1 193 66.38 A

2 194 60.15 B

3 193 55.78 B

4 193 48.15 C

5 194 43.29 D

Means that do not share a letter are significantly different.

Figure 28. Box and whiskers plot and Minitab output of VMMI scores for 967 NWCA wetlands compared with 2011 LDI scores for
buffer 2 zone (100 to 350 meters) surrounding each assessment area.
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Boxplot of VMMI vs. Buffer 3 (350 - 1000 Meters) LDI Scoring Ranges
90 -
80 - ‘
70+ D |64
60 - P— 0.9
P—{54.76

E 50 - & 48.99

E 40 - D 1260
30 A ,i
20 -
10

0 1 T T T T T
1.00 - 1.39 1.39-1.61 1.61-2.31 2.31-3.25 3.25-7.72
(N = 193) (N = 194) (N = 192) (N = 194) (N =194)
Buffer 3 LDI Scoring Ranges

One-way ANOVA: VMMI versus B3_LDI_GP2

Source DF SS MS F P
B3 LDI GP3 4 68345 17086 63.87 0.000
Error 962 257365 268

Total 966 325709

S = 16.36 R-Sg = 20.98% R-Sg(adj) = 20.65%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev o ————— tm—————— o ————— Fom———————
1 193 66.44 14.75 (==*—-)
2 194 60.89 15.05 (—=*--)
3 192 54.76 17.48 (=*=-)
4 194 48.99 16.07 (—=*--)
5 194 42.69 18.17 (—=*--)
fomm - fomm - fomm - fomm -
40.0 48.0 56.0 64.0

Pooled StDhev = 16.36

Grouping Information Using Tukey Method

B3 LDI GP2 N Mean Grouping
1 193 66.44 A

2 194 60.89 B

3 192 54.76 C

4 194 48.99 D

5 194 42.69 E

Means that do not share a letter are significantly different.

Figure 29. Box and whiskers plot and Minitab output of VMMI scores for 967 NWCA wetlands compared with 2011 LDI scores for
buffer 3 zone (350 to 1000 meters) surrounding each assessment area.
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Boxplot of VMMI vs. Buffer 4 (1000 - 2000 Meters) LDI Scoring Ranges
90 -
80 - ‘
70 -
D |e5.86
60 - D |e0.93
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EE 50 @ | 4970
=
> 40 D |41
30 - ;3&
20 - £
*®
10
*®
0 1 T T T T T
1.00 - 1.27 1.27 - 1.68 1.68 - 2.38 2.38 - 3.29 3.29-7.22
(N = 193) (N = 194) (N = 193) (N = 193) (N = 194)
Buffer 4 LDI Scoring Ranges

One-way ANOVA: VMMI versus B4_LDI_GP2

Source DF SS MS F P
B4 LDI GP2 4 72180 18045 68.47 0.000
Error 962 253530 264

Total 966 325709

S = 16.23 R-Sg = 22.16% R-Sg(adj) = 21.84%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev —t———————— o o o
1 193 65.86 14.36 (—=*--)
2 194 60.93 16.09 (==*--)
3 193 56.07 17.12 (—=*--)
4 193 49.70 16.23 (==*--)
5 194 41.19 17.21 (=*--)
—t—— o o ———— o
40.0 48.0 56.0 64.0

Pooled StDev = 16.23

Grouping Information Using Tukey Method

B4 LDI GP2 N Mean Grouping
1 193 65.86 A

2 194 60.93 B

3 193 56.07 C

4 193 49.70 D

5 194 41.19 E

Means that do not share a letter are significantly different.

Figure 30. Box and whiskers plot and Minitab output of VMMI scores for 967 NWCA wetlands compared with 2011 LDI scores for

buffer 4 zone (1000 to 2000 meters) surrounding each assessment area.
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Boxplot of VIBI-FQ vs. Buffer 1 (0 - 100 Meters) LDI Scoring Ranges
100 -
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E @ |ss15 @D |s4.16
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D (3484
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%
04 *®
1.00 1.00-1.40  1.40-2.20  2.20-3.46  3.46-7.73
(N = 424) (N =127) (N = 128) (N = 143) (N = 145)
Buffer 1 LDI Scoring Ranges

One-way ANOVA: US_VIBI_FQ versus B1_LDI_GP2

Source DF SS MS F P
Bl LDI GP2 4 61969 15492 41.18 0.000
Error 962 361939 376

Total 966 423908

S = 19.40 R-Sg = 14.62% R-Sg(adj) = 14.26%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev —-—---- o o ——— [T I
1 424 55.15 18.70 (—=%-)
2 127 54.16 19.69 (m——*———m)
3 128 45.60 21.12 (————%———2)
4 143 39.71 19.86 (m==—=*-—-)
5 145 34.84 19.08 (—-—==*---)
———— o o o +———=
35.0 42.0 49.0 56.0

Pooled StDev = 19.40

Grouping Information Using Tukey Method

Bl LDI GP2 N Mean Grouping
1 424 55.15 A

2 127 54.16 A

3 128 45.60 B

4 143 39.71 B C

5 145 34.84 C

Means that do not share a letter are significantly different.

Figure 31. Box and whiskers plot and Minitab output of US VIBI-FQ scores for 967 NWCA wetlands compared with 2011 LDI scores
for buffer 1 zone (0 to 100 meters) surrounding each assessment area.
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Boxplot of VIBI-FQ vs. Buffer 2 (100 - 350 Meters) LDI Scoring Ranges
100 -

80 -

60 -
g’ @ 5521 D |s592 3 |s230
Ei & 4310
> 40 '

@D |35.62
20 -
X
o] & ! *
1.00 1.00-1.33  1.33-2.00 2.00-331  3.31-7.68
(N = 193) (N = 194) (N = 193) (N = 193) (N = 194)
Buffer 2 LDI Scoring Ranges

One-way ANOVA: US_VIBI_FQ versus B2_LDI_GP2

Source DF SS MS F P
B2 LDI GP2 4 59962 14991 39.62 0.000
Error 962 363945 378

Total 966 423908

S = 19.45 R-Sg = 14.15% R-Sg(adj) = 13.79%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ———4-—-—————-—- o ——— e e

1 193 55.21 17.03 (m——*——m)

2 194 55.92 19.29 (———*———)

3 193 52.30 21.74 (m——*——m)

4 193 43.10 19.96 (m——*———)

5 194 35.62 18.94 (-—-*---)
i o o -
35.0 42.0 49.0 56.0

Pooled StDev = 19.45

Grouping Information Using Tukey Method

B2 LDI GP2 N Mean Grouping
2 194 55.92 A

1 193 55.21 A

3 193 52.30 A

4 193 43.10 B

5 194 35.62 C

Means that do not share a letter are significantly different.

Figure 32. Box and whiskers plot and Minitab output of US VIBI-FQ scores for 967 NWCA wetlands compared with 2011 LDI scores
for buffer 2 zone (100 to 350 meters) surrounding each assessment area.
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Boxplot of VIBI-FQ vs. Buffer 3 (350 - 1000 Meters) LDI Scoring Ranges
100 A
80 -
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20
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0 B
1.00-139  1.39-1.61  1.61-231  231-325  3.25-7.72
(N =193) (N = 194) (N =192) (N = 194) (N = 194)
Buffer 3 LDI Scoring Ranges

One-way ANOVA: US_VIBI_FQ versus B3_LDI_GP2

Source DF SS MS F P
B3 LDI GP3 4 63620 15905 42.47 0.000
Error 962 360288 375

Total 966 423908

S = 19.35 R-Sg = 15.01% R-Sg(adj) = 14.65%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ————+4-————————-— o ——— e R
1 193 57.40 17.74 (m——*——m)
2 194 54.79 19.47 (m——%——)
3 192 51.34 19.68 (———*——m)
4 194 43.47 20.08 (===*=——=)
5 194 35.22 19.70 (-—=-*---)

————————————— B i e

35.0 42.0 49.0 56.0

Pooled StDev = 19.35

Grouping Information Using Tukey Method

B3 LDI GP2 N Mean Grouping
1 193 57.40 A

2 194 54.79 A B

3 192 51.34 B

4 194 43.47 C

5 194 35.22 D

Means that do not share a letter are significantly different.

Figure 33. Box and whiskers plot and Minitab output of US VIBI-FQ scores for 967 NWCA wetlands compared with 2011 LDI scores
for buffer 3 zone (350 to 1000 meters) surrounding each assessment area.
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Boxplot of VIBI-FQ vs. Buffer 4 (1000 - 2000 Meters) LDI Scoring Ranges
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(N =193) (N = 194) (N = 193) (N = 193) (N = 194)
Buffer 4 LDI Scoring Ranges

One-way ANOVA: US_VIBI_FQ versus B4_LDI_GP2

Source DF SS MS F P
B4 LDI GP4 4 68434 17109 46.30 0.000
Error 962 355473 370

Total 966 423908

S = 19.22 R-Sg = 16.14% R-Sg(adj) = 15.79%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev —t———————— o o e
1 193 57.92 17.84 (—=*=—-)
2 194 54.80 18.09 (———%==)
3 193 50.60 20.36 (—=*——=)
4 193 44.70 19.75 (———x—=)
5 194 34.15 19.94 (—==*=-)
—t—— - - F—————
32.0 40.0 48.0 56.0

Pooled StDhev = 19.22

Grouping Information Using Tukey Method

B4 LDI GP2 N Mean Grouping
1 193 57.92 A

2 194 54.80 A B

3 193 50.60 B

4 193 44.70 C

5 194 34.15 D

Means that do not share a letter are significantly different.

Figure 34. Box and whiskers plot and Minitab output of US VIBI-FQ scores for 967 NWCA wetlands compared with 2011 LDI scores
for buffer 3 zone (1000 to 2000 meters) surrounding each assessment area.
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Boxplot of Distance-Weighted LDI Score vs. NWCA Field-Derived Buffer Stress Groups
8
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143
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0 1to3 4t06 7t09 10+
(N =251) (N =292) (N = 259) (N =129) (N = 36)
Total Buffer Stress Score

One-way ANOVA: TOT_LDI versus STRESSCAT2

Source DF SS MS F P
STRESSCAT?2 4 289.997 72.499 74.78 0.000
Error 962 932.600 0.969

Total 966 1222.597

S = 0.9846 R-Sgq = 23.72% R-Sg(adj) = 23.40%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev —tm——————— e Fo——————— o

1 251 1.4298 0.6855 (*=)

2 292 1.9157 0.9146 (*=)

3 259 2.4280 1.1531 (=%*)

4 129 2.7998 1.1413 (=*-)

5 36 3.5563 1.3301 (====*——=)
o fomm fomm fomm
1.40 2.10 2.80 3.50

Pooled StDev = 0.9846

Grouping Information Using Tukey Method

STRESSCATZ2 N Mean Grouping
5 36 3.5563 A

4 129 2.7998 B

3 259 2.4280 C

2 292 1.9157 D

1 251 1.4298 E

Means that do not share a letter are significantly different.

Figure 35. Box and whiskers plot and Minitab output of distance-weighted LDI scores for 967 NWCA wetlands compared with
NWCA field-derived buffer stress groups.
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Boxplot of VMMI vs. NWCA Field-Derived Buffer Stress Groups
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Total Buffer Stress Score

One-way ANOVA: VMMI versus STRESSCAT2

Source DF SS MS F P
STRESSCAT2 4 46461 11615 40.01 0.000
Error 962 279248 290

Total 966 325709

S =17.04 R-Sq = 14.26% R-Sq(adj) = 13.91%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev -—-—----- tmm——————— - t———————— +——=
1 251 63.67 16.40 (==*-)
2 292 57.53 17.71 (==*-)
3 259 48.94 16.58 (=*--)
4 129 46.49 17.45 (===*-—-)
5 36 41.14 17.58 (==———- Kmmmm—— )

—_———— - - - +-——-

40.0 48.0 56.0 64.0

Pooled StDhev = 17.04

Grouping Information Using Tukey Method

STRESSCAT2 N Mean Grouping
1 251 63.67 A

2 292 57.53 B

3 259 48.94 C

4 129 46.49 C

5 36 41.14 C

Means that do not share a letter are significantly different.

Figure 36. Box and whiskers plot and Minitab output of VMMI scores for 967 NWCA wetlands compared with NWCA field-derived
buffer stress groups.
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Boxplot of VIBI-FQ vs. NWCA Field-Derived Buffer Stress Groups
100 -
g
80
60 -
ﬁ? @D [s3.90 D [s3.60
= o
> 40 | T 42.67 @ 4013 @ 3048
20 %
of &
0 1to3 4106 7t09 10+
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Total Buffer Stress Score

One-way ANOVA: US _VIBI_FQ versus TOT LDI_CA

Source DF SS MS F P
TOT LDI CA 4 70242 17560 47.77 0.000
Error 962 353666 368

Total 966 423908

S = 19.17 R-Sg = 16.57% R-Sg(adj) = 16.22%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev —----- to—————— o ——— [ b
1 193 56.93 17.53 (m——*——m)
2 194 55.22 19.27 (m——%=—)
3 193 52.68 20.10 (m——%——m)
4 193 42.90 20.17 (m——%==)
5 194 34.44 18.68 (—-—=-*---)

————— o o o +———=

35.0 42.0 49.0 56.0

Pooled StDev = 19.17

Grouping Information Using Tukey Method

TOT LDI CA N Mean Grouping
1 193 56.93 A

2 194 55.22 A

3 193 52.68 A

4 193 42.90 B

5 194 34.44 C

Means that do not share a letter are significantly different.

Figure 37. Box and whiskers plot and Minitab output of US VIBI-FQ scores for 967 NWCA wetlands compared with NWCA field-
derived buffer stress groups.
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Boxplot of VMMI vs. NWCA Buffer Distance-Weighed LDI Score
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Total Buffer Distance-Weighted LDI Score

One-way ANOVA: VMMI versus TOT_LDI_CA

Source DF SS MS F P
TOT LDI CA 4 73510 18377 70.10 0.000
Error 962 252199 262

Total 966 325709

S = 16.19 R-Sq = 22.57% R-Sg(adj) = 22.25%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev o o o o
1 193 65.94 14.63 (=*--)
2 194 61.71 15.43 (==*—-)
3 193 55.84 16.54 (==*--)
4 193 48.26 17.17 (—=*=-)
5 194 41.99 17.03 (=*=-)
o o o o
40.0 48.0 56.0 64.0

Pooled StDhev = 16.19

Grouping Information Using Tukey Method

TOT LDI CA N Mean Grouping
1 193 65.94 A

2 194 61.71 A

3 193 55.84 B

4 193 48.26 C

5 194 41.99 D

Means that do not share a letter are significantly different.

Figure 38. Box and whiskers plot and Minitab output of VMMI scores for 967 NWCA wetlands compared with buffer distance-
weighed LDI scoring groups.
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Boxplot of VIBI-FQ vs. NWCA Buffer Distance-Weighed LDI Score
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Total Buffer Distance-Weighed LDI Score

One-way ANOVA: US_VIBI_FQ versus TOT_LDI_CA

Source DF SS MS F P
TOT LDI_CA 4 70242 17560 47.77 0.000
Error 962 353666 368

Total 966 423908

S =19.17 R-Sq = 16.57% R-Sq(adj) = 16.22%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDhev ----- tomm— o= fomm PR
1 193 56.93 17.53 (m—=H———)
2 194 55.22 19.27 (——=%——)
3 193 52.68 20.10 (m==%———)
4 193 42.90 20.17 [ -
5 194 34.44 18.68 (-—-*---)

————- Fmm Fmm Fmm +=———=

35.0 42.0 49.0 56.0

Pooled StDhev = 19.17

Grouping Information Using Tukey Method

TOT LDI CA N Mean Grouping
1 193 56.93 A

2 194 55.22 A

3 193 52.68 A

4 193 42.90 B

5 194 34.44 C

Means that do not share a letter are significantly different.

Figure 39. Box and whiskers plot and Minitab output of US VIBI-FQ scores for 967 NWCA wetlands compared with buffer distance-
weighed LDI scoring groups.
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Scatterplot of VIBI vs Conductivity (N = 33)
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Regression Analysis: ORAM versus COND

The regression equation is
ORAM = 53.4 - 0.0100 COND

Predictor Coef SE Coef T P
Constant 53.380 4.338 12.30 0.000
COND -0.010015 0.008788 -1.14 0.263
S = 14.8444 R-Sqg = 4.0% R-Sg(adj) = 0.9%

Analysis of Variance

Source DF SS MS F P
Regression 1 286.2 286.2 1.30 0.263
Residual Error 31 6831.0 220.4

Total 32 7117.2

Figure 40. Scatterplot, Fitted line regression plot and Minitab output of ORAM and conductivity water chemistry results for 33
Ohio intensification study wetlands (df =32, F = 1.30, p = 0.263, R-squared = 4.0 percent).
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Scatterplot of VIBI vs Conductivity (N = 33)
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Regression Analysis: VIBI versus COND

The regression equation is
VIBI = 56.5 - 0.0126 COND

Predictor Coef SE Coef T P
Constant 56.532 6.804 8.31 0.000
COND -0.01258 0.01378 -0.91 0.369
S = 23.2829 R-Sg = 2.6% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 451.3 451.3 0.83 0.369
Residual Error 31 16804.9 542.1

Total 32 17256.2

Figure 41. Scatterplot, Fitted line regression plot and Minitab output of VIBI and conductivity water chemistry results for 33
Ohio intensification study wetlands (df = 32, F = 0.83, p = 0.369, R-squared = 2.6 percent).
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Scatterplot of VIBI-FQ vs Conductivity (N = 33)
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Regression Analysis: VIBI_FQ versus COND

The regression equation is
VIBI FQ = 49.2 - 0.0199 COND

Predictor Coef SE Coef T P
Constant 49.168 5.219 9.42 0.000
COND -0.01991 0.01057 -1.88 0.069
S = 17.8590 R-Sg = 10.3% R-Sg(adj) = 7.4%

Analysis of Variance

Source DF SS MS F P
Regression 1 1131.3 1131.3 3.55 0.069
Residual Error 31 9887.3 318.9

Total 32 11018.5

Figure 42. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and conductivity water chemistry results for
33 Ohio intensification study wetlands (df = 32, F = 3.55, p = 0.069, R-squared = 10.3 percent).
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Scatterplot of ORAM vs Ammonia (N = 33)
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Regression Analysis: ORAM versus NH3

The regression equation is
ORAM = 46.9 + 10.0 NH3

Predictor Coef SE Coef T P
Constant 46.929 3.073 15.27 0.000
NH3 10.032 6.920 1.45 0.157
S = 14.6632 R-Sqg = 6.3% R-Sg(adj) = 3.3%

Analysis of Variance

Source DF SS MS F P
Regression 1 451.9 451.9 2.10 0.157
Residual Error 31 6665.3 215.0

Total 32 7117.2

Figure 43. Scatterplot, Fitted line regression plot and Minitab output of ORAM and ammonia water chemistry results for 33
Ohio intensification study wetlands (df =32, F = 2.10, p = 0.157, R-squared = 6.3 percent).
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Scatterplot of VIBI vs Ammonia (N = 33)
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Regression Analysis: VIBI versus NH3

The regression equation is
VIBI = 53.1 - 6.1 NH3

Predictor Coef SE Coef T P
Constant 53.065 4.920 10.79 0.000
NH3 -6.15 11.08 -0.56 0.583
S = 23.4771 R-Sqg = 1.0% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 169.8 169.8 0.31 0.583
Residual Error 31 17086.4 551.2

Total 32 17256.2

Figure 44. Scatterplot, Fitted line regression plot and Minitab output of VIBI and ammonia water chemistry results for 33
Ohio intensification study wetlands (df =32, F = 0.31, p = 0.583, R-squared = 1.0 percent).
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Scatterplot of VIBI-FQ vs Ammonia (N = 33)
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Regression Analysis: VIBI_FQ versus NH3

The regression equation is
VIBI FQ = 39.2 + 8.26 NH3

Predictor Coef SE Coef T P
Constant 39.230 3.895 10.07 0.000
NH3 8.263 8.772 0.94 0.353

S = 18.5889 R-Sg = 2.8% R-Sg(adj) = 0.0%
Analysis of Variance

Source DF SS MS F P
Regression 1 306.6 306.6 0.89 0.353
Residual Error 31 10711.9 345.5

Total 32 11018.5

Figure 45. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and ammonia water chemistry results for 33
Ohio intensification study wetlands (df = 32, F = 0.89, p = 0.353, R-squared = 2.8 percent).

July 27, 2015 Page 82



Scatterplot of ORAM vs Nitrate+Nitrite (N = 33)
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Regression Analysis: ORAM versus NO3_NO2

The regression equation is
ORAM = 50.7 - 9.92 NO3 NO2

Predictor Coef SE Coef T P
Constant 50.654 2.703 18.74 0.000
NO3 NO2 -9.920 7.006 -1.42 0.167
S = 14.6848 R-Sqg = 6.1% R-Sg(adj) = 3.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 432.3 432.3 2.00 0.167
Residual Error 31 6684.9 215.6

Total 32 7117.2

Figure 46. Scatterplot, Fitted line regression plot and Minitab output of ORAM and Nitrate+Nitrite water chemistry results
for 33 Ohio intensification study wetlands (df = 32, F = 2.00, p = 0.167, R-squared = 6.1 percent).
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Scatterplot of VIBI vs Nitrate+Nitrite (N = 33)
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Regression Analysis: VIBI versus NO3_NO2

The regression equation is
VIBI = 52.3 - 5.7 NO3 NO2

Predictor Coef SE Coef T P
Constant 52.255 4.325 12.08 0.000
NO3 NO2 -5.66 11.21 -0.50 0.617
S = 23.4971 R-Sqg = 0.8% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 140.6 140.6 0.25 0.617
Residual Error 31 17115.6 552.1

Total 32 17256.2

Figure 47. Scatterplot, Fitted line regression plot and Minitab output of VIBI and Nitrate+Nitrite water chemistry results for
33 Ohio intensification study wetlands (df = 32, F = 0.25, p = 0.617, R-squared = 0.8 percent).
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Scatterplot of VIBI-FQ vs Nitrate+Nitrite (N = 33)
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Regression Analysis: VIBI_FQ versus NO3_NO2

The regression equation is
VIBI FQ = 43.0 - 13.4 NO3 NO2

Predictor Coef SE Coef T P
Constant 42.957 3.343 12.85 0.000
NO3 NO2 -13.423 8.665 -1.55 0.132
S = 18.1632 R-Sg = 7.2% R-Sg(adj) = 4.2%

Analysis of Variance

Source DF SS MS F P
Regression 1 791.6 791.6 2.40 0.132
Residual Error 31 10226.9 329.9

Total 32 11018.5

Figure 48. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and Nitrate+Nitrite water chemistry results
for 33 Ohio intensification study wetlands (df = 32, F = 2.40, p = 0.132, R-squared = 7.2 percent).
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Scatterplot of ORAM vs pH (N = 33)
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Regression Analysis: ORAM versus pH

The regression equation is
ORAM = 107 - 8.30 pH

Predictor Coef SE Coef T P
Constant 107.41 27.14 3.96 0.000
pH -8.298 3.867 -2.15 0.040
S = 14.1382 R-Sg = 12.9% R-Sg(adj) = 10.1%

Analysis of Variance

Source DF SS MS F P
Regression 1 920.7 920.7 4.61 0.040
Residual Error 31 6196.6 199.9

Total 32 7117.2

Figure 49. Scatterplot, Fitted line regression plot and Minitab output of ORAM and pH water chemistry results for 33 Ohio
intensification study wetlands (df = 32, F = 4.61, p = 0.040, R-squared = 12.9 percent).
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Scatterplot of VIBI vs pH (N = 33)
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Regression Analysis: VIBI versus pH

The regression equation is
VIBI = 147 - 13.6 pH

Predictor Coef SE Coef T P
Constant 146.81 41.90 3.50 0.001
pH -13.629 5.970 -2.28 0.029
S = 21.8298 R-Sqg = 14.4% R-Sg(adj) = 11.6%

Analysis of Variance

Source DF SS MS F P
Regression 1 2483.5 2483.5 5.21 0.029
Residual Error 31 14772.7 476.5

Total 32 17256.2

Figure 50. Scatterplot, Fitted line regression plot and Minitab output of VIBI and pH water chemistry results for 33 Ohio
intensification study wetlands (df = 32, F = 5.21, p = 0.029, R-squared = 14.4 percent).
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Scatterplot of VIBI-FQ vs pH (N = 33)
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Regression Analysis: VIBI_FQ versus pH

The regression equation is
VIBI FQ = 126 - 12.1 pH

Predictor Coef SE Coef T P
Constant 126.03 32.80 3.84 0.001
pH -12.127 4.673 -2.59 0.014
S = 17.0883 R-Sg = 17.8% R-Sg(adj) = 15.2%

Analysis of Variance

Source DF SS MS F P
Regression 1 1966.2 1966.2 6.73 0.014
Residual Error 31 9052.4 292.0

Figure 51. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and pH water chemistry results for 33 Ohio
intensification study wetlands (df = 32, F = 6.73, p = 0.014, R-squared = 17.8 percent).
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Scatterplot of ORAM vs Total Kjeldahl Nitrogen (N = 33)
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Regression Analysis: ORAM versus TOT_KLD_NI

The regression equation is

ORAM = 44.6 + 2.44 TOT KLD NI

Predictor Coef SE Coef T P
Constant 44.617 4.332 10.30 0.000

TOT KLD NI 2.444 1.781 1.37 0.180

S = 14.7122 R-Sqg = 5.7% R-Sg(adj) = 2.7%
Analysis of Variance

Source DF SS MS F P
Regression 1 407.3 407.3 1.88 0.180
Residual Error 31 6710.0 216.5

Total 32 7117.2

Figure 52. Scatterplot, Fitted line regression plot and Minitab output of ORAM and total kjeldahl nitrogen water chemistry

results for 33 Ohio intensification study wetlands (df = 32, F = 1.88, p = 0.18, R-squared = 5.7 percent).
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Scatterplot of VIBI vs Total Kjeldahl Nitrogen (N = 33)
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Regression Analysis: VIBI versus TOT_KLD_NI

The regression equation is
VIBI = 54.1 - 1.29 TOT KLD NI

Predictor Coef SE Coef T P
Constant 54.072 6.924 7.81 0.000
TOT KLD NI -1.288 2.847 -0.45 0.654
S = 23.5160 R-Sqg = 0.7% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 113.2 113.2 0.20 0.654
Residual Error 31 17143.0 553.0

Figure 53. Scatterplot, Fitted line regression plot and Minitab output of VIBI and total kjeldahl nitrogen water chemistry
results for 33 Ohio intensification study wetlands (df = 32, F = 0.20, p = 0.654, R-squared = 0.7 percent).
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Scatterplot of VIBI-FQ vs Total Kjeldahl Nitrogen (N = 33)
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Regression Analysis: VIBI_FQ versus TOT_KLD_NI

The regression equation is
VIBT FQ = 37.8 + 1.75 TOT KLD NT

Predictor Coef SE Coef T P
Constant 37.832 5.498 6.88 0.000
TOT KLD NI  1.754 2.261 0.78 0.444
S = 18.6726 R-Sg = 1.9% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 209.9 209.9 0.60 0.444
Residual Error 31 10808.6 348.7

Figure 54. Scatterplot, Fitted line regression plot and Minitab output of VIB-FQI and total kjeldahl nitrogen water chemistry
results for 33 Ohio intensification study wetlands (df = 32, F = 0.60, p = 0.444, R-squared = 1.9 percent).
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Scatterplot of ORAM vs Total Nitrogen (N = 33)
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Regression Analysis: ORAM versus TOT_NIT

The regression equation is
ORAM = 45.4 + 1.96 TOT NIT

Predictor Coef SE Coef T P
Constant 45.369 4.506 10.07 0.000
TOT NIT 1.960 1.790 1.10 0.282
S = 14.8672 R-Sg = 3.7% R-Sg(adj) = 0.6%

Analysis of Variance

Source DF SS MS F P
Regression 1 265.2 265.2 1.20 0.282
Residual Error 31 6852.1 221.0

Total 32 7117.2

Figure 55. Scatterplot, Fitted line regression plot and Minitab output of ORAM and total nitrogen water chemistry results for
33 Ohio intensification study wetlands (df = 32, F = 1.20, p = 0.282, R-squared = 3.7 percent).
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Scatterplot of VIBI vs Total Nitrogen (N = 33)
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Regression Analysis: VIBI versus TOT_NIT

The regression equation is
VIBI = 53.7 - 1.06 TOT NIT

Predictor Coef SE Coef T P
Constant 53.735 7.134 7.53 0.000
TOT NIT -1.062 2.834 -0.37 0.710
S = 23.5401 R-Sqg = 0.5% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 77.9 77.9 0.14 0.710
Residual Error 31 17178.3 554.1

Total 32 17256.2

Figure 56. Scatterplot, Fitted line regression plot and Minitab output of VIBI and total nitrogen water chemistry results for
33 Ohio intensification study wetlands (df = 32, F = 0.14, p = 0.710, R-squared = 0.5 percent).
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Scatterplot of VIBI-FQ vs Total Nitrogen (N = 33)
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Regression Analysis: VIBI_FQ versus TOT_NIT

The regression equation is
VIBT FQ = 38.6 + 1.30 TOT NIT

Predictor Coef SE Coef T P
Constant 38.598 5.684 6.79 0.000
TOT NIT 1.298 2.258 0.57 0.569
S = 18.7533 R-Sg = 1.1% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 116.3 116.3 0.33 0.569
Residual Error 31 10902.3 351.7

Total 32 11018.5

Figure 57. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and total nitrogen water chemistry results
for 33 Ohio intensification study wetlands (df =32, F = 0.33, p = 0.569, R-squared = 1.1 percent).
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Scatterplot of ORAM vs Total Phosphorus (N = 33)
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Regression Analysis: ORAM versus TOT_PHOS

The regression equation is
ORAM = 48.2 + 1.95 TOT_ PHOS

Predictor Coef SE Coef T P
Constant 48.248 3.253 14.83 0.000
TOT_PHOS 1.947 3.226 0.60 0.551
S = 15.0640 R-Sqg = 1.2% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 82.6 82.6 0.36 0.551
Residual Error 31 7034.6 226.9

Total 32 7117.2

Figure 58. Scatterplot, Fitted line regression plot and Minitab output of ORAM and total phosphorus water chemistry results
for 33 Ohio intensification study wetlands (df =32, F = 0.36, p = 0.551, R-squared = 1.2 percent).
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Scatterplot of VIBI vs Total Phosphorus (N = 33)
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Regression Analysis: VIBI versus TOT_PHOS

The regression equation is
VIBI = 52.9 - 2.34 TOT PHOS

Predictor Coef SE Coef T P
Constant 52.944 5.077 10.43 0.000
TOT_PHOS -2.343 5.036 -0.47 0.645
S = 23.5115 R-Sqg = 0.7% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 119.7 119.7 0.22 0.645
Residual Error 31 17136.5 552.8

Figure 59. Scatterplot, Fitted line regression plot and Minitab output of VIBI and total phosphorus water chemistry results
for 33 Ohio intensification study wetlands (df = 32, F = 0.22, p = 0.645, R-squared = 0.7 percent).
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Scatterplot of VIBI-FQ vs Total Phosphorus (N = 33)
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Regression Analysis: VIBI_FQ versus TOT_PHOS

The regression equation is
VIBI FQ = 41.6 - 0.58 TOT PHOS

Predictor Coef SE Coef T P
Constant 41.620 4.070 10.23 0.000
TOT_PHOS -0.582 4.036 -0.14 0.886
S = 18.8467 R-Sqg = 0.1% R-Sg(adj) = 0.0%

Analysis of Variance

Source DF SS MS F P
Regression 1 7.4 7.4 0.02 0.886
Residual Error 31 11011.2 355.2

Total 32 11018.5

Figure 60. Scatterplot, Fitted line regression plot and Minitab output of VIBI-FQ and total phosphorus water chemistry
results for 33 Ohio intensification study wetlands (df = 32, F = 0.02, p = 0.886, R-squared = 0.1 percent).
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Scatterplot of Number of Bryophyte Species vs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BRY_SPE versus ORAM

The regression equation is

BRY_SPE = - 2.25 + 0.315 ORAM

Predictor Coef SE Coef T P
Constant -2.252 3.912 -0.58 0.568

ORAM 0.31474 0.07575 4.15 0.000

S = 8.15676 R-Sqg = 26.5% R-Sg(adj) = 24.9%

Analysis of Variance

Source DF SS MS F P
Regression 1 1148.5 1148.5 17.26 0.000
Residual Error 48 3193.6 66.5

Total 49 4342.1

Figure 61. Scatterplot, Fitted line regression plot and Minitab output of number of bryophyte species and ORAM results for
50 Ohio intensification study wetlands (df = 49, F = 17.26, p < 0.001, R-squared = 26.5 percent).
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Scatterplot of Number of Bryophyte Species vs VIBI: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BRY_SPE versus VIBI

The regression equation is
BRY SPE = 1.60 + 0.226 VIBI

Predictor Coef SE Coef T P
Constant 1.603 2.699 0.59 0.555
VIBI 0.22551 0.04752 4.75 0.000
S = 7.84698 R-Sg = 31.9% R-Sg(adj) = 30.5%

Analysis of Variance

Source DF SS MS F P
Regression 1 1386.5 1386.5 22.52 0.000
Residual Error 48 2955.6 61.6

Total 49 4342.1

Figure 62. Scatterplot, Fitted line regression plot and Minitab output of number of bryophyte species and VIBI results for 50
Ohio intensification study wetlands (df = 49, F = 22.52, p < 0.001, R-squared = 31.9 percent).
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Scatterplot of Number of Bryophyte Species vs VIBI-FQ: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BRY_SPE versus VIBI_FQ

The regression equation is
BRY SPE = 0.48 + 0.311 VIBI FOQ

Predictor Coef SE Coef T P
Constant 0.484 2.356 0.21 0.838
VIBI_FQ 0.31059 0.05159 6.02 0.000

S = 7.17947 R-Sq = 43.0% R-Sq(adj) = 41.8%

Analysis of Variance

Source DF SS MS F P
Regression 1 1867.9 1867.9 36.24 0.000
Residual Error 48 2474.1 51.5

Total 49 4342.1

Figure 63. Scatterplot, Fitted line regression plot and Minitab output of number of bryophyte species and VIBI-FQ results for
50 Ohio intensification study wetlands (df = 49, F = 36.24, p < 0.001, R-squared = 43.0 percent).
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Scatterplot of Number of Bryophyte Genera vs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BRY_GEN versus ORAM

The regression equation is

BRY GEN = - 1.82 + 0.266 ORAM

Predictor Coef SE Coef T P
Constant -1.819 3.273 -0.56 0.581

ORAM 0.26625 0.06337 4.20 0.000

S = 6.82368 R-Sq = 26.9% R-Sg(adj) = 25.4%

Analysis of Variance

Source DF SS MS F P
Regression 1 821.88 821.88 17.65 0.000
Residual Error 48 2235.00 46.56

Total 49 3056.88

Figure 64. Scatterplot, Fitted line regression plot and Minitab output of number of bryophyte genera and ORAM results for
50 Ohio intensification study wetlands (df = 49, F = 17.65, p < 0.001, R-squared = 26.9 percent).
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Scatterplot of Number of Bryophyte Genera vs VIBI: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BRY_GEN versus VIBI

The regression equation is
BRY GEN = 1.49 + 0.190 VIBI

Predictor Coef SE Coef T P
Constant 1.486 2.261 0.66 0.514
VIBI 0.18991 0.03981 4.77 0.000
S = 6.57267 R-Sg = 32.2% R-Sg(adj) = 30.8%

Analysis of Variance

Source DF SS MS F P
Regression 1 983.28 983.28 22.76 0.000
Residual Error 48 2073.60 43.20

Total 49 3056.88

Figure 65. Scatterplot, Fitted line regression plot and Minitab output of number of bryophyte genera and VIBI results for 50
Ohio intensification study wetlands (df = 49, F = 22.76, p < 0.001, R-squared = 32.2 percent).
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Scatterplot of Number of Bryophyte Genera vs VIBI-FQ: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])

354

304

251

20

15+

10+

Number of Bryophyte Genera

0 10 20 30 40 50 60 70 80 90

Regression Analysis: BRY_GEN versus VIBI_FQ

The regression equation is
BRY GEN = 0.55 + 0.262 VIBI FQ

Predictor Coef SE Coef T P
Constant 0.546 1.971 0.28 0.783
VIBI_FQ 0.26151 0.04318 ©6.06 0.000

S = 6.00810 R-Sq = 43.3% R-Sg(adj) = 42.1%

Analysis of Variance

Source DF SS MS F P
Regression 1 1324.2 1324.2 36.68 0.000
Residual Error 48 1732.7 36.1

Total 49 3056.9

Figure 66. Scatterplot, Fitted line regression plot and Minitab output of number of bryophyte genera and VIBI-FQ results for
50 Ohio intensification study wetlands (df = 49, F = 36.68, p < 0.001, R-squared = 43.3 percent).
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Scatterplot of Moss QAI vs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
20
15
<
(o
= 10+
[7,]
o
=
5 -
[ ]
[ ]
04 e ) ) )
20 30 40 50 60 70 80 90
ORAM

Regression Analysis: MQAI versus ORAM

The regression equation is
MOATI = 1.36 + 0.166 ORAM

Predictor Coef SE Coef T P
Constant 1.363 2.221 0.61 0.542
ORAM 0.16597 0.04301 3.86 0.000
S = 4.63140 R-Sg = 23.7% R-Sg(adj) = 22.1%

Analysis of Variance

Source DF SS MS F P
Regression 1 319.39 319.39 14.89 0.000
Residual Error 48 1029.59 21.45

Total 49 1348.98

Figure 67. Scatterplot, Fitted line regression plot and Minitab output of number of Moss QAl and ORAM results for 50 Ohio
intensification study wetlands (df = 49, F = 14.89, p < 0.001, R-squared = 23.7 percent).
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Scatterplot of Moss QAI vs VIBI: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: MQAI versus VIBI

The regression equation is
MQOAI = 2.69 + 0.133 VIBI

Predictor Coef SE Coef T P
Constant 2.692 1.465 1.84 0.072
VIBI 0.13252 0.02579 5.14 0.000
S = 4.25780 R-Sg = 35.5% R-Sg(adj) = 34.1%

Analysis of Variance

Source DF SS MS F P
Regression 1 478.80 478.80 26.41 0.000
Residual Error 48 870.19 18.13

Total 49 1348.98

Figure 68. Scatterplot, Fitted line regression plot and Minitab output of number of Moss QAI and VIBI results for 50 Ohio
intensification study wetlands (df = 49, F = 26.41, p < 0.001, R-squared = 35.5 percent).

July 27, 2015 Page 105



Scatterplot of Moss QAI vs VIBI-FQ: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: MQAI versus VIBI_FQ

The regression equation is
MQOATI = 2.92 + 0.161 VIBI FQ

Predictor Coef SE Coef T P
Constant 2.916 1.378 2.12 0.040
VIBI_FQ 0.16112 0.03018 5.34 0.000

S = 4.19902 R-Sq = 37.3% R-Sg(adj) = 36.0

oe

Analysis of Variance

Source DF SS MS F P
Regression 1 502.66 502.66 28.51 0.000
Residual Error 48 846.33 17.63

Total 49 1348.98

Figure 69. Scatterplot, Fitted line regression plot and Minitab output of number of Moss QAI and VIBI-FQ results for 50 Ohio
intensification study wetlands (df = 49, F = 28.51, p < 0.001, R-squared = 37.3 percent).
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Scatterplot of Bryophyte QAIvs ORAM: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BryoQAIl versus ORAM

The regression equation is
BryoQAI = 1.19 + 0.186 ORAM

Predictor Coef SE Coef T P
Constant 1.194 2.313 0.52 0.608
ORAM 0.18590 0.04478 4.15 0.000
S = 4.82136 R-Sg = 26.4% R-Sg(adj) = 24.9%

Analysis of Variance

Source DF SS MS F P
Regression 1 400.67 400.67 17.24 0.000
Residual Error 48 1115.78 23.25

Total 49 1516.45

Figure 70. Scatterplot, Fitted line regression plot and Minitab output of number of Bryophyte QAl and ORAM results for 50
Ohio intensification study wetlands (df =49, F = 17.24, p < 0.001, R-squared = 26.4 percent).
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Scatterplot of Bryophyte QAI vs VIBI: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BryoQAI versus VIBI

The regression equation is
BryoQAI = 3.39 + 0.135 VIBI

Predictor Coef SE Coef T P
Constant 3.395 1.587 2.14 0.038
VIBI 0.13467 0.02795 4.82 0.000
S = 4.61426 R-Sg = 32.6% R-Sg(adj) = 31.2%

Analysis of Variance

Source DF SS MS F P
Regression 1 494.46 494.46 23.22 0.000
Residual Error 48 1021.99 21.29

Total 49 1516.45

Figure 71. Scatterplot, Fitted line regression plot and Minitab output of number of Bryophyte QAI and VIBI results for 50
Ohio intensification study wetlands (df = 49, F = 23.22, p < 0.001, R-squared = 32.6 percent).

July 27, 2015 Page 108



Scatterplot of Bryophyte QAI vs VIBI-FQ: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: BryoQAlI versus VIBI_FQ

The regression equation is
BryoQAI = 3.22 + 0.174 VIBI FQ

Predictor Coef SE Coef T P
Constant 3.218 1.447 2.22 0.031
VIBI_FQ 0.17354 0.03169 5.48 0.000

S = 4.40938 R-Sq = 38.5% R-Sq(adj) = 37.2%

Analysis of Variance

Source DF SS MS F P
Regression 1 583.20 583.20 30.00 0.000
Residual Error 48 933.25 19.44

Total 49 1516.45

Figure 72. Scatterplot, Fitted line regression plot and Minitab output of number of Bryophyte QAI and VIBI-FQ results for 50
Ohio intensification study wetlands (df = 49, F = 30.00, p < 0.001, R-squared = 38.5 percent).
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Boxplot of Number of Bryophyte Species vs VIBI-FQ Category
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One-way ANOVA: BRY_SPE versus VIBIFQCAT2

Source DF SS MS F P
VIBIFQCAT2 2 1946.6 973.3 24.44 0.000
Error 39 1553.3 39.8

Total 41 3499.9

S = 6.311 R-Sg = 55.62% R-Sg(adj) = 53.34%
Level N Mean StDev
Category 1 6 4.333 3.141
Category 2 28 13.821 6.794
Category 3 8 27.375 6.070

Individual 95% CIs For Mean Based on Pooled StDev

Level e - F-——————— t———————
Category 1 (=== *——- )
Category 2 (==*-)
Category 3 (—==*———-)
—t————————- fomm - fomm - Fomm =
0 10 20 30

Pooled StDev = 6.311

Grouping Information Using Tukey Method

VIBIFQCAT2 N Mean Grouping
Category 3 8 27.375 A
Category 2 28 13.821 B
Category 1 6 4.333 C

Means that do not share a letter are significantly different.

Figure 73. Box and whiskers plot and Minitab output of number of bryophyte species for 42 Ohio intensification study wetlands,
broken down by proposed VIBI-FQ categories. Eight sites having either extremely recent or ongoing habitat disturbances were
excluded from this comparison.
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Boxplot of Number of Bryophyte Genera vs VIBI-FQ Category
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One-way ANOVA: BRY_GEN versus VIBIFQCAT2

Source DF SS MS F P
VIBIFQCAT2 2 1356.0 678.0 23.90 0.000
Error 39 1106.4 28.4

Total 41 2462.5

S = 5.326 R-Sg = 55.07% R-Sg(adj) = 52.76%
Level N Mean StDev
Category 1 6 4.167 3.061
Category 2 28 11.679 5.644
Category 3 8 23.250 5.339

Individual 95% CIs For Mean Based on Pooled StDev

Level Fo———————= Fo———————= Fmm—————— Fmm——————
Category 1 (—-———- L )
Category 2 (——*—=)
Category 3 (m———Fmmm o )
Fommm—————— Fommm—————— Fommm—————— Fommm—————
0.0 7.0 14.0 21.0

Pooled StDev = 5.326

Grouping Information Using Tukey Method

VIBIFQCAT2 N Mean Grouping
Category 3 8 23.250 A
Category 2 28 11.679 B
Category 1 6 4.167 C

Means that do not share a letter are significantly different.

Figure 74. Box and whiskers plot and Minitab output of number of bryophyte genera for 42 Ohio intensification study wetlands,
broken down by proposed VIBI-FQ categories. Eight sites having either extremely recent or ongoing habitat disturbances were
excluded from this comparison.
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Boxplot of Moss QAI vs VIBI-FQ Category
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One-way ANOVA: MQAI versus VIBIFQCAT2

Source DF SS MS F P
VIBIFQCAT2 2 403.9 201.9 13.59 0.000
Error 39 579.4 14.9
Total 41  983.3
S = 3.854 R-Sg = 41.07% R-Sg(adj) = 38.05%
Level N Mean StDev
Category 1 6 5.577 4.498
Category 2 28 10.170 4.017
Category 3 8 16.161 2.468
Individual 95% CIs For Mean Based on Pooled StDev
Level ===—= t————— t————— o F-——-
Category 1 (—=———- Kmm )
Category 2 (==*==)
Category 3 (————*————-— )
—_——— o o o +———
5.0 10.0 15.0 20.0

Pooled StDev = 3.854

Grouping Information Using Tukey Method

VIBIFQCAT2 N Mean Grouping
Category 3 8 16.161 A
Category 2 28 10.170 B
Category 1 6 5.577 C

Means that do not share a letter are significantly different.

Figure 75. Box and whiskers plot and Minitab output of number of Moss QAIl scores for 42 Ohio intensification study wetlands,
broken down by proposed VIBI-FQ categories. Eight sites having either extremely recent or ongoing habitat disturbances were
excluded from this comparison.

July 27, 2015 Page 112



Boxplot of Bryophyte QAI vs VIBI-FQ Category
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One-way ANOVA: BryoQAI versus VIBIFQCAT2

Source DF SS MS F P

VIBIFQCAT2 2 524.4 262.2 15.66 0.000

Error 39 652.8 16.7

Total 41 1177.1

S = 4.091 R-Sg = 44.55% R-Sg(adj) = 41.70%

Level N Mean StDev

Category 1 6 5.567 4.493

Category 2 28 10.961 4.236

Category 3 8 17.675 3.101
Individual 95% CIs For Mean Based on Pooled StDev

Level  ——=——= tm——————— e o +-—-

Category 1 (—=————- Kmm )

Category 2 (==*=-)

Category 3 (-———- *om——— )
————— F———————— F———————— F———————— +-—-

5.0 10.0 15.0 20.0

Pooled StDev = 4.091

Grouping Information Using Tukey Method

VIBIFQCAT2 N Mean Grouping

Category 3 8 17.675 A

Category 2 28 10.961 B

Category 1 6 5.567 C

Means that do not share a letter are significantly different.

Figure 76. Box and whiskers plot and Minitab output of number of Bryophyte QAI scores for 42 Ohio intensification study
wetlands, broken down by proposed VIBI-FQ categories. Eight sites having either extremely recent or ongoing habitat
disturbances were excluded from this comparison.
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Top Soil Layer Mehlich Phosphorus and Wetland VIBI-FQ Scores
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Figure 77. Mehlich Phosphorus values from the top soil layer and VIBI-FQ scores for all 50 Ohio NWCA intensification wetlands.
Sorted from smallest to largest P-Mehlich values.
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Boxplot of VIBI-FQ vs Soil Mehlich Phosphorus
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One-way ANOVA: VIBI_FQ versus Pmehl_Cat2

Source DF SS MS F P

Pmehl Cat2 1 2700 2700 7.78 0.008

Error 48 16664 347

Total 49 19364

S = 18.63 R-Sg = 13.94% R-Sg(adj) = 12.15%

Individual 95% CIs For Mean Based on Pooled StDev

Level N Mean StDev o e ———_——— e e
1 30 47.20 19.67 [ o )
2 20 32.20 16.94 (—=—=—————= Hmmm e )
Fo———— - Fo———— - Fo———— - o
24.0 32.0 40.0 48.0

Pooled StDev = 18.63

Grouping Information Using Tukey Method
Pmehl Cat2 N Mean Grouping

1 30 47.20 A

2 20 32.20 B

Means that do not share a letter are significantly different.

Figure 78. Box and whiskers plot and Minitab output of VIBI-FQ scores compared to low and high Mehlich Phosphorus
levels for all 50 Ohio NWCA intensification wetlands.
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Scatterplot of VIBI-FQ vs Mehlich Phosphorus: Ohio NWCA Intensification (2011-2014)
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])

90 e
80
70
60
50

VIBI-FQ

40
30-
20-
10

04

0 20 40 60 80 100
P-Mehlich

Regression Analysis: VIBI_FQ versus Pmehl

The regression equation is
VIBI FQ = 47.2 - 0.354 Pmehl

Predictor Coef SE Coef T P
Constant 47.224 3.684 12.82 0.000
Pmehl -0.3543 0.1483 =-2.39 0.021
S = 18.9884 R-Sg = 10.6% R-Sg(adj) = 8.8%

Analysis of Variance

Source DF SS MS F P
Regression 1 2057.1 2057.1 5.71 0.021
Residual Error 48 17306.9 360.6

Total 49 19364.0

Figure 79. Scatterplot, Fitted line regression plot and Minitab output of number of VIBI-FQ and P-Mehlich results for 50 Ohio
intensification study wetlands (df =49, F = 5.71, p = 0.021, R-squared = 10.6 percent).
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Figure 80. Kipton Reservation (Lorain County; NWCA-3104), displayed on 2006-2007 Ohio Statewide Imagery
Program Orthophotography. The purple dot represents the NWCA intensification site assessment center
point.
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Figure 81. Kipton Reservation (Lorain County; NWCA-3104), displayed on historic (~1950s — 1960s) USGS 7.5 minute
topographic mapping. The purple dot represents the NWCA intensification site assessment center point.
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Figure 82. Mosquito Creek Wildlife Area (Trumbull County; NWCA-3142), displayed on 2006-2007 Ohio Statewide
Imagery Program Orthophotography. The purple dot represents the NWCA intensification site assessment center
point.
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Figure 83. Mosquito Creek Wildlife Area (Trumbull County; NWCA-3142), displayed on historic (~1950s — 1960s) USGS
7.5 minute topographic mapping. The purple dot represents the NWCA intensification site assessment center point.
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Figure 84. Portage County wetland site (NWCA-3070) displayed on historic (~1950s — 1960s) USGS 7.5 minute
topographic mapping. The purple dot represents the NWCA intensification site assessment center point.
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Figure 85. Brecksville Reservation (Cuyahoga County; NWCA-3081), displayed on 2006-2007 Ohio Statewide Imagery
Program Orthophotography. The purple dot represents the NWCA intensification site assessment center point.
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Figure 86. Ashtabula County wetland site (NWCA-3138) displayed on 2006-2007 Ohio Statewide Imagery Program
Orthophotography. The purple dot represents the NWCA intensification site assessment center point.
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Scatterplot of VIBI-FQ vs Soil Profile % Carbon Decrease (N = 31)
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Regression Analysis: VIBI_FQ versus Cdec

The regression equation is
VIBI FQ = 48.0 - 1.14 Cdec

Predictor Coef SE Coef T P
Constant 48.011 4.311 11.14 0.000
Cdec -1.1355 0.5630 -2.02 0.053
S = 18.3835 R-Sg = 12.3% R-Sg(adj) = 9.3%

Analysis of Variance

Source DF SS MS F P
Regression 1 1374.9 1374.9 4.07 0.053
Residual Error 29 9800.6 338.0

Total 30 11175.5

Figure 87. Scatterplot, Fitted line regression plot and Minitab output of number of VIBI-FQ and soil profile percent carbon
decrease for 31 Ohio intensification study wetlands (df = 30, F = 4.07, p = 0.053, R-squared = 12.3 percent).
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Boxplot of VIBI-FQ vs Soil Profile % Carbon Decrease (N = 31)
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One-way ANOVA: VIBI_FQ versus CDEC_TYPE

Source DF SS MS F P
CDEC_TYPE 1 1894 1894 5.92 0.021

Error 29 9281 320

Total 30 11176

S = 17.89 R-Sg = 16.95% R-Sg(adj) = 14.09%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev —-——-—-—-——--- o e ———_— JF T +-
1-Low 19 48.63 19.31 [T r—— ko )
2-High 12 32.58 15.28 (-———==—=——- [ T ——— )
———————— R it T et
30 40 50 60

Pooled StDhev = 17.89

Grouping Information Using Tukey Method
CDEC TYPE N Mean Grouping

1-Low 19 48.63 A

2-High 12 32.58 B

Means that do not share a letter are significantly different.

Figure 88. Box and whiskers plot and Minitab output of VIBI-FQ scores compared to low and high soil profile percent
carbon decrease levels for 31 Ohio NWCA intensification wetlands.
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Figure 89. City of Streetshoro wetland site (Portage County; NWCA-3118) having a significant percent carbon decrease
in the soil profile displayed on 2006-2007 Ohio Statewide Imagery Program Orthophotography. The purple dot
represents the NWCA intensification site assessment center point.
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Figure 90. Portage County wetland site (NWCA-3058) having a significant percent carbon decrease in the soil profile
displayed on 2006-2007 Ohio Statewide Imagery Program Orthophotography. The purple dot represents the NWCA
intensification site assessment center point.
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Scatterplot of VIBI_FQ vs Soil Profile Irregular Phosphorus Decrease (N = 35)
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Regression Analysis: VIBI_FQ versus Pdec

The regression equation is
VIBI FQ = 43.9 - 0.252 Pdec

Predictor Coef SE Coef T P
Constant 43.934 4.220 10.41 0.000
Pdec -0.2519 0.2088 -1.21 0.236
S = 20.6948 R-Sq = 4.2% R-Sg(adj) = 1.3%

Analysis of Variance

Source DF SS MS F P
Regression 1 623.7 623.7 1.46 0.236
Residual Error 33 14133.1 428.3

Total 34 14756.7

Figure 91. Scatterplot, Fitted line regression plot and Minitab output of number of VIBI-FQ and soil profile phosphorus
decrease for 35 Ohio intensification study wetlands (df = 34, F = 1.46, p = 0.236, R-squared = 4.2 percent).
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Boxplot of VIBI-FQ vs Soil Profile Irregular Phosphorus Decrease (N = 35)
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One-way ANOVA: VIBI_FQ versus Pdec_CAT

Source DF SS MS F P

Pdec CAT 1 613 613 1.43 0.240

Error 33 14144 429

Total 34 14757

S = 20.70 R-Sg = 4.16% R-Sg(adj) = 1.25%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDhev —---+----—---- fom o ——— I
1 28 43.18 20.67 (——————— X )
2 7 32.71 20.85 (——————————————- Kl )
———tm Fom Fom to————
20 30 40 50

Pooled StDev = 20.70

Grouping Information Using Tukey Method
Pdec CAT N Mean Grouping

1 28 43.18 A

2 7 32.71 A

Means that do not share a letter are significantly different.

Figure 92. Box and whiskers plot and Minitab output of VIBI-FQ scores compared to low and high soil profile phosphorus
decrease levels for 31 Ohio NWCA intensification wetlands.
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Scatterplot of VIBI-FQ vs Level 1 Habitat and Hydrology Disturbance Scores
(N =50 [11 NWCA Sites + 39 Ohio Intensification Sites])
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Regression Analysis: VIBI_FQ versus Soil_Dist2

The regression equation is

VIBT FQ = - 9.25 + 7.24 Soil Dist2
Predictor Coef SE Coef T P
Constant -9.246 5.032 -1.84 0.072

Soil Dist2 7.2377 0.6863 10.55 0.000

S = 11.0286 R-Sq = 69.8% R-Sqg(adj) = 69.2%

Analysis of Variance

Source DF SS MS F P
Regression 1 13526 13526 111.20 0.000
Residual Error 48 5838 122

Total 49 19364

Figure 93. Scatterplot, Fitted line regression plot and Minitab output of number of VIBI-FQ and Level 1 disturbance scores for
50 Ohio intensification study wetlands (df = 49, F = 111.20, p < 0.001, R-squared = 69.8 percent).
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Appendix 1. Site maps for all 50 wetlands included in the Ohio NWCA intensification study.

NWCA-OH-3022 (Perry County, Ohio)
June 8§, 2011
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NWCA-OH-3019 (Richland County, Ohio)
June 15, 2011
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NWCA-OH-3025 (Marion County, Ohio)
June 22, 2011
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NWCA-OH-3020 (Medina County, Ohio)
June 29, 2011
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NWCA-OH-3031 (Wayne County, Ohio)
July 6, 2011
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NWCA-OH-3014 (Jefferson County, Ohio)
July 11, 2011
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NWCA-OH-3006 (Ottawa County, Ohio)
July 13, 2011
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NWCA-OH-3050 (Clinton County, Ohio)
July 27, 2011
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NWCA-OH-3057 (Wayne County, Ohio)
August 1, 2011
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NWCA-OH-3030 (Ottawa County, Ohio)
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NWCA-OH-3005 (Fairfield County, Ohio)
August 8, 2011
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NWCA-OH-3003 (Tuscarawas County, Ohio)
August 10, 2011
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NWCA-OH-3004 (Stark County, Ohio)
August 30, 2011

.M

ﬂ '1‘

® Assessment Area Center Point

i‘ 7 }; Wetland Assessment Area

Vegetation Plots

100M Buffer

0 25 50 100 150 200

N e s \Veters

May 15, 2015 Page 155



NWCA-OH-3080 (Pickaway County, Ohio)
September 7, 2011
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NWCA-OH-3100 (Sandusky County, Ohio)
June 21, 2012
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NWCA-OH-3090 (Ashtabula County, Ohio)
June 25, 2012
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NWCA-OH-3072 (Ottawa County, Ohio)
June 27, 2012
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NWCA-OH-3045 (Allen County, Ohio)
July 2, 2012
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NWCA-OH-3063 (Marion County, Ohio)
July 9, 2012
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NWCA-OH-3081 (Cuyahoga County, Ohio)
July 11 2012
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NWCA-OH-3046 (Portage County, Ohio)
July 16, 2012
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NWCA-OH-3106 (Geauga County, Ohio)
July 18, 201
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NWCA-OH-3104 (Lorain County, Ohio)
July 23, 2012
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NWCA-OH-3066 (Trumbull County, Ohio)
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NWCA-OH-3068 (Huron County, Ohio)
July 30, 2012
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NWCA-OH-3083 (Mercer County, Ohio)
August 1, 2012
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NWCA-OH-3044 (Trumbull County, Ohio)
August 8, 2012
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NWCA-OH-3132 (Huron County, Ohio)
August 6, 2012
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NWCA-OH-3062 (Geauga County, Ohio)
August 22, 2012
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NWCA-OH-3097 (Stark County, Ohio)
September 5, 2012

=

>

B D0 e Sl
engiaaire, - SIS
- o e S .
ey 3 N aad
‘» ? ‘w
o =
o~ . =1
i
» 3;5 - =~ '.'_‘ fr
- N S
'\ ", L] A
_ - - i g
%" 3 - - e
. -
- -
O .
L M O
. -
» )
5 !
,, ?‘
L e -
’_ L o’ ;(" :
x >
) g ',‘ '-0‘ r
- FoRING
- Sty s -3 ~ -
sh_l_\& : ,’»

=
N e
VAN 5 3
. J-_-_ ’\i',',’.‘
;- F
- SR fate nd
_

® Assessment Area Center Point

Wetland Assessment Area

Vegetation Plots

100M Buffer

0 25 50 100 150 200

- e s \eters

May 15, 2015 Page 172




NWCA-OH-3073 (Tuscarawas County, Ohio)
June 18, 2013
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NWCA-OH-3094 (Ashtabula County, Ohio)
June 25, 2013
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NWCA-OH-3085 (Gallia County, Ohio)
July 1, 2013
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NWCA-OH-3107 (Morrow County, Ohio)
July 3, 2013
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NWCA-OH-3105 (Columbiana County, Ohio)
July 8, 2013
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NWCA-OH-3075 (Ashland County, Ohio)
July 16, 2013
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NWCA-OH-3058 (Portage County, Ohio)
July 22, 2013
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NWCA-OH-3118 (Portage County, Ohio)
July 24, 2013
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NWCA-OH-3099 (Ashtabula County, Ohio)
July 29, 2013
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NWCA-OH-3048 (Belmont County, Ohio)
August 12, 2013
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NWCA-OH-3054 (Medina County, Ohio)
August 14, 2013
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NWCA-OH-3082 (Trumbull County, Ohio)
August 19, 2013
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NWCA-OH-3086 (Trumbull County, Ohio)
August 26, 2013
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NWCA-OH-3070 (Portage County, Ohio)
September 4, 2013
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NWCA-OH-3138 (Ashtabula County, Ohio)

September 9, 2013
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NWCA-OH-3139 (Wayne County, Ohio)
June 18, 2014
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NWCA-OH-3142 (Trumbull County, Ohio)
June 25, 2014
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NWCA-OH-3049 (Portage County, Ohio)
June 30, 2014
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NWCA-OH-3143 (Lucas County, Ohio)
July 2, 2014
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NWCA-OH-3136 (Erie County, Ohio)
July 9, 2014
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Appendix III. Draft U.S. EPA NWCA site data with VMMI, VIBI-FQ, field buffer stress and LDI parameters.

Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-1240 3-Good 87.80 10 6.10 50.80 88.14 1.00 1.06 1.03 1.05 1.03
NWCA11-2426 3-Good 83.10 0 7.43 18.37 65.54 1.00 1.00 1.02 1.08 1.01
NWCA11-1266 1-Poor 27.50 0.44 9.50 9.16 1.00 1.00 1.01 1.10 1.01
NWCA11-1304 2-Fair 53.00 9 4.97 30.86 68.02 1.00 1.00 1.09 1.26 1.04
NWCA11-1299 3-Good 63.10 12 4.89 21.17 53.65 5.04 5.94 6.03 5.34 5.54
NWCA11-2418 3-Good 75.00 3 7.00 7.00 46.61 1.02 2.14 2.77 1.95 1.80
NWCA11-2432 2-Fair 57.60 2 6.52 24.09 68.03 1.00 1.02 1.03 1.17 1.03
NWCA11-2407 3-Good 77.10 6 7.00 9.90 50.75 1.16 1.56 1.63 1.68 1.43
NWCA11-1006 2-Fair 57.60 1 5.30 27.78 65.66 1.00 1.01 1.70 1.38 1.18
NWCA11-2434 2-Fair 74.00 3 7.63 20.67 70.09 1.63 3.28 2.06 1.80 2.23
NWCA11-2435 2-Fair 65.10 0 7.42 20.67 68.74 1.00 1.02 1.22 1.29 1.08
NWCA11-1002 2-Fair 67.00 0 5.03 21.75 55.39 1.00 1.37 2.64 2.25 1.57
NWCA11-1014 2-Fair 52.80 0 4.97 33.04 71.12 1.00 1.66 2.43 2.86 1.67
NWCA11-1011 3-Good 65.80 0 5.19 31.87 70.81 1.00 1.00 1.00 1.00 1.00
NWCA11-2410 3-Good 77.20 4 7.31 21.36 69.07 1.00 1.00 1.01 1.08 1.01
NWCA11-1105 1-Poor 51.20 3 3.47 11.72 31.29 1.00 1.00 1.60 2.52 1.27
NWCA11-2639 2-Fair 67.00 0 5.57 23.53 61.27 1.00 1.00 2.18 1.73 1.31
NWCA11-2637 3-Good 76.20 0 7.50 15.20 61.45 1.00 1.19 1.09 1.61 1.14
NWCA11-2536 3-Good 74.40 0 7.39 23.81 73.08 1.27 2.57 2.57 2.06 2.00
NWCA11-2420 2-Fair 67.90 3 7.03 23.25 70.00 1.11 3.20 3.62 2.56 2.38
NWCA11-2055 1-Poor 42.70 9 2.90 26.67 49.08 3.61 4.23 3.55 3.31 3.75
NWCA11-2027 1-Poor 45.40 0 2.10 34.84 55.75 1.00 1.11 2.42 2.98 1.51
NWCA11-2402 1-Poor 49.30 2 4.86 23.47 56.78 1.00 1.00 1.16 1.26 1.06
NWCA11-2066 3-Good 69.70 6 6.00 28.85 71.59 1.52 1.65 1.86 1.38 1.61
NWCA11-2025 2-Fair 58.60 1 4.77 32.82 69.53 1.00 1.00 2.75 3.59 1.61
NWCA11-2404 3-Good 83.80 1 6.99 21.19 66.83 1.22 2.77 3.92 2.69 2.37
NWCA11-2412 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.85 2.69 2.78 1.77
NWCA11-2777 1-Poor 40.50 7 3.78 42.39 73.65 1.09 1.74 1.22 1.12 1.31
NWCA11-2666 1-Poor 45.50 6 3.59 23.24 48.49 1.13 2.53 2.38 1.54 1.84
NWCA11-2653 2-Fair 59.00 3 4.71 13.60 41.69 1.74 2.73 2.83 1.53 2.23
NWCA11-2647 3-Good 74.10 1 7.15 13.61 57.00 1.18 1.90 2.22 2.00 1.69
NWCA11-ND-5052 3-Good 38.10 2 1.64 12.16 20.47 1.93 2.66 3.10 3.07 2.50
NWCA11-2634 3-Good 81.40 6 7.42 15.00 60.64 2.24 1.49 1.67 1.73 1.85
NWCA11-2651 3-Good 65.40 2 6.18 15.75 53.96 1.00 2.22 2.00 1.85 1.65
NWCA11-2652 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.06 1.01
NWCA11-2427 3-Good 75.00 0 7.00 7.00 46.61 1.10 3.43 1.83 1.58 1.99
NWCA11-OH-3020 1-Poor 25.90 9 0.24 9.55 7.98 4.54 4.46 3.74 3.89 4.29
NWCA11-ND-5001 3-Good 53.40 8 2.34 9.64 21.28 4.54 4.28 3.30 4.13 4.17
NWCA11-1059 1-Poor 51.10 8 3.49 28.22 55.01 1.26 1.04 1.31 1.50 1.23
NWCA11-1054 1-Poor 39.80 10 3.30 8.02 24.95 3.99 5.69 4.74 3.48 4.60
NWCA11-1021 3-Good 80.50 0 7.00 14.00 56.61 1.00 1.16 1.09 1.85 1.15
NWCA11-1017 3-Good 78.80 0 6.79 17.49 60.29 1.00 1.00 1.02 2.00 1.10
NWCA11-1823 3-Good 76.90 0 6.39 25.89 69.79 1.04 1.85 2.78 3.13 1.84
NWCA11-1821 3-Good 65.90 0 5.67 26.75 66.54 1.00 1.08 1.13 1.09 1.06
NWCA11-1837 2-Fair 61.80 0 2.84 35.17 60.83 1.06 1.47 1.58 1.31 1.31
NWCA11-2225 1-Poor 14.50 10 0.43 8.55 7.75 3.51 2.66 2.22 2.24 2.87
NWCA11-2232 3-Good 64.90 8 2.93 6.63 20.64 2.32 3.28 3.22 2.87 2.84
NWCA11-2238 1-Poor 32.10 6 1.73 12.85 22.05 2.23 2.27 2.31 2.29 2.26
NWCA11-2241 2-Fair 49.30 9 3.53 20.51 44.22 2.28 2.33 2.30 2.29 2.30
NWCA11-2785 2-Fair 37.30 6 1.97 12.65 23.25 1.49 1.62 2.26 2.90 1.82
NWCA11-2790 2-Fair 57.30 5 3.52 31.13 59.33 1.00 1.16 1.23 1.41 1.14
NWCA11-2794 3-Good 59.90 2 5.25 35.27 76.07 1.50 1.44 1.27 1.48 1.44
NWCA11-2799 1-Poor 28.70 8 0.84 9.65 11.88 1.98 1.98 2.14 2.71 2.08
NWCA11-2800 1-Poor 46.20 2 2.67 29.40 51.54 2.61 2.24 1.71 1.53 2.21
NWCA11-4025 3-Good 65.00 10 2.92 4.54 18.27 3.25 3.41 3.00 2.36 3.16
NWCA11-4029 1-Poor 25.60 10 0.70 4.33 4.40 3.41 3.38 3.15 2.50 3.26
NWCA11-4031 1-Poor 43.90 3.22 21.19 43.22 2.02 2.16 2.08 2.18 2.09
NWCA11-4583 3-Good 67.10 4 4.35 30.30 63.32 1.08 1.26 1.59 1.58 1.28
NWCA11-1162 3-Good 68.30 5.21 44.82 82.56 1.00 1.04 1.16 1.83 1.13
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI | Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-1174 3-Good 69.00 0 6.89 33.05 83.11 4.02 3.64 3.64 3.68 3.79
NWCA11-1824 2-Fair 60.00 0 3.05 25.00 47.63 1.00 1.04 1.42 1.67 1.16
NWCA11-2974 3-Good 67.20 3 6.36 38.89 88.17 1.68 1.43 1.14 2.03 1.53
NWCA11-OH-3006 3-Good 63.80 3 5.14 14.25 45.33 1.00 1.19 1.91 2.53 1.39
NWCA11-2415 3-Good 61.20 4 5.79 28.30 69.44 1.05 1.60 1.26 1.13 1.26
NWCA11-1836 3-Good 78.80 0 6.77 21.43 65.77 1.00 1.54 2.12 1.51 1.44
NWCA11-1010 3-Good 82.00 0 6.96 15.92 59.12 1.00 1.00 1.96 1.34 1.23
NWCA11-1203 3-Good 81.00 4 7.00 14.50 57.32 1.00 1.00 1.02 2.21 1.12
NWCA11-2599 2-Fair 73.40 1 8.03 21.50 73.58 1.00 1.10 1.08 2.08 1.15
NWCA11-2600 2-Fair 61.10 2 5.36 17.79 51.78 1.00 2.31 3.71 2.56 2.09
NWCA11-2582 1-Poor 48.90 7 1.12 11.88 16.84 1.00 2.04 1.41 1.28 1.42
NWCA11-2531 2-Fair 66.70 0 5.32 12.80 44.38 2.77 2.66 2.81 1.60 2.63
NWCA11-1222 1-Poor 59.30 4 6.41 10.00 47.22 1.00 1.01 1.53 1.68 1.18
NWCA11-1210 3-Good 82.30 8 6.98 17.15 60.96 2.22 2.21 2.28 3.03 2.31
NWCA11-ND-5003 3-Good 49.80 6 1.75 7.54 14.56 3.82 4.55 4.07 3.74 4.08
NWCA11-ND-5004 2-Fair 32.40 6 0.64 4.25 3.99 4.61 4.59 4.38 4.22 4.52
NWCA11-ND-5007 3-Good 66.40 7 2.03 22.63 37.86 3.04 3.02 3.09 3.09 3.05
NWCA11-ND-5008 3-Good 41.50 6 1.66 7.14 13.46 4.54 4.61 4.52 4.38 4.54
NWCA11-ND-5010 1-Poor 12.40 9 0.09 7.30 3.83 4.71 3.95 3.71 3.71 4.18
NWCA11-ND-5011 3-Good 38.30 2 3.50 12.34 32.36 2.75 2.67 3.07 3.69 2.88
NWCA11-ND-5012 3-Good 45.10 2 2.28 11.25 23.18 3.10 3.36 3.64 3.51 3.32
NWCA11-ND-5013 3-Good 52.30 4 3.29 20.83 43.19 2.21 3.44 3.64 3.64 3.01
NWCA11-ND-5006 1-Poor 24.40 0 0.06 2.04 0.37 1.00 1.47 2.76 3.52 1.75
NWCA11-1622 2-Fair 67.30 0 8.53 11.50 59.29 4.79 3.00 1.62 1.21 3.26
NWCA11-1638 3-Good 82.90 0 8.95 20.33 71.90 1.20 1.56 1.78 1.26 1.43
NWCA11-1646 1-Poor 23.80 0 2.26 4.04 14.15 1.00 1.00 1.00 1.03 1.00
NWCA11-1661 3-Good 76.60 0 9.00 9.00 55.71 1.00 1.00 1.00 1.00 1.00
NWCA11-1677 3-Good 83.70 0 9.26 20.03 71.47 1.00 1.24 1.67 1.26 1.23
NWCA11-1685 1-Poor 59.90 0 6.12 18.66 57.79 2.59 2.93 1.59 1.22 2.36
NWCA11-1697 3-Good 74.50 0 8.44 9.81 56.88 1.47 1.57 1.01 1.04 1.36
NWCA11-2578 1-Poor 13.90 3 0.62 7.72 7.77 4.13 4.10 4.00 3.38 4.02
NWCA11-2588 1-Poor 40.10 0 2.40 10.02 22.15 3.37 3.94 2.51 1.61 3.19
NWCA11-1226 1-Poor 41.90 5 3.29 9.39 26.83 1.00 1.00 1.49 1.67 1.17
NWCA11-2012 3-Good 75.10 2 6.36 46.75 89.74 1.00 1.03 1.61 1.53 1.18
NWCA11-2016 3-Good 85.00 3 6.39 38.89 88.37 1.00 1.20 1.28 1.28 1.15
NWCA11-3816 1-Poor 13.90 7 0.81 21.72 28.94 3.44 3.69 3.06 2.95 3.39
NWCA11-2437 1-Poor 48.80 4 4.24 27.59 58.77 1.14 1.98 2.02 1.97 1.65
NWCA11-2443 2-Fair 72.50 0 7.85 21.08 72.00 1.17 3.05 1.79 1.59 1.90
NWCA11-2450 2-Fair 67.10 0 7.00 9.90 50.75 1.09 1.22 1.01 1.59 1.16
NWCA11-2453 2-Fair 58.40 0 4.54 25.44 57.56 1.00 1.23 1.38 2.27 1.27
NWCA11-2454 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.00 1.00
NWCA11-2458 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.02 1.85 2.54 1.33
NWCA11-1202 1-Poor 40.60 2 3.13 10.96 28.08 1.00 1.12 2.08 1.59 1.31
NWCA11-3047 3-Good 76.80 0 7.05 10.61 52.05 1.00 1.00 1.01 1.00 1.00
NWCA11-2677 1-Poor 55.00 6 4.21 28.90 60.48 3.32 4.04 2.33 1.50 3.16
NWCA11-2229 1-Poor 21.80 10 2.77 8.08 21.72 3.61 2.82 2.18 2.17 2.94
NWCA11-1085 1-Poor 47.00 7 3.40 20.98 44.06 3.47 3.97 2.91 3.25 3.48
NWCA11-1051 1-Poor 51.60 9 5.43 37.29 80.07 1.18 1.50 1.50 1.64 1.38
NWCA11-1072 1-Poor 52.00 10 4.53 23.35 54.54 2.91 4.19 4.59 4.56 3.80
NWCA11-1356 3-Good 77.00 2 6.96 10.50 51.38 1.00 1.00 1.00 1.00 1.00
NWCA11-1335 1-Poor 54.90 5 7.65 19.75 68.86 2.76 4.01 4.46 3.49 3.54
NWCA11-1326 3-Good 75.00 2 7.00 7.00 46.61 1.00 1.00 1.39 3.37 1.31
NWCA11-1303 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.03 1.00
NWCA11-1243 1-Poor 55.60 0 5.24 14.74 46.65 1.00 1.00 1.00 1.00 1.00
NWCA11-3042 3-Good 81.10 0 6.98 15.91 59.18 1.00 1.00 1.00 1.00 1.00
NWCA11-1020 1-Poor 47.50 0 4.08 17.22 42.98 1.00 1.24 1.38 1.13 1.16
NWCA11-1029 3-Good 60.20 0 6.15 26.13 68.60 1.00 1.16 1.80 1.37 1.24
NWCA11-1217 1-Poor 30.20 3 3.85 17.79 42.34 1.49 2.84 5.57 6.05 3.17
NWCA11-1218 2-Fair 65.50 2 7.00 9.90 50.75 1.00 1.49 3.10 3.63 1.83
NWCA11-OH-3005 3-Good 57.70 9 2.73 7.35 20.41 2.97 3.90 4.74 4.77 3.78
NWCA11-1213 1-Poor 24.40 0 0.00 0.00 0.00 1.00 1.00 1.13 1.21 1.05
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-1225 2-Fair 55.70 1 3.39 20.27 43.01 1.09 3.85 5.46 4.30 3.11
NWCA11-2597 1-Poor 35.80 2 2.15 20.24 35.22 3.74 3.21 2.64 3.01 3.29
NWCA11-2549 2-Fair 73.40 0 8.35 12.00 60.00 1.00 2.15 1.47 1.21 1.46
NWCA11-2577 3-Good 79.50 0 8.43 13.50 62.14 1.00 1.00 1.19 1.33 1.07
NWCA11-1039 1-Poor 63.90 0 5.42 17.22 51.36 1.00 1.00 1.00 1.00 1.00
NWCA11-1030 2-Fair 58.00 1 4.92 32.26 69.67 1.52 1.53 2.20 2.63 1.77
NWCA11-1028 2-Fair 54.30 1 5.76 22.71 61.32 1.02 1.77 1.90 2.40 1.56
NWCA11-4151 1-Poor 41.50 7 1.93 10.06 19.27 5.18 5.36 3.81 2.60 4.70
NWCA11-4147 1-Poor 25.40 4 0.43 4.47 2.70 1.85 3.09 2.73 2.94 2.51
NWCA11-4145 1-Poor 32.90 10 2.70 19.69 37.87 1.00 1.15 1.71 1.55 1.24
NWCA11-4141 2-Fair 56.20 7 2.80 16.00 33.19 1.28 1.32 1.61 1.72 1.40
NWCA11-4138 3-Good 58.40 8 2.17 13.67 25.95 2.17 1.57 1.31 1.39 1.74
NWCA11-2359 3-Good 57.40 4.62 30.60 65.45 1.14 1.00 1.01 1.60 1.12
NWCA11-2358 2-Fair 37.60 7 1.10 3.47 6.88 3.78 2.96 3.25 2.81 3.33
NWCA11-2355 1-Poor 28.60 11 2.54 17.80 34.16 2.83 3.39 3.43 2.69 3.10
NWCA11-2350 2-Fair 49.20 5 3.27 22.65 45.65 1.64 1.38 1.74 2.01 1.62
NWCA11-2343 1-Poor 24.90 6 0.55 1.11 3.41 1.49 3.21 2.76 2.94 2.40
NWCA11-2342 2-Fair 51.60 6 2.12 17.68 31.36 1.15 1.25 1.64 1.75 1.34
NWCA11-2339 1-Poor 25.80 9 0.16 3.50 0.99 4.70 2.97 3.64 2.72 3.77
NWCA11-2078 3-Good 66.10 0 5.10 41.96 81.85 1.00 1.00 2.50 1.89 1.39
NWCA11-2072 2-Fair 59.40 4 4.04 25.21 54.10 4.08 2.86 2.72 2.64 3.30
NWCA11-2067 1-Poor 55.70 7 3.49 33.95 63.18 2.25 1.87 3.21 2.79 2.38
NWCA11-2056 3-Good 65.60 4 4.34 35.16 70.24 4.54 4.35 3.32 2.88 4.07
NWCA11-2044 3-Good 66.60 3 4.04 27.42 57.28 4.54 4.34 3.27 2.79 4.05
NWCA11-2034 3-Good 70.00 0 6.97 29.35 78.31 1.00 1.00 1.00 1.00 1.00
NWCA11-5529 1-Poor 40.20 5 2.04 15.20 27.32 2.38 2.56 2.95 3.37 2.65
NWCA11-3737 1-Poor 32.50 8 2.55 15.89 31.51 3.74 2.76 2.97 3.50 3.26
NWCA11-2967 3-Good 59.20 4 5.18 27.93 65.15 1.07 1.11 1.05 1.12 1.08
NWCA11-2959 2-Fair 48.80 0 4.34 25.30 56.11 1.00 1.17 1.12 1.18 1.09
NWCA11-1930 2-Fair 26.50 2 0.31 2.56 1.95 1.75 2.88 1.96 2.55 2.21
NWCA11-2654 1-Poor 53.00 4 3.83 31.37 61.61 1.31 3.56 3.66 1.92 2.52
NWCA11-2640 2-Fair 54.10 0 3.74 24.36 51.02 1.46 2.74 2.46 1.70 2.06
NWCA11-2636 1-Poor 41.60 2 2.62 18.44 35.55 1.43 1.95 1.62 1.83 1.66
NWCA11-2643 3-Good 66.30 0 4.93 21.02 53.68 1.00 1.00 1.48 1.27 1.12
NWCA11-2674 3-Good 74.50 2 5.99 25.97 67.40 2.05 2.70 2.29 1.83 2.27
NWCA11-2664 2-Fair 59.90 3 4.17 21.20 49.23 1.00 1.03 1.69 1.55 1.20
NWCA11-1633 3-Good 74.80 0 9.03 16.00 65.71 1.00 1.00 1.74 2.62 1.31
NWCA11-1221 2-Fair 53.50 8 3.27 33.27 60.81 3.64 3.93 2.95 4.18 3.65
NWCA11-1827 1-Poor 48.30 3 4.30 41.86 76.91 1.00 1.09 1.21 1.10 1.08
NWCA11-2227 1-Poor 19.40 5 2.72 11.14 25.80 1.64 2.46 2.77 2.91 2.24
NWCA11-2798 3-Good 62.90 4 5.76 35.51 79.60 1.63 1.66 1.70 1.47 1.64
NWCA11-1825 1-Poor 54.70 2 4.69 29.24 63.94 1.31 1.83 1.66 1.49 1.55
NWCA11-1828 1-Poor 53.60 2 3.92 33.44 65.13 1.00 1.00 1.14 1.25 1.05
NWCA11-2538 1-Poor 48.20 6 4.04 16.40 41.57 1.00 2.15 1.38 1.28 1.45
NWCA11-OH-3014 2-Fair 48.90 5 2.91 26.53 48.96 1.00 1.00 1.34 1.43 1.11
NWCA11-OH-3031 1-Poor 44.80 5 2.68 18.99 36.73 1.12 1.81 2.03 3.26 1.72
NWCA11-1617 1-Poor 43.20 4 2.51 5.50 16.39 2.46 2.24 2.08 2.09 2.28
NWCA11-1669 2-Fair 57.50 0 6.20 12.66 49.72 1.96 1.63 1.81 1.23 1.76
NWCA11-1830 1-Poor 55.70 3 5.14 14.55 45.78 1.00 1.34 1.62 1.34 1.26
NWCA11-1643 1-Poor 43.50 2 3.74 15.88 38.94 1.00 1.10 1.05 1.07 1.05
NWCA11-1630 1-Poor 47.10 0 2.70 9.84 23.79 1.00 1.00 1.00 1.01 1.00
NWCA11-1645 1-Poor 21.20 0 0.02 0.82 0.14 1.00 1.62 2.07 1.80 1.48
NWCA11-1614 1-Poor 41.00 0 4.53 8.50 33.30 1.00 1.00 1.00 1.04 1.00
NWCA11-1673 2-Fair 66.10 4 8.08 12.97 61.38 1.00 1.00 1.12 1.11 1.04
NWCA11-1961 3-Good 63.70 0 5.03 15.22 46.01 1.00 1.14 1.20 1.00 1.08
NWCA11-2961 3-Good 40.00 8 2.90 3.54 18.11 4.54 4.63 4.61 4.49 4.58
NWCA11-2581 3-Good 78.50 0 8.99 11.31 59.02 1.00 1.00 1.00 1.00 1.00
NWCA11-2575 1-Poor 54.50 0 9.99 12.70 61.00 1.00 1.28 1.10 1.76 1.18
NWCA11-2603 1-Poor 57.30 2 9.31 16.00 65.71 1.00 1.08 1.21 1.56 1.12
NWCA11-2565 3-Good 84.60 1 8.81 19.19 70.27 1.00 1.70 1.72 1.45 1.40
NWCA11-2704 2-Fair 33.80 7 2.42 21.84 39.16 2.27 2.33 1.95 1.84 2.18
NWCA11-4505 2-Fair 30.50 6 0.91 16.81 22.57 1.02 1.13 1.56 2.15 1.27
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-1200 1-Poor 39.20 8 5.58 6.94 37.62 1.87 3.34 3.22 2.55 2.65
NWCA11-3065 3-Good 64.30 2 7.14 27.06 76.16 1.00 1.15 1.52 1.59 1.21
NWCA11-1665 1-Poor 23.90 0 0.24 3.50 1.50 1.00 1.00 1.00 1.00 1.00
NWCA11-1635 1-Poor 22.50 1 0.17 2.24 1.05 1.00 1.62 2.76 2.13 1.65
NWCA11-1683 1-Poor 23.10 1 0.03 1.73 0.18 1.00 1.00 1.03 1.62 1.07
NWCA11-1705 2-Fair 73.50 3 7.95 13.28 61.50 1.00 2.23 2.71 2.44 1.85
NWCA11-1199 1-Poor 25.40 0 1.13 10.54 14.96 1.00 1.09 1.06 1.94 1.13
NWCA11-1003 3-Good 66.20 3 5.08 29.10 66.17 1.37 1.67 1.59 1.30 1.50
NWCA11-2026 3-Good 83.30 0 7.59 17.44 65.18 1.00 1.21 2.14 2.14 1.40
NWCA11-2080 3-Good 66.10 0 7.48 29.46 81.68 1.00 1.00 1.08 1.14 1.03
NWCA11-2064 3-Good 64.80 0 7.19 25.75 74.56 1.00 1.50 1.13 1.09 1.18
NWCA11-1027 3-Good 66.00 0 5.86 18.78 56.32 1.00 1.00 1.00 1.00 1.00
NWCA11-1005 1-Poor 49.40 0 3.47 22.80 47.14 1.00 1.00 1.00 1.00 1.00
NWCA11-1019 3-Good 66.50 0 5.55 19.40 55.23 1.00 1.00 1.00 1.00 1.00
NWCA11-6368 2-Fair 58.10 9 4.54 33.57 69.20 2.44 4.75 3.91 2.50 3.43
NWCA11-4579 2-Fair 57.50 11 5.02 29.14 65.88 3.94 3.96 4.01 2.49 3.81
NWCA11-OH-3004 3-Good 65.80 8 4.75 15.00 44.00 3.48 6.87 7.16 6.26 5.51
NWCA11-OH-3003 1-Poor 20.30 4 1.38 17.34 26.25 1.74 1.75 2.17 2.72 1.93
NWCA11-6363 1-Poor 37.90 7 3.20 19.35 40.53 2.07 1.14 1.84 1.88 1.73
NWCA11-OH-3030 2-Fair 25.30 5 0.93 13.97 18.64 1.27 1.65 2.69 3.04 1.85
NWCA11-1260 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.08 1.41 1.06
NWCA11-1364 1-Poor 55.40 5 7.88 20.14 70.86 2.67 4.32 4.85 3.74 3.71
NWCA11-1334 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.34 1.03
NWCA11-1267 3-Good 77.80 2 5.78 32.11 74.85 1.00 1.30 1.45 1.34 1.21
NWCA11-1337 3-Good 64.60 6 7.78 18.90 68.47 1.00 1.70 1.21 1.11 1.26
NWCA11-1852 1-Poor 54.90 0 4.31 27.57 59.19 1.29 1.36 1.80 1.49 1.43
NWCA11-1854 1-Poor 31.50 0 1.44 16.79 25.83 5.18 4.83 6.47 5.98 5.41
NWCA11-1857 3-Good 79.50 1 7.71 28.38 81.60 1.26 1.72 2.19 2.08 1.67
NWCA11-1861 1-Poor 52.70 4 4.23 30.60 62.99 1.19 1.58 2.08 1.64 1.53
NWCA11-1864 3-Good 68.10 0 4.63 36.19 73.52 1.00 1.00 1.00 1.03 1.00
NWCA11-1865 1-Poor 39.60 1 2.76 25.66 46.79 3.65 2.71 2.47 3.52 3.12
NWCA11-2028 2-Fair 57.80 6 4.97 26.53 61.83 3.11 2.79 2.73 2.61 2.89
NWCA11-4499 1-Poor 56.30 8 3.73 12.67 34.23 1.61 1.25 2.06 1.82 1.61
NWCA11-2721 1-Poor 50.30 4 3.52 12.00 32.01 1.02 1.52 1.45 1.83 1.34
NWCA11-4522 1-Poor 45.00 4 3.09 18.63 38.76 1.12 2.31 3.24 4.50 2.24
NWCA11-6315 1-Poor 23.40 9 1.37 6.45 10.63 7.54 7.22 6.00 4.88 6.87
NWCA11-2710 1-Poor 64.00 4 4.12 14.16 38.82 1.00 1.81 3.91 4.80 2.20
NWCA11-1634 1-Poor 24.60 0 0.07 8.08 4.87 1.00 1.00 1.00 1.00 1.00
NWCA11-1618 1-Poor 29.60 0 2.41 6.93 17.82 1.00 1.00 1.00 1.01 1.00
NWCA11-2608 2-Fair 74.00 0 6.86 17.76 61.08 1.00 1.13 1.95 1.56 1.28
NWCA11-2606 1-Poor 23.80 6 1.92 10.39 19.70 3.94 4.53 4.18 3.98 4.17
NWCA11-2605 3-Good 74.10 0 7.70 12.00 58.15 1.00 1.27 1.14 1.15 1.12
NWCA11-2598 3-Good 77.40 3 10.00 10.00 57.14 1.00 1.03 1.25 1.80 1.14
NWCA11-2566 3-Good 76.10 6 8.73 12.50 60.71 1.88 1.27 1.22 1.13 1.49
NWCA11-2537 3-Good 78.90 2 8.80 15.91 65.59 1.00 1.00 1.00 1.06 1.01
NWCA11-2058 3-Good 60.30 4 7.33 20.55 68.01 1.00 1.09 1.14 1.17 1.07
NWCA11-2035 3-Good 65.70 0 5.14 29.26 66.79 1.12 2.03 2.60 2.47 1.82
NWCA11-2030 2-Fair 70.60 0 7.20 23.57 71.51 2.51 1.46 2.87 3.67 2.38
NWCA11-6302 1-Poor 45.20 4 3.35 21.13 44.01 1.00 1.19 1.27 1.62 1.17
NWCA11-6301 1-Poor 44.00 8 2.66 12.76 27.73 1.74 1.28 2.00 1.86 1.67
NWCA11-4526 1-Poor 25.10 1 2.60 19.51 36.99 2.40 4.64 6.10 5.23 4.09
NWCA11-4503 1-Poor 51.00 6 2.89 12.20 28.35 1.00 1.35 1.45 1.83 1.28
NWCA11-2706 2-Fair 43.90 6 1.88 12.05 21.83 5.14 4.46 4.68 3.95 4.73
NWCA11-1420 3-Good 74.70 0 4.40 22.36 52.32 1.00 1.72 1.78 1.44 1.41
NWCA11-1418 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.03 1.08 1.01
NWCA11-1417 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.10 1.11 1.03
NWCA11-1416 3-Good 81.00 0 6.84 18.69 62.32 1.00 1.14 1.12 1.02 1.07
NWCA11-1413 3-Good 82.10 1 6.33 20.85 62.17 1.00 1.07 1.04 1.03 1.03
NWCA11-2931 3-Good 67.80 4 4.49 11.84 37.86 1.00 1.18 2.44 2.07 1.45
NWCA11-3586 1-Poor 57.00 0 3.69 22.31 47.79 1.00 1.00 1.00 1.45 1.05
NWCA11-3583 3-Good 79.00 0 7.95 12.12 59.84 1.00 1.00 1.31 1.66 1.13
NWCA11-2373 1-Poor 48.90 4 4.21 32.50 65.58 1.56 2.34 2.48 2.58 2.08
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Total Total
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Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-2371 1-Poor 43.30 3 4.68 26.24 59.61 1.28 1.14 1.06 1.24 1.19
NWCA11-2369 1-Poor 36.30 0 1.22 18.83 27.39 1.52 2.38 2.26 3.12 2.08
NWCA11-2368 1-Poor 29.10 1 2.53 19.54 36.60 1.70 3.74 3.64 3.55 2.88
NWCA11-2367 1-Poor 53.60 1 4.98 23.24 57.16 2.49 4.21 2.19 2.28 2.92
NWCA11-1792 3-Good 83.90 0 7.21 19.65 66.00 1.00 1.02 1.67 1.89 1.23
NWCA11-1814 1-Poor 36.10 6 2.06 11.70 22.42 4.01 2.83 1.79 1.95 3.01
NWCA11-1813 1-Poor 26.20 0 0.41 10.21 9.98 1.00 1.00 1.13 1.64 1.09
NWCA11-1805 3-Good 76.70 1 8.38 12.00 60.00 1.00 1.00 1.13 1.56 1.08
NWCA11-1803 1-Poor 33.60 0 0.89 15.01 19.85 1.00 1.11 1.60 1.59 1.21
NWCA11-1793 3-Good 81.80 0 7.93 15.50 64.56 1.00 1.00 1.00 1.04 1.00
NWCA11-1790 2-Fair 58.00 5 4.06 12.33 35.82 1.15 1.09 1.02 1.59 1.15
NWCA11-1779 1-Poor 54.40 0 4.62 13.42 40.90 1.00 1.00 1.09 1.54 1.07
NWCA11-2365 2-Fair 56.10 4 4.23 31.90 64.83 1.34 1.27 2.24 3.14 1.68
NWCA11-2366 1-Poor 35.80 0 3.58 18.63 41.86 1.57 2.71 2.65 2.05 2.17
NWCA11-2370 1-Poor 54.10 2 5.33 30.63 69.95 1.05 1.62 2.40 2.83 1.67
NWCA11-2376 2-Fair 61.30 8 3.50 8.37 26.67 4.95 3.89 2.30 2.42 3.85
NWCA11-3572 1-Poor 48.10 0 2.49 15.71 30.85 1.00 1.00 1.53 1.28 1.13
NWCA11-3580 3-Good 82.50 0 7.42 18.74 65.99 1.00 1.37 1.26 1.19 1.18
NWCA11-3588 3-Good 76.50 0 6.19 25.12 67.41 1.00 1.00 1.00 1.54 1.05
NWCA11-1180 3-Good 81.80 7 9.00 15.59 65.13 2.43 2.84 3.13 3.05 2.75
NWCA11-1181 2-Fair 56.80 3 4.10 35.85 69.68 1.00 1.05 1.26 1.45 1.11
NWCA11-1743 2-Fair 42.30 2 2.90 27.32 50.00 1.09 2.66 2.51 2.25 1.96
NWCA11-1744 2-Fair 50.00 7 3.91 20.40 46.44 1.91 2.38 1.87 1.66 2.02
NWCA11-1745 1-Poor 42.00 8 3.52 26.37 52.56 4.01 3.97 2.67 2.85 3.61
NWCA11-1746 1-Poor 32.00 1 2.84 17.67 35.83 3.63 4.24 5.50 3.48 4.17
NWCA11-1747 1-Poor 54.90 3 3.08 28.46 52.74 1.21 2.53 3.82 3.12 2.32
NWCA11-1748 1-Poor 21.00 11 1.20 12.66 18.45 7.17 5.95 3.61 1.58 5.53
NWCA11-1749 1-Poor 41.80 6 2.89 29.76 53.46 1.27 1.86 3.71 2.87 2.09
NWCA11-1750 1-Poor 28.60 2 0.75 13.91 17.43 2.39 3.85 5.25 3.51 3.51
NWCA11-1751 2-Fair 48.30 5 5.80 15.50 51.24 5.57 4.43 2.82 3.18 4.44
NWCA11-1752 2-Fair 62.80 4 6.91 22.46 68.12 2.40 2.61 2.53 3.07 2.56
NWCA11-1753 3-Good 79.00 4 8.37 20.86 72.66 1.31 3.50 2.73 2.19 2.34
NWCA11-1754 1-Poor 29.70 2 1.35 18.62 27.91 1.67 2.67 4.98 5.03 2.96
NWCA11-2264 1-Poor 47.10 6 4.71 32.49 68.70 1.22 1.68 2.46 1.80 1.66
NWCA11-2265 3-Good 80.80 2 9.01 16.99 67.13 1.00 1.00 1.79 3.85 1.44
NWCA11-2267 1-Poor 36.40 7 1.95 29.26 46.87 2.17 1.86 2.42 3.01 2.21
NWCA11-2268 1-Poor 34.00 6 3.95 27.73 57.15 3.94 3.38 2.03 2.60 3.26
NWCA11-2269 1-Poor 62.80 5 6.07 18.90 57.81 1.95 5.39 5.08 3.22 3.74
NWCA11-2392 1-Poor 50.40 2 3.58 21.39 45.80 1.00 3.31 3.74 2.85 2.42
NWCA11-2390 1-Poor 31.40 4 0.39 19.51 23.14 1.00 3.05 4.15 4.88 2.63
NWCA11-2389 1-Poor 49.90 10 4.11 31.88 64.09 1.67 1.95 1.44 1.39 1.68
NWCA11-2388 3-Good 77.50 7 6.04 26.93 69.05 1.00 1.00 1.07 1.87 1.10
NWCA11-2386 1-Poor 21.80 6 1.74 21.75 34.81 1.88 4.88 6.79 5.06 4.08
NWCA11-2385 2-Fair 58.30 0 4.45 26.75 58.90 1.00 1.62 1.61 1.30 1.34
NWCA11-2384 1-Poor 53.40 3 4.56 26.10 58.66 1.00 1.02 1.47 1.75 1.17
NWCA11-2382 3-Good 77.00 7 7.59 19.09 67.56 3.62 3.32 1.81 2.87 3.09
NWCA11-2381 1-Poor 43.20 0 4.01 30.26 61.18 1.00 1.00 1.31 1.44 1.11
NWCA11-1849 1-Poor 50.50 6 4.72 30.09 65.32 1.06 1.77 3.75 4.05 2.11
NWCA11-4703 3-Good 75.80 6 5.27 24.66 61.00 1.98 2.68 2.02 1.59 2.16
NWCA11-2529 2-Fair 69.90 0 6.97 17.15 60.91 1.00 1.10 1.75 2.02 1.28
NWCA11-4699 3-Good 73.90 8 5.57 32.57 74.22 1.49 2.38 2.06 1.64 1.89
NWCA11-4692 3-Good 73.20 8 5.86 26.80 67.78 1.42 2.08 2.05 1.92 1.79
NWCA11-2900 2-Fair 56.70 6 5.64 28.97 69.48 2.82 2.57 2.01 1.60 2.46
NWCA11-2897 3-Good 68.00 7 4.47 20.82 50.54 1.36 1.93 2.11 1.71 1.72
NWCA11-2890 3-Good 67.70 2 4.97 26.69 62.04 1.90 2.51 1.99 1.91 2.10
NWCA11-2262 3-Good 82.20 0 9.00 16.17 65.95 1.00 1.00 1.00 1.17 1.02
NWCA11-2281 3-Good 87.50 2 9.02 22.86 75.52 1.00 1.00 1.00 1.08 1.01
NWCA11-2280 2-Fair 52.30 2 3.09 19.04 39.40 2.25 3.32 3.38 2.60 2.83
NWCA11-2279 3-Good 86.60 4 9.00 22.45 74.93 1.00 1.09 1.78 1.25 1.21
NWCA11-2278 1-Poor 33.50 5 2.58 15.93 31.76 2.87 2.48 3.01 2.33 2.73
NWCA11-2277 1-Poor 19.90 6 0.22 13.14 13.02 7.17 7.25 6.35 4.85 6.80
NWCA11-2276 1-Poor 16.10 8 2.81 16.40 33.84 3.84 3.66 3.47 3.53 3.68
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NWCA11-2275 3-Good 63.80 2 4.73 25.69 59.14 1.00 1.04 1.02 1.02 1.02
NWCA11-2273 3-Good 88.70 0 9.15 24.57 77.95 1.00 1.00 1.00 2.43 1.14
NWCA11-2271 1-Poor 27.70 10 1.82 17.66 29.47 2.74 3.23 3.43 2.57 3.01
NWCA11-1092 3-Good 59.40 7 3.65 27.58 55.05 1.67 1.50 1.98 1.71 1.69
NWCA11-1095 3-Good 67.30 8 4.89 21.17 53.66 1.48 2.65 2.02 1.60 1.95
NWCA11-2754 3-Good 70.90 2 6.28 41.58 89.26 1.00 1.53 2.70 2.30 1.63
NWCA11-2752 3-Good 68.50 0 6.38 34.21 81.61 1.00 1.06 1.05 1.16 1.05
NWCA11-2749 1-Poor 27.80 11 0.89 19.94 26.93 5.36 4.58 4.09 3.26 4.66
NWCA11-2748 3-Good 83.80 4 6.65 32.50 80.86 1.00 1.06 1.17 1.07 1.06
NWCA11-2747 1-Poor 25.20 11 0.98 20.55 28.36 2.89 3.08 3.76 3.99 3.23
NWCA11-2746 3-Good 80.20 2 5.99 28.59 71.13 1.18 1.40 1.21 1.29 1.26
NWCA11-2745 1-Poor 20.20 11 1.84 18.34 30.56 3.82 2.94 3.06 3.21 3.34
NWCA11-2744 3-Good 73.70 8 5.40 26.40 64.30 1.24 1.30 1.11 1.15 1.22
NWCA11-2743 3-Good 77.70 2 6.21 42.01 88.79 1.00 1.00 1.06 1.27 1.04
NWCA11-2742 3-Good 75.90 0 8.29 36.85 95.50 1.19 1.61 1.16 1.13 1.30
NWCA11-2740 3-Good 65.80 2 4.76 35.03 72.65 1.00 1.00 1.01 1.38 1.04
NWCA11-2737 2-Fair 33.40 7 1.52 14.92 23.65 4.54 4.73 5.90 5.90 5.00
NWCA11-2736 3-Good 75.80 3 4.70 36.52 74.40 1.05 1.52 1.34 1.23 1.27
NWCA11-2734 3-Good 70.10 0 8.39 32.76 89.66 1.00 1.06 1.26 1.67 1.14
NWCA11-2732 3-Good 70.80 2 5.34 40.80 83.37 1.00 1.02 1.07 1.14 1.03
NWCA11-2181 2-Fair 47.80 7 2.69 19.44 37.41 2.67 4.45 2.13 2.29 3.06
NWCA11-2179 3-Good 83.20 3 6.33 19.90 60.87 3.43 4.89 4.17 4.42 4.12
NWCA11-3073 3-Good 74.50 0 6.08 22.39 62.84 1.00 1.22 1.37 1.27 1.17
NWCA11-2032 3-Good 65.80 2 5.33 25.71 62.89 1.00 1.00 1.00 1.57 1.06
NWCA11-2045 3-Good 81.40 0 7.48 15.00 61.01 1.00 1.17 1.01 1.01 1.05
NWCA11-2049 3-Good 82.50 0 7.99 18.03 68.56 1.00 1.00 1.19 1.87 1.13
NWCA11-2361 1-Poor 47.20 3 3.54 31.89 60.55 1.14 2.79 3.20 2.81 2.21
NWCA11-3340 1-Poor 31.20 8 1.32 20.11 29.86 2.94 3.24 3.65 4.31 3.31
NWCA11-3344 3-Good 43.30 8 3.06 14.09 32.13 1.00 2.43 3.96 4.30 2.35
NWCA11-2393 2-Fair 58.40 5 4.96 19.96 52.35 1.00 2.38 3.85 3.23 2.21
NWCA11-1543 1-Poor 37.40 8 3.57 30.56 58.82 1.87 1.50 1.90 2.18 1.80
NWCA11-1542 1-Poor 38.40 6 4.22 25.31 55.37 1.72 3.81 3.87 4.27 3.03
NWCA11-1515 1-Poor 24.80 6 1.95 18.46 31.39 1.22 2.95 3.13 3.69 2.37
NWCA11-1193 2-Fair 54.10 2 3.97 33.85 66.02 1.00 1.31 1.24 1.58 1.20
NWCA11-1190 2-Fair 58.00 5 4.23 40.65 76.42 2.90 2.86 3.82 2.95 3.08
NWCA11-1189 1-Poor 27.10 8 2.20 29.67 48.99 1.13 1.82 2.93 2.59 1.84
NWCA11-1188 1-Poor 40.50 9 4.18 25.03 54.71 4.59 3.02 2.05 1.86 3.34
NWCA11-1187 1-Poor 27.20 6 2.35 26.41 45.25 2.12 2.88 1.86 2.32 2.31
NWCA11-1186 3-Good 64.80 7 4.95 37.18 76.91 1.56 1.51 1.49 1.31 1.50
NWCA11-1184 3-Good 83.70 8 9.00 18.00 68.57 2.17 2.60 1.76 1.73 2.17
NWCA11-1183 1-Poor 49.10 4 3.73 36.94 68.96 1.56 1.45 1.88 1.98 1.63
NWCA11-1179 2-Fair 56.90 5 3.58 37.99 69.52 1.00 1.33 1.24 1.47 1.19
NWCA11-3063 3-Good 62.70 0 5.43 25.63 63.39 1.00 1.08 1.24 1.43 1.11
NWCA11-1501 2-Fair 50.10 3 5.14 31.90 70.53 1.32 2.03 1.89 2.31 1.74
NWCA11-1489 3-Good 58.00 7 5.04 28.99 65.80 1.00 1.03 1.20 1.17 1.07
NWCA11-3310 3-Good 69.70 1 6.04 33.91 79.05 1.00 1.08 1.07 1.09 1.05
NWCA11-3309 1-Poor 38.90 1 4.07 26.29 55.88 1.77 1.88 2.09 2.05 1.89
NWCA11-3292 3-Good 60.60 2 431 37.92 73.97 1.00 1.18 1.11 1.15 1.09
NWCA11-3291 3-Good 62.90 2 3.97 36.75 70.19 1.00 1.49 2.23 1.68 1.46
NWCA11-1514 3-Good 71.20 2 4.91 40.54 80.67 1.16 1.35 1.79 2.05 1.43
NWCA11-1504 3-Good 69.40 0 5.43 38.35 81.58 1.64 1.62 1.65 1.96 1.67
NWCA11-3303 3-Good 58.50 7 4.91 31.42 68.41 1.00 1.07 1.19 1.16 1.08
NWCA11-3312 1-Poor 39.00 9 4.05 18.76 44.96 1.18 1.54 2.13 2.99 1.66
NWCA11-3300 2-Fair 49.60 3 4.46 33.94 69.21 1.23 1.93 1.90 2.29 1.68
NWCA11-3297 3-Good 62.80 1 5.14 32.86 71.89 1.00 1.00 1.02 1.01 1.01
NWCA11-1511 3-Good 56.40 3 5.24 30.86 69.68 1.00 2.05 1.52 1.46 1.46
NWCA11-3322 2-Fair 33.60 10 2.33 21.29 37.81 4.33 3.13 3.23 4.24 3.74
NWCA11-3315 2-Fair 25.80 8 0.73 13.66 16.91 4.19 4.40 4.72 4.70 4.41
NWCA11-1559 3-Good 59.90 1 4.38 22.39 52.20 1.00 1.35 1.15 1.77 1.21
NWCA11-1552 3-Good 54.50 2 3.60 26.74 53.54 1.00 1.01 1.11 1.78 1.10
NWCA11-1547 1-Poor 35.50 12 3.27 23.50 46.88 5.99 4.71 5.27 4.23 5.29
NWCA11-1546 1-Poor 30.50 4 1.71 20.15 32.34 3.49 3.72 4.18 4.52 3.80
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NWCA11-1539 2-Fair 53.90 1 4.25 30.09 62.44 1.00 1.30 1.71 2.49 1.38
NWCA11-3317 2-Fair 40.40 3 2.71 27.79 49.49 1.04 2.02 2.67 3.55 1.91
NWCA11-2332 3-Good 47.60 5 3.82 12.73 34.94 2.05 3.44 3.53 3.56 2.91
NWCA11-2331 1-Poor 24.90 2 1.70 8.43 15.56 3.50 3.84 3.72 4.11 3.71
NWCA11-2327 1-Poor 20.30 2 0.50 2.41 3.13 3.41 3.49 3.94 3.76 3.58
NWCA11-2325 3-Good 63.40 0 5.20 22.39 57.35 1.00 1.00 1.30 1.58 1.12
NWCA11-2324 1-Poor 14.70 10 1.84 6.71 13.96 7.54 7.68 7.72 7.22 7.58
NWCA11-2321 2-Fair 62.70 8 4.69 33.52 70.08 1.00 1.11 1.36 1.56 1.16
NWCA11-2319 2-Fair 28.30 5 2.06 11.67 22.42 3.12 3.68 3.32 2.97 3.31
NWCA11-2315 2-Fair 29.70 3 1.07 6.36 8.65 4.52 4.61 4.55 4.03 4.51
NWCA11-1709 3-Good 77.40 0 10.00 10.00 57.14 1.00 1.00 1.00 1.00 1.00
NWCA11-1708 2-Fair 54.50 1 4.79 24.40 57.65 2.34 1.80 1.71 1.67 1.98
NWCA11-1707 3-Good 77.40 0 10.00 10.00 57.14 1.00 1.00 1.00 1.00 1.00
NWCA11-1658 2-Fair 70.00 0 9.37 10.97 58.53 1.00 1.92 2.85 2.07 1.75
NWCA11-1554 1-Poor 39.00 6 2.72 23.97 44.10 1.63 3.32 4.26 3.79 2.88
NWCA11-1533 1-Poor 32.50 3 1.64 10.24 17.74 2.69 3.33 3.95 3.62 3.23
NWCA11-1529 1-Poor 32.30 10 1.88 14.91 25.93 3.54 3.01 3.28 3.71 3.35
NWCA11-2142 3-Good 59.40 4 3.91 27.81 57.01 3.41 3.16 3.38 3.24 3.31
NWCA11-2146 3-Good 56.70 6 4.40 19.31 47.98 3.41 3.30 3.38 3.27 3.36
NWCA11-2149 3-Good 44.10 2 2.52 20.02 37.21 1.19 2.31 3.23 3.31 2.14
NWCA11-2150 2-Fair 40.90 1 1.57 14.07 22.79 1.00 1.00 2.02 3.27 1.43
NWCA11-2153 3-Good 66.30 2 4.29 14.62 40.56 2.76 3.35 3.12 3.11 3.04
NWCA11-2154 1-Poor 20.40 1 0.64 13.92 16.77 1.00 1.06 2.56 3.36 1.57
NWCA11-ND-5015 3-Good 64.40 6 3.59 16.89 39.39 4.32 4.35 4.43 4.00 4.32
NWCA11-3316 1-Poor 40.60 9 3.27 7.75 24.38 3.40 4.81 3.73 3.77 3.92
NWCA11-1555 1-Poor 20.40 6 1.23 14.19 20.81 2.61 2.70 3.92 3.19 2.96
NWCA11-1528 1-Poor 31.90 9 2.30 19.17 34.60 2.91 3.78 4.44 4.33 3.62
NWCA11-2555 3-Good 82.20 0 7.97 16.76 66.59 1.82 1.35 1.26 1.51 1.54
NWCA11-5086 1-Poor 25.40 4 1.01 23.07 32.10 3.46 3.58 3.96 4.09 3.66
NWCA11-5071 1-Poor 27.30 2 2.39 15.12 29.39 2.52 2.31 1.52 1.98 2.20
NWCA11-5069 1-Poor 21.70 4 0.96 6.63 8.34 4.02 4.50 4.39 4.44 4.28
NWCA11-3284 3-Good 62.20 5 3.95 19.20 44.99 1.00 1.48 2.07 2.37 1.49
NWCA11-3278 2-Fair 26.20 6 2.83 18.95 37.59 4.45 4.62 4.68 4.60 4.56
NWCA11-3275 2-Fair 27.90 6 1.62 20.75 32.63 4.94 3.93 3.91 4.17 4.36
NWCA11-3270 1-Poor 19.80 6 1.54 10.62 17.64 3.86 3.85 4.20 4.28 3.97
NWCA11-1478 1-Poor 13.80 7 0.35 19.42 22.80 4.14 4.69 4.65 4.59 4.45
NWCA11-1481 3-Good 55.90 4 1.81 19.89 32.61 1.00 1.36 1.85 1.53 1.33
NWCA11-2178 1-Poor 43.70 1 3.68 29.70 58.26 2.61 4.35 2.93 1.70 3.10
NWCA11-1473 3-Good 55.00 0 3.09 15.00 33.61 1.00 1.13 1.94 1.46 1.27
NWCA11-1465 3-Good 65.00 6 2.82 12.00 27.63 1.47 1.44 2.28 2.93 1.77
NWCA11-1477 2-Fair 35.00 3 2.19 10.55 21.60 2.03 2.30 1.61 2.17 2.04
NWCA11-ND-5083 1-Poor 16.00 2 0.17 12.44 11.69 2.22 2.18 2.34 3.70 2.38
NWCA11-ND-5084 3-Good 70.50 7 5.06 19.42 52.22 3.51 3.81 3.77 3.83 3.68
NWCA11-1704 3-Good 76.20 2 7.58 25.49 76.68 1.00 1.13 1.71 1.63 1.24
NWCA11-ND-5094 3-Good 62.70 4 3.38 9.39 27.38 2.92 4.36 4.50 4.55 3.83
NWCA11-1700 3-Good 66.00 1 7.03 26.37 74.46 1.00 1.00 1.28 1.74 1.13
NWCA11-1698 3-Good 58.70 1 4.85 32.26 69.23 1.00 1.22 2.05 3.05 1.48
NWCA11-1696 2-Fair 71.50 0 6.89 16.25 59.17 1.00 1.00 1.00 1.02 1.00
NWCA11-1695 1-Poor 42.30 6 2.92 12.02 28.28 3.01 2.14 2.51 3.60 2.71
NWCA11-1674 1-Poor 47.10 2 3.19 23.84 46.83 1.85 1.77 1.65 1.94 1.80
NWCA11-1668 3-Good 61.30 6 5.54 34.57 76.87 1.24 1.58 1.53 1.44 1.42
NWCA11-1664 2-Fair 54.10 2 4.97 28.95 65.28 1.00 1.21 1.35 1.95 1.23
NWCA11-1663 2-Fair 56.10 3 4.58 31.25 66.13 1.00 1.42 2.13 2.48 1.50
NWCA11-1660 1-Poor 18.80 9 1.33 12.75 19.39 4.01 4.55 4.58 4.51 4.34
NWCA11-1648 1-Poor 20.00 0 2.63 13.86 29.07 3.06 3.88 3.90 4.27 3.59
NWCA11-1639 3-Good 65.90 6 4.13 27.80 58.40 4.54 4.38 4.36 4.27 4.43
NWCA11-1636 3-Good 68.60 2 5.97 36.88 82.85 1.00 1.06 1.48 1.75 1.19
NWCA11-ND-5085 1-Poor 22.20 2 1.16 8.00 11.51 2.83 3.70 3.36 3.15 3.23
NWCA11-ND-5089 3-Good 62.80 3 4.86 10.25 37.87 3.69 3.54 3.71 3.58 3.64
NWCA11-ND-5091 1-Poor 20.60 6 0.79 12.86 16.15 4.51 4.59 4.20 4.19 4.44
NWCA11-ND-5093 1-Poor 25.20 4 1.08 8.13 11.23 2.18 2.68 3.83 3.45 2.78
NWCA11-ND-5095 3-Good 42.90 2 3.02 6.94 21.64 1.60 2.83 3.08 3.19 2.42
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-1632 3-Good 65.00 7 5.20 16.01 48.21 4.68 4.41 4.43 3.89 4.47
NWCA11-1627 2-Fair 54.30 0 6.39 28.40 73.35 1.00 1.59 2.70 3.32 1.75
NWCA11-1611 3-Good 64.60 1 6.75 28.57 75.89 1.00 1.34 1.96 1.57 1.35
NWCA11-OH-3019 3-Good 50.90 5 4.38 20.24 49.17 1.38 3.22 3.40 4.06 2.61
NWCA11-OH-3022 1-Poor 30.70 3 1.19 22.19 31.99 2.03 1.50 1.63 2.05 1.79
NWCA11-OH-3025 1-Poor 15.70 2 0.56 16.17 19.47 4.87 4.14 4.24 4.25 4.46
NWCA11-WI-1001 3-Good 73.40 8 5.26 36.14 77.39 1.59 1.18 1.26 2.64 1.51
NWCA11-WI-1006 3-Good 59.80 0 5.18 42.01 82.35 1.00 2.32 3.51 3.31 2.13
NWCA11-WI-1009 3-Good 63.80 2 3.75 10.00 30.58 1.27 1.88 2.48 2.44 1.81
NWCA11-WI-1010 3-Good 62.90 0 4.32 31.18 64.41 1.00 1.49 2.61 2.90 1.66
NWCA11-WI-1011 3-Good 54.40 4 5.19 47.65 82.43 1.00 1.08 2.20 3.86 1.55
NWCA11-1245 3-Good 69.40 3 5.78 25.10 64.83 1.12 1.18 1.30 1.28 1.19
NWCA11-1278 3-Good 85.60 2 7.02 20.55 66.07 1.00 1.00 1.10 1.55 1.08
NWCA11-1280 3-Good 60.60 0 5.33 23.00 59.01 1.00 1.00 1.13 1.58 1.08
NWCA11-1286 3-Good 71.20 5 4.92 20.41 52.79 2.83 3.51 3.67 4.87 3.40
NWCA11-1291 3-Good 75.00 5 7.00 7.00 46.61 1.53 1.30 1.16 1.24 1.36
NWCA11-1292 3-Good 75.00 2 7.00 7.00 46.61 1.00 2.15 5.07 4.93 2.55
NWCA11-1300 3-Good 77.40 0 7.00 9.90 50.75 1.00 1.00 1.27 1.64 1.12
NWCA11-1305 1-Poor 61.10 0 6.82 16.33 58.83 1.00 1.01 1.22 1.08 1.05
NWCA11-1311 1-Poor 50.10 6 4.63 21.09 51.90 1.00 1.79 3.16 3.12 1.88
NWCA11-1316 3-Good 81.30 4 6.35 17.33 57.28 1.00 1.00 1.01 1.13 1.01
NWCA11-1308 3-Good 64.90 0 5.77 37.64 82.66 1.00 1.00 1.42 1.63 1.15
NWCA11-1321 3-Good 68.40 6 5.78 18.71 55.70 1.21 1.37 1.98 1.61 1.45
NWCA11-1322 3-Good 62.10 1 6.94 22.81 68.79 1.00 1.00 1.09 1.13 1.03
NWCA11-1324 3-Good 66.90 0 5.16 32.67 71.75 1.00 1.00 1.00 1.18 1.02
NWCA11-1325 3-Good 63.00 6 5.22 26.94 63.97 2.89 2.35 2.81 1.97 2.62
NWCA11-1329 2-Fair 57.10 2 7.09 16.74 61.07 1.93 1.22 1.05 1.08 1.46
NWCA11-1336 3-Good 59.00 5 5.08 47.59 81.75 1.79 1.41 1.26 1.22 1.51
NWCA11-1342 3-Good 79.50 0 6.88 22.20 67.60 1.00 1.00 1.06 1.33 1.04
NWCA11-ND-5016 3-Good 55.40 5 5.15 40.94 82.20 1.00 3.13 3.20 3.75 2.35
NWCA11-1587 1-Poor 49.50 5 4.19 10.25 33.67 2.49 2.76 2.59 2.16 2.55
NWCA11-1589 3-Good 53.10 0 4.04 25.16 54.05 1.00 1.23 2.73 3.20 1.63
NWCA11-1591 2-Fair 43.40 8 3.00 21.55 42.38 1.00 1.52 3.16 3.29 1.82
NWCA11-1599 1-Poor 43.10 2 3.41 17.84 39.67 2.04 2.05 2.61 2.12 2.16
NWCA11-1602 1-Poor 48.40 10 3.97 13.63 37.12 3.38 2.48 1.62 1.88 2.61
NWCA11-1608 3-Good 69.40 0 6.05 13.44 49.87 1.00 1.00 1.00 1.09 1.01
NWCA11-1610 1-Poor 49.90 3 5.26 20.52 55.07 1.00 1.00 1.46 2.29 1.22
NWCA11-1612 3-Good 63.90 4 5.92 17.32 54.58 1.56 1.15 1.07 1.43 1.32
NWCA11-1613 3-Good 80.10 0 9.50 13.44 62.05 1.00 1.00 1.00 1.00 1.00
NWCA11-1626 2-Fair 71.90 0 8.40 14.43 63.48 5.80 2.88 1.58 1.31 3.63
NWCA11-1629 2-Fair 72.40 0 6.84 14.70 56.57 1.00 1.00 1.00 1.00 1.00
NWCA11-1631 1-Poor 52.40 8 4.44 13.91 40.50 4.59 3.91 4.63 4.96 4.43
NWCA11-1637 3-Good 82.30 0 9.01 16.99 67.13 1.00 1.00 1.00 1.00 1.00
NWCA11-2159 2-Fair 28.60 0 1.20 15.10 21.92 1.38 2.22 4.31 4.32 2.51
NWCA11-1345 1-Poor 28.90 8 0.63 10.55 11.90 2.31 3.17 3.21 3.43 2.86
NWCA11-1346 3-Good 61.30 6 5.85 42.08 86.56 2.26 2.21 1.50 1.44 2.01
NWCA11-1348 1-Poor 55.00 2 7.99 13.28 61.76 1.00 1.00 1.41 2.68 1.25
NWCA11-1357 1-Poor 27.10 6 3.06 15.97 34.80 1.00 1.92 3.71 2.99 2.02
NWCA11-1359 2-Fair 56.80 2 7.61 16.33 63.77 1.00 2.29 3.66 3.19 2.14
NWCA11-1363 2-Fair 56.40 0 7.98 15.00 64.14 1.00 1.00 1.00 1.29 1.03
NWCA11-1365 3-Good 63.50 2 6.54 34.16 82.52 1.13 1.20 1.86 1.39 1.32
NWCA11-1366 3-Good 76.20 0 5.20 41.11 82.53 1.00 1.03 1.20 1.50 1.10
NWCA11-1368 3-Good 79.50 0 7.05 12.70 55.04 1.00 1.00 1.78 1.41 1.20
NWCA11-1369 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.11 1.74 1.10
NWCA11-1370 3-Good 78.50 1 7.16 18.90 64.60 1.00 1.05 1.02 2.11 1.13
NWCA11-1372 3-Good 66.60 0 5.24 21.21 55.90 1.00 1.00 1.25 1.21 1.07
NWCA11-1373 2-Fair 61.40 1 5.77 24.22 63.53 1.00 1.48 1.44 2.43 1.37
NWCA11-1374 3-Good 64.70 0 6.03 24.57 65.67 1.32 4.46 2.47 1.58 2.52
NWCA11-1376 3-Good 69.70 0 4.83 23.84 57.08 1.19 2.29 1.75 1.39 1.65
NWCA11-1377 3-Good 75.00 3 7.00 7.00 46.61 1.00 1.00 1.00 1.04 1.00
NWCA11-1379 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.03 1.07 1.01
NWCA11-ND-5066 3-Good 50.30 4 0.99 5.33 6.64 3.84 4.65 4.48 4.36 4.26
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Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-ND-5017 3-Good 42.30 9 4.06 7.75 29.31 3.85 3.63 2.89 3.22 3.53
NWCA11-ND-5019 1-Poor 23.40 6 0.08 6.50 2.63 1.80 3.32 3.76 3.10 2.78
NWCA11-ND-5021 3-Good 37.90 2 2.53 16.16 31.78 2.18 2.35 3.21 3.25 2.54
NWCA11-ND-5023 3-Good 68.30 6 3.19 9.00 25.65 2.31 2.37 2.76 2.95 2.48
NWCA11-ND-5027 1-Poor 15.90 8 0.04 3.60 0.25 4.54 4.69 4.26 4.05 4.48
NWCA11-ND-5030 3-Good 40.20 2 2.41 12.22 25.40 2.96 2.90 2.97 3.18 2.97
NWCA11-ND-5032 3-Good 51.00 5 2.88 12.75 29.06 3.40 3.33 3.55 3.71 3.44
NWCA11-ND-5034 3-Good 48.20 7 2.68 15.20 31.33 4.01 3.84 4.19 4.26 4.02
NWCA11-ND-5037 2-Fair 31.70 2 1.00 8.50 11.23 2.13 2.14 3.50 3.70 2.56
NWCA11-ND-5067 3-Good 51.40 3 2.99 16.19 34.67 3.64 2.84 3.21 3.32 3.28
NWCA11-5915 1-Poor 16.90 2 0.60 6.48 5.88 4.32 4.50 4.19 4.08 4.32
NWCA11-5917 3-Good 61.20 6 5.28 32.42 72.19 3.15 3.29 2.41 2.40 2.97
NWCA11-1007 2-Fair 58.50 2 6.52 24.40 68.46 1.00 1.30 1.44 1.57 1.23
NWCA11-5918 1-Poor 51.30 2 4.20 22.47 51.19 1.00 1.35 2.73 3.01 1.65
NWCA11-4116 1-Poor 46.60 2 2.54 17.20 33.29 1.19 1.35 2.32 3.01 1.64
NWCA11-1009 2-Fair 57.90 0 4.49 18.40 47.20 1.00 1.00 1.00 1.00 1.00
NWCA11-1015 3-Good 65.00 1 6.21 28.44 72.30 1.00 1.00 1.15 1.18 1.05
NWCA11-1023 3-Good 67.00 2 6.10 22.25 62.75 1.00 1.00 1.00 1.00 1.00
NWCA11-1035 1-Poor 50.90 0 3.17 16.49 36.23 1.00 1.00 1.00 1.00 1.00
NWCA11-1043 1-Poor 35.90 7 3.56 23.04 48.00 3.54 2.34 1.92 3.00 2.80
NWCA11-1045 1-Poor 56.50 8 4.18 20.89 48.85 1.00 1.42 2.47 3.27 1.65
NWCA11-1046 2-Fair 54.90 2 4.99 24.46 58.99 1.70 2.69 2.60 1.97 2.20
NWCA11-1047 1-Poor 47.60 5 3.56 30.38 58.50 1.21 1.56 1.82 1.76 1.49
NWCA11-1050 2-Fair 53.20 11 2.99 18.86 38.51 4.54 3.51 3.55 2.58 3.84
NWCA11-1053 3-Good 77.80 12 4.99 16.28 47.33 4.35 4.48 4.03 4.25 4.32
NWCA11-2401 1-Poor 34.80 8 3.08 12.14 29.46 3.81 3.32 2.73 2.07 3.27
NWCA11-2416 3-Good 67.10 0 5.32 29.62 68.41 1.00 1.00 1.27 1.38 1.09
NWCA11-ND-5079 1-Poor 22.10 0 0.12 5.31 1.18 2.76 3.51 4.10 4.18 3.39
NWCA11-ND-5077 2-Fair 36.10 8 2.01 17.52 30.48 4.54 4.52 4.22 4.23 4.44
NWCA11-2417 3-Good 58.60 0 5.13 25.40 61.19 1.00 1.00 1.95 2.00 1.29
NWCA11-1948 1-Poor 51.00 1 5.48 22.81 59.67 1.00 1.02 1.69 2.73 1.32
NWCA11-1953 3-Good 79.10 0 7.27 16.55 61.91 1.57 1.04 1.65 1.25 1.39
NWCA11-1946 3-Good 79.40 0 7.11 12.50 55.15 1.29 3.86 3.33 2.25 2.56
NWCA11-1942 1-Poor 39.10 5 3.02 25.38 47.99 4.16 3.50 2.32 2.96 3.47
NWCA11-1651 1-Poor 36.90 4 2.91 13.91 30.94 4.37 3.60 4.23 4.39 4.11
NWCA11-1653 3-Good 77.80 0 8.90 12.12 60.18 1.00 1.00 1.00 1.00 1.00
NWCA11-1654 3-Good 77.70 0 8.29 14.76 63.94 1.00 1.00 1.36 1.43 1.11
NWCA11-1659 3-Good 69.40 0 5.05 25.47 60.80 1.00 1.00 1.13 1.62 1.09
NWCA11-1662 3-Good 78.10 5 6.20 15.00 53.02 1.08 1.04 1.00 1.35 1.08
NWCA11-1666 3-Good 82.60 0 8.61 16.50 66.43 1.00 1.00 1.08 1.38 1.05
NWCA11-1935 3-Good 51.80 3 5.15 22.87 57.74 1.78 4.30 4.20 3.87 3.23
NWCA11-1642 3-Good 81.40 0 9.13 15.01 64.30 1.00 1.00 1.68 1.12 1.15
NWCA11-2069 2-Fair 71.40 1 6.44 31.16 77.62 2.22 3.53 3.28 2.44 2.85
NWCA11-2488 3-Good 43.40 6 4.99 7.35 34.57 2.63 4.03 4.12 4.03 3.49
NWCA11-2481 3-Good 43.90 3 2.47 8.05 19.82 4.84 4.33 3.90 3.87 4.40
NWCA11-2459 1-Poor 35.10 4 1.61 20.59 32.33 1.00 1.06 1.06 1.07 1.04
NWCA11-2455 3-Good 79.50 0 7.00 14.50 57.35 1.00 1.14 1.62 1.29 1.19
NWCA11-2451 1-Poor 36.90 1 1.73 15.49 25.80 1.20 1.36 1.24 1.28 1.26
NWCA11-2448 3-Good 59.50 3 4.67 24.29 56.73 1.00 1.00 2.33 2.14 1.38
NWCA11-2446 2-Fair 73.60 0 7.05 12.70 55.07 1.00 1.00 1.05 1.23 1.03
NWCA11-2444 1-Poor 48.70 5 4.88 10.55 38.45 1.00 1.64 1.90 2.44 1.52
NWCA11-2442 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.07 1.01
NWCA11-2424 3-Good 75.00 0 7.00 7.00 46.61 2.61 2.91 2.09 1.69 2.50
NWCA11-2403 1-Poor 61.30 0 7.17 19.00 64.82 1.00 1.18 1.59 1.23 1.20
NWCA11-1394 3-Good 58.90 4 4.05 21.60 49.00 2.51 2.24 1.75 1.92 2.22
NWCA11-1070 3-Good 59.50 0 5.11 26.75 63.01 1.00 1.07 2.61 2.94 1.54
NWCA11-1065 1-Poor 53.70 9 4.12 18.00 44.33 1.79 3.70 4.44 4.43 3.15
NWCA11-1078 2-Fair 55.10 9 5.67 22.95 61.08 1.00 1.86 3.13 3.54 1.94
NWCA11-2068 3-Good 81.70 2 8.00 15.50 65.00 1.00 1.00 1.23 1.40 1.09
NWCA11-2065 3-Good 82.70 0 7.26 21.65 69.14 1.00 1.00 1.00 1.26 1.03
NWCA11-3988 3-Good 78.60 4 6.00 11.55 46.86 2.95 2.29 1.25 2.03 2.32
NWCA11-3989 1-Poor 64.70 2 5.42 17.32 51.49 3.17 1.74 2.29 1.63 2.41
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NWCA11-3990 3-Good 69.70 3 7.80 34.66 91.16 1.02 1.31 1.87 2.22 1.40
NWCA11-3986 3-Good 59.20 1 5.84 31.70 74.63 1.00 4.16 6.43 5.88 3.52
NWCA11-2222 3-Good 79.90 3 5.94 18.00 55.71 1.00 1.17 1.06 1.43 1.11
NWCA11-2220 3-Good 81.40 2 5.53 15.11 49.00 1.00 1.00 1.00 1.00 1.00
NWCA11-2215 2-Fair 72.20 1 5.85 17.33 54.19 2.65 1.80 2.36 1.58 2.23
NWCA11-2207 3-Good 74.60 3 6.21 15.30 53.51 2.78 2.17 2.31 1.64 2.39
NWCA11-2205 3-Good 76.00 0 6.00 8.49 42.48 1.00 2.60 4.04 3.65 2.35
NWCA11-2204 3-Good 81.60 2 6.22 15.51 53.92 1.00 1.00 1.00 1.07 1.01
NWCA11-2203 2-Fair 69.40 0 6.19 12.50 49.37 1.00 1.00 1.00 1.00 1.00
NWCA11-2199 3-Good 82.20 3 6.13 17.39 55.98 1.00 2.20 2.52 1.52 1.72
NWCA11-2198 2-Fair 72.30 2 5.70 19.90 56.93 1.00 1.50 2.92 3.02 1.74
NWCA11-2197 3-Good 76.20 1 6.00 8.49 42.48 1.12 2.38 1.26 2.60 1.68
NWCA11-2196 3-Good 79.10 2 5.46 15.50 49.15 1.00 1.00 1.00 1.05 1.00
NWCA11-2195 3-Good 79.00 2 5.87 12.00 46.66 3.84 3.51 3.92 3.95 3.77
NWCA11-2190 1-Poor 55.40 3 4.28 12.67 37.71 2.19 1.45 1.18 1.36 1.68
NWCA11-2188 3-Good 61.10 4 4.58 29.07 63.03 1.00 1.58 1.38 1.92 1.34
NWCA11-ND-5040 3-Good 62.10 5 2.40 15.25 29.65 3.82 4.04 3.68 3.74 3.85
NWCA11-ND-5042 3-Good 72.80 2 3.41 21.39 44.74 3.59 3.79 3.75 3.61 3.68
NWCA11-ND-5043 2-Fair 30.60 4 1.64 14.79 24.21 2.67 3.66 4.14 3.81 3.37
NWCA11-ND-5046 2-Fair 26.90 2 0.26 9.95 8.71 3.30 3.08 3.18 3.27 3.21
NWCA11-ND-5048 3-Good 66.20 3 4.07 18.86 45.23 2.18 3.65 3.78 3.55 3.08
NWCA11-ND-5049 3-Good 54.90 7 2.88 11.67 27.54 3.44 3.28 3.49 3.23 3.38
NWCA11-ND-5055 3-Good 50.70 3 2.08 21.13 36.05 2.65 3.77 4.03 3.65 3.36
NWCA11-ND-5056 3-Good 46.10 5 6.16 13.18 50.17 3.15 3.41 3.59 3.71 3.37
NWCA11-ND-5062 3-Good 54.90 4 3.52 12.97 33.37 3.53 4.00 3.66 3.52 3.70
NWCA11-ND-5059 3-Good 40.90 9 2.41 9.38 21.33 3.38 3.83 3.74 3.78 3.63
NWCA11-ND-5065 2-Fair 33.00 4 1.63 20.83 32.81 2.50 3.14 2.88 2.86 2.80
NWCA11-ND-5069 3-Good 41.40 7 2.42 21.25 38.33 3.91 3.63 3.16 3.29 3.61
NWCA11-ND-5072 3-Good 42.30 7 2.34 12.45 25.27 2.83 3.53 4.18 4.32 3.46
NWCA11-ND-5073 3-Good 52.50 8 4.14 16.52 42.32 3.52 3.13 3.12 3.13 3.28
NWCA11-ND-5075 1-Poor 19.70 0 0.13 9.04 6.55 1.82 2.98 3.88 3.36 2.73
NWCA11-2411 3-Good 77.70 0 6.89 18.03 61.68 1.00 1.50 1.59 2.44 1.41
NWCA11-2186 3-Good 78.60 1 6.00 11.55 46.86 1.64 2.26 1.41 2.26 1.84
NWCA11-2408 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.18 1.38 1.07
NWCA11-2223 1-Poor 43.00 3 3.14 25.96 49.58 1.95 3.97 3.83 2.46 2.98
NWCA11-ND-5078 2-Fair 25.60 2 2.11 12.85 24.43 3.67 3.93 3.54 3.83 3.74
NWCA11-ND-5082 3-Good 55.40 1 5.46 40.23 84.10 2.22 2.43 3.19 3.68 2.62
NWCA11-ND-5068 3-Good 68.50 4 6.92 41.31 93.22 1.04 2.73 2.97 3.45 2.17
NWCA11-ND-5018 2-Fair 26.30 6 0.97 10.01 13.22 3.29 3.19 3.48 3.66 3.33
NWCA11-2431 3-Good 78.50 0 7.21 20.15 66.73 1.00 1.00 1.65 3.15 1.35
NWCA11-2433 3-Good 68.40 4 5.03 20.47 53.55 1.22 3.77 3.50 2.94 2.61
NWCA11-2436 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.02 1.00
NWCA11-2445 2-Fair 56.30 6 4.72 26.18 59.75 3.57 2.54 2.71 2.49 2.98
NWCA11-2447 3-Good 71.00 8 6.76 18.68 61.79 3.78 4.04 4.39 2.85 3.89
NWCA11-2452 2-Fair 68.00 0 7.43 21.50 70.00 1.00 1.00 1.58 3.22 1.34
NWCA11-1649 2-Fair 69.70 0 8.35 18.78 69.69 1.00 1.00 1.42 1.41 1.12
NWCA11-1938 2-Fair 52.80 6 4.85 28.86 64.42 1.68 3.01 3.86 3.66 2.71
NWCA11-1940 2-Fair 46.60 6 3.86 28.21 57.29 3.90 3.55 3.23 3.21 3.59
NWCA11-1380 2-Fair 53.70 2 4.58 29.67 63.87 1.34 2.78 3.23 2.74 2.29
NWCA11-1086 1-Poor 34.50 10 3.76 24.97 52.02 3.22 3.87 3.15 3.60 3.44
NWCA11-1074 2-Fair 58.00 12 5.60 30.71 71.71 3.68 4.32 4.27 4.35 4.06
NWCA11-1061 1-Poor 44.50 11 4.41 17.46 45.36 5.38 4.80 4.46 3.90 4.88
NWCA11-2061 3-Good 82.50 0 7.47 21.21 69.87 1.00 1.00 1.00 1.00 1.00
NWCA11-2059 1-Poor 42.80 0 2.88 31.01 55.17 1.00 1.01 1.75 2.83 1.34
NWCA11-2052 2-Fair 71.20 0 7.36 17.75 64.23 1.00 1.05 1.06 1.00 1.03
NWCA11-1965 3-Good 77.90 2 7.90 10.61 57.38 1.00 1.00 1.72 3.06 1.35
NWCA11-1963 1-Poor 31.40 4 1.88 9.80 18.58 4.54 4.17 2.78 3.41 3.97
NWCA11-1959 1-Poor 49.60 5 5.24 27.77 65.27 3.59 3.55 4.56 4.70 3.88
NWCA11-1958 2-Fair 71.70 1 5.94 12.66 48.08 1.00 1.19 3.88 3.09 1.84
NWCA11-1957 3-Good 77.90 0 7.63 10.61 55.70 1.00 1.00 1.44 2.01 1.19
NWCA11-1955 1-Poor 25.90 5 2.71 7.25 20.14 4.54 3.57 2.71 3.57 3.79
NWCA11-1956 1-Poor 36.00 6 1.95 18.97 32.18 4.54 4.63 4.20 2.96 4.34
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NWCA11-5174 3-Good 44.90 4 3.20 14.06 32.94 3.41 3.52 3.88 3.89 3.58
NWCA11-5167 1-Poor 17.90 5 0.42 5.89 3.87 1.00 1.85 3.63 3.52 2.03
NWCA11-5528 3-Good 36.50 2 0.42 6.01 4.04 2.58 1.80 2.39 2.75 2.33
NWCA11-5615 1-Poor 39.50 4 4.35 30.20 63.20 1.07 1.07 1.14 1.30 1.11
NWCA11-5614 3-Good 66.60 9 3.54 19.38 42.67 2.03 1.85 1.26 1.19 1.74
NWCA11-5616 2-Fair 49.50 10 3.83 26.81 55.07 3.26 3.12 3.33 3.49 3.25
NWCA11-5610 3-Good 68.30 5 5.54 24.22 62.11 1.41 1.07 1.12 1.10 1.22
NWCA11-6086 3-Good 59.10 6 3.70 11.76 32.80 3.41 3.31 3.03 3.76 3.34
NWCA11-6092 3-Good 58.30 5 3.96 14.76 38.71 3.83 3.84 3.78 3.88 3.83
NWCA11-6101 3-Good 64.90 6 5.60 14.79 48.99 2.97 3.77 3.67 3.73 3.43
NWCA11-6308 2-Fair 46.30 0 3.97 12.26 35.16 3.92 3.20 3.00 2.42 3.37
NWCA11-7004 1-Poor 24.40 7 1.47 10.71 17.35 2.32 3.93 3.69 3.91 3.23
NWCA11-7006 3-Good 54.90 8 3.45 12.04 31.64 2.54 2.39 2.94 3.19 2.64
NWCA11-1082 1-Poor 50.70 6 4.88 27.57 62.73 1.99 1.68 1.73 1.99 1.84
NWCA11-1071 1-Poor 51.10 5 5.11 38.54 79.85 1.00 1.00 1.03 1.24 1.03
NWCA11-1063 3-Good 59.80 1 5.63 33.33 75.64 1.00 1.00 1.00 1.30 1.03
NWCA11-2686 1-Poor 49.90 0 4.12 36.90 71.33 1.06 1.64 2.04 1.70 1.49
NWCA11-2423 1-Poor 48.20 4 3.57 21.55 45.95 4.61 6.09 3.69 2.53 4.66
NWCA11-4495 2-Fair 55.90 3 3.98 35.30 68.16 1.70 1.28 1.79 1.82 1.60
NWCA11-1106 1-Poor 22.00 7 1.75 9.19 16.90 2.00 2.17 2.02 2.22 2.08
NWCA11-1109 1-Poor 45.50 5 3.14 9.19 25.63 3.46 2.06 1.23 1.76 2.43
NWCA11-1114 1-Poor 28.40 4 2.99 8.00 22.98 1.46 1.22 1.20 1.48 1.34
NWCA11-1116 1-Poor 27.20 5 2.21 11.84 23.56 2.96 3.29 3.11 3.12 3.10
NWCA11-1118 1-Poor 29.80 2 2.67 5.67 17.61 1.00 1.04 1.25 1.33 1.10
NWCA11-1123 2-Fair 72.00 4 5.71 6.36 37.64 1.00 1.19 1.35 1.15 1.14
NWCA11-1125 1-Poor 27.80 2 2.96 11.14 27.30 1.38 3.20 4.77 4.70 2.94
NWCA11-1127 1-Poor 52.10 4 3.77 7.60 27.30 1.00 2.04 3.01 2.91 1.90
NWCA11-1129 1-Poor 32.90 3 2.02 4.43 12.60 1.00 3.48 3.65 3.46 2.52
NWCA11-1131 3-Good 54.90 0 5.53 17.49 52.40 1.00 1.57 2.69 1.61 1.57
NWCA11-1133 1-Poor 46.70 4 3.19 10.00 27.07 1.00 1.10 1.76 2.25 1.31
NWCA11-1136 3-Good 65.10 4 3.20 6.35 21.90 1.00 1.27 1.44 1.65 1.23
NWCA11-1140 1-Poor 46.60 5 4.19 7.07 29.16 1.40 1.33 1.30 1.30 1.35
NWCA11-1144 1-Poor 23.20 8 0.47 9.81 9.84 2.86 3.69 3.57 3.48 3.31
NWCA11-1146 1-Poor 13.60 5 1.97 9.33 18.53 1.62 2.58 2.89 2.89 2.29
NWCA11-1147 2-Fair 32.40 5 3.33 6.20 22.49 2.67 1.49 1.48 1.35 1.95
NWCA11-1150 1-Poor 45.10 0 2.01 12.96 23.93 1.60 2.04 2.99 2.57 2.11
NWCA11-1153 2-Fair 33.90 2 3.49 4.91 21.79 4.54 4.62 4.61 4.57 4.58
NWCA11-1163 1-Poor 7.20 9 1.66 10.73 18.59 2.79 2.56 2.09 1.61 2.46
NWCA11-1168 3-Good 52.60 6 3.19 16.63 36.58 2.03 3.32 3.06 3.07 2.73
NWCA11-1197 1-Poor 54.80 0 4.69 14.50 42.86 1.00 1.77 2.38 2.03 1.61
NWCA11-1198 1-Poor 57.60 0 3.97 20.75 47.32 1.00 1.00 1.09 1.41 1.06
NWCA11-1205 1-Poor 42.00 2 3.14 20.83 42.27 1.00 1.10 1.00 1.11 1.04
NWCA11-1207 3-Good 78.80 4 6.95 14.70 57.31 1.00 2.15 2.45 1.56 1.69
NWCA11-1209 1-Poor 40.90 5 3.40 17.00 38.40 1.00 1.00 1.13 1.06 1.03
NWCA11-1223 3-Good 75.00 4 7.00 7.00 46.61 2.54 4.45 3.13 2.40 3.22
NWCA11-1233 1-Poor 53.40 5 8.00 11.31 59.02 3.91 3.74 2.70 2.51 3.48
NWCA11-1235 1-Poor 38.50 6 1.84 13.80 24.08 3.49 3.30 2.49 2.11 3.10
NWCA11-1238 3-Good 72.20 2 5.65 31.01 72.45 1.00 1.00 1.33 1.12 1.08
NWCA11-1239 1-Poor 55.00 0 7.82 13.28 60.68 1.00 1.00 1.00 1.00 1.00
NWCA11-1247 3-Good 66.50 0 6.06 24.73 66.07 1.00 1.00 1.03 1.14 1.02
NWCA11-1248 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.01 1.10 1.01
NWCA11-1249 2-Fair 57.60 0 7.44 16.55 63.03 1.00 1.00 1.49 1.06 1.10
NWCA11-1256 3-Good 80.60 4 7.00 17.96 62.27 1.67 1.71 1.79 2.07 1.74
NWCA11-1258 1-Poor 51.00 8 5.78 25.47 65.37 1.71 2.81 2.66 2.74 2.33
NWCA11-1263 3-Good 82.70 3 7.00 17.96 62.28 1.00 1.20 1.85 1.64 1.29
NWCA11-1271 3-Good 80.30 6 5.73 20.75 58.33 1.00 1.00 1.15 1.29 1.06
NWCA11-1275 1-Poor 41.60 11 6.12 27.22 69.97 5.63 5.76 6.02 5.32 5.72
NWCA11-1574 3-Good 40.00 5 2.53 10.83 24.12 3.33 3.53 3.90 3.87 3.56
NWCA11-1581 1-Poor 45.00 0 3.79 26.83 54.88 1.00 1.00 1.00 1.00 1.00
NWCA11-1381 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.03 1.32 1.94 1.17
NWCA11-1382 1-Poor 45.40 6 3.11 17.40 37.14 2.07 4.22 2.50 2.50 2.84
NWCA11-1384 3-Good 80.40 5 7.21 14.50 58.62 1.00 1.00 1.23 1.52 1.10
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NWCA11-1385 3-Good 73.60 5 5.32 25.86 63.03 2.63 2.22 2.15 2.35 2.38
NWCA11-1388 3-Good 78.30 1 6.49 26.83 71.76 2.95 1.10 1.23 1.44 1.90
NWCA11-1389 3-Good 68.60 2 7.09 20.80 66.89 3.92 2.78 2.06 2.36 3.05
NWCA11-1392 3-Good 75.10 0 5.27 27.20 64.64 1.00 1.14 1.15 1.20 1.09
NWCA11-1393 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.02 1.24 1.03
NWCA11-1395 3-Good 79.00 0 6.88 24.01 70.18 1.00 1.12 1.04 1.21 1.06
NWCA11-1396 3-Good 71.40 2 6.52 27.72 73.19 1.00 1.00 1.03 1.20 1.03
NWCA11-1397 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.32 1.03
NWCA11-1398 1-Poor 45.30 7 3.20 13.31 31.87 3.02 3.76 2.43 2.57 3.08
NWCA11-1400 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.01 1.13 1.19 1.05
NWCA11-1401 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.23 1.59 1.11
NWCA11-1404 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.01 1.06 1.01
NWCA11-1408 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.07 1.65 1.08
NWCA11-1409 3-Good 80.90 0 7.00 14.50 57.33 1.00 1.00 1.39 2.02 1.18
NWCA11-1411 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.00 1.00
NWCA11-1412 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.18 1.42 1.18 1.15
NWCA11-1414 1-Poor 44.60 7 3.06 13.86 31.79 2.27 4.16 2.41 2.53 2.89
NWCA11-1516 1-Poor 9.60 5 0.76 12.17 15.02 1.06 4.53 5.06 4.61 3.26
NWCA11-1531 1-Poor 38.80 2 3.50 22.12 46.33 1.00 1.78 3.45 3.78 2.00
NWCA11-1532 1-Poor 16.40 5 0.24 8.31 6.20 1.04 1.79 3.18 4.46 2.04
NWCA11-1535 1-Poor 15.00 4 0.85 16.71 22.03 2.78 3.40 4.32 4.93 3.49
NWCA11-1570 3-Good 48.50 9 2.27 8.76 19.59 3.59 4.19 4.29 3.88 3.94
NWCA11-1582 1-Poor 40.30 10 3.63 23.11 48.55 2.94 2.65 2.37 2.35 2.68
NWCA11-1583 1-Poor 45.90 4 2.98 21.01 41.52 2.02 2.00 2.36 1.92 2.07
NWCA11-1586 1-Poor 30.40 8 2.17 10.25 21.04 1.31 1.90 2.89 2.08 1.88
NWCA11-1667 1-Poor 24.60 5 1.11 10.82 15.25 3.29 4.39 4.51 4.36 3.97
NWCA11-1670 3-Good 78.20 6 8.61 16.99 67.13 1.00 1.24 1.40 1.33 1.18
NWCA11-1675 1-Poor 26.70 5 0.45 12.02 12.84 1.00 1.24 1.89 1.53 1.30
NWCA11-1676 2-Fair 55.40 2 3.95 20.25 46.47 1.00 1.09 1.52 1.20 1.15
NWCA11-1678 1-Poor 63.80 0 5.89 16.62 53.40 1.24 1.41 2.55 2.49 1.68
NWCA11-1680 1-Poor 24.40 0 0.00 0.00 0.00 1.00 1.00 1.01 1.01 1.00
NWCA11-1681 1-Poor 21.90 4 0.24 4.08 1.50 1.00 1.06 1.83 2.01 1.28
NWCA11-1690 1-Poor 53.60 4 5.26 17.03 50.05 1.00 1.00 1.00 1.00 1.00
NWCA11-1691 3-Good 75.50 0 8.08 15.51 65.02 1.00 2.78 2.45 1.67 1.89
NWCA11-1694 3-Good 75.80 1 8.54 17.15 67.35 1.00 1.00 1.00 1.00 1.00
NWCA11-1701 1-Poor 36.50 9 2.79 12.37 27.94 2.56 3.20 3.74 3.48 3.08
NWCA11-1703 3-Good 74.40 0 2.00 2.00 12.50 1.00 1.00 1.00 1.00 1.00
NWCA11-1860 2-Fair 57.60 0 6.74 16.45 58.49 1.00 1.02 1.15 1.07 1.04
NWCA11-1773 2-Fair 67.20 0 5.70 19.33 56.12 1.00 1.00 1.50 2.01 1.20
NWCA11-1776 1-Poor 31.70 0 0.28 15.49 16.76 1.03 1.13 1.05 1.65 1.13
NWCA11-1777 1-Poor 55.30 3 5.07 14.98 45.95 1.00 1.08 2.21 1.80 1.34
NWCA11-1778 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.00 1.65 1.07
NWCA11-1788 1-Poor 63.30 0 6.16 15.98 54.18 1.00 1.00 1.34 1.40 1.11
NWCA11-1789 2-Fair 71.80 0 6.97 10.73 51.74 1.00 1.00 1.18 1.32 1.07
NWCA11-1798 2-Fair 70.60 3 6.38 17.75 58.08 3.77 3.60 2.03 1.53 3.15
NWCA11-1801 1-Poor 22.90 0 0.31 5.31 2.41 1.03 1.75 2.38 1.64 1.58
NWCA11-1810 1-Poor 22.30 0 0.39 6.36 4.39 1.00 1.32 1.93 2.06 1.39
NWCA11-1816 3-Good 82.90 2 7.00 16.99 60.90 1.00 1.00 1.31 1.67 1.13
NWCA11-1817 1-Poor 23.80 0 0.51 7.18 6.31 1.00 1.61 1.84 1.54 1.41
NWCA11-1819 3-Good 82.80 2 7.37 19.67 67.00 1.00 1.00 1.32 1.18 1.08
NWCA11-1822 1-Poor 54.30 2 4.62 39.66 78.38 1.13 1.07 1.02 1.12 1.09
NWCA11-1829 1-Poor 46.20 4 4.49 35.91 72.21 1.63 2.70 2.40 1.93 2.13
NWCA11-1832 3-Good 81.20 1 6.81 25.31 71.56 1.23 1.14 1.67 1.74 1.34
NWCA11-1833 3-Good 68.50 0 3.01 28.45 52.29 1.00 2.81 2.62 1.67 1.93
NWCA11-1835 1-Poor 44.60 0 3.65 28.62 56.54 1.00 1.20 3.12 3.29 1.71
NWCA11-1855 2-Fair 47.80 2 4.42 19.05 47.71 1.00 1.31 2.39 2.78 1.55
NWCA11-1858 2-Fair 49.00 0 3.74 32.45 62.57 1.00 1.14 2.26 3.03 1.50
NWCA11-1859 1-Poor 28.60 4 2.76 23.00 42.95 1.41 1.96 1.64 1.48 1.63
NWCA11-1862 1-Poor 23.80 6 0.81 17.71 23.23 6.65 5.72 4.39 4.08 5.66
NWCA11-1863 2-Fair 57.00 2 5.25 30.49 69.23 1.94 1.33 1.11 1.28 1.53
NWCA11-1866 3-Good 75.70 0 3.73 27.70 55.71 1.00 1.40 1.44 1.45 1.25
NWCA11-1867 3-Good 72.80 0 4.64 25.21 57.85 1.02 1.15 1.38 1.70 1.20
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NWCA11-1966 1-Poor 55.90 5 2.44 20.45 37.31 1.40 1.48 3.69 4.35 2.18
NWCA11-1969 3-Good 73.20 0 5.69 19.89 56.84 1.00 1.51 1.15 1.00 1.18
NWCA11-1970 3-Good 80.20 0 7.43 15.11 60.87 1.00 1.03 1.11 1.70 1.10
NWCA11-1971 1-Poor 48.30 6 3.96 19.13 44.96 3.71 2.46 2.84 2.90 3.08
NWCA11-1972 1-Poor 49.80 0 4.67 23.66 55.82 1.00 2.33 2.51 2.55 1.86
NWCA11-1973 3-Good 80.30 2 7.55 16.55 63.65 1.00 1.49 1.71 1.14 1.30
NWCA11-1974 2-Fair 55.50 0 4.92 27.29 62.62 1.00 1.01 1.10 1.39 1.06
NWCA11-1975 1-Poor 37.10 6 2.59 8.60 21.36 4.54 4.00 2.70 3.52 3.91
NWCA11-1977 3-Good 77.90 0 7.50 10.61 54.88 1.00 1.00 1.17 1.29 1.06
NWCA11-1407 3-Good 66.10 3 5.39 26.48 64.39 1.00 2.35 2.68 2.76 1.92
NWCA11-1391 1-Poor 49.90 3 5.30 25.46 62.37 1.26 2.58 2.56 2.38 2.03
NWCA11-1371 2-Fair 53.60 2 4.39 31.36 65.11 1.00 1.60 3.19 3.16 1.83
NWCA11-1978 1-Poor 42.80 7 4.45 12.20 38.10 1.75 2.85 2.59 3.43 2.42
NWCA11-1979 2-Fair 57.40 1 4.68 25.00 57.83 1.00 2.35 3.35 3.64 2.14
NWCA11-1980 1-Poor 44.80 2 4.07 25.21 54.28 2.74 4.14 3.56 3.71 3.42
NWCA11-1990 2-Fair 54.30 3 5.06 31.86 70.00 1.00 1.00 1.16 1.65 1.10
NWCA11-1991 1-Poor 31.80 4 3.80 7.50 27.34 4.54 4.33 2.80 3.46 4.02
NWCA11-1993 3-Good 77.90 0 7.51 10.61 54.95 1.00 1.00 1.08 1.24 1.04
NWCA11-2006 1-Poor 35.30 3 4.14 25.08 54.53 2.05 2.72 2.47 2.75 2.40
NWCA11-2011 3-Good 62.00 8 3.87 20.92 46.95 4.06 4.06 4.22 4.41 4.13
NWCA11-2020 1-Poor 23.90 2 0.04 4.04 0.27 1.99 2.03 2.44 1.91 2.08
NWCA11-2022 3-Good 83.30 2 5.31 29.10 67.64 3.87 1.31 1.22 1.09 2.29
NWCA11-2023 1-Poor 44.50 1 3.51 25.49 51.22 1.06 2.50 2.94 2.88 2.05
NWCA11-2031 3-Good 67.90 0 7.05 30.41 80.34 1.03 1.73 2.86 2.88 1.79
NWCA11-2033 3-Good 63.70 2 4.53 24.83 56.63 1.65 2.48 3.03 2.69 2.28
NWCA11-2036 2-Fair 54.60 0 4.25 27.47 58.63 1.00 1.58 2.21 1.43 1.46
NWCA11-2038 2-Fair 67.70 2 7.99 15.00 64.22 1.00 1.00 1.53 1.61 1.17
NWCA11-2039 3-Good 60.70 1 4.86 33.03 70.43 3.41 3.33 2.96 2.89 3.25
NWCA11-2040 3-Good 64.00 2 4.26 33.04 66.68 1.00 1.00 1.07 1.27 1.04
NWCA11-2042 2-Fair 54.00 0 5.98 25.59 66.81 1.00 1.30 1.19 1.69 1.20
NWCA11-2043 3-Good 67.80 3 7.54 31.75 85.37 1.98 1.67 1.64 1.80 1.80
NWCA11-2047 3-Good 74.70 2 7.23 40.07 95.17 1.00 1.02 1.01 1.21 1.03
NWCA11-2048 3-Good 77.90 2 7.28 21.08 68.50 1.00 1.00 1.00 1.28 1.03
NWCA11-2051 2-Fair 52.80 4 3.66 38.37 70.53 1.82 1.61 2.79 2.72 2.04
NWCA11-2070 3-Good 83.50 2 7.76 29.34 83.29 1.00 1.00 1.00 1.23 1.02
NWCA11-2073 1-Poor 36.90 6 2.19 20.17 35.38 4.54 4.54 3.95 3.63 4.33
NWCA11-2074 3-Good 83.60 1 7.87 18.78 68.84 3.95 5.71 4.15 2.84 4.41
NWCA11-2075 1-Poor 51.00 1 4.19 33.13 66.41 1.04 1.03 1.36 2.59 1.25
NWCA11-2076 3-Good 81.20 1 7.33 17.76 64.03 1.00 1.00 1.28 1.12 1.07
NWCA11-2077 2-Fair 72.30 0 6.95 18.76 63.09 1.00 1.00 1.21 1.80 1.12
NWCA11-2079 2-Fair 71.30 1 7.87 13.98 62.01 1.00 1.04 1.21 2.01 1.16
NWCA11-2081 2-Fair 67.80 0 6.56 13.42 53.04 1.00 1.00 1.00 1.06 1.01
NWCA11-2140 2-Fair 34.70 2 2.38 12.70 25.86 2.05 3.72 4.26 4.27 3.21
NWCA11-2139 2-Fair 29.60 2 1.83 9.61 18.00 4.29 4.78 4.27 4.34 4.44
NWCA11-2151 2-Fair 35.10 0 2.24 12.53 24.73 1.74 3.50 4.00 4.34 2.98
NWCA11-2143 1-Poor 37.30 0 2.36 20.04 36.25 1.40 2.53 3.49 3.33 2.35
NWCA11-2148 2-Fair 44.10 2 3.13 25.17 48.36 2.45 2.94 3.21 3.46 2.85
NWCA11-2163 3-Good 64.80 1 4.48 27.78 60.54 1.00 1.26 1.77 1.45 1.28
NWCA11-2167 1-Poor 44.30 6 4.29 27.44 58.90 1.00 1.39 1.78 1.75 1.35
NWCA11-2168 3-Good 86.20 2 6.78 21.41 65.81 1.29 1.63 3.86 4.42 2.22
NWCA11-2170 3-Good 85.00 2 6.83 21.07 65.65 1.35 1.85 1.73 1.53 1.60
NWCA11-2172 1-Poor 38.80 4 3.93 26.17 54.80 4.30 3.21 1.86 1.62 3.22
NWCA11-2175 3-Good 76.20 0 7.01 19.45 64.43 1.00 1.35 2.56 3.18 1.64
NWCA11-2176 1-Poor 41.80 6 4.25 30.20 62.57 1.26 1.90 2.10 1.39 1.64
NWCA11-2177 3-Good 67.20 2 3.53 22.98 47.77 1.27 2.04 3.09 2.71 2.01
NWCA11-2243 3-Good 60.30 7 6.10 24.80 66.40 4.11 5.38 4.06 2.90 4.36
NWCA11-2245 1-Poor 34.90 6 2.16 4.81 13.52 1.00 1.30 1.55 2.08 1.31
NWCA11-2246 1-Poor 29.60 6 1.50 11.78 19.09 4.45 5.08 6.17 6.57 5.19
NWCA11-2247 3-Good 68.00 0 5.82 34.36 78.30 1.69 2.32 2.25 2.19 2.04
NWCA11-2248 1-Poor 25.00 7 0.98 5.30 6.53 1.27 1.47 1.53 1.94 1.45
NWCA11-2249 2-Fair 51.70 6 3.40 4.00 21.24 1.93 1.06 1.33 1.91 1.55
NWCA11-2251 3-Good 61.20 4 5.26 30.74 69.64 1.00 1.23 1.43 1.97 1.25
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-2252 1-Poor 47.80 6 2.49 2.27 15.58 1.12 1.37 1.50 1.87 1.34
NWCA11-2253 1-Poor 42.20 6 2.58 3.67 16.10 1.17 1.14 1.44 1.85 1.28
NWCA11-2494 2-Fair 34.60 5 2.31 9.13 20.33 5.60 4.86 4.63 4.41 5.06
NWCA11-2495 3-Good 55.10 6 6.51 9.00 46.41 2.82 3.37 3.56 3.61 3.21
NWCA11-2500 2-Fair 25.90 6 1.68 16.01 26.21 3.64 3.65 3.61 3.70 3.64
NWCA11-2502 3-Good 62.40 6 2.36 11.13 23.53 4.38 4.08 4.06 4.40 4.23
NWCA11-2507 3-Good 59.00 4 4.54 30.34 64.56 1.44 1.88 1.98 2.46 1.78
NWCA11-2509 2-Fair 53.20 4 3.38 23.56 47.66 1.00 1.83 2.07 1.93 1.56
NWCA11-2512 2-Fair 55.10 2 4.03 22.16 49.68 1.00 1.00 1.78 1.75 1.23
NWCA11-2513 1-Poor 32.20 3 2.72 11.16 25.77 4.32 4.02 2.56 2.59 3.70
NWCA11-2514 3-Good 76.70 2 4.66 17.64 47.17 1.00 1.00 1.02 1.59 1.06
NWCA11-2515 3-Good 60.30 2 4.65 23.88 56.06 1.00 2.00 2.87 2.50 1.82
NWCA11-2516 1-Poor 50.80 4 4.17 16.09 41.91 1.00 1.00 1.26 1.44 1.10
NWCA11-2518 2-Fair 61.90 4 5.07 15.81 47.12 1.00 1.00 1.00 1.26 1.03
NWCA11-2519 3-Good 68.30 3 4.78 19.16 50.08 1.00 1.40 2.26 2.49 1.52
NWCA11-2521 1-Poor 40.20 5 3.57 12.76 33.37 3.19 2.54 2.60 2.83 2.84
NWCA11-2522 3-Good 62.40 3 4.99 26.00 61.22 1.23 2.76 3.34 2.12 2.20
NWCA11-2526 3-Good 68.30 2 4.45 24.32 55.38 1.00 1.00 1.00 1.43 1.04
NWCA11-2527 2-Fair 68.80 0 6.74 12.50 52.84 1.81 2.21 3.61 2.92 2.40
NWCA11-2530 3-Good 79.70 2 7.34 20.20 67.60 1.00 1.51 2.32 1.72 1.49
NWCA11-2535 3-Good 77.90 3 7.23 27.30 77.03 1.03 1.62 2.12 2.24 1.55
NWCA11-2540 2-Fair 69.60 3 7.62 15.00 61.90 1.00 1.00 2.04 1.74 1.28
NWCA11-2541 2-Fair 61.20 2 5.50 19.25 54.70 1.12 2.43 3.60 2.63 2.16
NWCA11-2542 1-Poor 45.20 4 3.45 24.54 49.46 1.00 1.00 2.00 3.45 1.44
NWCA11-2543 1-Poor 52.90 8 3.21 9.39 26.33 3.27 3.21 3.18 2.80 3.18
NWCA11-2546 1-Poor 44.10 1 3.33 25.63 50.30 1.43 3.86 2.26 1.57 2.34
NWCA11-2551 3-Good 77.30 6 7.29 23.00 71.26 1.03 1.57 2.20 2.22 1.54
NWCA11-2557 1-Poor 39.60 0 2.25 17.82 32.36 7.52 2.71 3.11 2.07 4.65
NWCA11-2562 1-Poor 46.40 9 4.37 25.92 57.20 5.02 2.53 2.81 2.93 3.62
NWCA11-2564 2-Fair 69.50 0 8.11 12.70 61.00 1.00 1.35 3.07 3.06 1.73
NWCA11-2571 1-Poor 33.90 8 2.77 15.11 31.76 1.00 1.72 1.68 2.01 1.45
NWCA11-2573 1-Poor 51.20 0 4.35 18.03 45.81 3.67 2.80 3.36 2.26 3.21
NWCA11-2580 3-Good 86.30 3 8.08 21.67 73.81 3.60 4.07 3.64 2.56 3.64
NWCA11-2584 1-Poor 49.60 0 4.29 16.67 43.50 1.00 1.00 1.49 1.83 1.18
NWCA11-2589 1-Poor 48.60 0 4.17 18.19 44.90 7.73 5.16 2.79 2.31 5.43
NWCA11-2591 2-Fair 66.60 2 7.04 18.14 62.77 1.84 1.59 2.99 2.04 2.02
NWCA11-2593 1-Poor 58.60 3 4.47 20.04 49.41 1.72 1.96 3.64 2.70 2.27
NWCA11-2612 3-Good 70.50 8 4.95 25.35 60.03 1.11 1.22 1.42 1.38 1.23
NWCA11-2619 1-Poor 28.40 7 2.92 14.06 31.19 3.76 3.56 2.85 2.47 3.39
NWCA11-2620 2-Fair 52.20 10 3.86 21.41 47.59 2.34 2.55 2.91 2.33 2.52
NWCA11-2623 3-Good 77.80 4 5.07 27.72 64.16 1.03 1.28 1.13 1.21 1.15
NWCA11-2628 1-Poor 17.30 10 0.32 4.48 2.02 3.38 3.08 2.75 2.61 3.09
NWCA11-2632 3-Good 71.70 1 5.78 22.80 61.56 1.09 1.56 1.19 1.26 1.27
NWCA11-2642 1-Poor 48.70 0 5.19 14.98 46.69 1.00 1.14 1.48 1.15 1.15
NWCA11-2644 3-Good 61.30 0 4.20 35.28 69.51 1.00 1.69 2.31 2.89 1.66
NWCA11-2655 3-Good 75.60 0 6.55 17.39 58.62 1.34 1.76 1.11 1.17 1.40
NWCA11-2656 2-Fair 55.00 1 4.03 33.85 66.43 1.08 1.62 2.55 2.84 1.71
NWCA11-2658 3-Good 79.50 0 7.53 12.70 58.09 1.10 1.62 1.83 1.72 1.46
NWCA11-2660 3-Good 80.20 2 7.32 21.21 68.93 1.00 1.00 1.11 1.29 1.05
NWCA11-2665 1-Poor 42.40 1 2.35 12.97 26.08 1.00 1.70 1.97 1.80 1.48
NWCA11-2667 2-Fair 56.50 2 4.53 17.37 45.96 1.00 1.05 1.58 1.20 1.15
NWCA11-2670 3-Good 67.00 0 3.97 33.69 65.79 1.00 1.07 2.28 2.69 1.45
NWCA11-2718 3-Good 59.60 6 3.36 5.81 22.16 4.23 3.85 3.07 2.56 3.72
NWCA11-2720 2-Fair 31.90 3 2.31 16.92 31.49 1.02 1.12 1.49 1.65 1.21
NWCA11-2764 3-Good 65.10 11 6.62 19.67 62.33 3.80 3.90 2.44 2.09 3.39
NWCA11-2765 2-Fair 58.30 4 3.09 31.90 57.72 1.00 1.14 1.10 1.22 1.08
NWCA11-2673 3-Good 75.00 0 7.00 7.00 46.61 1.00 1.00 1.14 1.00 1.03
NWCA11-2780 2-Fair 52.50 5 3.18 34.04 61.39 1.00 1.27 1.20 1.24 1.14
NWCA11-2781 1-Poor 31.40 9 2.62 38.68 64.51 1.19 1.85 1.22 1.15 1.39
NWCA11-5539 2-Fair 41.50 3 3.53 26.76 53.13 3.30 3.21 3.18 3.25 3.25
NWCA11-1383 3-Good 58.70 2 5.13 28.77 66.03 1.00 1.01 1.11 1.35 1.06
NWCA11-1954 1-Poor 42.90 0 2.26 13.59 26.40 1.49 2.83 2.57 3.43 2.30
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-1410 2-Fair 53.70 2 4.90 25.50 59.89 1.61 1.92 3.52 3.53 2.28
NWCA11-1387 3-Good 62.70 4 5.27 25.86 62.74 1.27 1.85 1.55 1.38 1.51
NWCA11-1415 3-Good 59.50 4 5.00 31.72 69.40 1.84 2.34 3.14 2.98 2.36
NWCA11-2791 3-Good 74.90 7 4.59 22.11 53.11 1.02 1.48 1.88 2.02 1.43
NWCA11-2795 1-Poor 38.60 6 2.63 25.51 45.72 1.05 1.23 1.89 2.01 1.37
NWCA11-2846 1-Poor 39.10 6 3.10 19.29 39.78 3.74 3.91 3.08 2.54 3.54
NWCA11-2847 1-Poor 51.10 3 3.95 27.60 56.99 1.00 1.00 1.83 3.58 1.42
NWCA11-2905 2-Fair 43.70 2 2.95 11.80 28.13 3.41 3.57 2.85 2.61 3.26
NWCA11-2908 1-Poor 56.80 5 3.55 13.06 33.69 6.30 4.57 3.77 2.97 4.94
NWCA11-2910 1-Poor 36.20 5 2.88 6.12 19.61 2.04 1.81 1.31 1.33 1.75
NWCA11-2914 2-Fair 45.50 4 3.00 5.77 19.86 1.00 1.07 1.51 1.66 1.19
NWCA11-2917 2-Fair 53.90 7 4.33 26.12 57.23 2.56 2.33 1.95 1.78 2.29
NWCA11-2918 1-Poor 57.40 4 3.22 15.56 35.19 1.00 1.14 1.43 2.05 1.23
NWCA11-2921 2-Fair 47.30 4 2.69 7.91 20.96 1.00 1.00 1.36 1.18 1.09
NWCA11-2922 1-Poor 64.90 4 5.01 13.88 43.99 1.00 1.11 1.46 2.25 1.25
NWCA11-2924 1-Poor 16.90 4 2.25 3.40 14.09 1.24 1.93 1.48 1.43 1.51
NWCA11-2930 1-Poor 13.80 6 1.37 6.67 10.98 1.40 3.01 3.87 4.05 2.64
NWCA11-2940 1-Poor 46.70 4 3.21 14.43 33.53 1.00 1.00 1.52 2.28 1.23
NWCA11-2941 2-Fair 49.50 4 3.15 14.07 32.64 3.30 2.90 2.88 2.99 3.06
NWCA11-2946 2-Fair 53.80 6 3.54 3.50 22.13 4.54 4.54 4.45 3.84 4.45
NWCA11-2947 1-Poor 49.40 2 3.00 5.66 19.69 1.00 1.00 1.29 1.19 1.08
NWCA11-2949 1-Poor 42.00 4 3.51 9.80 28.79 1.00 1.00 1.26 2.19 1.17
NWCA11-2957 2-Fair 42.50 8 2.99 17.23 36.16 2.77 2.99 3.06 3.11 2.93
NWCA11-2960 2-Fair 26.60 2 3.02 8.04 23.21 4.54 4.65 4.60 4.58 4.59
NWCA11-2968 1-Poor 24.90 7 1.97 10.77 20.58 2.96 2.37 2.12 1.60 2.48
NWCA11-2633 2-Fair 54.00 1 4.38 36.87 72.91 1.26 1.65 2.00 2.18 1.62
NWCA11-3043 3-Good 60.00 2 5.70 33.92 76.95 1.00 1.72 4.84 4.16 2.30
NWCA11-3045 3-Good 76.70 8 4.58 21.38 52.02 1.00 1.33 1.45 1.61 1.25
NWCA11-3051 2-Fair 57.10 6 7.48 19.34 67.22 2.38 4.13 4.91 3.84 3.55
NWCA11-3052 3-Good 70.30 7 5.73 36.47 80.79 1.00 1.67 1.54 1.37 1.34
NWCA11-3062 1-Poor 55.00 0 7.73 13.28 60.14 1.00 1.00 1.00 1.00 1.00
NWCA11-3069 3-Good 79.00 1 7.00 12.12 53.93 1.00 1.00 1.31 2.14 1.18
NWCA11-3077 3-Good 65.00 3 6.42 29.03 74.45 1.00 1.51 1.35 1.80 1.30
NWCA11-3091 1-Poor 51.30 4 7.21 14.70 58.92 4.44 2.08 2.35 3.23 3.19
NWCA11-3093 3-Good 75.00 2 7.00 7.00 46.61 1.00 2.58 1.73 1.82 1.70
NWCA11-3365 1-Poor 10.00 3 0.33 5.30 2.50 1.00 1.81 2.94 3.54 1.89
NWCA11-3369 1-Poor 12.60 6 0.37 5.29 2.74 1.00 1.78 2.87 3.53 1.86
NWCA11-3374 3-Good 37.00 7 2.00 16.85 29.41 3.37 3.56 3.86 3.87 3.58
NWCA11-3383 1-Poor 38.60 7 3.02 26.56 49.69 2.40 2.57 2.45 2.26 2.45
NWCA11-3384 1-Poor 33.80 7 0.83 3.48 5.21 2.20 2.56 2.53 2.14 2.37
NWCA11-3388 1-Poor 30.30 0 2.40 19.78 36.09 1.89 2.27 2.08 1.85 2.04
NWCA11-3568 1-Poor 60.90 3 5.53 12.00 44.57 1.00 1.00 1.27 1.55 1.11
NWCA11-3581 1-Poor 22.50 1 0.44 6.43 4.80 1.00 1.34 1.69 2.13 1.35
NWCA11-3730 3-Good 39.40 2 0.35 5.82 3.37 1.98 1.61 2.38 2.81 2.03
NWCA11-3726 1-Poor 22.40 0 0.75 8.81 10.16 2.24 2.16 2.29 2.68 2.27
NWCA11-3803 1-Poor 47.70 8 4.48 22.63 53.16 2.79 2.70 2.66 2.59 2.72
NWCA11-3814 1-Poor 33.40 8 3.66 28.84 56.94 2.56 2.21 2.41 2.35 2.40
NWCA11-3818 2-Fair 32.10 7 3.19 20.20 41.68 3.41 3.71 3.90 4.10 3.67
NWCA11-3821 3-Good 81.10 2 5.69 15.50 50.58 2.17 1.72 1.12 1.14 1.72
NWCA11-4294 1-Poor 21.60 8 0.84 8.38 10.10 4.33 4.17 3.99 4.09 4.19
NWCA11-4298 3-Good 38.20 12 1.69 12.02 20.58 3.17 3.69 3.58 3.60 3.45
NWCA11-4411 3-Good 63.20 8 3.73 7.60 27.02 1.91 1.97 1.90 1.68 1.90
NWCA11-4414 2-Fair 45.40 10 3.05 16.10 34.89 1.97 1.65 1.49 1.30 1.71
NWCA11-4419 3-Good 79.40 8 5.98 33.95 78.74 2.99 1.95 1.54 1.31 2.22
NWCA11-4423 3-Good 60.70 2 5.14 27.20 63.82 1.00 1.02 1.34 1.42 1.11
NWCA11-4577 2-Fair 56.50 5 4.22 37.48 72.76 1.00 1.28 1.19 1.25 1.15
NWCA11-4581 2-Fair 57.10 5 3.86 31.25 61.62 1.00 1.38 1.12 1.17 1.16
NWCA11-4706 1-Poor 44.50 4 2.99 7.16 21.76 1.00 1.97 3.06 2.95 1.90
NWCA11-4708 2-Fair 32.10 7 3.13 10.25 27.07 2.81 2.81 2.87 2.81 2.82
NWCA11-4709 1-Poor 34.90 2 3.40 16.34 37.43 3.33 3.41 2.77 2.70 3.18
NWCA11-4713 1-Poor 63.00 6 4.63 6.36 30.91 1.00 1.21 1.30 1.16 1.14
NWCA11-4716 1-Poor 55.90 4 3.70 9.86 30.08 1.60 3.69 3.06 3.40 2.70
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Total Total
Vegetation Buffer | Weighted Buffer 1 LDI Buffer 2 LDI Buffer 3 LDI (350 | Buffer 4 LDI (1000 Buffer

Site ID Condition VMMI Stress CofC FQAI US VIBI-FQ (0 to 100M) (100 to 350M) to 1000M) to 2000M) LDI
NWCA11-4717 2-Fair 48.60 4 3.45 6.75 24.09 1.00 1.32 1.27 1.27 1.18
NWCA11-4718 1-Poor 16.70 7 0.62 7.83 7.94 4.54 4.54 4.51 4.15 4.49
NWCA11-4721 1-Poor 45.20 2 3.33 12.99 32.25 1.00 1.00 1.42 1.71 1.15
NWCA11-4729 2-Fair 43.40 6 3.18 7.76 23.80 1.64 1.75 1.39 1.34 1.59
NWCA11-MN-0002 2-Fair 44.10 4 2.42 9.05 20.92 4.53 4.43 3.30 3.60 4.16
NWCA11-MN-0001 3-Good 63.80 0 5.49 42.74 84.29 1.00 1.02 1.02 1.13 1.02
NWCA11-MN-0003 3-Good 63.60 0 4.52 45.24 78.25 1.00 1.00 1.00 1.04 1.00
NWCA11-MN-0004 1-Poor 19.80 2 0.58 15.12 18.09 1.09 1.19 1.43 1.49 1.23
NWCA11-MN-0005 3-Good 81.30 2 8.12 33.00 90.00 1.00 1.38 1.63 1.84 1.33
NWCA11-MN-0006 2-Fair 52.80 1 3.37 38.82 69.36 1.95 3.03 3.68 3.80 2.80
NWCA11-MN-0010 3-Good 71.00 2 6.66 40.76 91.61 1.00 1.00 1.00 1.02 1.00
NWCA11-MN-0011 1-Poor 17.80 3 1.14 15.97 22.80 3.47 3.80 3.61 4.22 3.67
NWCA11-MN-0008 2-Fair 26.00 4 1.07 8.00 10.98 4.54 4.66 4.80 4.67 4.64
NWCA11-MN-0017 3-Good 71.80 2 8.24 27.42 82.03 1.00 1.08 1.51 1.83 1.21
NWCA11-MN-0018 1-Poor 49.10 2 4.05 43.83 75.29 1.00 1.21 2.40 2.85 1.53
NWCA11-MN-0019 3-Good 60.40 4 3.36 28.16 54.11 1.00 1.19 2.63 2.74 1.56
NWCA11-MN-0020 3-Good 70.20 0 5.96 47.00 87.28 1.00 1.00 1.00 1.00 1.00
NWCA11-MN-0021 3-Good 82.50 0 6.89 48.30 93.09 2.32 1.40 1.28 1.44 1.75
NWCA11-MN-0024 3-Good 68.60 0 4.80 49.85 80.01 1.00 1.00 1.00 1.00 1.00
NWCA11-MN-0025 3-Good 60.10 3 3.51 26.85 53.16 2.85 3.68 4.51 4.08 3.55
NWCA11-MN-0026 3-Good 72.30 1 7.41 37.12 92.22 1.00 1.25 1.34 1.27 1.17
NWCA11-MN-0027 2-Fair 30.50 5 0.94 16.73 22.65 2.20 2.59 3.81 3.92 2.81
NWCA11-MN-0029 2-Fair 55.80 0 3.13 38.93 68.05 1.00 1.00 1.72 2.29 1.27
NWCA11-MN-0030 1-Poor 54.10 2 4.17 45.77 76.09 1.00 1.45 1.55 1.43 1.29
NWCA11-MN-0032 3-Good 69.20 5 433 33.91 68.33 3.64 4.59 4.60 4.52 4.20
NWCA11-MN-0007 3-Good 74.20 2 4.46 17.10 45.14 1.67 1.54 2.71 2.60 1.93
NWCA11-2687 1-Poor 38.50 10 3.50 27.73 54.34 3.07 1.81 1.71 2.25 2.34
NWCA11-2688 2-Fair 61.30 5 5.15 20.04 53.70 1.30 1.97 2.27 2.48 1.81
NWCA11-2693 1-Poor 34.50 4 2.74 24.11 44.40 1.11 1.83 2.93 2.91 1.87
NWCA11-4486 2-Fair 44.40 8 3.84 30.19 60.00 2.66 3.37 2.49 2.42 2.82
NWCA11-2698 1-Poor 55.20 6 3.23 39.31 69.22 1.00 1.00 1.01 1.07 1.01
NWCA11-2694 3-Good 73.80 2 5.15 22.55 57.26 1.00 1.00 1.00 1.13 1.01
NWCA11-2071 3-Good 60.50 2 5.27 25.86 62.70 1.00 1.00 1.30 1.69 1.13
NWCA11-1314 1-Poor 53.20 6 3.77 38.89 72.00 1.00 2.11 1.74 1.56 1.54
NWCA11-1951 1-Poor 28.30 4 1.21 6.45 9.66 4.54 3.90 2.70 3.39 3.86
NWCA11-1402 2-Fair 57.50 0 4.70 25.76 59.06 1.00 1.65 1.49 1.41 1.33
NWCA11-1421 2-Fair 57.90 4 5.35 22.31 58.17 1.00 1.00 1.06 1.39 1.05
NWCA11-1386 3-Good 64.30 6 4.38 33.02 67.43 2.14 2.43 2.23 2.08 2.24
NWCA11-1406 1-Poor 45.20 0 4.18 22.09 50.55 1.00 1.05 1.89 2.45 1.34
NWCA11-1423 3-Good 61.00 1 5.67 29.50 70.41 1.19 1.27 1.04 1.10 1.17
NWCA11-1390 3-Good 74.90 2 5.54 26.61 65.52 1.00 1.00 1.05 1.03 1.01
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Appendix IV. All bryophyte species recorded for the 50 Ohio NWCA intensification study wetlands.

May 15, 2015

Species CofC Type Number of Sites
Amblystegium serpens 3 Moss 19
Amblystegium sp. N/A Moss 1
Amblystegium varium 2 Moss 35
Anacamptodon splachnoides 5 Moss 1
Anomodon attenuatus 3 Moss 6
Anomodon minor 6 Moss 1
Anomodon rostratus 4 Moss 1
Anthoceros laevis 2 Hornwort 1
Atrichum altecristatum 3 Moss 2
Atrichum angustatum 2 Moss 1
Atrichum crispulum 4 Moss 5
Aulacomnium palustre 3 Moss 8
Brachythecium acuminatum 4 Moss 16
Brachythecium campestre 5 Moss 6
Brachythecium laetum 2 Moss 6
Brachythecium rutabulum 4 Moss 20
Brachythecium sp. N/A Moss 1
Brotherella recurvans 5 Moss 1
Bryhnia novae-angliae 3 Moss 10
Bryoandersonia illecebra 3 Moss 3
Bryum argenteum 1 Moss 1
Bryum capillare 3 Moss 5
Bryum lisae 3 Moss 1
Bryum pseudotriquetrum 3 Moss 5
Callicladium haldanianum 4 Moss 22
Calliergon cordifolium 6 Moss 1
Calliergonella cuspidata 4 Moss 1
Calypogeia fissa 3 Liverwort 3
Calypogeia sp. N/A Liverwort 1
Campylium chrysophyllum 3 Moss 6
Campylium hispidulum 3 Moss 1
Campylium stellatum 8 Moss 1
Ceratodon purpureus 1 Moss 1
Climacium americanum 3 Moss 12
Ctenidium molluscum 4 Moss 4
Dicranella heteromalla 2 Moss 2
Dicranella rufescens 2 Moss 1
Dicranella varia 2 Moss 1
Dicranum flagellare 3 Moss 2
Dicranum montanum 3 Moss 7
Dicranum scoparium 3 Moss 1
Dicranum viride 4 Moss 5
Ditrichum pallidum 2 Moss 1
Drepanocladus aduncus var. kneiffi 4 Moss 2
Entodon cladorrhizans 5 Moss 1
Entodon seductrix 2 Moss 28
Eurhynchium hians 3 Moss 7
Eurhynchium pulchellum 3 Moss 3
Fissidens taxifolius 3 Moss 10
Forsstroemia trichomitria 5 Moss 1
Frullania eboracensis 5 Liverwort 20
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Species CofC Type Number of Sites
Frullania inflata 4 Liverwort 1
Funaria hygrometrica 1 Moss 1
Haplocladium microphyllum 3 Moss 15
Haplohymenium triste 6 Moss 1
Helodium blandowii 7 Moss 1
Helodium paludosum 6 Moss 1
Herzogiella turfacea 6 Moss 1
Hygroamblystegium tenax 2 Moss 3
Hypnum curvifolium 5 Moss 5
Hypnum imponens 5 Moss 2
Hypnum lindbergii 6 Moss 12
Hypnum pallescens 3 Moss 1
Isopterygiopsis muelleriana 7 Moss 1
Isopterygiopsis pulchella 6 Moss 1
Isopterygium tenerum 5 Moss 7
Leptodictyum humile 2 Moss 27
Leptodictyum riparium 2 Moss 38
Leskea gracilescens 3 Moss 19
Leskea obscura 3 Moss 3
Leucobryum albidum 3 Moss 1
Leucobryum glaucum 4 Moss 6
Lophocolea heterophylla 2 Liverwort 18
Nowellia curvifolia 4 Liverwort 7
Orthotrichum ohioense 4 Moss 1
Orthotrichum pumilum 4 Moss 1
Orthotrichum pusillum 3 Moss 3
Orthotrichum sp. N/A Moss 8
Orthotrichum sordidum 4 Moss 1
Orthotrichum stellatum 4 Moss 1
Pallavicinia lyellii 5 Liverwort 1
Pellia epiphylla 5 Liverwort 1
Plagiomnium ciliare 5 Moss 2
Plagiomnium cuspidatum 2 Moss 25
Plagiomnium ellipticum 7 Moss 4
Plagiothecium cavifolium 5 Moss 4
Plagiothecium denticulatum 4 Moss 10
Plagiothecium laetum 4 Moss 1
Platydictya confervoides 5 Moss 1
Platydictya subtilis 5 Moss 6
Platygyrium repens 3 Moss 27
Pohlia sp. N/A Moss 2
Pohlia wahlenbergii 3 Moss 5
Polytrichastrum pallidisetum 3 Moss 1
Polytrichastrum ohioense 2 Moss 2
Porella platyphylloidea 6 Liverwort 1
Pylaisiadelpha tenuirostris 4 Moss 1
Radula complanata 4 Liverwort 2
Rauiella scita 5 Moss 1
Rhizomnium punctatum 5 Moss 11
Riccia fluitans 2 Liverwort 9
Ricciocarpos natans 2 Liverwort 2
Schwetschkeopsis fabronia 5 Moss 1
Sphagnum capillifolium 4 Moss 1
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Species CofC Type Number of Sites
Sphagnum fimbriatum 3 Moss 3
Sphagnum palustre 3 Moss 1
Steerecleus serrulatus 3 Moss 15
Syntrichia papillosa 3 Moss 1
Tetraphis pellucida 4 Moss 4
Thuidium delicatulum 3 Moss 15
Tortella humilis 3 Moss 2
Trichocolea tomentella 7 Liverwort 1
Ulota crispa 5 Moss 1
Weissia sp. N/A Moss 1
Weissia controversa 1 Moss 1

¥ C of C values assigned via personal communication with Barb Andreas and Diane Lucas.

May 15, 2015 Page 225



97z 93ed STOT ‘ST AeiN
————————————————————————————————————————————————————————————————————————————————————————— ]
weo Aep Ayis JAISSYIN Q3103130 FYNLINYLS ON 8/s YAOT € /v YAOT 09 938 | 0Z0€-HO
weoq Aepd Ayis YYINNYYO IWNIGIN NVIM OL SLYVd AND018 YYINONYENS INNIGIN ‘ILYYIAON 9/€ 4AS'T L 1/C YAOT 6 79V | 020€-HO
weoT YIS YVINNYYO INNIQIIN “NVIM OL SLYVd AND018 YVINONYENS HYIM 9/¢ ¥AS'T L 1/T YAOT or 19V | 0Z0€-HO
weoq s YVINNYYO 3SYY0D ANV INNITIN HVIM /€ YAS L T/€ YAOT 8¢ v | 0Z0€-HO
weoT YIS Q3193130 3YNLONYLS ON /€ YAOT 6 TV | 020€-HO
auesio Suissiw oL 1/T YAOT oL v [610€-HO
oluesio Suissiw 95 1/2 YAOT 95 v | 610€-HO
Juesio Suissiw €€ 1/t YAOT €€ TV | 6T0€-HO
oluesio Suissiw ST [443 YAOT ST B0 | 6T0€-HO
weoq Apues Suissiw v/v YAS'L 4 [44 YAOT 09 298 | ¥T0€-HO
weo Suissiw v/S'T YAS'T 14 1/v AS'T 15 198D | ¥TOE-HO
weo YIS Suissiw /€ AS'T 33 19V | ¥T0E-HO
weo Suissiw 9/v YAS'L 9 /v AS'T LT 8> [vT0E-HO
weo] Apues Buissiw 1453 YAOT 8 v ¥10€-HO
Aepy INISSYN 9/s YAOT ST /S N 09 738 | 900€-HO
Aepd JAISSYIN 9/s 4AOT 8 /9 N 44 188 | 900€-HO
Aepy INISSYN 1/S YAOT L 1/t YAOT €7 v | 900€-HO
Aejy JYNLONYLS ON YO IVIM AYIA 9/v ¥AS'T € 1/5°C YAS'L €1 TV | 900€-HO
Aejy AID018 ¥VINONVENS 3SHYOD ILVHIAON ANV NVIM 8/s ¥AOT L 1/€ YAOT 09 qav | S00€-HO
Aepy Ayis AM2078 YVINONVENS INNIGIN 3LYHIAON /€ YAS'T S 1/C YAOT 6 qy | S00€-HO
weo1 Aep) YVINNYYO 3SYV0D NVIM OL SLHVA ANDO18 HYINONVENS INNIQIN XVIM 9/€ ¥AS'T € [443 YAOT 43 ve  [S00€-HO
Aepd Ayis YVINNVYD ISYVOD 8 NNIIN HVIM /v AS'T vT v [S00€-HO
Aepd Ayis Q3103130 3¥NLONYLS ON 143 AS'T 9 BO | SO0€E-HO
oluesio JAISSYIN 1/C YAOT 09 780 [¥00€-HO
awesio YVINNYYO ISHYOD AVIM 1/T YAOT 8T 180 | ¥00€-HO
weot Aep Ayis D019 ¥VINDNVENS 3SYVOD HVIM 9/s YAOT 0€ 7/9 YAOT 14 28 | €00€-HO
weo YIS MD019 ¥VINONVENS ISYYOD HVIM 9/s YAOT 3 1/9 AS 09 289 | €00€-HO
weo YIS AND019 ¥VINONVENS ‘NNIGIN 9/s YAOT 14 /S AS €€ 188 | €00€-HO
weo YIS YYINNYYD WNIGIN NYIM [444 YAOT 0T v | €00€-HO
aInIxa) ainnas |10S ewoJayy/anjep 3nH ainjeaq Xopay ewoJayy/anjep anH yidaq | uoziioH al
|10s aJnjeaq xopay Xxopay juauIwosd % XU X11eN IS

spueiam Apnis uoneoiyisuaiul YOMN 01O 0S 2Y3 4104 paplodad erep ASojoydiow |10S “A Xipuaddy



1Tt 93ed

STOT ‘ST Aein

weot INISSYIN 1/S AOT €9 780 | 9v0€-HO
weoq JAISSYIN /€ AS'T [4% 180  [9v0€-HO
weoq Aepd $S3134NLONYLS [ 44 4AOT ST B0  [9v0€-HO
weoq Ae|) Ayis Suissiw 1/€ YAOT S8 21809 | S¥0E-HO
weo Aep Ayis IAISSYIN /€ YAOT 09 | 11808 |SKOE-HO
Aep Ayis YYINNYYO ¥VIM INNIGIA OL ONILYV AND019 ¥VINONVENS INVIM ISHVOD /€ 4AS ST /v 4AOT ot 89 [svoe-HO
Aepd Ayis 2078 YVINONVENS HVIM NIGIN /€ ¥AS 4 /€ YAOT 14 TV | SV0E-HO
Aepy Ayis YVINNYYO INNIGIN NVIM /v YAOT 43 TV | SV0E-HO
Aep Ayis AND018 ¥VINONY-8NS ANIGIN HYIM [4 YAOT 9L €80 | ¥¥OE-HO
Ae;d JYNLONYLS YYINNVYO ‘WNIAIN HVIM Ae| Ae| Ae| 1/T YAOT 114 80 | v0€-HO
Aepy Suissiw Ae| Ae| Ae| 1/t YAOT 4 10 | ¥¥0E-HO
Ae;y Buissiw 9/v YAS 0z 1/C YAOT ser qy | TEOE-HO
Aep Ayis AND019 ¥VINONVENS ISYVOD HVIM /S 4AOT S /v AS'T L8 0 [t€0e-HO
ouesio AND019 ¥VINONVENS 3SYVOD OL INNIAIN ‘NVIM [ 44 YAOT €5 10 [T€0€-HO
Aep Ayis YYINNVYO IWNIGIN ‘NVIM /€ 4AOT o€ /€ YAOT 6€ v | T€0€-HO
Aepd YYINNYYO ISYVOD “NVIM 9/v YAOT S [43 AS'T LT TV | TE0E-HO
Aepy INISSYN 8/S YAS'L 9 /9 N 44 o) 0€0€-HO
Aepd Ayis AD018 HVINONVENS NVIM AYIA 9/v YAS'L 14 /9 N 09 3@ [o€oge-HO
Aepd Ais suissiw 9/v YAS'L 9 1/t YAOT 8€ €V | 0€0E-HO
Aep Ayis YVINNVYD 3SYVY0D OL NNIIN HVIM /€ YAOT 0z TV | 0€0€-HO
Aepd Q3153130 3¥NLONYLS ON 7/t YAOT L IV | 0€0€-HO
Aepd Ayis Suissiw 9/€ YAOT ST 1/v YAOT SZ1 €39 | SZ0E-HO
Aepd Ais suissiw /v YAOT (014 v/v YAOT 6 78 | ST0E-HO
Aepy Ayis AMD019 ¥VINONVENS ‘ISYYOD HVIM /S YAOT 14 /v YAOT 79 19 | SC0E-HO
Aep Ayis AI2019 ¥VINONVENS ‘NINIAIN ‘ILYYIAON /S YAOT vT /€ YAOT LS TV | SC0€-HO
Aepd Ayis AND018 YVINONVENS INNIGIAN ANV ISYYOD HVIM /S YAOT [43 [443 AS'T 8¢ TV | S20€-HO
Aepd Ais YYINNYYD ISHVOD ‘ILVHIAON 1/S YAOT L [43 YAOT 8T dy [Sco€-HO
AN2019 ¥VINONVENS INNIAIN HVIM /v YAS'L [44 /s YAOT 4 188 |[zzoe-HO
weo Aep Ayis AND019 ¥YINONVENS INNIGIIN 8 ISYYOD HVIM 9/v UAS'L 8T [ 444 AS'T ST v [zzoe-HO
weo Aep Ayis YYINNVYO IWNIGIN NVIM €/v YAOT [43 v | 2zog-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al
|10s aJnjeaq xopay Xopay juduIwold % Xien Xuen as




87T 238ed STOT ‘ST Aein

weoq Buissiw 8/S YAS'L 14 1/s YAOT SeT od £S0€-HO
weoq Suissiw 9/s YAS'L (14 /v AS'T 06 788 |[/soe-HO
weoT YIS 318v.103ANN 9/s YAOT 0T /v AS'T 09 189 | LS0€-HO
weoq s AND019 ¥VINONVENS AT ‘ILVHIAON /s AS'T o€ £/v YAOT 0S 78 |/s0e-HO
weoT YIS D019 ¥VINONVENS AT ‘ILVHIAON /5 AS'T ST €/v AS'T o€ 19 | /SOE-HO
weo YIS YYINNVYO ISYVOI-GIN ‘ILVHIAON 9/s UAS'L L /v AS'T 81T v | LS0€-HO
weo Aep Ayis A2078 YYINONVENS INI-INNIQIIN NVIM /v AS'T 43 /v YAOT 9 TV | LSOE-HO
weoq Aey Ayis Suissiw 9/s YAS'L ov /s N 14 788 | ¥S0€E-HO
weoT Aed Ayis Sulssiw 9/s YAG'L ov 1/9 HAOT €1T | 188 |[¥soe-HO
weo YIS AND018 ¥YINONVENS 9/s YAS'L 114 1/9 YAOT 59 1188 | ¥S0€-HO
weoq Aepd Ayis YYINANYYO XVIM OL ONILYVA AND019 ¥VINONVENS INNIAIN ILVHIAON 0 /€ YAOT €€ qzv | #S0€-HO
weo IS AND019 ¥VINONVENS INNIAIIAN ILYHIAON 9/s UAS'L T /v YAOT (014 IV | ¥S0E-HO
weoq Aepd Ayis AND019 ¥VINONVYENS ISHVOD ANY WNIGIN ‘ILVYIAON 8/s UAS'L o€ /S AS'T 14 o8  [0soe-HO
weo Aep Ayis AND018 ¥VINONVYENS ISUYOD ANY INNIAIN ‘ILYYIAON 8/s YAS'L S 1/9 AS'T S0T | ¥89 | 0SO€E-HO
weoq Aepd Ayis YYINNYYO ILV¥IAON OL MVIM ‘INIH 8/s UAS'L € 1/9 YAOT 06 €88 [0soe-HO
weo? Aep Ayjis Sulssiw 8/S YAOT ov 2/9 AS'C SL 7788 | 050€-HO
weo s AX2019 ¥VINONVENS ILVYIAON ‘ISYV0D ANY IWNITIN 8/s 4AOT ov 7/9 AS'T 09 1288 |0S0€-HO
weo YIS AND019 ¥VINONVENS ILYHIAON ‘IWNITIN 9/s YAOT o€ 2/9 YAOT ve 188 [0s0€-HO
v/N YVINNYYD 3LVYIAON OL XVIM ‘INIH 7/st YAS'L 4 v  |osos-HO
auesio J14dVS - INISSYIN z/€ YAOT 08 ve0 | 6¥0€-HO
duesio J14dVS - IAISSYIN [ YAOT 09 €80 | 6V0E-HO
d1uesio J14dVS - IAISSYIN 1/t YAOT 44 70 | 6V0€E-HO
aesio S100Y ANVIAI OOL - 39NLONYLS ON /€ YAOT S 1e0 | 6V0€-HO
weoq Ae;n Buissiw v/v AS L 1437 HAGL o1t 10 870€-HO
weot suissiw v/v AS € [ 944 AS'T S9 z€9 | 8v0€-HO
weoq D019 ¥VINONVENS ISYVOD AYIA-ISHVOD ILVYIAON v/v AS € /v AST 09 1€ | 870€-HO
weo] AID019 ¥YINONYENS ISYVOD AYIA ILVYIAOW 9/s AS T /v AST 0S 79 |8voe-HO
weoq AID019 ¥VINONVENS 3SYVOD FLVYIAOW 9/v YA 0T S /v YAS'L o€ 19 | 870€-HO
weo Aep Ayis $53134NLONYLS /€ YA 0T 0T /v AST ot v  |8voe-HO
weoT Ae;d JAISSYIN 9/9 YAOT /9 N w €8) [9v0E-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al
|10s aJnjeaq xopay Xopay juduIwold % Xien Xuen as




6¢C 28ed STOT ‘ST Aein

Aey suissiw Aej Aej Ae /v YAOT 59 8)¢ | 0L0€-HO
weoq Ae|) Ayis Suissiw 1/€ YAOT 144 4 0L0€-HO
weoq Ae|d Ayis Buissiw (444 YAOT o1 €0 0£0€-HO
Aey suissiw 8/9 YAOT 0z 7/s AS'T SZT €80 | 890€-HO
Aejy Suissiw 8/s 4AOT 0z /S YAOT 00T 28> [890¢-HO
Aey suissiw 9/v YAOT L 1/v YAOT 09 180 | 890€-HO
Aepd 31VY¥3IAON ‘ALY1d ISHVOD AYIA OL 3SYVOD 9/s 4AOT 8 T/€ YAOT 6€ 70 | 890€-HO
Ae;y 31VY3IA0IN "YVINNVYD ISYVYOD AYIA OL ISHVOD 9/s 4AOT S /€ YAOT 9z TBO | 890€-HO
pues aul4 Buissiw 1747 HAOT SCT 2 990€-HO
weoq Apues auly Suissiw 9/¢€ YAOT S€ T/L YAOT 20T 28 | 990€-HO
weo Apues auly AN2018 ¥VINONVENS INNIAIN HVIM 9/s YAS'L ov /S AS'T 09 €Mg [ 990€-HO
weo Apues auly AND018 ¥VINONVEINNS HVIM INNIGIN 9/s YAS'L 0z 9/9 AS'T 13 Mg [ 990€-HO
V/N Suissiw 9/v HAOT ST M8 | 990€-HO
V/N Suissiw [ 944 YAOT 0T v 990€-HO
V/N Suissiw €/€ YAOT 14 90 |990€-HO
Aepd Ayis Suissiw 9/s YAOT S€ /9 N 143 o8 [ €90€-HO
Aepd Ais suissiw 9/s YAOT 0€ /v AS'C 08 €38 | €90€-HO
Aepd Ayis AND019 ¥VINONVENS ISYVOD OL ONILYVA ONILYIASING 3SYVOD ‘ONOYLS 9/v 4AOT 0T /5 AS'T 09 788 | €90¢e-HO
Aep Ayis AND019 ¥VINONYENS 3ISYN0D OL ONILYV DILVIASING ISYVOD ‘ONOYLS 9/v YAOT 0T T/v AS'T ot 188 [ €90€-HO
Aepd Ayis AND019 ¥VINONVENS INIF ONOYLS v/v 4AOT [43 /€ YAOT (14 TV | €90€-HO
Aepd Ayis YVINNVYD INIH ‘ILVYIA0N /v YAOT S [ YAOT 6 TV | €90€-HO

weot suissiw 9/s YAS'L (014 /9 N ST1 €9 | 290€-HO

weot suissiw 8/S YAOT 0€ 1/S YAOT SOT 729 | 290€-HO
weoq Aep) AMD018 YYINONVENS ‘ISYVYOD s/s YAOT o€ /5 YAOT 09 128 | 290€-HO

weoq AND019 ¥VINONVENS WNIAIN FLYYIAON 9/s YAOT 114 1/S YAOT o€ 19 [290€-HO
weo YIS YYINNVYO IWNIGIN NVIM [443 YAOT 8 v | 290€-HO

Aey SSI1IYNLONYLS Ae| Ae| Ae| /ST N 09 | z9e0€ |8SOE-HO

Aepd $S313YNLONYLS 8/s YAOT T /ST N 155 qvz | 8S0€-HO

Wweo7 pues AND019 YVINONVENS ISYVOI-NVIM ‘NVOT AANYS 9/v YAOT S /5 AS [43 8g | 8S0€-HO
Aepd AID019 YVINONVENS ISYVOI-NVIM Ae| Ae| Ae| 1/5°C N 9T B0 | 8S0€-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al
|10S aJnjeaq xopay Xopay juduIwold % Xien Xuen as




0€z 28ed STOT ‘ST Aein

weo] YVINNVYO 31V¥IAON OL wz_ﬁd“ mv_mwwm_uﬁ._:wzé:m 3INI4 ILV¥IAON 9/s YAOT S /v YAOT 14 gy | Z80€-HO
IAYI4 “YYINNYYD
weoq 3SYV0D A¥IA FLVYIAO OL ONILYVd AXI0TE YYINONVENS ISYVOD ILVYIAON 9/v YAOT T 1/T YAOT €T v [z80€-HO
weoq Suissiw 9/s YAOT /v YAOT S0T 70¢  [180€-HO
weo7 pues auly Suissiw 9/s 4AOT S v/ YAOT 06 | z12€ |180€-HO
weoq pues auly4 Buissiw ¥/S YAOT 09 T1J€ [180€-HO
weo YIS JAISSYIN £/v YAOT 4 oz [180¢-HO
weoq IS uissiw €/v YHAOT T v T80€-HO
weoT YIS Buissiw 8/s 4AS'L 8 /L AS'T 143 8)  [080€-HO
weoq Aejg Ayis Suissiw 9/9 YAOT (014 1/9 YAOT S8 839 [080€-HO
Aep Ayis AMD019 ¥VINONVENS ‘ISYYOD HVIM 9/9 4AOT (14 1/9 YAOT 09 788 [080¢-HO
Aep Ayis AND018 ¥VINONVENS ‘NNIAIIN MVIM 9/s YAOT ST /S AS'T 0S 138 [080€-HO
weo YIS AND019 ¥VINONVENS ‘NNIAIN HVIM 9/€ ¥AS'T [43 /1 AS'T ot v | 080€-HO
V/N N33S INON [443 YAOT 4 1V | 080€-HO
weoT YIS AND019 ¥VINONVENS ISYNOI-MVIM T/v AS 1/S'L AS 59 788 [sLog-HO
weo YIS JAISSYIN 1/ST AS /v AS as 188 [SsLoe-HO
weo YIS JAISSYIN T/v AS L T/€ AS €5 €V | SLOE-HO
weo YIS D019 ¥VINONVENS ISYN0I-HVIM /v AS o€ /€ AS 6€ TV | SLOE-HO
weo YIS AN2019 ¥VINONVENS ISYNOI-MVIM v/v YAS'L T /€ AOT [43 TV | SLOE-HO
weo YIS AID019 ¥VINONVENS INNIGIN-NVIM /€ AS'T /€ AS 44 70 | SLOE-HO
weo YIS D019 ¥VINONVENS INNIGIN YVIM 0/SC N [T Te0 | SL0€E-HO
weo1)|is ONOYLS T/€ N 1/S YAOT SZT | ¥808 [€L0€-HO
weo YIS AND019 ¥VINONVENS INNIAIIA VIM 9/v YAOT /5 AS'T 06 €189 | €L0€-HO
weo IS AND019 ¥VINONVENS INNIGIN ILVHIAON /€ 4AS 1C /S YAOT 09 288 | €L0€-HO
weo YIS AND019 ¥VINONVENS INNIAIA VIM /v YAS'L /s YAOT SS 1388 | €L0€-HO
weo Aep Ayis D019 ¥VINONVENS INNIGIN ILVHIAON v/v YAS /s YAOT 9z 88 | €L0€-HO
weo Aep) Ayis AND018 YYINONVENS INNIAIN MVIM /v YAOT T/v YAOT 0T v |€Loe-HO
Aep Ayis AMD018 ¥YINONVENS INI4 ILYHIAON 8/9 YAOT 0z /9 N 85 89 [zLoe-HO
M08
Aepd Ayis YVINONVENS INIF NVIM OL ONILYVC AXD019 ¥VINONVENS INNIGIIN YVIM 9/v YAOT S /€ N 6€ €V | ¢L0€-HO
M08
Aepy Ayis YYINONVENS NNIGIN VIM OL DNILYVA AND0TE HYINONVENS ISHYOD AVIM 9/€ YAOT [43 /€ YAOT 8¢ v | ¢L0€-HO
aesio YYINNVYO IWNNIGIN FLYYIAON 443 YAOT 4 TV | 2L0€-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al
|10s aJnjeaq xopay Xopay juduIwold % Xien Xuen as




TgC @8ed STOT ‘ST Aein

weoq Ae|d Ais Buissiw (444 YAOT 6 €0 £60€-HO
weo7 Aep Ayjis suissiw 8/9 YAS'L SE /S N S €38 | ¥60€-HO
weo YIS Suissiw 8/9 YAOT 0T /S N 67 788 [v60e-HO
weo Aey Ayis Buissiw 1/€ 4AOT L 1/ YHAOT LT 188 | ¥60€-HO
weoq Ae|d Ais Buissiw 1/€ YAS'L 0T v 760€-HO
V/N NIV¥9 J19NIS-SSITIHNLINYLS /v N 00T J | 060€-HO
V/N JYNLINYLS JAISSYIN 9/v 4AOT o€ /S YAOT S9 €88 [060€-HO
weo Apues auly JYNLONYLS JAISSYIN 9/v YAOT o€ /5 YAOT 09 788 [060€-HO
weo YIS AND019 ¥VINONVENS 3SYVOD ILVYIAOW OL IVIM 9/v 4AOT o€ /5 YAOT 0s 188 [060€-HO
weo YIS YVINNVYD IWNIAIN OL SLYVd AND018 ¥VINONYENS INNIAIIN NVIM /v YAOT 0T T/€ YAOT 14 TV | 060€-HO
weoq Aeg Ayis $S313¥NLONYLS e/t YAOT 6 1V | 060€-HO
Aepd Ais INISSYN /€ YAS'L T 1/S AOT 6 €38 | 980€-HO
Aep Ayis AND018 ¥VINONYENS ‘ISYVOD B INNIAIN ‘ILVYIAON T/v AS'T 8¢ 788 [980€-HO
Aep Ayis AMD019 ¥YINONVENS ‘ISYY0D B IVIM ‘WNITIN /S AS 14 188 [980¢-HO
d1uesio SS313YNLONYLS T/€ YAOT 8 v [980€-HO
weo YIS Suissiw 9/s YAS'L 14 /5 YAS'L 143 D | S80€-HO
weo7 IS Suissiw v/S YAS'L (014 1/s AOT 06 ¥39 | S80€-HO
weo YIS AND018 ¥VINONYENS INNIAIN ILYHAON /S YAS'L 8 /S YAOT 09 €3@ [s80€-HO
weo YIS AND019 ¥VINONVENS INNIQIN ILVHAON /S ¥AS'T 6 [ 944 YAS'T ot 788 [s80e-HO
weo YIS AMD019 ¥VINONVENS NNIGIN ILVHAON v/v 4AS ST /s YAOT X4 188 [S80€-HO
weo YIS AND018 ¥VINONYENS INNIAIN ILYHAON £/v YAOT 6 v  [s80e-HO
weo1 Aep Ayjis Sulssiw 9/s YAOT 0€ /9 N ST1 o9  [€80€-HO
AID019 ¥VINONY
weoq Aepd Ayis aNns INNIGIN XYM OL ONILYVA ONINOOTE ¥VINONY 9NS ISYVOD HVIM 9/s YAOT 0z T/v YAOT 09 89 [€80€-HO
AN0019 ¥VINONY
weo Aep Ayis -gNS WNIGIN ILYYIAOIN OL ONILYYJ AMD0T8 HYINONV-8NS ISYVYOD HVIM 9/v YAOT [43 /€ YAOT 9¢ TV | €80€-HO
V/N NIVY¥O JTONIS SSI1FUNLONYLS [ 4 YAOT S TV | €80€-HO
weo suissiw 8/ YAS'L 4 1/S YAS'L SZ1 G389 | Z80€-HO
weo] Apues aul4 Suissiw 8/s YAOT ST /v N 8TT | v89 |Z80€-HO
weot suissiw 9/s YAOT 14 li4 N 0L €38 | Z80€-HO
weoq AND019 ¥YINONVENS ISYYOD ILVYIAOW 9/s YAOT 114 /v N 09 788 |[z80¢e-HO
weoq AND019 ¥VINONVENS 3SYVOD ILVYIAOW 9/s YAOT 0€ /s YAS'L £ 188 [z80€-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al

J108 ainjea4 xopay xopay juduiwoid % Xu3e Xu3e aus




7€z 98¢ed

STOT ‘ST Aein

Aepd Ayis YYINNVYO ISYVYOD OL INNIAIN ‘ONOYLS 9/v YAOT S [ 443 4AS'T 1T v | 90T€-HO
weoq Apues Suissiw Aejhe;y Aejhe;y 00T ¥2 [sote-HO
weo1 Aepd Ayis AND018 ¥VINONVENS JAISSYIAN OL ISHYOD MVIM Aejhe|d Aejhe|d 06 7€) | SOTE-HO
weo Aep Ayis AN2078 YVINONVENS ISYYOIAYIA-ISYYOD INNIGIN 9/s ¥AOT 6 1/9 90T 09 16D | SOTE-HO
weoq Aepd Ayis AND019 ¥VINONVENS ISYVOD AYIA-ISHVYOD INNIAIN 9/s YAS'L X4 1/9 AS'T S 0 [sote-HO
weoT YIS AD018 ¥VINONVENS ISYVYOD INNIAIIN ILYYIAON 9/s YAOT LT /5 AS 53 1D |SOTE-HO
weo YIS AN2019 ¥VINONVYENS ISHYOD INNIAIN 3LVYIAOW 9/v YAS 8 /S AS'T [44 oV [sote-HO
weo Aep Ayis 3SYV0D YVINNYYD WNIGIN ILYHIAON 9/s 4AS'L T [ 443 YAOT [0)8 v | SOTE-HO
weo] Apues Buissiw 1/9 YAOT SCT 8 0T€-HO
weoq Apues auly Sulssiw v/€ 4AS 0€ 1/9 YAS'C 00T 808 | ¥0TE-HO
weo7 Apues aul4 Suissiw 8/s YAOT ov €/v YAOT S8 mg [ y0TE-HO
weoq 3SYYOD A¥IA OL 3SYV0D DILVIASIY ‘ONOYLS 9/s UAS'L 8¢ /5 ¥AS'T s. | czda |v0TE-HO
Aepy Ayis 3SYY0D A¥IA OL ISYYOD DILVIASIND ‘ONOYLS 9/s YAS'L 8 /S YAS'T 09 1288 | v0TE-HO
Aepy Ayis 3SYY0D A¥IA OL ISYVOD DILVIASIND ‘ONOYLS 9/v YAS'L ST [ 44 YAOT L€ 188 [v0TE-HO
YYINNVYD
Aepy Ayis 35YY0D OL INNIAIIN ¥VIM ANV AXD018 ¥YINONY aNS INNIAIA NVIM [ 44 YAOT 6 v |votE-HO
V/N suissiw 9/s YAOT 4 [ 944 YAOT ST1 Mg | 00TE-HO
V/N AN2078 YVINONVYENS INNIGIA OL (INI4 JNOS HLIM) ‘ISYVOD ‘ONOYLS /v 4AOT S 9/s YAOT 0TT | ZIma |00TE-HO
weoq Aepd Ayis AID018 ¥YINONVENS WNIAIA OL (INI4 FINOS HLIM) ‘ISYV0D ‘ONOYLS 14 YAOT S 9/s YAOT 09 | TIMg |00TE-HO
weo YIS D019 ¥VINONVENS ‘INIH ‘ILVHIAON /€ YAOT 9z v | 00T€E-HO
weo Aepd Ayis YYINNYYD ISHYOD OL INNIGIIN ‘ILVYIAON z/€ YAOT 41 TV | 00T€-HO
weo1 Aep Ayis Sulssiw /v 90T 0T /v AS ST1 € [660€-HO
weo YIS ALV1d 3SHVOD A¥IA-3SYV0OD 0 T/€ YAOT SL 0 [660€-HO
weoq ALV1d 3S4Y0D NNIGIN /ST 4AS'T 0T /v AS S 10 [660€-HO
AND019 ¥VINONVENS
weol YIS INNIGIN 3LVYICOIN OL 1HVd AYD0T8 HVINONVENS ILVYIAON-ISHYOD /ST 4AS'T 0T /v YAOT Y4 v | 660€-HO
weo Aep Ayis AND019 ¥VINONVENS IDYVT /€ YAOT /5 AS 14 qzd | z60€-HO
weo1 Aep) Ayis suissiw 9/s YAS 1/v YAOT L8 q1d | L60€-HO
Aepd AID019 ¥VINONVENS ILVYIAON /9 YAOT Ae| 1/C YAOT oL qzv | £60€-HO
Aepy Suissiw 9/ YAS Aej 1/t YAOT 09 g1V [ L60€-HO
weoq Aepd Ayis AID018 ¥VINONVENS INNIAIIN IDUVT /v YAOT T/¢€ YAOT ot v | L60€-HO
weoq Ae|d Ais Buissiw 1/s YAOT 1/€ 4AOT €C v £60€-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al
|10s aJnjeaq xopay Xopay juduIwWold % Xien Xuen as




€€ 93ed STOT ‘ST AeiN
Y}
weo Aep Ayis D019 ¥VINONVENS INNIGIN ILVHIAON 1/C YAOT oL e0C | 6ETE-HO
Aep Ayis AND019 ¥VINONVENS ‘ISYY0D INNIAIN OL ILVHIAON /v YAS S /S AS'T 09 788 |[e€1€-HO
Aep Ayis A2078 YVINONVENS ‘ISYVOI AYIA ILVHIAON 8/s 4AS'L 0T /v AS'T 53 188 [6€TE-HO
Aep Ayis $S313YNLONYLS /v 4AOT €1 vV |6£1€-HO
weo YIS JAISSYIN /9 ads T €/v YAOT 01T € [8eTe-HO
weo1 Aep Ayjis INISSYIN 8/S YAOT 0§ 1/9 gdS LL 780 | 8€TE-HO
weo s JAISSYIN 8/9 4AOT 14 1/9 ¥AS'T 13 180 [8eTE-HO
weo Aep Ayis AD0718 8NS ‘ISYVOD AYIA NVIM 9/v ¥AS'L € 1/9 ¥AS'T €T o/8 [seTe-HO
v/N $S313UNLONYLS 443 YAOT 4 v [se1e-HO
weo Apues aul4 A1ap INISSYIN 8/9 YAOT LT /S N [74 78D | 9€TE-HO
weot INISSYIN 8/9 AS'T 0€ /S N 85 180 | 9€T€-HO
weoq AND019 ¥VINONVENS INNIAIIN INNIAIN ANV INIH NVIM /€ YAS'L 14 v | 9€TE-HO
weo YIS $S3134NLONYLS 7/t ¥AOT ST TV | 9€TE-HO
Ae;p Sulssiw 8/S YAOT o€ 1/9 AS'T 09 188 | Z€TE-HO
V/N Suissiw 8/S YAOT 0€ 1/9 AS'C 0S 89 | CETE-HO
V/N Buissiw 7/t YAOT 14 v |zete-HO
weo Aed Ayis Buissiw 1443 YAOT 4 20 8TTE-HO
weo YIS D018 ¥YINONVYENS INNIAIN-ILYYIAON 1/T YAOT 09 vO | 8TTE-HO
weoq Aepd Ayis 31VYIAOIN XENS ISHYOD A¥IA 1/C YAOT S €80 | 8TIE-HO
weo Aep Ayis SS313YNLINYLS IAISSYIN 1/t YAOT 13 70 | 8TTE-HO
weo Aep) YVINNVYD 31VYIAON-INNIAIN /ST N 8T TBO | 8TTE-HO
weoT Aed Ayis Suissiw 9/s YAOT /v YAOT ST ¥818 | L0TE-HO
weo? Aep Ayis Sulssiw 8/S YAOT [4 /S N SL | ze€Bg |L0TE-HO
weoq Aep) Ayis AND019 ¥VINONVENS ISYVOD MVIM 8/s YAOT [43 /s N 09 | 1€318 |/0TE-HO
weo Aep Ayis AND019 ¥VINONVENS ILYYAON ISYVOD WNIGIN 8/s YAS'L o€ /s N 15 7819 | L0T€-HO
weo Aepd Ais AND018 ¥VINONVYENS ISYYOD INNIAVIN 9/v YAS'L [43 /v N €€ 1819 | LOTE-HO
weo Aep Ayis YYINNVYO WNITIN 8/s YAS'L ST /v AS ot v |cote-HO
pues asieo) Aweoq Buissiw 9/s HAOT (014 €/ YAOT Y4 0] 90T€-HO
weot suissiw 9/v AS S€ [943 YAOT 08 og | 90T€-HO
JILVINSIYd
weo Aep Ayis 3SYVYOD OL ONILYVd YYNINNTOD 3AVYDIA ISHVOD AYIA ‘ILVYIAOW 8/9 ¥AOT or 1/9 YAOT 79 819 [901€-HO
24NIX3 | an1ana3s [10S ewouyy/anjep dNH 24n1ed4 Xopay ewouyy/anjep anH yidaq | uoziioH al
|10s aJnjeaq xopay Xopay juduIwold % Xien Xuen as




7€ 98ed STOT ‘ST Aein

AID079 YVINONVYANS
Aepd Ayis INNIQIIN ILVYIAOIN OL ONINYIYE AND01E HVINONVENS NVIM ‘ISHV0D 9/s YAOT 0S T/L 40T 0L 8g EVTE-HO
Aepd Ayis AID018 YVINONVYENS INNIAIN ‘ISHVYOD ‘ILVHIAON 9/s YAOT S 1/S°C AS (44 av EVIE-HO
Aepd Ayis D079 4VINONVYANS IWNIAIN-ILYHIAOIN 1/€ AS'C ST v EVTE-HO
weoq JAISSYIN 1/ AD0T oL g CrTE-HO
weo’ SS313™NLONYLS T/SL°T AS'C 14 v VTE-HO
weoq yIs SS313™NLONYLS T/t YAOT (4% v VTE-HO
2JnIxaL 24NNAS |10S ewouyd/anjep anH ainjeay xopay ewouyd/anjep anH yadaq | uoziioH al
J1os ainjeaj xopay xopay juauIWoid % Xu1e XL1e N aus




Gge 938ed STOT ‘ST Aein

9T €°6€ L€ TL S'L 200 8T°0 (Y44 L €6v SEY €-100-TOT-HO-TT-T-GZ0€-HO
S6°0 LTV 89T L €L 200 7o LLT S 05 ER24 Z-T00-TOT-HO-TT-T-520€-HO
6L°0 815 (&4 89 L 900 0 LY [R5 9k 105 1-100-TOT-HO-TT-T-GZ0€-HO
60 € STT 8y s ¥0'0 €10 LST £0T €19 14 €-100-£2T-HO-TT-T-Z20€-HO
860 9T 6°€T €y LY 900 91’0 ¥8'T VL €9 9'6C 7-T00-£ZT-HO-TT-T-ZZ0€-HO
[0) 4 [4%4 LY S [4%0) LEO 671 L8 19 1°0€ 1-100-£2T-HO-TT-T-ZZ0E-HO
£9°0 9'9¢ 9TC 19 99 0 LT0 85T TTT L'YS (273 S-T00-€0T-HO-TT-T-020€-HO
1€0 98 S0C 9 L9 €00 [50) ¥0'C v'8 185 67 #-T00-€0T-HO-TT-T-020€-HO
LTT 6 €T 7’9 L 200 8T°0 4 66 69 1T €-T00-€0T-HO-TT-T-020€-HO
S0T &4} €Y1 €9 69 100 8T°0 S8'T €91 199 9T 7-T00-€0T-HO-TT-T-020€-HO
18°0 6'ST ot LS 9 €00 [40) vE'E S0t 1°0L 76T 1-100-€0T-HO-TT-T-020€-HO
[40) 81T 968 (44 124 190 SLT 90°€T #-T00-6€T-HO-TT-T-6TOE-HO
120 66T ¥'s8 €Y 9y 110 9T 90°€C €-100-6€T-HO-TT-T-6T0E-HO
ST0 €61 89L (44 Sv 950 67T LT°TT 7-T00-6€T-HO-TT-T-6T0E-HO
€10 L 159 [22 S 890 [5" X4 T-100-6€T-HO-TT-T-6T0E-HO
v'E 10T 8y €5 €00 LT°0 [4%4 60€ 6'TS (A1 8-100-T80-HO-TI-T-¥T0E-HO
€9 €01 LY S 900 [40) [X3 6'TS [A53 6T £-T00-T80-HO-TT-T-¥T0OE-HO
[ ¥'9 €5 6S 0 <00 960 189 T€C 8 9-100-T80-HO-TT-T-¥T0OE-HO
6L 19 LS 9 0 %00 590 S L6T 8L S-100-T80-HO-TT-T-¥TOE-HO
980 s 9°€T (24 8y 100 120 vTE [&53 8'9% 8T #-T00-T80-HO-TT-T-¥TOE-HO
880 [ 8'€T Sy S S0°0 9z°0 9z’e 8'ST €415 69T €-100-T80-HO-TT-T-¥T0OE-HO
660 1T 6T 61 55 €00 ¥2'0 €T°E L'Th SEY 8T 7-100-T80-HO-TT-T-¥TOE-HO
[4%1 S8 €6 LS 19 €00 [ 54 9'99 (244 6 1-100-T80-HO-TTI-T-¥T0OE-HO
0T 9€ €L 69 L 200 L0°0 EYAN) ST 9'TE 699 #-T00-€ZT-HO-TT-T-900€-HO
9T'T SLT 19¢ 79 €9 €00 10 960 LT €€ €69 €-T00-€¢T-HO-TT-T-900€-HO
€T'T 76T ¥'9C 19 €9 €00 €10 S6°0 8T X33 69 7-T00-€2T-HO-TT-T-900€-HO
960 [&3 6'6€ S TS vT°0 19°0 9€'9 8T 8T v'v9 T-100-€CT-HO-TT-T-900€-HO
0 ST 89/ 8's 9 vE€0 97T 1191 7'0v 53 ERZ4 §-200-5%0-HO-TT-Z-S00€-HO
wo LY 1716 8'S 19 v€0 ST 8€°0C #-200-5¥0-HO-TT-Z-S00€-HO
660 vLT 8'€€E s LS 100 S0 ST'S 1T v'9r S'TS €-200-5%0-HO-TT-2-S00€-HO
980 T1¢ 6°€C S €5 €00 0 €T°E 60 33 8'Sh 7-200-5%0-HO-TT-2-S00€-HO
X33 869 LY LY 1€0 19T 81T v'6 LT 645 1-200-5%0-HO-TT-Z-S00€-HO
vL°0 8T 39 6 €9 LT°0 89°0 €56 9 8'CS T 5-100-5%0-HO-TT-T-S00€-HO
) ¥ 9'G8 8'S 9 1€°0 LST 9t'6T 6C €6€ L€ #-T00-5¥0-HO-TT-T-S00€-HO
1T 9°€T Sor &3 8's 800 €50 9z'9 [&4 R4 67S €-100-S%0-HO-TT-T-S00€-HO
18°0 v'6C 8'TE TS €5 80°0 9’0 86 L0 [ €S 7-100-5%0-HO-TT-T-S00€-HO
91’0 4 6LET €€ 8'€ 1T0 97T w19 7-T00-TST-HO-TI-T-¥00€-HO
110 et vTT Ts 55 60'T we ¥'1S T-100-TST-HO-TT-T-¥00€-HO
8T €711 S 6Y €00 0 8T°0 (R4 8'S 8°0C 9-700-£ST-HO-TT-Z-€00€-HO
€T 91T €Y 8y 200 0 8T°0 98T 6'8S 44 S-200-LST-HO-TT-Z-€00€-HO
TT 8l €Y 8y 200 L0°0 120 9'6 9'59 8T #-200-LST-HO-TT-Z-€00€-HO
T 6T Sl S S 200 700 €0 9°LT L€9 L°8T €-00-LST-HO-TT-Z-€00€-HO
9T €01 L'L 61 'S 100 L0°0 €T'T L'ST 9'89 LST 7-200-LST-HO-TT-2-€00€-HO
7,0 86 14 TS €5 800 &) 619 6 TS L'6€ T-200-LST-HO-TT-Z-€00€-HO
8L 6 S 'S 100 100 ¥2'0 9'8¢C (A3 T8l #-T00-LST-HO-TT-T-€E00€-HO
LTT 6C ot Ts 9's 0 100 €0 961 685 ST €-100-LST-HO-TT-T-E00€-HO
T T€T 89 8y v'S 0 10 6.0 T'ST €69 9'ST 7-100-LST-HO-TT-T-€00€-HO
(240 8Tl L'TE s 'S [4%0) 950 [ 67T LTS (333 T-100-£ST-HO-TT-T-E00€-HO
(22/38) (8%/3w) (31/(+)1owd) [{]5} OZH (am %) (am %) (wm %) (%) anvs (%) (%) Av1D ar-Ildnvs
ISION pPJaId YUY d 230 9YO¥HN ANT'OHd | T:THd S1vLiOL N 1V.1OL J7v.i0L 1S
Ausuaq ying

Spuej1am Apnis UoI1edlISuUSIUl YIMN OIYO 0S Y1 404 papJodal erep Alisiwayd |10S “|A Xipuaddy



9¢z 28ed STOT ‘ST Aein

9 6Tl 5 19 100 €00 18°0 L6C L'9Y 9'€C 9-200-69T-HO-TT-T-£S0€-HO
9T 67 X4 v'S 19 100 900 6.0 L'ST 605 (&34 S-00-69T-HO-TT-T-£S0E-HO
60T v vT €5 6S 100 100 €T'T 9T €78 T€C #-200-69T-HO-TT-T-LS0E-HO
w1 [R% LT s LS 0 80°0 €7 10T 6°€S ¥'sC €-200-69T-HO-TT-T-£S0€-HO
9T 89 8T v'S 8'S 100 10 65T 9Te LTS L'ST 7-200-69T-HO-TT-T-£S0€-HO
80 8Tl 61 61 TS 500 wo 90°'s [A) 605 67 1-200-69T-HO-TT-T-£S0€-HO

S'6T 69T s9 L 200 800 €€°0 68 8'LS €°€€E 5-100-6£0-HO-€T-T-¥S0E-HO

10T [A) ¥'9 69 100 10 6€°0 9Tl T'LS €T€ #-T00-6£0-HO-ET-T-¥SOE-HO

EV'T 81T 9°€T 6'S 99 200 ¥1°0 890 9Tl £°€9 L1t €-100-6£0-HO-€T-T-¥S0E-HO

TL 1°CC 8'S s9 €00 120 S6'T 8'€T 8'SS ¥°0€ 2-100-6£0-HO-€T-T-¥S0E-HO

660 70T |44 LS 9 S0°0 ¥€'0 6C 9'€T 1°09 €9¢ 1-100-6£0-HO-ET-T-¥S0E-HO

vy oS8T S TS 200 0 [440) S'8T T8y 33 £-100-LZ0-HO-TT-T-050€-HO

4 v'6T [22 61 0 0 [40) SL €19 (453 9-100-£20-HO-TT-T-050€-HO

S L'ST [22 6 0 €00 S0 41 €85 16T S-100-LZ0-HO-TT-T-050€-HO

8T €0¢ Y 8y 100 0 62°0 S8 995 6vE #-100-£20-HO-TT-T-0S0€-HO

8€'T [44 8Tl 2 8y 0 ¥0°0 €0 6'ST 09 [R74 €-100-£20-HO-TT-T-050€-HO

Ev'T 79t 6 8¢ (24 0 200 6L°0 96T S€9 69T 7-100-£20-HO-TT-T-050€-HO

90 [&za" 9 ) ¥9°0 ¥S'T GE'9S #-T00-EET-HO-6¥0€-HO

o 60 SLYT TS TS [520) 8T’€E SL'SS €-T00-€€T-HO-6¥0€-HO

ST0 1T 8671 Ts v's ¥S°0 [4%7 19'6h Z-100-€€T-HO-6¥0€-HO

T€C 8'00T 9Y 8y S8°0 L8€ TLEY T-T00-€€T-HO-6¥0€-HO

88 ST 'S 6 200 [4%0) 86°0 9z v'6€ 9've 9-1-100-6£0-HO--€T-T-870€-HO

v'ET 68 S &3 €00 [50) wt 6TV Ty i1 S-1-T00-6£0-HO--€T-T-870€-HO

8T'T 97T €8 LY 61 900 LT0 ST'T T 8°0% 8T #-1-100-6£0-HO--€T-T-870€-HO

€T Tl L 9Y 61 900 o S0T X33 667 [A) €-1-100-6/0-HO--€T-T-870€-HO

8T'T v'6 10T 43 8'S S0°0 8T°0 L8 e LYy 68T 2-1-100-6£0-HO--€T-T-870€-HO

150 Sl ¥°0C Ts €5 110 8€°0 €TV 70T 709 ¥'6C 1-1-100-6£0-HO--€T-T-870€-HO

€ 541 LS 19 0 200 LE0 56T 8'GE 1Y€ #-T-€ET-HO-TT-T-9¥0€-HO

€6'T s 8L 9y 61 100 0 £7°0 1€y w 61T €-T-€€T-HO-TT-T-9v0€-HO

[ €51 S9T 61 €5 200 [ 68'C 1°8€ ov 6TC T-T-€€T-HO-TT-T-9v0€-HO

8T S'S0T Ss'€ 9€ 67T T [%a% L€T 8'Sh S0€ T-T-€€T-HO-TT-T-9¥0€-HO

vZT S8l 0T L 9L 200 [ ¥0'€ SL €°€S T6E #-T-€00-HO-TT-T-S¥0€-HO

60 6 (X4 €L LL €00 1€°0 [ ¥'9 16 Sy €-T-€00-HO-TT-T-5¥0€-HO

80 €6Y 98¢ TL S'L ¥0°0 €0 s L8 9y L'9% 2-T-€00-HO-TT-T-5¥0€-HO

1Y€ 32 &3 X3 [ 110 €T°0T 4 (X4 S°Ts T-T-€00-HO-TT-T-5¥0€-HO

[50) L0 9'SHT ST'S TS SLT 66'C €S'LY TLT 8°0% w €-T-GST-HO-TT-T-¥¥0E-HO

8T°0 3 9vETL 6S 19 Sv0 e SL'LE €97 (A4 'Y T-T-GST-HO-TT-T-¥¥0E-HO

44 8'€CT 43 55 vt°0 €6'C 97'6€ €6 18 w T-T-GST-HO-TT-T-#¥0E-HO

79 19¢ S 6Y €00 91’0 €8T ¥'ST 8'8€ 8'Gh S-T00-69T-HO-TT-T-TE0E-HO

S9 T09 9 6 ST0 L8°0 v1°0T <6 6'Th 98y %-100-69T-HO-TT-T-TE€0E-HO

10T 6L 168 LY S vt°0 8y'T £0°0C €-100-69T-HO-TT-T-TE0E-HO

SE0 69T 79 8y TS 10 870 [435 &3 ey &35 7-100-69T-HO-TT-T-TE0E-HO

9€'0 €61 8'SY 8y TS €0 9Tl ST L'ST 8'vE S'6Y 1-100-69T-HO-TT-T-TE0E-HO

S8 [RZ4 ) 89 200 v1°0 £9°0 6°€ 6'L€E 78S S-C00-€ZT-HO-TT-T-0£0€-HO

LT1 LLT 8¢ 79 L9 100 [4%0) 9,0 €€ L0V 95 #-200-€ZT-HO-TT-T-0€0€-HO

(240 16 6€ s X5 L0°0 10 18F €€ (272 35 €-200-€¢T-HO-TT-T-0£0€-HO

€60 6 Sov LY 6 €00 €0 Sv'L € ot LS 7-00-€ZT-HO-TT-T-0£0€-HO

8€'T 8¢ 69 Ts 'S 9€0 ¥6°0 L'TT 69 €8¢ 8'vS T-200-€¢T-HO-TT-T-0£0€-HO

LvT 0€ L v'L €00 120 €0°C ToT LEYy T'9v 9-100-TOT-HO-TT-1-520€-HO

6'GC ¥'8C TL vL 100 [440) v1°C 88 87 7'9p S-100-TOT-HO-TT-T-GZ0€-HO

(22/38) (8%/3w) (31/(+)1owd) [{]5} OZH (am %) (am %) (m %) (%) anvs (%) (%) Av1D ar-Ildnvs
1SION PJ314 YIY3N d JID9YOPHN | WT'OHd | T:THd S1vioL N 1V.1OL J7vioL 1S

Ausuaqjing




L€ 93ed STOT ‘ST Aein

€6°0 90T €S TL vL 100 200 €71 T4 8E L'L €-100-G€0-HO-TT-T-T80€-HO

ST 89 <6 TL v'L €00 v1°0 87T T°0T S'9L vET 7-100-5€0-HO-TT-T-T80€-HO

€T (34 8's TL €L 800 100 vLT S8 8'19 L'6 1-100-G€0-HO-TT-T-T80€-HO

[4 [&31 LL 18 0 S0°0 11T 68T [ 8'€C 9-100-6¢T-HO-TT-T-080€-HO

80 S0C S'L 6L 0 500 650 86 T'ss 53 S-100-6ZT-HO-TT-T-080€-HO

€T 90 [R%4 L 9L 0 0 9€'0 96 L6V L0v #-T00-6ZT-HO-TT-T-080€-HO

T L0 9'sT 1L V'L 0 200 870 ToT (%% [&4% €-100-6¢T-HO-TT-T-080€-HO

LET 8Tl LT 9 99 0 10 STT 81T 565 Lt 2-100-62T-HO-TT-T-080€-HO

80 6°€ LTS 5 S vT°0 780 <86 [34 6'SL 81T %-100-500-HO-TT-T-SL0E-HO

760 S°0T 89T 5 TS 800 €€°0 R4 [2% €6L g9T €-100-500-HO-TT-T-SL0E-HO

S6°0 STt 8l S s 8T°0 87°0 ¥S'E [44 S'6L €81 2-100-500-HO-TT-T-SL0E-HO

€0 €L S'6€ LY LY 6€°0 [4R vZ'9T L0 SEL 8'ST T-100-500-HO-TT-T-SL0E-HO

YT €711 61 S'S 100 [4%0) 6T'T [X3 1°0L LY2 9-100-LST-HO-TT-T-EL0E-HO

8y Tl 124 9Y 900 500 10T 8y 6'89 €9¢C S-100-LST-HO-TT-T-€L0E-HO

17T 6T 10T [43 S'S 100 100 wt 8T 99 TTe #-T00-LST-HO-TT-T-EL0E-HO

ST €1 €6 €5 LS 0 200 8T'T L€C 665 ¥'9T €-T00-£ST-HO-TT-T-EL0€-HO

TT T9€ YT Ts I35 0 110 6L'T 53 8'79 18 7-T00-LST-HO-TT-T-€L0€-HO

vL°0 v'€S [44 &3 S'S %00 €0 [5R% X3 S'19 53 T-100-£ST-HO-TT-T-EL0€-HO

€T'T 16 9'5C 89 L 200 ¥1°0 vT°T 67T T LS #-T00-€ZT-HO-TT-T-2LOE-HO

160 18T S9€ S'S LS 100 GE0 [4%7 [44 ey L'YS €-T00-€CT-HO-TT-T-ZLOE-HO

1870 9'GT ¥'vE S TS 10 70 SLY [&4 6t LTS 7-T00-€CT-HO-TT-T-ZLOE-HO

66 S0 T LSYT T-T00-€CT-HO-TT-T-ZLOE-HO

890 IRZ4 95 [43 S'S [4%0) wo 'S T LTt 6'G8 €-100-6£0-HO-€T-T-0L0€-HO

9:0¢ X3 Ty (2% 750 780 TY€ET TL €65 9'€e 7-100-6L0-HO-€T-T-0L0€-HO

€6 8T S TS ¥9°0 90T SEVT 67T S'/9 9°0€ 1-100-6£0-HO-ET-T-0L0€-HO

SYT 8'8T 8'S 9 100 900 18°0 9 LLE €95 S-T-£L0-HO-TT-T-890€-HO

79t 6°€C Ts S'S 100 [4%0) Wt 61 X3 09 %-T-L£0-HO-TT-T-890€-HO

S6°0 88 9:9¢ [33 LS 200 8T°0 (54 81T 98¢ 96 €-T-£L0-HO-TT-1-890€-HO

GE0 S9 Tt S I35 950 L6'T LT 9€ 8'8C 9.9 2-T-LL0-HO-TT-1-890€-HO

790 6T 696 Ts S'S 9z°0 97T 6%'CC L8 (473 Tvs T-T-£L0-HO-TT-T-890€-HO

8'€T 554 8'S 99 0 0 600 1'88 19 8'S #-2-GST-HO-TT-T-990€-HO

1€ X3 €5 6S 0 0 ¥1°0 LTL (A1 1T €-2-GST-HO-TT-1-990€-HO

91 TT 8y 2 Sv 0 0 750 7’89 [5k44 56 2-2-SST-HO-TT-1-990€-HO

87T LT TL 2 Sv 0 €00 6T'T L9 € ot 1-2-GST-HO-TT-1-990€-HO

€0 96T L vL 0 <00 170 90 (&% S 9-200-TOT-HO-TT-T-E90€-HO

L0 9TC 99 L 0 500 ¥8°0 L0 L'Th 9'/S S-200-TOT-HO-TT-T-€90€-HO

S0 [ [R5 79 L9 0 ST0 vET €0 607 885 #-200-TOT-HO-TT-T-€90€-HO

€T L9 Lt 9 L9 0 LT0 87'C TT [R24 9'YS €-200-TOT-HO-TT-T-€90€-HO

€T ot Vg 96 9 0 o 65C €7 18 Sy 7-700-TOT-HO-TI-T-€90€-HO

TSl L€ S 1S 900 850 16°L T S'Ly SIS T-200-TOT-HO-TT-T-€90€-HO

S0 89 LL 18 0 0 ST 3 2 6CC §-2-GS0-HO-TT-1-290€-HO

90 S8 S'L 8 0 100 vL°0 (&4 Sy 99z ¥-2-GS0-HO-TT-T-790€-HO

191 S0 T€T s 8'G 0 S0°0 1€°0 6'9¢ €0y 8'C€E €-2-G50-HO-TT-1-290€-HO

€5°T 8T 96 v 8y 0 %00 9,0 6'€€ X34 (444 T--GS0-HO-TT-1-290€-HO

67T [5k4 €61 8'€ S €00 6€°0 (X3 9'8¢C (4% (A4 1-2-G50-HO-TT-1-290€-HO

10 1T LL S &3 LT0 SL°0 66'TT 9 i1 8'9L #-T00-6£0-HO-ET-T-850€-HO

90T 18 L8y S S's €10 150 L 9'LT 76T €5 €-100-6£0-HO-€T-T-850€-HO

Wt [431 €8 Ts LS €00 €10 8€'T 8L S'ST LT 2-100-6£0-HO-€T-T-850€-HO

SE0 <6 709 S €5 LT0 [T1 86'ST L€T vT €15 T-100-6£0-HO-€T-T-850€-HO

[5%4 6L LS ¥'9 100 0 [£40) Ly 7'6€ 6'ST £-200-69T-HO-TT-T-£S0€-HO

(22/38) (8%/3w) (31/(+)1owd) [{]5} OZH (am %) (am %) (m %) (%) anvs (%) (%) Av1D ar-Ildnvs
1SION PJ314 YIY3N d JID9YOPHN | WT'OHd | T:THd S1vioL N 1V.1OL J7vioL 1S

Ausuaqjing




8¢ 28ed STOT ‘ST Aein

¥'9T €9 19 L9 0 900 [FA) L'YS [4&43 T€T S-T-€60-HO-TT-T-¥0TE-HO

1€ TLT LS €9 200 ST0 67T S'LT 89y L°ST ¥-1-€60-HO-TT-T-0TE-HO

9Tl 9 [544 19 99 200 ¥2'0 6T°¢C 9L 88 9'Ey €-T-€60-HO-TT-T-¥0TE-HO

[4%1 9'68 8Lt 9 L9 200 [40) 19T 6 (R4 867 2-T-€60-HO-TT-T-¥0TE-HO

60 90T 69T €9 S'9 ¥0'0 8€'0 LLY (32 SES T T-T-€60-HO-TT-T-¥0TE-HO

99T 90 ST 89 9L 0 100 w0 78T 18% 67 €-100-€¢T-HO-TT-T-00T€-HO

T 8T 891 s9 TL 0 0 LLT 67T €15 8'ST 7-T00-€¥T-HO-TT-T-00T€-HO

160 LS [R%4 6 9 200 €0 v 6T 815 [A34 1-100-€¥T-HO-TT-T-00T€-HO

890 5-T00-6L0-HO-€T-T-660€-HO

90T S'sT L L €00 €T°0 (8T 6°€T €55 80 #-T00-6£0-HO-€T-T-660€-HO

88 (X34 (X% 9y £0°0 LEO LLS 8'qT 6°LS €9¢ €-100-6£0-HO-€T-T-660€-HO

vL0 6 9°L1 (&% LY S0°0 vZ'0 68°€ [R43 €T 61¢C 7-100-6£0-HO-€T-T-660€-HO

¥8°0 9°€T THt S 61 200 1€°0 SE'E 10T 595 8'7¢C 1-100-6£0-HO-ET-T-660€-HO

6 X4 L TL 88°0 910 9 v'0 (&2 v'LT L-T-TS0-HO-TT-T-£60€-HO

v'6 98¢ [43 €5 950 870 1L 4 09 8¢ 9-T-T1S0-HO-TT-T-£60€-HO

ERZ4 565 €5 S'S [ ) 6%°0T [ X33 (&) S-T-TS0-HO-TT-T-£60€-HO

[50) v'€C 80L Ts I35 €€°0 ¥0'T ¥8°9T 8T €8¢ 685 #-T-1S0-HO-TT-T-£60€-HO

€20 vT 565 SSY 8y €70 STT 8TL1 6L SvS 9L €-T-TS0-HO-TT-T-£L60€-HO

S0 (443 8'€S SSY LY €€°0 wt 9LvT €6 85 LTE Z-T-1S0-HO-TT-T-L60€-HO

[40) s v'6L 2 2 ¥S°0 vT'T 1¥'LT 8l 67S R4 T-T-1S0-HO-TT-T-£60€-HO

67T 0 10T 8¢ LY 0 €00 wo S'ST 7SS 1'6C #-T00-L00-HO-TT-T-¥60€-HO

GET €T 6L 6€ 9Y 0 500 18°0 58T 785 T°€C €-100-£00-HO-TT-T-¥60€-HO

190 6 [%4 8'€ (2% €00 10 LT°9 ST €95 18C 7-100-£00-HO-TT-T-¥60€-HO

8€°0 10T (433 2 Sv L0°0 TL°0 €TTT €€l L'LS 6C T-100-£00-HO-TT-T-¥60€-HO

LT 9L LY 99 [ 0 0 €10 v'19 8t 70T %-1-L00-HO-TT-T-060€-HO

97T ST 96 7’9 1L 0 L0°0 0 9.2 8'€S 98T €-T-L00-HO-TT-T-060€-HO

660 [2% 6T 19 L9 100 ST0 [44 %4 IR (&2 2-T-£00-HO-TT-T-060€-HO

vE0 19T ¥'6€ LS 8's 10 S6°0 ST'TT 7T T'ss ¥'0€ 1-T-£00-HO-TT-T-060€-HO

T v'T [5544 (32 S 200 LT0 9z'C 8T 605 €LY #-T00-6£0-HO-ET-T-980€-HO

[720) 6 [R5 vy 8y 900 €70 [24 1T L'€S [ €-100-6£0-HO-ET-T-980€-HO

680 6T (A4 (22 9y S0°0 62°0 €0°€ LT 80§ S'Ly 7-100-6£0-HO-€T-T-980€-HO

9'€C 'St 9Y 8y 110 %4 ST'ST 1-100-6£0-HO-ET-T-980€-HO

1€ 6 S LS 0 500 ¥L°0 v'1C 96§ € 9-100-6£0-HO-€T-T-G80€-HO

[5k4 16 61 LS 0 60°0 80 ¥'sC 6°€S L0C 5-100-6£0-HO-€T-T-G80€-HO

65T X3 ¥°0T S 96 0 €10 vT'T 98T 965 8'1¢C #-T00-6£0-HO-ET-T-G80E-HO

€T'T 9€ 10T 61 55 0 €10 €€'T K44 €15 1°0C €-100-6£0-HO-€T-T-G80€-HO

€01 v 3 6Y &3 0 [4%0) T X33 €05 ¥'9T 7-100-6£0-HO-ET-T-G80€-HO

v0'T ¥'9 L'ET €5 8'S 200 [ 8L'C 907 19 T8t T-100-6£0-HO-€T-T-G80€-HO

€ 6T €L Ll 100 800 ¥2°0 67T 967 S'LE %-T00-L0T-HO-TT-T-€80€-HO

95T 4 91T €L 8L 0 8T°0 660 €971 T8y S'sE €-100-L0T-HO-TT-T-€80€-HO

€T TL ¥'€C €L 9L €00 €0 vL'T 8T '8 9'€e 2-100-L0T-HO-TT-T-€80€-HO

v S'S 89 €L 0 €00 8T°0 STy LTy 8'ST £-100-6£0-HO-€T-T-C80E-HO

L8 S9 9 L9 0 100 6T°0 7SS 8'0€ 8'€l 9-100-6£0-HO-ET-T-Z80€-HO

€11 L'6 S's 9 0 L0°0 870 78y 8'€€ 8'LT 5-100-6£0-HO-€T-T1-780€-HO

LST [44 €1 s 9 0 80°0 10 67 X3 8'€C #-T00-6£0-HO-ET-T-280E-HO

€S'T v'T L6 0 L0°0 190 Sor 8'Th LT €-100-6£0-HO-€T-T-Z80E-HO

€T 9¢ (&2 TS 8'S 0 910 9T v'LE STy 10T 7-100-6£0-HO-€T-T1-780€-HO

€0'T 8'€ 98T Ts 9's 200 €0 6€°€ L'SE [&4% 6TC T-100-6£0-HO-€T-T-Z80E-HO

v'9 8 L S'L 100 %00 0T 6'8% Ty 6 5-100-G€0-HO-TT-T-T80E-HO

LTT (34 TL S'L 100 200 LTT 685 e TL #-T00-GE0-HO-TT-T-T80E-HO

(22/38) (8%/3w) (31/(+)1owd) [{]5} OZH (am %) (am %) (m %) (%) anvs (%) (%) Av1D ar-Ildnvs
1SION PJ314 YIY3N d JID9YOPHN | WT'OHd | T:THd S1vioL N 1V.1OL J7vioL 1S

Ausuaqjing




6€C 28ed STOT ‘ST Aein

) L0 L'6T 69 Sl 0 10 €T'T 9'€T (A1 zoy €-100-G90-HO-TT-T-Z904-HO
80 8T S'sT s9 69 100 970 2 99T 6'8Y SvE T-T00-590-HO-TT-T-Z904-HO
€T 1T 86T 89 1L 0 €2°0 790 54 TLy €05 €-100-560-HO-E¥TE-HO
60 6€T v'8T LS 6S S0°0 €70 €8'C 9T €Ly 1°0S 7-100-560-HO-EVTE-HO
€9°0 €61 16C €9 L9 £0°0 6%°0 6T'€ [44 9Ly T0s 1-100-560-HO-E¥TE-HO
8T T8 10T TS 8'S 0 ST0 LT0 6'8C €60 81T €-T00-SST-HO-TYTE-HO
8.0 S6TT L'ST TS 8'S €00 Sv'0 S8y 6'7€E v'6Y L°ST 7-T00-SST-HO-TYTE-HO
[40) SS L8¢C €5 9's 620 69T €8T 9'1¢ 979 8'qT 1-100-GST-HO-ZYTE-HO

S LvL v'S ERS 120 90T 9,61 LT 1'65 '8e #-T00-69T-HO-6ETE-HO
v0'T 86 Vg 9 99 ¥0°0 9’0 6L°€ 54 LS SOy €-100-69T-HO-6ETE-HO
0T 96 €°0€ LS 9 £0°0 L¥°0 ISV 8T LS Tov 7-T00-69T-HO-6ETE-HO

[ Tl 61 TS 120 LS°0 87'S €7 L'y 15 1-100-69T-HO-6ETE-HO

90 6L S’z 6L 0 100 ¥8°0 S'6T [ (X4 #-T00-6£0-HO-ET-T-8ETE-HO

69T 80 L0T 19 7’9 100 80°0 9z'0 €€l 605 8'GE €-100-6L0-HO-ET-T-8ETE-HO
191 6T 8 [22 8y 0 %00 9’0 10T ¥'SS 6€C 7-100-6£0-HO-ET-T-8ETE-HO
GET [24 €T Ty 8y 100 [4%0) v6'T 43 L'€S €vE 7-100-6L0-HO-€T-T-8ETE-HO
9T €0 (34 L'L 8L 690 ¥1°0 65C 8'CS 9'vE 9T %-100-E70-HO-9ETE-HO
LA 0 €9 9L LL 96°0 ST0 8%'C (&3 6Ly L8T €-100-€70-HO-9ETE-HO
ST 66T S'L 9L 0 €9°0 S0°0T 6'TS (&3 LYT Z-T00-€70-HO-9ETE-HO

X3 S'L6 69 69 8’1 1T 20'9€ 1-100-E70-HO-9ETE-HO

71T 8'€T Ty 9y 100 L0°0 790 59 T [5%44 ¥-2-LL0-HO-TT-T-ZETE-HO

6T 6'6€ [22 8y 800 90 6 1°5C (X33 9Ty €-2-£L0-HO-TT-T-ZETE-HO

70 S0 €€6 (44 LY €€°0 19T 89'%C 90T 881 9°0L T-C-LLO-HO-TT-T-ZETE-HO
[40) €€ 508 (24 8y [Z40) ¥9'T ¥E€°0C Ts T 18% 1-2-£L0-HO-TT-T-ZETE-HO
99 LvTT R4 LY 8€°0 15T TT°€S 96 €65 1°S€ 5-100-6£0-HO-ET-T-8TTE-HO

[4%0) L [a%4 (32 LY 780 €LT ¥6'7S 6L 99 6'SC #-T00-6£0-HO-ET-T-8TTE-HO
[4%0) s ¥'82¢ 9Y S 190 8v'T 15°CS T 6'SS 1€ €-100-6£0-HO-€T-T-8TTE-HO
o [34 06T LY S S0 68'T 9t'6Y €81 87y 69€ 7-100-6£0-HO-€T-T-8TTE-HO
8€°0 Syl ¥'S6 €Y R4 620 97T 667 [34 (473 8'6€ 1-100-6£0-HO-€T-T-8TTE-HO
4 THt 19 ¥'9 0 L0°0 150 19T 805 T'€€E 9-100-LTT-HO-TT-T-L0T€-HO

L0 YT s 9's 0 100 wo TSt T0s 9've S-T00-LTT-HO-TT-T-L0T€-HO

€T 4 (X34 S S 0 <00 870 6T 1% 1°8€ %-T00-LTT-HO-TT-T-L0TE-HO
GET v'T 1T (32 TS 0 €00 950 9.1 39 ¥'6C €-100-LTT-HO-TT-T-L0T€-HO
LET LY 8'ST vy TS 0 100 6TT €91 15 LT 7-100-LTT-HO-TT-T-Z0T€-HO
780 TS T€C (32 61 €00 LT0 95°€ ¥'ST 15 9'€e T-100-LTT-HO-TT-T-L0T€-HO
[34 S 9Y S 0 0 6€T ] 8€T [22 %-1-G50-HO-TT-T-90T€-HO

€6 €T LY €5 €00 [40) wE 24 6°0% 89T €-1-G50-HO-TT-T-90T€-HO

ET'T L8 ST S LS 0 900 90T € 709 9'9¢ 2-1-GS0-HO-TT-1-90T€E-HO
18°0 78y T°€C 8y TS L0°0 8€'0 6Tt 1T 995 €Tv T-1-G50-HO-TT-T-90T€-HO
8's LY S'S 9 0 0 sT0 S79 Y2 8l 9-100-620-HO-TT-T-S0TE-HO

T 4 1T S 6Y 0 %00 €20 1T 8'LS T'I€E 5-100-620-HO-TT-T-S0TE-HO
vET L0T €€l €Y 8y 0 S0°0 w0 69 795 L9€ #-100-620-HO-TT-T-S0TE-HO
€T S9 LL Ts 9's 0 €00 ¥6°0 56 €0L (A4 €-100-620-HO-TT-T-S0T€E-HO
860 91T €T Ts S's 200 910 Sr'T vET S'€9 T'€C 7-100-620-HO-TT-T-S0TE-HO
L0 89 68T €5 9's 900 €€°0 9Y 66 979 A4 1-100-620-HO-TT-T-S0TE-HO
6°LT (&4 7’9 69 100 100 18°0 6°0L T°0C 6 L-T-€60-HO-TT-T-¥OTE-HO

96T X5 19 L9 0 0 €L°0 L79 9.2 L'6 9-1-€60-HO-TT-T-¥0TE-HO

(22/38) (8%/3w) (31/(+)1owd) [{]5} OZH (am %) (am %) (m %) (%) anvs (%) (%) Av1D ar-Ildnvs

1SION PJ314 YIY3N d JID9YOPHN | WT'OHd | T:THd S1vioL N 1V.1OL J7vioL 1S
Ausuaqjing




