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1.0 EXECUTIVE SUMMARY

This 2008 study was designed to characterize benthic communities (macroinvertebrates) and
physical habitat in a residential stream (Pleasant Grove Creek) in California. Concurrent
water quality evaluations, physical sediment parameters, pyrethroids, and bulk metals
{including simultaneously extracted metals (SEM) and acid volatile sulfides (AVS) ratios}
were also measured. The relationship of various benthic metrics to physical habitat metrics,
pyrethroids, and metals was evaluated. The 2008 data sets were combined with similar data
sets collected from the same stream during 2006 and 2007 for further analysis. Combining
the data sets over a three year period increased the statistical power for determining any
significant relationships between benthic metrics and the various stressors.

Based on 10 instream and riparian physical habitat metrics, total physical habitat scores in
Pleasant Grove Creek ranged from 57 to 138 (maximum possible total score is 200). Most of
the physical habitat metrics were highly variable among the 27 Pleasant Grove Creek sites.

In general, total physical habitat scores in this residential stream were considered to be poor.

Approximately 21,000 individual macroinvertebrates were picked and identified from 153
taxa collected from 27 Pleasant Grove Creek sites in 2008. The six most abundant taxa —
Unidentified Immature Tubificidae (Oligochaetes), Paratanytarsus sp. (Chironomids),
Hyalella sp. (amphipods), Physa sp. (snails), Dugesia tigrina (Planariidae) and Dero digitata
(Naididae) — comprised approximately 44% of the individuals collected. These six taxa are
generally considered tolerant to moderately tolerant (e.g., Dugesia tigrina) of environmental
stressors. Pollution sensitive species such as Ephemeroptera (mayflies), Plecoptera
(stoneflies) and Trichoptera (caddisflies), i.e. EPT taxa, were generally rare at most sites.
However, it is noteworthy that the third most dominant species collected in this stream
(Hyalella sp.) is extremely sensitive to pyrethroids.

Sediment samples were collected from fine-grained sediments at the sites in order to provide
information on expected greater potential pyrethroid concentrations. Ranges of pyrethroid
concentrations (ng/g dry weight) normalized to 1% TOC in Pleasant Grove Creek in 2008
were as follows: bifenthrin (0.47 — 25.84); fenpropathrin ( < 0.18); lambda-cyhalothrin (0.02
—1.05); permethrin (0.10 — 7.3); cyfluthrin (0.023 — 4.7); cypermethrin (0.114 — 9.6);
esfenvalerate (0.021 — 0.825) and deltamethrin (0.038 — 1.4). Toxic units (TU) calculations
were determined for each by dividing the 1% TOC normalized concentration by the Hyalella
LC50 concentration (a species highly sensitive to pyrethroids) that was also 1% TOC
normalized. TU concentrations exceeding 1.0 were considered potentially toxic. The TU
approach indicated that bifenthrin concentrations at approximately half of the sites were
potentially toxic to Hyalella while cypermethrin concentrations at two sites were potentially
toxic to Hyalella. The sum of pyrethroid TUs indicated that approximately half the sites
sampled were predicted to be toxic due to pyrethroids based on the use of a pyrethroid-
sensitive amphipod (Hyalella azteca).

For each bulk metal analyzed (except lead) at the 27 2008 sites, there was at least one sample
that exceeded a sediment Threshold Effect Level (TEL) for freshwater. The number of TEL
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exceedences for various metals by site were arsenic (1 site), cadmium (2 sites), chromium (3
sites), copper (6 sites), mercury (1 site), nickel (6 sites) and zinc (6 sites). On a site specific
level, the following was reported: (1) one site with six TEL exceedances; (2) one site with
five TEL exceedances; (3) one site with four TEL exceedances and (4) three sites with one
TEL exceedance. The SEM/AVS data suggests that at least seven of the twenty-seven sites
have ratios greater than one with at least one co-occurring metal exceeding a TEL.
Therefore, toxicity due to metals would be predicted at these sites.

In general, the relationships observed in the regression analyses of the benthic metrics versus
pyrethroids and metals for the larger, three-year data set were not as strong as those observed
for the 2008 data set alone. In contrast to the results of the regressions focusing on the
toxicants, the significant relationships between benthic metrics versus habitat metrics were
observed to be more numerous and stronger in the stepwise regression analyses on the three-
year data set than those on 2008 alone. The habitat metric, velocity-depth regimes, exhibited
the most significant relationships with benthic metrics in the three-year data set. The benthic
metrics indicative of nonstressed communities (Ephemeroptera taxa, EPT taxa, EPT Index,
Collectors/Filterers) were directly related to this metric, while those indicative of stressed
communities (Tolerance Value and % Tolerant taxa) were inversely related to it.

The effects of habitat metrics tended to dominate when analysis of benthic metrics versus all
environmental variables was conducted. For the larger three-year data set, it was noted that
the effects of pyrethroids disappeared and those of metals did not persist in subsequent model
confirmation analyses. The canonical correlation analyses underscored the findings of the
regression-based analyses (and confirmation models) on the full environmental data set as the
following was reported: (1) healthier, nonstressed benthic communities characterized by
more Ephemeroptera taxa, EPT taxa, a higher EPT index and greater Taxonomic richness
tended to be found in certain habitat conditions that were characterized by coarser sediments
and higher scores for the habitat metrics Velocity depth regimes, Epifaunal
substrate/available cover, Sediment deposition, and Embeddedness; and (2) more stressed
communities that were characterized by lower values for the above benthic metrics, plus
greater Tolerance values, more Tolerant taxa and higher % Grazers tended to be associated
with finer sediments and lower scores for these key habitat metrics.

These findings indicate that assessments of the effects of toxicants on benthic communities
should: (1) take into account potentially confounding effects of physical habitat conditions
and (2) involve an appropriately large number of samples to provide adequate power and a
more accurate picture of true relationships, thereby avoiding reporting of potentially
misleading conclusions. Results from three years of bioassessment and stressor data from
Pleasant Grove Creek demonstrated that habitat metrics (primarily velocity depth regimes)
dominated in their effects on benthic communities while pyrethroids did not display
significant relationships.
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2.0 INTRODUCTION

Watershed urbanization is widespread and constantly increasing throughout the United States
(Wang and Lyons, 2003). Conversion of rural lands to urban lands is driven by a
combination of population growth, net movement of people from rural to urban/residential
zones, and increased rates of land use per capita (Wang and Lyons, 2003). Urban land in the
United States has more than tripled from 8,065 square miles in 1950 to 27,838 square miles
in 1990 (Wang and Lyons, 2003). Most of this increase is caused by “urban sprawl” as
people move from higher density downtown zones to newly built lower density suburbs
surrounding the central city. Grimm et al. (2000) reported that urbanization resulted in a
major negative impact on aquatic ecosystems. Large areas of impervious surfaces and high
levels of hydraulic connection of impervious surfaces to streams, through stormwater pipes
or drains, are two characteristics of the urban environment that can lead to major negative
impacts on urban/residential streams (Walsh et al. 2005). These two characteristics of urban
streams cause decreased levels of evapotranspiration and infiltration and rapid delivery of
water to these lotic environments. Karr and Chu (1999) reported that human activities in the
urban environment can degrade aquatic ecosystems by altering one or more of the following
principal groups of attributes: water or sediment quality; habitat structure; flow regime;
energy source (food); or biotic interactions. Other investigators reported that urbanization
specifically leads to fundamental changes in the hydrologic, hydraulic, erosional, and
depositional characteristics of fluvial systems causing increased channel instability (Rhoades,
1995). In the western United States, urbanization was reported to produce lower Index of
Biotic Integrity (IBI) scores than activities such as logging and larger cities were reported to
have lower IBI scores than smaller cities (Kleindl, 1995; Fore et al., 1996; Karr, 1998).
Expanded population growth in many urban and residential areas in states such as California
is therefore a potential stressor to aquatic ecosystems that merits an investigation of the
various multiple stressors that can exist and potentially contribute.

Bioassessment, a quantitative survey of physical habitat and biological communities of a
water body, is a well established approach for determining the ecological condition of stream
and river systems (Yoder and Rankin, 1995; Karr and Chu, 1999; Barbour et al., 1996;
Wright et al., 2000; Bailey et al., 2004). Assessments of benthic invertebrate assemblages
and physical habitat (bioassessments) have been conducted in wadeable streams in
California’s Central Valley for a number of years (Bacey, 2005; Brown and May, 2004; Hall
and Killen, 2001; Hall and Killen, 2002; Hall and Killen, 2003; Hall and Killen, 2004; Hall
and Killen, 2005a; Hall and Killen, 2005b; Hall et al. in press; Jim Harrington, California
Department of Fish and Game, personal communication; Tetra Tech, 2003). In the fall of
2007 a reference site expert panel was formed to develop a network of reference sites in
California that can be used to interpret bioassessment data in the context of impairment
(Peter Ode, California Department of Fish and Game, personal communication). To date,
most of the bioassessments conducted in California have occurred in rural areas with
minimal data available for urban streams (Hall and Killen, 2001; Bacey and Spurlock, 2007,
Hall et al., in press; Peter Ode, California Department of Fish and Game, personal
communication). Bioassessments provide a useful approach for integrating effects from
physical, chemical, and biological stressors on aquatic organisms. The underpinnings of
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bioassessments are that the structure and function of an aquatic biological community can
provide critical information about the quality of the surface water. Bioassessments are
valuable for determining the status of aquatic biological communities across large spatial
scales and land use types (agricultural and urban). Information on the status of resident
biological communities is particularly useful for determining impaired water bodies,
developing Total Maximum Daily Loads (TMDLSs), and measuring success of voluntary or
regulatory actions. Bioassessments serve monitoring needs through three primary functions:
(1) screening or initial assessment of conditions; (2) characterization of impairment and
diagnosis; and (3) trend monitoring to evaluate improvements from mitigation practices or
further degradation. In addition, bioassessments also provide a direct means of measuring
compliance with the goal of biotic integrity stipulated under the Clean Water Act because
assemblages of aquatic organisms (i.e., macroinvertebrates) are comprised of taxa that are
differentially responsive to different environmental stressors.

In recent years, pyrethroid insecticides - replacements for the organophosphates used for
structural pest control, landscape maintenance and residential home and garden use — were
reported at potentially toxic concentrations in both an urban (Kirker Creek) and a residential
(Pleasant Grove Creek) stream in California (Weston et al., 2005a; Weston et al., 2005b;
Amweg et al., 2006). The toxicity assessment of pyrethroids in these two streams was based
on sediment toxicity test results with a single species, the amphipod Hyalella azteca, which is
highly sensitive to pyrethroids in laboratory-based clean water toxicity tests. Uncertainty
exists when using only one species — particularly a highly sensitive one - as a benthic
barometer for suggesting impairment of general ecosystem health. By contrast,
bioassessments that include assessing the entire benthic assemblage in concert with physical
habitat assessments, as described above, are a preferred approach for determining the
ecological status of these streams. In addition, the assumption that pyrethroids are the only
stressor in urban waterbodies is questionable as other investigators have reported that
chemical stressors such as metals (Crunkilton et al. 1997; Pettigrove and Hoffman, 2003a)
and polycyclic aromatic hydrocarbons (PAHS) (Pettigrove and Hoffman, 2003b) may also be
present at concentrations that are potentially toxic to aquatic life. Recent studies in both an
urban and residential stream in California have demonstrated that physical habitat limitations,
and not chemical stressors such as pyrethroids and metals, are the primary stressor impacting
resident benthic communities (Hall et al., in press).

The primary goal of this study, as reported below, was to characterize benthic communities
(bioassessments) and physical habitat in a residential creek (Pleasant Grove Creek) in
Roseville, California in the spring of 2008. Basic water quality parameters, eight specific
pyrethroids, Total Organic Carbon (TOC), grain size, and bulk metals {including
simultaneously extracted metals (SEM) and acid volatile sulfides (AVS)} were evaluated in
sediment at each stream site in concert with the bioassessments. The relationship between
various benthic community metrics (i.e., species richness, abundance) and physical habitat
metrics, pyrethroids, and metals were evaluated for the 2008 data set. In addition, the 2008
data set was combined with similar data sets collected in 2006 and 2007 in this creek to
determine the relationships between benthic metrics and the various stressors. Combining
the data sets for the three year period increases the statistical power for determining
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significant relationships. Benthic community data was interpreted in the context of
biological expectations for this residential stream.

3.0 MATERIALS AND METHODS
3.1 Site Selection

A total of 27 sites were sampled in Pleasant Grove Creek and its tributaries (South Branch
and Kaseberg Creek) in late spring of 2008 (Figure 1; see Table 1 for site coordinates).
Pleasant Grove Creek, located in Roseville, California, is characterized by numerous
contiguous subdivisions of single family homes less than 10 years old. There is no industry
in the area and sparse commercial development and agriculture. The distance from the
upstream to downstream site was approximately 12 miles in the mainstem of Pleasant Grove
Creek. The distance from the upstream to downstream site in South Branch was
approximately 5 miles while the distance from the upstream to downstream site in Kaseberg
Creek was approximately 6 miles. Twenty-one of the 27 sites sampled (sites lacking an “a”
designation) were the same sites sampled for bioassessment studies in 2006 and 2007. These
21 sites were also sampled by Weston et al. 2005a during their pyrethroid study in 2004.
The new sites added (PGC 8a, PGC 9a, PGC 11a, PGC 16a, PGC 17a and PGC 22a) were
considered as surrogate mainstem sites for the stagnant backwater sites with the same
number designation (i.e., PGC 8, PGC 9) sampled in previous years.

3.2  Physical Habitat Assessments

Physical habitat was evaluated at each site concurrently with benthic collections, water
quality evaluations, sediment parameters, pyrethroids, and metals. The physical habitat
evaluation methods followed protocols described in Harrington and Born (2000). The
physical habitat metrics used for this study were based on nationally standardized protocols
described in Barbour et al. (1999). A total of 10 continuous metrics scored on a 0-20 scale
were evaluated (Appendix 1). Other non-continuous metrics including percent canopy,
percent gradient, and substrate composition were also measured as reported in Appendix 1.

3.3  Benthic Macroinvertebrate Sampling

Benthic macroinvertebrates were collected in late spring of 2008 from three replicate samples
at all 27 sample sites. The sampling procedures were conducted in accordance with methods
described in Harrington and Born (2000). Within each of these sample reaches, a riffle was
located (if possible) for the collection of benthic macroinvertebrates. Only Pleasant Grove
Creek sites PGC2, PGC4, PGC5, and PGC10 were sampled using the riffle method (see non-
riffle method described below for other sites). A tape measure was placed along the riffle
and potential sampling transects were located at each meter interval of the tape. Using a
random numbers table, three transects were randomly selected for sampling from among
those available within the riffle. Benthic samples were taken using a standard D-net with 0.5
mm mesh starting with the most downstream portion of the riffle. A 1x2 foot section of the
riffle immediately upstream of the net was disturbed to a depth of 4-6 inches to dislodge
benthic macroinvertebrates for collection. Large rocks and woody debris were scrubbed and
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leaves were examined to dislodge organisms clinging to these substrates. Within each of the
randomly chosen transects, three replicate samples were collected to reflect the structure and
complexity of the habitat within the transect. If habitat complexity was lacking, samples
were taken near the side margins and thalweg (deepest path) of the transect and the
procedures described above were followed. All samples were preserved in 95% ethanol.

Due to the physical nature of this residential stream, it was often difficult to locate a
substantial number of riffles to sample. In numerous cases, there was only a single section of
riffle available within a selected reach to sample and in most instances there were no riffles
present. In cases where riffles were lacking, alternative sampling methods for non-riffle
areas were used as outlined in Harrington and Born (2000). All sites except PGC2, PGC4,
PGC5 and PGC10 were sampled using the non-riffle method. This involved sampling the
best available 1x2 foot sections of habitat throughout the reach using the same procedures
described above. Nine 1x2 foot sections were randomly selected for sampling (i.e, stratified
random sampling). Groups of three 1x2 foot sections were composited for each replicate for
a total of three replicates per site.

3.4  Taxonomy of Benthic Macroinvertebrates

The goal of this study was to identify all benthic samples to the species level if possible. For
taxa such as oligochaetes and chironomids, family and genus level, respectively, were often
the lowest level of identification possible.

Benthic macroinvertebrate subsampling (resulting in a maximum of 300 individuals) and
identifications were supervised by Angie Montalvo of California’s Department of Fish and
Game (CDFG) in Rancho Cordova, California. The benthic macroinvertebrate samples were
subsampled and sorted by personnel at the CDFG Laboratory located at Chico State
University. Level 3 identifications (species level identifications) followed protocols outlined
in Harrington and Born (2000). Mr. Dan Pickard of CDFG conducted the taxonomic
identifications. Slide preparations and mounting for species such as midges and oligochaetes
followed protocols from the United States Geological Survey National Quality Control
Laboratory described in Moulton et al. 2000.

3.5  Water Quality and Sediment Measurements

The following water quality parameters were measured at each stream site using procedures
described in Kazyak (1997): temperature, pH, salinity, specific conductivity, dissolved
oxygen, and turbidity (Table 1).

Grain size (Plumb, 1981) and TOC (U. S. EPA, 2004) were measured on sediment samples
collected from each site. Depositional areas - areas most likely to contain hydrophobic
pesticides such as pyrethroids - were specifically sampled at each site and three to five
sediment samples from depositional areas were composited for the final sample. A stainless
steel spoon (similar to a scoop) was used to collect the top 2-3 cm of sediment from each site.
Approximately one liter of sediment was collected from each site for grain size and TOC
determinations as well as pyrethroids and metals. All sampling equipment was cleaned
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between sites using nitric acid, ethanol and distilled water. Sediment samples were stored in
a cooler on ice in the field and later transferred to a refrigerator before shipment to the
Applied Marine Sciences Laboratory in League City, Texas for grain size and TOC analysis.

3.6  Pyrethroid Analysis

The pyrethroids bifenthrin, cypermethrin, cyfluthrin, deltamethrin, esfenvalerate,
fenpropathrin, lambda-cyhalothrin and permethrin residues were extracted from sediment by
shaking with methanol/water mixture and hexane for one hour. The sample was centrifuged
and an aliquot of the upper hexane layer evaporated to dryness and re-dissolved in a small
volume of hexane. The hexane sample was then subjected to a silica solid phase extraction
(SPE) procedure prior to residue determination by gas chromatography with mass selective
detection using negative ion chemical ionisation (GC-MS/NICI). The limit of quantitation
(LOQ) of the method was 0.12 — 0.97 ng/g dry weight (mean = 0.24 ng/g dry weight) for
bifenthrin, cypermethrin, cyfluthrin, deltamethrin, esfenvalerate, fenpropathrin, lambda-
cyhalothrin and 1.2 to 9.7 ng/g dry weight (mean = 2.4 ng/g dry weight) for permethrin (see
Robinson, 2005 for details).

3.7  Bulk Metals and SEM/AVS Analysis

The following bulk metals with existing Threshold Effects Levels (TELS), conservative
protective benchmarks, as described by Buchman (1999) were measured on composited
sediment samples for each site as previously described using EPA method 6020m: arsenic
(As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb), nickel (Ni) and zinc (Zn). The
method detection limit (MDL) for these seven metals was 0.025 pg/g dry weight. Mercury
(Hg) was also measured on all sediment samples using EPA method 245.7m. The MDL for
mercury was 0.01 pg/g dry weight.

Simultaneously extracted metals (SEM) analysis was conducted for Ni, Cu, Zn, Cd, Pb, and
Hg using EPA method 200.8m. The MDLs (umol/dry g) for these SEMs were as follows: Ni
(0.0033), Cu (0.0062), Zn (0.0015), Cd (0.0018), Pb (0.0002) and Hg (0.00005). Acid
volatile sulfides (AVS) were evaluated on sediment samples from each site using procedures
described by Plumb (1981). SEM/AVS ratios were then developed for each site to provide
insight on the bioavailability of these metals in sediment. The principle of SEM/AVS is
based on the observation that there are some components in sediment that bind certain metals
such that they are no longer available and therefore not toxic to benthic organisms (DiToro et
al. 1990, 1992). Sulfides in sediments have the ability to bind with divalent metals such as
cadmium, copper, lead, mercury, nickel and zinc and may render these metals unavailable to
the extent sulfides are available. Sediments from the study sites were therefore analyzed for
the amount of SEM and for the amount of freely available divalent metals as simultaneously
extractable metals (SEM). Assuming that sulfides would bind with metals on a 1:1 molar
basis, dividing SEM by the amount of AVS would suggest that these metals are available
when the ratio is greater than 1.
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3.8  Statistical Analysis

A description of the various statistical methods used for data analysis that includes questions
addressed, statistical approaches for addressing questions, results and caveats is presented in
Figure 2. Data for the 14 key benthic metrics were averaged across the three transects
sampled for each site in Pleasant Grove Creek. These data were merged with data sets of
habitat metrics, sediment concentrations of metals, and sediment pyrethoid concentrations for
each site. The sediment concentration data for each pyrethroid were converted to toxicity
units by standardizing them to 1% TOC and dividing by LC50 values that were also
standardized to 1% TOC. Metals in sediment concentrations were also standardized to their
relative toxicities by dividing the dry weight concentrations of each metal by their respective
Thresholds Effects Levels (TEL) values.

The potential associations between the benthic metrics and the toxicity units for pyrethroids
and metals were explored by a series of regression techniques. Prior to this analysis, all data
were unit deviate standardized to place all dependent and independent variables on the same
relative scales, as well as to produce more normal distributions. Univariate general linear
model (GLM) regressions were conducted for each creek to determine whether there were
indications of significant relationships («=0.01) between benthic metrics and specific
pyrethroids and specific metals (SAS Institute, 2002). The various steps used in the
statistical approach are described below.

1. A series of stepwise multiple regressions were conducted to determine potential
relationships between the benthic metrics and pyrethroids (in toxicity units), metals
(metals to TEL ratios), and habitat metrics (SAS Institute, 2002). Stepwise
regressions were conducted separately for each of these three groups of independent
variables, as well as with all variables combined into the same model. Each of these
analyses was conducted on data collected from Pleasant Grove Creek in 2008 alone,
as well as for data collected from the Creek from 2006, 2007 and 2008 combined.
Six sites (Sites 8a, 9a, 11a, 16a, 17a, and 22a) were sampled in 2008 that were not
sampled in 2006 or 2007, so these sites were omitted from the analyses of the three-
year data set.

2. A second series of stepwise regressions were conducted for the benthic metrics versus
principal components of the environmental data (pyrethroids, metals, and habitat
metrics) that were produced by a principal components analysis (PCA) with an
orthogonal rotation (Proc Factor, principal components method with a “varimax”
rotation; SAS Institute, 2002). The second set of analyses was used to confirm the
results of the first, due to concerns over multicollinearity between the independent
variables, a common characteristic of environmental data sets.

3. A pair of complementary multivariate models was also conducted: Model 1 was
designed to take the effects of the toxicants on the benthic metrics into account before
the effects of the habitat metrics were assessed; and Model 2 was designed to take the
effects of the habitat metrics on the benthic metrics into account before the effects of
potential toxicants (pyrethroids TUs or metals to TELS) were assessed. In Model 1,
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the principal components from the PCA on environmental data that were most highly
“loaded” by the toxicants (i.e. those PCs identified by salient factor loadings of
pyrethroids and/or metals) were forced into regression models (SAS Institute, 2002)
to remove their potential effects and the residuals were re-analyzed by the two
stepwise regression series: the benthic metrics versus the habitat metrics; and the
benthic metrics versus the habitat Principal Components (i.e., PCs associated with the
habitat metrics). In the Model 2 analyses, the effects of the PCs that were most highly
loaded by the habitat metrics were removed in a similar manner prior to re-assessing
the effects of the toxicants by the two regression series: the benthic metrics versus the
pyrethroids and metals metrics; and the benthic metrics versus the PCs associated
with pyrethroids and/or metals. In each case, if the significant relationships between
the benthic and the environmental variables were observed to persist from the results
of the original stepwise regression series to the results from Models 1 or 2, they were
considered more significant and less confounded by the effects of other
environmental variables. These analyses were conducted on the data sets from 2008
alone and from the three-year (2006-2008) data set combined.

4. The final series of multivariate analyses involved canonical correlation analyses of
the benthic data versus the environmental data (SAS Institute, 2002). For the 2008
data set, the canonical correlation analyses were conducted on the PCs from a PCA of
the benthic metrics data versus the PCs for the environmental data, because the
number of samples collected in a single year was less than the total number of
variables to be analyzed, thus there were insufficient degrees of freedom to permit
analysis of the full suite of variables. For the three-year data set, canonical
correlation analyses were conducted both on the PCs and on the benthic metrics
versus the environmental variables.

40 RESULTS AND DISCUSSION
4.1  Physical Habitat

Based on 10 instream and riparian physical habitat metrics (Table 2), total physical habitat
scores in Pleasant Grove Creek ranged from 57 to 138 (maximum possible total score is
200). Most habitat metrics were highly variable among Pleasant Grove Creek sites.

Other descriptive physical habitat metrics that were not scored on a 0-20 scale are presented
in Table 3. These metrics are not scored on a 0-20 scale because some are bimodal (too
much or too little canopy can be advantageous) and others are just descriptive. Mean flow
ranged from 0.01 to 0.21 m/s for sites where flow measurements could be made. Percent
canopy ranged from 0 to 92%. Gradient was consistent at all sites (1%) except PGC6
(1.5%). The % fines ranged from 0 to 100%.
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4.2  Benthic Macroinvertebrates

Approximately 21,000 individual macroinvertebrates were picked and subsequently
identified from 153 taxa collected from 27 Pleasant Grove Creek sites in 2008 (Table 4 and
Appendix 2). The six most abundant taxa — Unidentified Immature Tubificidae
(Oligochaetes), Paratanytarsus sp. (Chironomids), Hyalella sp. (amphipods), Physa sp.
(snails), Dugesia tigrina (Planariidae) and Dero digitata (Naididae) - comprised
approximately 44% of the individuals collected (Table 4). These six taxa are generally
considered tolerant to moderately tolerant (i.e., Dugesia tigrina) of environmental stressors
(Harrington and Born, 2000; Stribling et al., 1998). Pollution sensitive taxa such as
Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies), i.e. EPT
taxa, were generally rare at most sites. However, it is noteworthy that the third most
dominant species collected (Hyalella sp.) is extremely sensitive to pyrethroids as reported by
Giddings (2006).

Total taxa richness — a metric that increases in non-stressed environments - ranged from 21 at
PGC 11 to 62 at PGC5 (Table 5). The % dominant taxa — a metric that increases with
disturbance — was reported to be greater at PGC 11 (61.2%) and lower at PGC 6 (11.8%).
Tolerance value — a metric that increases with disturbance — was found to range from 5.3 at
PGC 11t09.27 at PCG 16. Percent tolerant taxa (taxa that are dominant in stressed
environments) were reported to range from 21% at PGC 6 to 61% at PGC 19. Percent
collectors/gatherers — a feeding guild that is dominant in stressed environments - were
reported to range from 29% at PGC11 to 92% at PGC22. Percent collectors/filterers — a
feeding guild that is dominant in stressed environments — was reported to range from 0% at
PGC 11, PGC 16, and PGC 22 to 28% at PGC 5 and PGC 9a. The total abundance metric (a
metric that increases in non-stressed environments) was reported to range from 2,179 at
PGC17 to 23,828 at PGC 18.

4.3  Water Quality and Sediment Parameters

With the exception of salinity (0.1 — 0.3 ppt), all water quality parameters in Pleasant Grove
Creek were highly variable in 2008 (Table 1). Ranges of water quality conditions across the
27 sites were as follows: temperature (14.8 — 26.6 C), specific conductivity (85 - 582 uS), pH
(6.79 - 9.44), dissolved oxygen (1.64 to 14.58 mg/L), and turbidity (1.57 - 51.9 NTU).
Dissolved oxygen values less than 5.0 mg/L, concentrations reported by Lee and Lee-Jones
(2000) to be stressful to aquatic life, were reported at nine sites.

Percent TOC in Pleasant Grove Creek sediment ranged from 0.3 to 10.24 % with a mean
value of 2.7% (Table 6). The percent sand across sites ranged from 3.77 to 83.9% with a
mean value of 55.8%. Mean percent values for % gravel, % silt and % clay were as follows
0.88%, 26.4%, and 16.9%, respectively.

Report Number: T001605-09 Page 18 of 126



4.4  Pyrethroids

Ranges of pyrethroid concentrations (ng/g dry weight) in Table 7 normalized to 1% TOC in
Pleasant Grove Creek in 2008 were as follows: bifenthrin (0.47 — 25.84); fenpropathrin ( <
0.18); lambda-cyhalothrin ( 0.02 — 1.05); permethrin (0.10 — 7.3); cyfluthrin (0.023 — 4.7);
cypermethrin (0.114 - 9.6); esfenvalerate (0.021 — 0.825) and deltamethrin (0.038 — 1.4).
Highest concentrations of pyrethroids (1% TOC normalized) in descending order from
sediment samples in Pleasant Grove Creek were reported for bifenthrin, cypermethrin,
permethrin, cyfluthrin, deltamethrin, lambda-cyhalothrin, esfenvalerate and fenpropathrin.

Toxic units (TU) calculations were determined for each pyrethroid by dividing the 1% TOC
normalized concentration by the Hyalella LC50 concentration (a species highly sensitive to
pyrethroids) that was also 1% TOC normalized (Table 8). TU concentrations exceeding 1.0
were considered potentially toxic. The TU approach indicated that bifenthrin concentrations
at approximately half of the sites were potentially toxic while cypermethrin concentrations at
two sites were potentially toxic. The sum of TUs indicated that 15 of the 27 sites were
predicted to be toxic due to pyrethroids. A ranking of total TUs for all Pleasant Grove Creek
sites indicated that potential pyrethroid toxicity was greater at PGC 15 and PGC 16.

45 Bulk Metals and SEM/AVS

For each bulk metal (except lead) in Table 9 there was at least one sample that exceeded a
sediment Threshold Effect Level (TEL) for freshwater (Buchman, 1999). TELs are
conservative highly protective biological benchmarks. The number of TEL exceedences for
various metals by site were arsenic (1 site), cadmium (2 sites), chromium (3 sites), copper (6
sites), mercury (1 site), nickel (6 sites) and zinc (6 sites). On a site specific level, the
following was reported: (1) one site with six TEL exceedances (PGC 22), (2) one site with
five TEL exceedances (PGC 15) and (3) one site with four TEL exceedances (PGC 16).

The SEM/AVS data suggest that at least seven of the twenty-seven sites have ratios greater
than one with at least one co-occurring metal exceeding a TEL (Table 10). Therefore, metals
were bioavailable and potentially toxic at the following sites: PGC 4, PGC 12, PGC 14, PGC
15, PGC 16, PGC 22, and PGC 16a.

4.6  Relationship of Benthic Metrics to all Stressors

Interpretation of the relationships of benthic metrics to environmental stressors requires an
understanding of how different benthic metrics are expected to respond to impairment. In the
statistical analyses presented below, the expected response of the various benthic metrics to
impairment is as follows:

Benthic Metric Response to Impairment
Taxonomic Richness Decrease
% Dominant Taxon Increase
Emphemeroptera Taxa Decrease
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EPT Taxa Decrease

EPT Index (%) Decrease
Shannon Diversity Decrease
Tolerance Value Increase
% Tolerant Taxa Increase
% Collectors/Filterers Increase
% Collectors/Gatherers Increase
% Grazers Variable
% Predators Variable
% Shredders Decrease
Abundance Decrease

For additional details on benthic metrics and response to impairment (stressors) see
Appendix 1.

4.6.1 Benthic Metrics vs. Pyrethroids

The results of the GLM regressions that explored the relationships between the benthic
metrics and individual pyrethroids in the 2008 data set alone from Pleasant Grove Creek are
presented in Table 11. The benthic metric Taxonomic richness was inversely related to
bifenthrin, lambda-cyhalothrin, permethrin, cyfluthrin, deltamethrin, and Total TUs.
Ephemeroptera taxa and EPT taxa were inversely related to cyfluthrin, deltamethrin, and
Total TUs. Percent Collectors/Filterers was inversely related to bifenthrin and Total TUs.
On the other hand, % Predators was directly related to bifenthrin, lambda-cyhalothrin,
cyfluthrin, and Total TUs. The metric % Dominant taxon was directly related to bifenthrin.

The results of the GLM regressions on the 2006-2008 data set combined are presented in
Table 12. Compared to the results of the analyses on the 2008 data set alone, there were
fewer significant relationships, and lower R? values displayed in the analyses of this larger
data set. However, some of the same relationships were significant: Ephemeroptera taxa was
inversely related to cypermethrin and Total TUs; and the EPT Taxa was inversely related to
cypermethrin, bifenthrin, and Total TUs. On the other hand, % Tolerant taxa was directly
related to all pyrethroids except permethrin.

The results from the stepwise multiple regression analyses also indicated that there were
more significant relationships between the benthic metric and pyrethroids in the sediments in
the 2008 data set alone (Table 13a) compared to the three-year data set combined (Table
13b). Taxonomic richness and %Collectors/Filterers were inversely related to bifenthrin,
while Ephemeroptera taxa and EPT taxa were inversely related to cyfluthrin in the 2008 data
set (Table 13a). Percent Dominant taxon was directly related to bifenthrin. For the 2006-
2008 data set, Ephemeroptera taxa was inversely related to cypermethrin, EPT taxa was
inversely related to Total TUs, and % Tolerant taxa was directly related to cypermethrin
(Table 13b).
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4.6.2 Benthic Metrics vs. Metals

The results of the GLM regressions of the benthic metrics versus metals to TELSs for the 2008
data set alone are shown in Table 14. Taxonomic richness was inversely related to cadmium
to TEL and zinc to TEL. Percent Collectors/Filterers was inversely related to arsenic to
TEL, cadmium to TEL, mercury to TEL and zinc to TEL. On the other hand, %
Collectors/Gatherers was directly related to mercury to TEL and % Grazers were directly
related to copper to TEL.

The results of the GLM regressions for the three-year data set are presented in Table 15.
There were a number of modest (R?<0.20) inverse relationships between benthic metrics and
metals: Taxonomic richness was inversely related to cadmium to TEL; Ephemeroptera taxa
was inversely related to mercury to TEL and zinc to TEL; EPT taxa was inversely related to
arsenic to TEL, mercury to TEL, and zinc to TEL; and % Collectors/Filterers was inversely
related to chromium to TEL and nickel to TEL. There were also a number of direct
relationships between benthic metrics and metals: Tolerance Value was directly related to
mercury to TEL and zinc to TEL; % Tolerant taxa was directly related to all metals except
for copper to TEL; and % Grazers was directly related to arsenic to TEL, copper to TEL and
Total metals to TELSs.

Table 16 presents the results of the stepwise regressions on benthic metrics versus metals in
the two data sets. In the 2008 data set analyses (Table 16a), Taxonomic richness and %
Collectors/Filterers were both inversely related to cadmium to TEL. Percent
Collectors/Gatherers was directly related to mercury to TEL and % Grazers was directly
related to copper to TEL.

In the stepwise regressions of the 2006-2008 combined data set, there were more significant
relationships between benthic metrics and metals (Table 16b). Taxonomic richness displayed
a direct relationship to lead to TEL, while it was inversely related to cadmium to TEL.
Ephemeroptera taxa and EPT taxa were both inversely related to zinc to TEL, while
Tolerance value and % Tolerant taxa were both directly related to zinc to TEL. Percent
Collectors/Filterers was inversely related to chromium to TEL and % Grazers was directly
related to arsenic to TEL.

4.6.3 Benthic Metrics vs. Habitat Metrics

Table 17 presents the results of the stepwise regressions of benthic metrics versus habitat
metrics. In the analyses of the 2008 data set (Table 17a) Ephermeroptera taxa and EPT taxa
both had direct relationships with % Gravel. EPT index had an inverse relationship with
Bank stability. Tolerance value and % Tolerance taxa, two indicators of stressed
communities, both had inverse relationships with Velocity depth regimes, while the latter
benthic metric was also inversely related to Riparian vegetative zone. The %
Collectors/gatherers also displayed inverse relationships with Velocity depth regimes.
Percent Predators was inversely related to Channel alteration and directly related to Bank
stability.
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The results of the stepwise regressions on the three-year data set displayed a number of
significant relationships between benthic metrics and habitat metrics (Table 17b). Velocity
depth regimes displayed the most significant and strongest (R* values ranging from 0.3 to
0.5) relationships with benthic metrics. This habitat metric was directly related to
Ephemeroptera taxa, EPT taxa, EPT index and % Collectors/Filterers; while it was inversely
related to Tolerance value and % Tolerant taxa. Ephemeroptera taxa and EPT taxa were
also directly related to Riparian vegetative zone, while % Tolerant taxa was inversely related
to this habitat metric. Taxonomic richness was directly related to % Gravel. Shannon
Diversity was inversely related to Vegetative protection, while % Grazers was directly
related to it. Percent Grazers was also directly related to % Fines. Percent
Collectors/Gatherers was inversely related to Epifaunal substrate/available cover, and %
Predators was inversely related to Channel alteration.

4.6.4 Benthic Metrics vs. Pyrethroids, Metals and Habitat Metrics

The results of the stepwise regressions for benthic metrics versus all of the environmental
variables from 2008 are presented in Table 18a, column a.1. Taxonomic richness and %
Collectors/Filterers were inversely related to bifenthrin TUs, while % Dominant taxon and
% Predators were directly related to it. The relationships for Taxonomic richness, %
Collectors/Filterers, and % Predators persisted in the Model 2 confirmation analyses (i.e.,
when the PCs for habitat metrics were statistically taken into account), but the one between
% Dominant taxon and bifenthrin TUs, which was weaker (i.e., it had a lower R value), did
not. Percent Collectors/Filterers was also inversely related to copper to TEL and directly
related to Embeddedness, although these relationships did not persist in the Model 1 and
Model 2 confirmation analyses. Percent Predators was also directly correlated to Velocity
depth regimes and Bank stability, and these relationships persisted in the Model 1
confirmation analysis. Ephemeroptera taxa and EPT taxa both displayed direct relationships
with % Gravel and inverse relationships with cyfluthrin. These relationships persisted in the
Model 1 and Model 2 confirmations. EPT taxa also displayed an inverse relationship to
Vegetative protection, but this relationship was fairly weak (R =0.11) and did not persist in
the Model 1 confirmation analysis. Finally, EPT index was inversely related to Bank
stability, a relationship that persisted in the Model 1 confirmation.

The results of stepwise regression analyses of the benthic metrics versus the environmental
PCs from the 2008 data set (Table 18a, column a.2) tended to confirm the relationships
observed for the analyses of the benthic metrics versus individual environmental variables.
Taxonomic richness and EPT taxa were inversely related to PC2, the environmental principal
component that was directly related to all of the pyrethroids to TUs, while % Predators was
directly related to PC2. All of these relationships persisted in the Model 2 confirmations.
Ephemeroptera taxa and EPT taxa were directly related to PC3, the principal component that
was loaded on by most of the habitat metrics (i.e. negatively loaded on by % Fines; and
positively loaded by % Gravel, Velocity depth regimes, Epifaunal substrate/available cover,
Embeddedness, and Sediment deposition), while Tolerance value, % Tolerant taxa, and %
Collectors/Gatherers were inversely related to it. All of these relationships persisted in the
Model 1 confirmation analyses. Percent Grazers was directly related to PC5, the
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environmental principal component that was positively loaded on by Vegetative protection,
Canopy and Sediment deposition.

In contrast to the results from the analyses of the 2008 data set alone (Table 18a), the results
from stepwise regressions of the three-year data set combined (Table 18b) did not display
significant relationships between benthic metrics and pyrethroids. Rather, the significant
relationships tended to be those between the benthic metrics and the habitat metrics,
particularly Velocity depth regimes. A few benthic metrics displayed significant
relationships with metals: Taxonomic richness was directly related to lead to TEL combined
with an inverse relationship with cadmium to TEL; % Dominant taxon displayed significant
relationships to the same metals, but the direction of the relationships were reversed (i.e.,
inverse relationship with lead to TEL and direct relationship with cadmium to TEL); %
Tolerant taxa was directly related to cadmium to TEL and arsenic to TEL; % Grazers was
directly related to arsenic to TEL. However, all of these relationships between benthic
metrics and toxicity-standardized metals were quite weak (R?<0.12) and did not persist in the
Model 2 confirmation analyses. Conversely, stronger relationships (R>0.27) were observed
between a number of benthic metrics and the habitat metric Velocity depth regimes.
Ephemeroptera taxa, EPT taxa, EPT index, and % Collectors/Filterers displayed direct
relationships to Velocity depth regimes; while Tolerance value, % Tolerant taxa, and %
Collectors/Gatherers were all inversely related to this habitat metric. All of these
relationships persisted in the Model 1 confirmation analyses. There were other significant,
but somewhat weaker relationships between benthic metrics and habitat metrics: Taxonomic
richness was directly related to % Gravel; Ephemeroptera taxa was directly related to
Riparian buffer zone, while % Tolerant taxa was inversely related to it; Shannon Diversity
was inversely related to Vegetative protection; and % Predators was inversely related to
Channel alteration. Despite the weaker relationships (lower R? values), all of these
relationships, except the one between Ephemeroptera taxa and Riparian buffer zone,
persisted in the Model 1 confirmation analyses.

The results of the stepwise analyses of benthic metrics versus environmental PCs are
presented in Table 18b (column b.2). A number of benthic metrics displayed significant
relationships to PC3, the principal component that was related to most of the habitat metrics
(the PC that was positively loaded by % Gravel, Sediment deposition, Embeddedness,
Velocity depth regimes, and Epifaunal substrate/available cover; and negatively loaded by %
Fines). The benthic metrics Taxonomic richness, Ephemeroptera taxa, EPT taxa, and %
Collectors/Filterers were directly related to PC3, while Tolerance value, % Tolerant taxa,
and % Collectors/Gatherers were inversely related to PC3. All of these relationships
persisted in the Model 1 confirmation analyses. Other, somewhat weaker relationships
between benthic metrics and other environmental PCs were observed: EPT taxa was
inversely related to PC6 (the PC that was positively associated with Bank stability and
Vegetative protection), while % Tolerant taxa was directly related to this PC; % Tolerant
taxa and % Predators were both inversely related to PC4 (the PC that was positively
associated with Riparian vegetative zone, Channel alteration, and Frequency of
riffles/bends); and % Tolerant taxa was also directly related to PC2 (the PC that was
positively associated with most metal to TELS). All of these relationships persisted in the
confirmation analyses.
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Canonical correlation analysis provides a visual presentation and a statistical test of the
relationships between PCs for benthic metrics and PCs for environmental variables. Figure 3
presents the relationships between the benthic metric PCs (BENPCs) and the environmental
PCs for the 2008 data set. BENPC1 (which was negatively loaded by Tolerant taxa and
Tolerance value and positively loaded by EPT index, Ephemeroptera taxa and EPT taxa) and
BENPC2 (which was positively loaded by Collectors/Filterers, Taxonomic richness and
negatively loaded by % Predators) were both positively correlated with the benthic canonical
variate. PC3 (negatively loaded by % Fines; and positively loaded by % Gravel, Velocity
depth regimes, Epifaunal substrate/available cover, Embeddedness, and Sediment
deposition) was directly correlated with the canonical variate for the environmental PCs,
while PC2 (positively loaded on by TUs for all pyrethroids) was inversely correlated to this
canonical variate. The benthic canonical variate was strongly and significantly related to the
environmental variate (R>=0.75). Thus, benthic communities characterized by a higher EPT
index, more Ephemeroptera taxa, more EPT taxa, higher % Collectors/Filterers, and higher
Taxonomic richness, but lower Tolerant taxa and Tolerance values tended to be found in
habitats characterized by less % Fines and more % Gravels in the sediments, higher Velocity
depth regimes, Epifaunal substrate/available cover, Embeddedness, and Sediment
deposition; as well as lower concentrations of pyrethroids . On the other hand, more stressed
communities exhibiting lower EPT index, Ephemeroptera taxa, EPT taxa, and %
Collectors/Filterers, but higher representation by Tolerant taxa and higher Tolerance values
were associated with the opposite habitat conditions.

The results of the canonical correlation analyses of the BENPCs versus environmental PCs
for the three-year data set are presented in Figure 4. There were significant and relatively
strong relationship (R?=0.52) between the canonical variate for the benthic PC, that was most
strongly correlated to BENPC1 (positively loaded by EPT taxa, EPT index, Ephemeroptera
taxa, and negatively loaded by Tolerant taxa, and Tolerant value), and the canonical variate
for the environmental PCs, that was most strongly and positively correlated with PC3
(positively loaded on by % Gravel, Sediment deposition, Embeddedness, Velocity depth
regimes, and Epifaunal substrate/available cover and negatively loaded on by % Fines). The
environmental PCs associated with pyrethroids or metals were not strongly correlated with
the relationship between the two canonical variates. Thus, the canonical correlation analysis
of the 2006-2008 data set suggests that benthic communities with more EPT taxa and
Ephemeroptera taxa and a higher EPT index, but lower representation by Tolerant taxa and
lower Tolerance values tended to be associated with habitats that had coarser sediments
(more gravel, less fines), plus higher scores for the habitat metrics Sediment deposition,
Embeddedness, Velocity depth regimes, and Epifaunal substrate/available cover.

Since the three-year data set had significantly more samples (degrees of freedom) than the
2008 data set alone, a second canonical correlation analysis was conducted directly on the
benthic metrics versus the environmental variables (Figure 5). The results of this analyses
tended to confirm the canonical analyses on the principal components, except more metrics
or variables were selected as having strong correlations with the canonical variates and the
relationships between the benthic and environmental variates were highly significant and
very strong (R?=0.90). The benthic metrics that were positively correlated with the benthic
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metric were EPT Index, Ephemeroptera taxa, EPT taxa, % Collectors/Filterers, and
Taxonomic richness, while Tolerance value, Tolerant taxa, and % Grazers were negatively
correlated with it. The environmental variables that were positively correlated with the
environmental variate were Velocity depth regimes, Epifaunal substrate/available cover,
Sediment deposition, Embeddedness, and Channel flow. Thus, as with the previous analyses,
it appears that benthic communities that have higher EPT Index values, more Ephemeroptera
taxa, more EPT taxa, more Collectors/Filterers, and greater Taxonomic richness appear to be
associated with habitats with higher scores for the habitat metrics Velocity depth regimes,
Epifaunal substrate/available cover, Sediment deposition, Embeddedness. Conversely, more
stressed benthic communities that are characterized as having greater Tolerance values, more
Tolerant taxa and relatively higher % Grazers tended to be associated with habitats with
lower scores for these habitat metrics. Pyrethroids and metals did not show strong
associations with this relationship.

5.0 SUMMARY

Physical habitat conditions at Pleasant Grove Creek sites were highly variable but generally
very poor for most sites. The benthic communities were generally diverse at most sites as
153 total taxa were collected in this stream in the late spring of 2008. The most abundant
taxa in this stream (i.e., oligochaetes, chironomids, amphipods, snails, Planariidae) were
tolerant to moderately tolerant of environmental stressors. Pyrethroid measurements in
sediment indicated that bifenthrin at approximately half the sites and cypermethrin
concentrations at two sites were potentially toxic based on a TU approach using an amphipod
(Hyalella) that is extremely sensitive to pyrethroids. The sum of TUs for all pyrethroids
indicated that approximately half the sites were predicted to be potentially toxic due to
pyrethroids. Approximately 1/3 of the sites were predicted to be toxic based on the presence
of metals (SEM/AVS ratio > 1 and co-occurring metal exceeding a TEL).

Overall, the relationships observed in the regression analyses of the benthic metrics versus
toxicants for the larger, three-year combined data set were not as strong as those observed for
the 2008 data set. The univariate regressions for the 2008 data alone suggested that there
were significant relationships between certain benthic metrics and certain toxicity normalized
pyrethroids. Taxonomic richness, Ephemeroptera taxa, EPT taxa, and % Collectors/Filterers
appeared to be inversely related to many of the pyrethroids. Conversely, % Dominant taxa
and % Predators displayed direct relationships to pyrethroids. The regressions of the benthic
metrics versus pyrethroids for the three-year data set combined displayed fewer relationships.
Ephermeroptera taxa and EPT Index were inversely related to certain pyrethroids (e.g.
cypermethrin and Total TUs), while % Tolerant taxa was directly related to almost all of the
pyrethroids. The univariate regressions of the benthic metrics versus toxicity standardized
metals for the 2008 data set alone suggested that Taxonomic richness and %
Collectors/Filterers were inversely related to certain metals (e.g. cadmium and zinc), while
% Collectors/Gatherers and % Grazers were directly related to individual metals (mercury
and copper, respectively). The univariate regressions of benthic metrics versus metals for the
2006-2008 combined data set produced more numerous, but weaker relationships. As with
the pyrethroid analyses, the benthic metrics indicative of nonstressed communities (e.g.,
Taxonomic richness, Ephemeroptera taxa, EPT taxa) were inversely related to certain metals.
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Conversely, % Tolerant taxa and, to a lesser extent, Tolerance Value and % Grazers were
directly related to certain metals.

In contrast to the results of the regressions focusing on the toxicants, the significant
relationships between benthic metrics versus habitat metrics were observed to be more
numerous and stronger in the stepwise regression analyses on three-year data set than those
on 2008 alone. The habitat metric Velocity depth regimes had the most relationships with
benthic metrics in the three-year data set. The benthic metrics indicative of nonstressed
communities (Ephemeroptera taxa, EPT taxa, EPT Index) were directly related to this
metric, while those indicative of stressed communities (Tolerance Value and % Tolerant
taxa) were inversely related to it. For the analyses of benthic metrics versus all
environmental variables, the effects of habitat metrics tended to dominate. In fact, for the
larger three-year data set, the effects of pyrethroids disappeared and those of metals did not
persist in the Model 2 confirmation analyses. The canonical correlation analyses
underscored the findings of the regression-based analyses (and confirmation models) on the
full environmental data set: healthier, nonstressed benthic communities characterized by
more Ephemeroptera taxa and EPT taxa, a higher EPT index and greater Taxonomic richness
tended to be found in certain habitat conditions that were characterized by coarser sediments
and higher scores for the habitat metrics Velocity depth regimes, Epifaunal
substrate/available cover, Sediment deposition, and Embeddedness; while more stressed
communities that were characterized by lower values for these benthic metrics, plus greater
Tolerance values, more Tolerant taxa and higher % Grazers tended to be associated with
finer sediments and lower scores for these key habitat metrics.

These findings indicate that assessments of the effects of toxicants on benthic communities
should take into account potentially confounding effects of physical habitat conditions and
should involve a reasonably large number of samples to provide adequate power and a more
accurate picture of true relationships. Conversely, univariate regressions of individual
groups of toxicants that involve relatively few samples may produce misleading findings.

5.0 CONCLUSIONS

The conclusions from this study are as follows:

e Results from three years of bioassessment and stressor (physical habitat, metals and
pyrethroids) data for Pleasant Grove Creek demonstrated that habitat metrics
(primarily velocity depth regimes) dominated in their effects on benthic communities.

e Based on three years of data for Pleasant Grove Creek, pyrethroids did not display
significant relationships with benthic communities.

e Itis critical to use multiple years of benthic community and stressor data to identify
true significant relationships because using small data sets from only a single year of
sampling may produce misleading findings.
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TABLE 3 Physical habitat characteristics for 2008 Pleasant Grove Creek
(PGC) sites that were not scored on a0 - 20 scale.

Mean  Ave. Ave.  Canopy
Site Flow Width Depth  Cover Gradient Fines Gravel Cobble Boulder Bedrock

m/s m cm % % % % % % %
PGC 1 0 >12  >100 0 1 0 0 0 0 0
PGC 2 0.07 2 10 62 1 30 60 10 0 0
PGC 3 0.15 15 15 48 1 60 40 0 0
PGC 4 0.01 5 14 71 1 70 30 0 0
PGC5 0.07 15 37 35 1 15 40 40 5 0
PGC 6 0.21 5 17 10 15 90 10 0 0
PGC7 0.01 15 70 0 1 70 0 0 30°
PGC 8 0.03 0.5 19 90 1 90 10 0 0
PGC9 0 15 50 63 1 100 0 0 0
PGC10 0.01 1 13 1 70 10 20 0 0
PGC11 0.1 0.9 19 1 60 20 20 0 0
PGC12  0.04 1 11 40 1 100 0 0 0
PGC14 0.03 1 22 72 1 90 2 0 0
PGC15 0.1 3 32 1 100 0 0 0
PGC 16 0 3 5 1 100 0 0 0 0
PGC 17 0 1 40 1 920 10 0 0 0
PGC18 0.01 1 16 92 1 35 60 5 0 0
PGC 19 0 15 13 58 1 75 10 10 5 0
PGC20 0.01 3 40 27 1 80 20 0 0 0
PGC 21 0 2 35 63 1 40 20 20 20 0
PGC 22 0 0.3 3 65 1 100 0 0 0
PGC8a  0.01 >18  >100 41 1 100 0 0 0 0
PGC9% 0.1 45 23 45 1 70 20 0 0 10°
Efac 0.02 35 50 51 1 20 10 0 0 0
Egac 0 3 60 40 1 20 10 0 0 0
E?ac 0 1 30 52 1 100 0 0 0 0
Efac 0 5 62 50 1 65 35 0 0 0

& clay hardpan
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TABLE 4 Total and taxon abundance for benthic macroinvertebrates in
Pleasant Grove Creek.
Total Total Cumulative

Lowest Taxa Higher Taxa N % %
Unid. Imm. Tubificidae Tubificidae 2326 10.925 10.925
Paratanytarsus sp. Chironomidae 1723 8.093 19.017
Hyalella sp. Hyalellidae 1679 7.886 26.903
Physa sp. Physidae 1515 7.116 34.019
Dugesia tigrina Planariidae 1164 5.467 39.486
Dero digitata Naididae 920 4.321 43.807
Psectrotanypus sp. Chironomidae 896 4.208 48.016
Chironomus sp. Chironomidae 858 4.030 52.045
Rheocricotopus sp. Chironomidae 602 2.827 54.873
Nais communis/ variabilis Naididae 551 2.588 57.461
Oxyethira sp. Hydroptilidae 520 2.442 59.903
Cyprididae Podocopida 515 2.419 62.322
Slavina appendiculata Naididae 453 2.128 64.450
Tubificidae w hair cht. Tubificidae 451 2.118 66.568
Tanytarsus sp. Chironomidae 389 1.827 68.395
Sphaerium sp. Sphaeriidae 387 1.818 70.213
Ophidonais serpentina Naididae 367 1.724 71.936
Cricotopus sp. Chironomidae 332 1.559 73.496
Helisoma sp. Planorbidae 330 1.550 75.046
Menetus opercularis Planorbidae 315 1.479 76.525
Chironominae Chironomidae 283 1.329 77.854
Simulium sp. Simuliidae 281 1.320 79.174
Stylaria lacustris Naididae 232 1.090 80.264
Chaetogaster diaphanus Naididae 222 1.043 81.307
Aulodrilus pigueti Tubificidae 202 0.949 82.255
Dicrotendipes sp. Chironomidae 201 0.944 83.199
Paratendipes sp. Chironomidae 179 0.841 84.040
Pisidium sp. Sphaeriidae 173 0.813 84.853
Lumbriculus variegata Lumbriculidae 167 0.784 85.637
Corynoneura sp. Chironomidae 166 0.780 86.417
Fallceon quilleri Baetidae 164 0.770 87.187
Haemonais waldvogeli Naididae 152 0.714 87.901
Stempellina sp. Chironomidae 147 0.690 88.591
Coenagrionidae Odonata 131 0.615 89.207
Eukiefferiella sp. Chironomidae 126 0.592 89.799
Polypedilum sp. Chironomidae 112 0.526 90.325
Cryptochironomus sp. Chironomidae 106 0.498 90.822
Tricorythodes sp. Leptohyphidae 103 0.484 91.306
Gammarus sp. Amphipoda 98 0.460 91.766
Tanypodinae Chironomidae 90 0.423 92.189
Anax junius Odonata 87 0.409 92.598
Cricotopus bicinctus grp Chironomidae 69 0.324 92.922
Hydra sp. Hydridae 65 0.305 93.227
Limnodrilus hoffmeisteri Tubificidae 63 0.296 93.523
Liodessus obscurellus Dytiscidae 63 0.296 93.819
Chironomini Chironomidae 61 0.287 94.105
Psectrocladius sp. Chironomidae 60 0.282 94.387
Baetis tricaudatus Baetidae 59 0.277 94.664
Enchytraeidae Oligochaeta 56 0.263 94.927
Phaenopsectra sp. Chironomidae 56 0.263 95.190
Hydropsyche sp. Hydropsychidae 54 0.254 95.444

Report Number: T001605-09

Page 37 of 126



TABLE 4. - continued.

Total Total Cumulative

Lowest Taxa Higher Taxa N % %

Lymnaea sp. Lymnaeidae 52 0.244 95.688
Caenis latipennis Caenidae 50 0.235 95.923
Limnophyes sp. Chironomidae 50 0.235 96.158
Orthocladiinae Chironomidae 46 0.216 96.374
Prostoma sp. Tertastemmatidae 35 0.164 96.538
Dero borellii Naididae 34 0.160 96.698
Tanytarsini Chironomidae 32 0.150 96.848
Probezzia sp. Ceratopogonidae 31 0.146 96.994
Thienemanniella sp. Chironomidae 26 0.122 97.116
Gyraulus sp. Planorbidae 25 0.117 97.234
Lumbricina Oligochaeta 25 0.117 97.351
Helobdella stagnalis Glossiphoniidae 24 0.113 97.464
Tipula sp. Tipulidae 24 0.113 97.576
Culicoides sp. Ceratopogonidae 21 0.099 97.675
Orthocladius complex Chironomidae 21 0.099 97.774
Cladopelma sp. Chironomidae 20 0.094 97.868
Tanypus sp. Chironomidae 20 0.094 97.962
Sciomyzidae Diptera 19 0.089 98.051
Ablabesmyia sp. Chironomidae 18 0.085 98.135
Corixidae Hemiptera 18 0.085 98.220
Ferrissia sp. Ancylidae 18 0.085 98.304
Eucorethra underwoodi Chaoboridae 17 0.080 98.384
Chironomidae Chironomidae 16 0.075 98.459
Corbicula sp. Corbiculidae 16 0.075 98.535
Pentaneura sp. Chironomidae 16 0.075 98.610
Ceratopogonidae Diptera 15 0.070 98.680
Bezzia/ Palpomyia Ceratopogonidae 14 0.066 98.746
Corisella decolor Corixidae 14 0.066 98.812
Procambarus clarkii Cambaridae 14 0.066 98.877
Cladotanytarsus sp. Chironomidae 12 0.056 98.934
Rheotanytarsus sp. Chironomidae 12 0.056 98.990
Cryptotendipes sp. Chironomidae 11 0.052 99.042
Hydropsyche californica Hydropsychidae 11 0.052 99.094
Nanocladius sp. Chironomidae 11 0.052 99.145
Limnesia sp. Limnesiidae 9 0.042 99.187
Mooreobdella microstoma Erpobdellidae 9 0.042 99.230
Pristina leidyi Naididae 9 0.042 99.272
Cricotopus trifascia group Chironomidae 8 0.038 99.310
Psychoda sp. Psychodidae 8 0.038 99.347
Baetis sp. Baetidae 7 0.033 99.380
Procladius sp. Chironomidae 6 0.028 99.408
Ephydridae Ephydridae 5 0.023 99.432
Helobdella triserialis Glossiphoniidae 5 0.023 99.455
Libellula sp. Libellulidae 5 0.023 99.479
Limonia sp. Tipulidae 5 0.023 99.502
Argia sp. Coenagrionidae 4 0.019 99.521
Brundiniella sp. Chironomidae 4 0.019 99.540
Muscidae Muscidae 4 0.019 99.558
Sphaeromias sp. Ceratopogonidae 4 0.019 99.577
Brachycera Diptera 3 0.014 99.591
Centroptilum sp. Baetidae 3 0.014 99.605
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TABLE 4. - continued.

Total Total Cumulative

Lowest Taxa Higher Taxa N % %

Ceratopogon sp. Ceratopogonidae 3 0.014 99.620
Dytiscidae Coleoptera 3 0.014 99.634
Hydroptila sp. Hydroptilidae 3 0.014 99.648
Laccophilus mexicanus Dytiscidae 3 0.014 99.662
Mooreobdella tetragon Erpobdellidae 3 0.014 99.676
Paracladopelma sp. Chironomidae 3 0.014 99.690
Sigara vallis Corixidae 3 0.014 99.704
Torrenticola sp. Torrenticolidae 3 0.014 99.718
Tropisternus sp. Hydrophilidae 3 0.014 99.732
Alotanypus sp. Chironomidae 2 0.009 99.742
Erpobdellidae Arhynchobdellida 2 0.009 99.751
Glyptotendipes sp. Chironomidae 2 0.009 99.760
Hydraena sp. Hydraenidae 2 0.009 99.770
Hydrellia sp. Ephydridae 2 0.009 99.779
Hydropsychidae Trichoptera 2 0.009 99.789
Ischnura sp. Coenagrionidae 2 0.009 99.798
Macropelopiini Chironomidae 2 0.009 99.807
Parachironomus sp. Chironomidae 2 0.009 99.817
Paraphaenocladius sp. Chironomidae 2 0.009 99.826
Psychodidae Chironomidae 2 0.009 99.836
Stempellinella sp. Chironomidae 2 0.009 99.845
Synorthocladius sp. Chironomidae 2 0.009 99.854
Trombidiformes Arachnida 2 0.009 99.864
Tropisternus lateralis Hydrophilidae 2 0.009 99.873
Agabus lutosus Dytiscidae 1 0.005 99.878
Arrenurus sp. Arrenuridae 1 0.005 99.883
Baetidae Ephemeroptera 1 0.005 99.887
Culex sp. Culicidae 1 0.005 99.892
Cymbiodyta sp. Hydrophilidae 1 0.005 99.897
Diamesa sp. Chironomidae 1 0.005 99.901
Helophorus sp. Helophoridae 1 0.005 99.906
Hydrobius fuscipes Hydrophilidae 1 0.005 99.911
Hydrophilus sp. Hydrophilidae 1 0.005 99.915
Laccophilus sp. Dytiscidae 1 0.005 99.920
Libellulidae Odonata 1 0.005 99.925
Microtendipes pedellus grp Chironomidae 1 0.005 99.930
Mideopsis sp. Mideopsidae 1 0.005 99.934
Pachydiplax longipennis Libellulidae 1 0.005 99.939
Parakiefferiella sp. Chironomidae 1 0.005 99.944
Parametriocnemus sp. Chironomidae 1 0.005 99.948
Paranais litoralis Naididae 1 0.005 99.953
Pericoma/ Telmatoscopus Psychodidae 1 0.005 99.958
Piona sp. Pionidae 1 0.005 99.962
Progomphus borealis Odonata 1 0.005 99.967
Sanfilippodytes terminalis Dytiscidae 1 0.005 99.972
Setacera sp. Ephydridae 1 0.005 99.977
Sperchon sp. Sperchontidae 1 0.005 99.981
Stenochironomus sp. Chironomidae 1 0.005 99.986
Thienemannimyia group Chironomidae 1 0.005 99.991
Trichocorixa calva Corixidae 1 0.005 99.995
Zavrelimyia/ Paramerina Chironomidae 1 0.005 100.000
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TABLE 6 TOC and grain size values for Pleasant Grove Creek (PGC) sites

for 2008.
sie K g % g g

TOC Sand Gravel Silt Clay

PGC1 1.88 55.76 0.34 22.52 21.38
PGC 2 0.42 59.63 2 22.15 16.22
PGC3 0.89 57.09 0.24 24.7 17.97
PGC 4 1.59 52.19 0.22 28.91 18.69
PGC5 2.27 48.81 0 30.04 21.16
PGC6 1.68 60.65 0.72 22.1 16.53
PGC7 1.82 58.81 0 27.27 13.93
PGC 8 2.19 53.1 0.3 29.96 16.64
PGC9 1.33 55.21 1.03 27.28 16.48
PGC 10 1.35 75.03 0 13.74 11.23
PGC 11 5.28 57.23 0.45 29.77 12.55
PGC 12 351 35.7 0.46 38.53 25.32
PGC 14 3.98 66.31 1.94 20.33 11.42
PGC 15 10.24 29.74 0 46.2 24.06
PGC 16 7.15 3.77 0 59.89 36.33
PGC 17 31 47.66 0 32.74 19.61
PGC 18 2.56 69.26 0.22 17.98 12.53
PGC 19 0.91 62.22 1.42 24.65 11.72
PGC 20 1.23 72.4 145 15.7 10.46
PGC 21 1.06 83.96 7.77 4.86 3.42
PGC 22 10.07 5.81 0.11 52.58 415
PGC 8A 15 67.07 0.93 17.32 14.69
PGC 9A 0.3 74.87 2.54 11.89 10.7
PGC 11A 0.66 64.82 0.65 20.69 13.83
PGC 16A 1.72 42.44 0.23 38.75 18.58
PGC 17A 2.65 71.63 0.69 17.04 10.65
PGC 22A 1.6 74.09 0.27 14.28 11.36
Mean 2.701 55.750 0.888 26.366 16.999
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TABLE 8 Toxic units (TU) calculations for pyrethroids (1% TOC
normalized) by site for Pleasant Grove Creek (PGC) sites in 2008.
The sum of TUs by site and ranking by all sites is also included.
Toxic units > 1.0 are in bold type.

Sample % Bifen Fen Lam-cy Perm  Cyflu Cyper Esfen Delt Sum Rank
ID TOC TU TU TU TU TU TU TU TU TU Stream

PGC 1 1.88 0.126 NA 0.005 0.001 0.009 0.030 0.002 0.020 0.193 25
PGC 2 0.42 0312 NA 0.010 0.002 0.023 0.043 0.003 0.023 0.416 18
PGC 3 0.89 1.075 NA 0.017 0.009 0.041 0.100 0.005 0.022 1.270 13
PGC 4 1.59 0.268 NA 0.015 0.002 0.020 0.059 0.003 0.015 0.380 19
PGC 5 2.27 0.187 NA 0.014 0.001 0.007 0.081 0.006 0.011 0.306 23
PGC 6 1.68 0.091 NA 0.011 0.001 0.009 0.030 0.003 0.011 0.156 27
PGC 7 1.82 0.109 NA 0.029 0.001 0.002 0.035 0.003 0.007 0.186 26
PGC 8 2.19 3.118 NA 0.045 0.019 0.131 0.273 0.010 0.072 3.667 6
PGC 9 1.33 2017 NA 0.030 0.010 0.123 0.205 0.005 0.040 2.430 9
PGC 10 1.35 1476  NA 0.067 0.012 0.208 2532 0.005 0.091 4.390 4
PGC 11 5.28 4071 NA 0.190 0.027 0.240 0676 0014 0.092 5.310 3
PGC 12 3.51 0.495 NA 0.016 0.005 0.051 0.076 0.004 0.028 0.675 17
PGC 14 3.98 2789 NA 0.122 0.027 0275 0670 0.020 0.113 4.017 5
PGC 15 10.24  3.655 NA 0.234 0.065 0436 1479 0.054 0.178 6.102 1
PGC 16 7.15 4969 NA 0.160 0.067 0.228 0.403 0.017 0.119 50963 2
PGC 17 3.10 1729 NA 0.083 0.033 0.175 0547 0.009 0.148 2723 8
PGC 18 2.56 1179 NA 0.018 0.008 0.087 0.454 0.004 0.020 1.769 12
PGC 19 0.91 1.642 NA 0.034 0.010 0.047 0.130 0.006 0.045 1913 10
PGC 20 1.23 0451 NA 0.185 0.012 0.092 0.216 0.004 0.073 1.034 15
PGC 21 1.06 1367 NA 0.035 0.019 0.155 0.205 0.005 0.083 1.869 11
PGC 22 10.07 0.208 NA 0.006 0.005 0.025 0.127 0.002 0.005 0.380 20
PGC 8A 1.50 0.238 NA 0.010 0.002 0.033 0.058 0.001 0.014 0.355 21
PGC 9A 0.30 0.111 NA 0.010 0.022 0.022 0.061 0.003 0.030 0.259 24

PGC 11A  0.66 0323 NA 0.012 0.001 0.157 0.204 0.003 0.064 0.765 16
PGC 16A 1.72 0426 NA 0.021 0.004 0.072 0418 0.006 0.140 1.087 14
PGC 17A  2.65 0.253 NA 0.013 0.002 0.011 0.053 0.004 0.011 0.348 22
PGC 22A  1.60 2049 NA  0.054 0.022 0.243 0410 0.012 0111 20901 7
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TABLE 9 Bulk metals concentrations in sediment (pg/g dw) for the 2008
Pleasant Grove Creek (PGC) sites. Metals concentrations
exceeding Threshold Effects Levels (TELS) are in bold.

Site As Cd Cr Cu Pb Hg Ni Zn
PGCO01 1.39 0.091 17.2 16.06 7.78 0.020 10.46 59.5
PGCO02 1.56 0.048 21.7 13.94 5.04 0.010 16.83 34.5
PGCO03 1.69 0.064 21.1 16.68 6.05 0.020 14.15 47.5
PGC04 2.59 0.092 30.6 23.20 7.32 0.020 26.51 56.8
PGCO05 1.09 0.123 21.9 23.70 17.96 0.030 12.99 91.5
PGCO06 1.07 0.081 21.9 14.83 6.92 0.020 13.60 70.1
PGCO7 1.30 0.098 21.7 20.70 8.20 0.040 13.41 54.0
PGCO08 2.59 0.134 26.7 30.65 8.82 0.050 16.07 90.5
PGCO09 2.17 0.070 20.3 18.25 6.60 0.020 13.75 58.1
PGC10 1.64 0.082 18.8 32.72 5.37 0.030 12.05 83.0
PGC11 3.95 0.470 334 74.86 12.72 0.070 26.42 240.9
PGC12 3.06 0.268 29.6 25.69 9.17 0.050 19.22 180.4
PGC14 2.16 0.286 21.9 42.47 9.31 0.060 15.74 189.7
PGC15 4.64 0.815 42.3 125.90 23.45 0.150 34.37 580.9
PGC16 5.00 0.383 48.0 82.33 14.52 0.080 33.39 275.0
PGC17 1.21 0.084 12.5 28.84 4.69 0.020 7.47 99.2
PGC18 1.33 0.087 17.6 171.50 6.08 0.030 9.88 86.6
PGC19 1.94 0.062 20.5 16.49 6.21 0.020 12.29 48.2
PGC20 2.36 0.092 19.7 16.04 14.64 0.030 10.68 59.4
PGC21 1.18 0.050 11.7 11.41 3.13 0.020 5.55 354
PGC22 8.88 0.622 54.3 813.80 24.20 0.210 36.30 503.6
PGC 8a 1.15 0.070 17.5 13.94 6.09 0.020 11.18 445
PGC 9a 1.10 0.031 13.0 9.60 4.63 0.010 8.77 21.2
PGC 11a 1.39 0.050 145 13.55 6.18 0.070 8.93 36.7
PGC 16a 2.57 0.091 25.3 22.85 7.22 0.030 18.74 83.1
PGC 17a 1.21 0.084 12.5 28.84 4.69 0.020 7.47 99.2
PGC 22a 2.18 0.086 20.2 16.55 9.11 0.020 9.59 54.0

TEL 5.900 0.596 37.300 35.700 35.000 0.174 18.000 123.100
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TABLE 10 Concentrations of acid volatile sulfide (AVS), simultaneously
extracted metals (SEM), and the SEM/AVS ratio in sediment from
the 2008 Pleasant Grove Creek sites.

(concentrations in umole/g dry weight) Total SEM/
Station AVS Ni Cu Zn Cd Pb Hg SEM AVS?
PGC1 3.485 0.044 0.010 0.475 ND 0.019 NA 0.019 0.157
PGC 2 0.085 0.072 0.060 0.202 ND 0.009 NA 0.009 4.021
PGC 3 0.182 0.051 0.074 0.362 ND 0.013 NA 0.013 2.746
PGC 4 0.147 0.111 0.094 0.412 ND 0.015 NA 0.015 4.302
PGC5 1.751 0.039 0.042 0.911 ND 0.041 NA 0.041 0.590
PGC 6 5.724 0.039 0.008 0.733 ND 0.017 NA 0.017 0.139
PGC 7 1.057 0.045 0.038 0.507 ND 0.019 NA 0.019 0.575
PGC 8 2.029 0.067 0.040 0.815 ND 0.016 NA 0.016 0.462
PGC9 2.544 0.047 0.008 0.385 ND 0.011 NA 0.011 0.177
PGC 10 0.719 0.037 0.124 0.854 ND 0.012 NA 0.012 1.429
PGC 11 2.605 0.089 0.097 2.211 0.002 0.025 NA 0.027 0.930
PGC 12 0.895 0.071 0.096 1.554 ND 0.024 NA 0.024 1.948
PGC 14 0.058 0.053 0.063 1.994 ND 0.020 NA 0.020  36.851
PGC 15 1.795 0.149 0.164 6.440 0.004 0.055 NA 0.058 3.794
PGC 16 1.156 0.114  0.224 2.675 0.002 0.039 NA 0.041 2.643
PGC 17 0.709 0.053 0.103 1.244 ND 0.021 NA 0.021 2.005
PGC 18 1.703 0.029 0.052 0.817 ND 0.010 NA 0.010 0.533
PGC 19 0.144 0.040 0.053 0.368 ND 0.010 NA 0.010 3.273
PGC 20 0.499 0.043 0.059 0.480 ND 0.019 NA 0.019 1.205
PGC 21 1.004 0.024 0.022 0.371 ND 0.007 NA 0.007 0.422
PGC 22 0.724 0.153 3.153 6.037 0.004 0.067 NA 0.071  13.005
PGC 8a 0.112 0.048 0.056 0.360 ND 0.010 NA 0.010 4.233
PGC 9a 0.031 0.043 0.035 0.105 ND 0.007 NA 0.007 6.203

PGC 11a 0.072 0.036 0.060 0.287 ND 0.015 NA 0.015 5.525
PGC 16a 0.502 0.049 0.086 0.681 ND 0.014 NA 0.014 1.651
PGC 17a 2.731 0.029 ND 1.218 ND 0.009 NA 0.009 0.460
PGC 22a 0.923 0.041 0.021 0.492 ND 0.018 NA 0.018 0.620

®Bold SEM/AVS ratios >1 suggest metals are bioavailable and may be toxic.
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TABLE 11

Results of univariate linear regression models of benthic metrics

versus pyrethroids in sediments (standardized to toxic units by
dividing TOC-standardized concentrations by LCs,values for the
pyrethroids) in Pleasant Grove Creek in 2008, indicating type of
the relationships (+ = direct; - = inverse) and R? values for

significant relationships (a=0.01; NS=not significant).

Total TUs Bifenthrin ~ Lambda-cyhal. Permethrin
Benthic Metrics Rel. R> Rel. R? Rel. R? Rel. R
Taxonomic Richness - 041 - 043 - 0.34 - 0.31
% Dominant Taxon NS + 0.22 NS NS
Ephemeroptera Taxa - 023 NS NS NS
EPT Taxa - 023 NS NS NS
EPT Index (%) NS NS NS NS
Shannon Diversity NS NS NS NS
Tolerance Value NS NS NS NS
% Tolerant Taxa (8-10) NS NS NS NS
% Collectors/Filterers - 024 - 034 NS NS
% Collectors/Gatherers NS NS NS NS
% Grazers NS NS NS NS
% Predators + 0.35 + 041 + 0.36 NS
% Shredders NS NS NS NS
Abundance (#/sample) NS NS NS NS
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TABLE 11. - Continued.

Cyfluthrin ~ Cypermethrin  Esfenvalerate Deltamethrin
Benthic Metrics Rel. R* Rel. R? Rel. R? Rel. R?
Taxonomic Richness - 0.37 NS NS - 0.29
% Dominant Taxon NS NS NS NS
Ephemeroptera Taxa - 0.25 NS NS - 0.24
EPT Taxa - 0.26 NS NS - 0.23
EPT Index (%) NS NS NS NS
Shannon Diversity NS NS NS NS
Tolerance Value NS NS NS NS
% Tolerant Taxa (8-10) NS NS NS NS
% Collectors/Filterers NS NS NS NS
% Collectors/Gatherers NS NS NS NS
% Grazers NS NS NS NS
% Predators + 0.24 NS NS NS
% Shredders NS NS NS NS
Abundance (#/sample) NS NS NS NS
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TABLE 12

Results of univariate linear regression models of benthic metrics

versus pyrethroids in sediments (standardized to toxic units by
dividing TOC-standardized concentrations by LCs,values for the
pyrethroids) in Pleasant Grove Creek in 2006-2008, indicating type
of the relationships (+ = direct; - = inverse) and R?values for

significant relationships (a=0.01; NS=not significant).

Total TUs Bifenthrin Lambda-cyhal. Permethrin
Benthic Metrics Rel. R? Rel. R? Rel. R? Rel. R?
Taxonomic Richness NS NS NS NS
% Dominant Taxon NS NS NS NS
Ephemeroptera Taxa - 0.09 NS NS NS
EPT Taxa - 012 - 011 NS NS
EPT Index (%) NS NS NS NS
Shannon Diversity NS NS NS NS
Tolerance Value NS NS NS NS
% Tolerant Taxa (8-10) + 022 + 0.20 + 0.15 NS
% Collectors/Filterers NS NS NS NS
% Collectors/Gatherers NS NS NS NS
% Grazers NS NS NS NS
% Predators NS NS NS NS
% Shredders NS NS NS NS
Abundance (#/sample) NS NS NS NS
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TABLE 12. - Continued.

Cyfluthrin Cypermethrin Esfenvalerate Deltamethrin
Benthic Metrics Rel. R? Rel. R? Rel. R? Rel. R?
Taxonomic Richness NS NS NS NS
% Dominant Taxon NS NS NS NS
Ephemeroptera Taxa NS - 0.10 NS NS
EPT Taxa NS - 011 NS NS
EPT Index (%) NS NS NS NS
Shannon Diversity NS NS NS NS
Tolerance Value NS NS NS NS
% Tolerant Taxa (8-10) + 0.15 + 023 + 0.14 + 0.17
% Collectors/Filterers NS NS NS NS
% Collectors/Gatherers NS NS NS NS
% Grazers (None Found) NS NS NS NS
% Predators NS NS NS NS
% Shredders NS NS NS NS
Abundance (#/sample) NS NS NS NS
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TABLE 13

Results of stepwise multiple linear regression models of benthic

metrics versus toxicity units for pyrethroids for: a) Pleasant Grove
Creek in 2008; b) Pleasant Grove Creek in 2006-2008. Only
variables that were significant at a=0.01 were included in the
models (NS= not significant). The direction of the relationship for
each significant variable is indicated (+ = direct; - = inverse), as is

the contributed R? values.

a) Models for benthic metrics versus toxicity units for pyrethroids for Pleasant Grove Creek in

2008.

Benthic Metrics Prob. R? Significant Variables (R%)
Taxonomic Richness <0.001 0.43 -Bifenthrin (0.43)
% Dominant Taxon 001 022 +Bifenthrin (0.22)
Ephemeroptera Taxa 0.007  0.25 -Cyfluthrin (0.25)
EPT Taxa 0.007  0.26 -Cyfluthrin (0.26)
EPT Index (%) NS

Shannon Diversity NS

Tolerance Value NS

% Tolerant Taxa (8-10) NS

% Collectors/Filterers <0.001 0.34 -Bifenthrin (0.34)
% Collectors/Gatherers NS

% Grazers NS

% Predators <0.001 0.41 +Bifenthrin (0.41)
% Shredders NS

Abundance (#/sample) NS
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TABLE 13. - Continued.

b) Models for benthic metrics versus toxicity units for pyrethroids for Pleasant Grove Creek in

2006-2008.

Benthic Metrics Prob. R? Significant Variables (R%)
Taxonomic Richness NS

% Dominant Taxon NS

Ephemeroptera Taxa 0.01 0.09 -Cyfluthrin (0.10)
EPT Taxa 0.006 0.11 -Total TUs (0.12)
EPT Index (%) NS

Shannon Diversity NS

Tolerance Value NS

% Tolerant Taxa (8-10) <0.001 0.22 +Cyfluthrin (0.23)
% Collectors/Filterers NS

% Collectors/Gatherers NS

% Grazers NS

% Predators NS

% Shredders NS

Abundance (#/sample) NS
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TABLE 14

Results of univariate linear regression models of benthic metrics

versus metals in sediments (standardized to toxic units by dividing
by TEL values for the metals) in Pleasant Grove Creek in 2008,
indicating type of the relationships (+ = direct; - = inverse) and R?
values for significant relationships (=0.01; NS=not significant).

Total Metals

to TELs Asto TEL Cdto TEL Crto TEL
Benthic Metrics Rel. R? Rel. R® Rel. R? Rel. R®
Taxonomic Richness NS NS - 0.25 NS
% Dominant Taxon NS NS NS NS
Ephemeroptera Taxa NS NS NS NS
EPT Taxa NS NS NS NS
EPT Index (%) NS NS NS NS
Shannon Diversity NS NS NS NS
Tolerance Value NS NS NS NS
% Tolerant Taxa (8-10) NS NS NS NS
% Collectors/Filterers NS - 025 - 0.25 NS
% Collectors/Gatherers NS NS NS NS
% Grazers NS NS NS NS
% Predators NS NS NS NS
% Shredders NS NS NS NS
Abundance (#/sample) NS NS NS NS
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TABLE 14. - Continued.

CutoTEL PbtoTEL HgtoTEL Nito TEL Znto TEL
Benthic Metrics Rel. R* Rel. R®* Rel. R? Rel. R® Rel. R?
Taxonomic Richness NS NS NS NS - 024
% Dominant Taxon NS NS NS NS NS
Ephemeroptera Taxa NS NS NS NS NS
EPT Taxa NS NS NS NS NS
EPT Index (%) NS NS NS NS NS
Shannon Diversity NS NS NS NS NS
Tolerance Value NS NS NS NS NS
% Tolerant Taxa (8-10) NS NS NS NS NS
% Collectors/Filterers NS NS - 0.22 NS - 024
% Collectors/Gatherers NS NS + 025 NS NS
% Grazers + 023 NS NS NS NS
% Predators NS NS NS NS NS
% Shredders NS NS NS NS NS
Abundance (#/sample) NS NS NS NS NS
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TABLE 15

Results of univariate linear regression models of benthic metrics

versus metals in sediments (standardized to toxic units by dividing
by TEL values for the metals) in Pleasant Grove Creek in 2006-
2008, indicating type of the relationships (+ = direct; - = inverse)
and R?values for significant relationships (2=0.01; NS=not

significant).
Total Metals

to TELs Asto TEL Cdto TEL Crto TEL
Benthic Metrics Rel. R? Rel. R? Rel. R? Rel. R?
Taxonomic Richness NS NS - 0.13 NS
% Dominant Taxon NS NS NS NS
Ephemeroptera Taxa NS NS NS NS
EPT Taxa NS - 010 NS NS
EPT Index (%) NS NS NS NS
Shannon Diversity NS NS NS NS
Tolerance Value NS NS NS NS
% Tolerant Taxa (8-10) + 015 + 0.16 + 0.25 + 0.16
% Collectors/Filterers NS NS NS - 0.10
% Collectors/Gatherers NS NS NS NS
% Grazers + 013 + 014 NS NS
% Predators NS NS NS NS
% Shredders NS NS NS NS
Abundance (#/sample) NS NS NS NS
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TABLE 15. - Continued.

CutoTEL PbtoTEL HgtoTEL Nito TEL Znto TEL
Benthic Metrics Rel. R* Rel. R® Rel. R? Rel. R?®> Rel. R®
Taxonomic Richness NS NS NS NS NS
% Dominant Taxon NS NS NS NS NS
Ephemeroptera Taxa NS NS - 0.12 NS - 012
EPT Taxa NS NS - 016 NS - 0.16
EPT Index (%) NS NS NS NS NS
Shannon Diversity NS NS NS NS NS
Tolerance Value NS NS 0.13 NS + 0.13
% Tolerant Taxa (8-10) NS + 0.17 0.28 + 0.16 + 0.28
% Collectors/Filterers NS NS NS - 010 NS
% Collectors/Gatherers NS NS NS NS NS
% Grazers + 014 NS NS NS NS
% Predators NS NS NS NS NS
% Shredders NS NS NS NS NS
Abundance (#/sample) NS NS NS NS NS
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TABLE 16 Results of stepwise multiple linear regression models of benthic
metrics versus metals in sediments (standardized to toxic units by
dividing by TEL values for the metals) for: a) Pleasant Grove
Creek in 2008; b) Pleasant Grove Creek in 2006-2008. Only
variables that were significant at =0.01 were included in the
models (NS= not significant). The direction of the relationship for
each significant variable is indicated (+ = direct; - = inverse), as is

the contributed R? values.

a) Models for benthic metrics versus metals to TEL ratios for Pleasant Grove Creek in

2008.

Benthic Metrics Prob. R? Significant Variables (R?)
Taxonomic Richness 0.009 0.25 -Cadmium (0.25)
% Dominant Taxon NS

Ephemeroptera Taxa NS

EPT Taxa NS

EPT Index (%) NS

Shannon Diversity NS

Tolerance Value NS

% Tolerant Taxa (8-10) NS

% Collectors/Filterers 0.008  0.25 -Cadmium (0.25)
% Collectors/Gatherers 0.007  0.25 +Mercury (0.25)
% Grazers 001 023 +Copper (0.23)
% Predators NS

% Shredders NS

Abundance (#/sample) NS
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TABLE 16. - Continued.

b) Models for benthic metrics versus metals to TEL ratios for Pleasant Grove Creek in 2006-

2008.
Benthic Metrics Prob. R? Significant Variables (R?)
Taxonomic Richness <0.001 0.30 +Leadto TEL (0.17), -Cadmium to TEL (0.13)
% Dominant Taxon NS
Ephemeroptera Taxa 0.003 0.12 -Zinc to TEL (0.12)
EPT Taxa <0.001 0.16 - Zinc to TEL (0.16)
EPT Index (%) NS
Shannon Diversity NS
Tolerance Value 0.003 0.13 + Zinc to TEL (0.13)
% Tolerant Taxa (8-10) <0.001 0.28 + Zinc to TEL (0.28)
% Collectors/Filterers 0.005 0.10 -Chromium (0.10)
% Collectors/Gatherers NS
% Grazers 0.002 0.14 +Arsenic (0.14)
% Predators NS
% Shredders NS
Abundance (#/sample) NS
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FIGURE 1 2008 Pleasant Grove Creek (PGC) sample sites.
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FIGURE 3 Results of the canonical correlation analysis of benthic biological
versus environmental data for Pleasant Grove Creek in 2008:
canonical variate for principal components of benthic metrics”
versus the canonical variate for principal components of
environmental data” (pyrethroids to TUs, metals to TELs, and
habitat metrics). The principal components that were most highly
correlated with the canonical variates are shown, along with the
direction of their relationships (shown by arrows). The metrics in
brackets are those that were those that were most highly loaded on
these principal components.

p—>

+EPT taxa, -Tolerance Valu

BENPC2[+%Coll.ffilt., +Taxonomic Rich., -%Predators]

Canonical Variate for Benthic PCs

-2 d
Canonical Variate for Environmental PCs

BENPCI1[-Tolerant taxa, +EPT Index, +Ephemeroptera tax

PC3[-%Fines, +%Gravel, +Velocity depth, +Epifaunal substrate, +Embeddedness, +Sediment dep. ] sy
==pC2[TUs for All Pyrethroids]

" The benthic metrics with the largest loadings for the benthic principal components that were correlated with the
benthic canonical variate (proportion of variance of explained by PCs are in parentheses) are: BENPC1 (0.45) =
-Tolerant taxa, +EPT index, +Ephemeroptera taxa, +EPT taxa, and -Tolerance value; BENPC2 (0.15) =

+% Collectors/Filterers, +Taxonomic Richness, and -%Predators.

“ The environmental variables with the largest loadings for the environmental principal components that were
correlated with the environmental canonical variate (proportion of variance of explained by PCs are in parentheses)
are: PC2 (0.17) = +TUs for all pyrethroids; and PC3 (0.12) = -% Fines, +% Gravel, +Velocity depth regimes,
+Epifaunal substrate/available cover, +Embeddedness, and +Sediment deposition (see also Table 18a footnote).
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FIGURE 4 Results of the canonical correlation analysis of biological versus
environmental data for Pleasant Grove Creek in 2006-2008:
canonical variate for principal components of benthic metrics”
versus the canonical variate for principal components of
environmental data” (pyrethroids to TUs, metals to TELs, and
habitat metrics). The principal components that were most highly
correlated with the canonical variates are shown, along with the
direction of their relationships (shown by arrows). The metrics in
brackets are those that were those that were most highly loaded on
these principal components.

}—

R?>=0.52

-Tolerant taxa, -Tolerance Value]

Canonical Variate for Benthic PCs

BENPCIL[+EPT taxa, +EPT Index, +Ephemeroptera taxa,

Canonical Variate for Environmental PCs
PC3[+% Gravel, +Sediment dep., +Embeddedness, -% Fines, +Velocity depth reg., +Epifaunal substrate] s

" The benthic metrics with the largest loadings for the benthic principal component that was correlated with the
benthic canonical variate (the proportion of variance explained by the PC is in parentheses) are: BENPC1 (0.36) =
+EPT taxa, +EPT index, +Ephemeroptera taxa, -Tolerant taxa, and -Tolerance value.

“ The environmental variables with the largest loadings for the environmental principal components that were
correlated with the environmental canonical variate (the proportion of variance explained by PCs are in parentheses)
are: PC3 (0.11) = +% Gravel, +Sediment deposition, +Embeddedness, -% Fines, +Velocity depth regimes, and
+Epifaunal substrate/available cover (see also Table 18b footnote).
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FIGURE 5 Results of the canonical correlation analysis of benthic metrics
versus environmental data (pyrethroids to TUs, metals to TELS,
and habitat metrics) for Pleasant Grove Creek in 2006-2008. The
metrics or variables that were most highly correlated with the
canonical variates are shown in the sequence of the magnitude of
correlations, along with the direction of their relationships (shown
by arrows).

a

}—

Taxonomic Richness

<==Tolerance Value, Tolerant taxa, % Grazers

EPT Index, Ephemeroptera taxa, EPT tax

% Collectors/Filterers,

Canonical Variate for Benthic Metrics

Canonical Variate for Environmental Variables

Velocity depth, Epifaunal substrate, Sediment deposition, Embeddedness, Channel flow sy
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APPENDICES SECTION

APPENDIX 1 California bioassessment worksheets including specific descriptions
of the various physical habitat metrics.
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CALIFORNIA DEPARTMENT OF FISH AND GAME WATER POLLUTION CONTROL LABORATORY

AQUATIC BIOASSESSMENT LABORATORY REVISION DATE — MAY, 1999
CALIFORNIA BIOASSESSMENT WORKSHEET

WATERSHED/ STREAM: DATE/ TIME:

COMPANY/ AGENCY: SAMPLE ID #:

SITE DESCRIPTION:

SRR

L
}Q

\g\l}\%ﬁ“
R RS
“%Q

5

Bioassessment Laboratory Information:

SEND A COPY OF THIS FORM TO:

DFG/ WPCL

2005 Nimbus Road

Rancho Cordova, CA 95670

(916) 358-2858

website: www.dfg.ca.gov/cabw/cabwhome.html
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CALIFORNIA STREAM BIOASSESSMENT PROCEDURE
CHAIN OF CUSTODY (COC) RECORD

Project Name: Date/ Time:

Watershed Name: Boiassessment Lab:
Sample Number Lab Number  Sample Date  Sample Description

Sampled by: Relinquished by: Received by:
(sign and date) (sign and date) (sign and date)
Received by: Received by: Received by:
(sign and date) (sign and date) (sign and date)
Address of Sampler: Address of Project Advisor:
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BIOLOGICAL METRICS USED TO DESCRIBE BENTHIC

MACROINVERTEBRATE (BMI) SAMPLES COLLECTED FOLLOWING
THE CALIFORNIA STREAM BIOASSESSMENT PROCEDURE (CSBP)

Biological Metrics Description Response to
Impairment

Richness Measures

Taxa Richness Total number of individual taxa decrease

EPT Taxa Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) and decrease
Trichoptera (caddisfly) insect orders

Ephemeroptera Taxa Number of mayfly taxa (genus or species) decrease

Plecoptera Taxa Number of stonefly taxa (genus or species) decrease

Trichoptera Taxa Number of caddisfly taxa (genus or species) decrease

Composition Measures

EPT Index Percent composition of mayfly, stonefly and caddisfly larvae decrease

Sensitive EPT Index Percent composition of mayfly, stonefly and caddisfly larvae with Tolerance decrease
Values of 0 through 3

Shannon Diversity Index General measure of sample diversity that incorporates richness and decrease
evenness (Shannon and Weaver 1963)

Tolerance/Intolerance Measures

Tolerance Value Value between 0 and 10 weighted for abundance of individuals designated increase
as pollution tolerant (higher values) and intolerant (lower values)

Percent Intolerant Organisms | Percent of organisms in sample that are highly intolerant to impairment as decrease
indicated by a tolerance value of 0, 1 or 2

Percent Tolerant Organisms Percent of organisms in sample that are highly tolerant to impairment as increase
indicated by a tolerance value of 8, 9 or 10

Percent Hydropsychidae Percent of organisms in the caddisfly family Hydropsychidae increase

Percent Baetidae Percent of organisms in the mayfly family Baetidae increase

Percent Dominant Taxa Percent composition of the single most abundant taxon increase

Functional Feeding Groups

Percent Collectors Percent of macrobenthos that collect or gather fine particulate matter increase

Percent Filterers Percent of macrobenthos that filter fine particulate matter increase

Percent Scrapers (Grazers) Percent of macrobenthos that graze upon periphyton variable

Percent Predators Percent of macrobenthos that feed on other organisms variable

Percent Shredders Percent of macrobenthos that shreds coarse particulate matter decrease
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'
CALIFORNIA DEPARTMENT OF FISH AND GAME

AQUATIC BIQASSESSMENT L ABORATORY

WATERSHED/ STREAM:

‘WATER POLLUTION CONTROL LABORATORY

REVISION DATE—- MAY 1999

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

COMPANY/ AGENCY:

SITE DESCRIPTION:

DATE/ TIME:

SaMpLE ID NUMBER:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW.

of niche space.

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PoOR
1. Epifaunal Greater than 70% (50% 40-70% (30-50% for 20-40% (10-30% for Less than 20% (10%
Substrate/ for low gradient streams) | low gradient streams) low gradient streams) for low gradient
Available Cover of substrate favorable for | mix of stable habitat; mix of stable habitat; streams) stable habitat;
epifaunal colonization well-suited for full habitat availability less | lack of habitat is
and fish cover; most colonization potential; | than desirable; substrate | obvious; substrate
favorable is a mix of adequate habitat for frequently disturbed or | unstable or lacking.
snags, submerged logs, maintenance of removed.
undercut banks, cobble or | populations; presence
other stable habitat and at | of additional substrate
stage to allow full in the form of newfall,
colonization potential but not yet prepared for
(i.e., logs/snags that are colonization (may rate
not new fall and not at high end of scale).
transient).
20 19 18 17 16 15 14 13 12 11 0 9 8 7 65 4 3 2 10
2. Embeddedness | Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boulder particles are 0- boulder particles are boulder particles are 50- | boulder particles are
25% surrounded by fine 25-50% surrounded by | 75% surrounded by fine | more than 75%
sediment. Layering of fine sediment. sediment. surrounded by fine
cobble provides diversity sediment.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 10

Parameters to be evaluated within the sampling reach

3. Velocity/ Depth | All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated by 1
Regimes regimes present (slow- present (if fast-shallow | regimes present (if fast- | velocity/ depth regime
deep, slow-shallow, fast- | is missing, score lower | shallow or slow-shallow | (usually slow-deep).
(deep<0.5 m, deep, fast-shallow). than if missing other are missing, score low).
slow<0.3 m/s) regimes).
20 19 18 17 16 15 14 13 12 11|10 9 8 7 6|5 4 3 2 10
4. Sediment Little or no enlargement | Some new increase in | Moderate deposition of | Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly | new gravel, sand or fine | material, increased bar
and less than 5% (<20% | from gravel, sand or sediment on old and development; more
for low-gradient streams) | fine sediment; 5-30% new bars; 30-50% (50- | than 50% (80% for
of the bottom affected by | (20-50% for low- 80% for low-gradient) low-gradient) of the
sediment deposition. gradient) of the bottom | of the bottom affected; | bottom changing
affected; slight sediment deposits at frequently; pools
deposition in pools. obstructions, almost absent due to
constrictions, and bends; | substantial sediment
moderate deposition of | deposition.
pools prevalent.
20 19 18 17 16 15 14 13 12 11|10 9 8 7 6|5 4 3 2 10
5. Channel Flow | Water reaches base of Water fills >75% of the | Water fills 25-75% of Very little water in
Status both lower banks, and available channel; or the available channel, channel and mostly
minimal amount of <25% of channel and/or riffle substrates | present as standing
channel substrate is substrate is exposed. are mostly exposed. pools.
exposed.
20 19 18 17 16 15 14 13 12 11})10 9 8 7 6|5 4 3 2 10
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

‘WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

minimal; stream with
normal pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement; over

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 10

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
15.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25.

Generally all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>25.

S
]
~
[=1)
)
£
s
Q
S
g obstruction is important.
% 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6|5 4 3 2 10
::ni) 8. Bank Stability | Banks stable; evidence of | Moderately stable; Moderately unstable; Unstable; many
S| (score each bank) | erosion or bank failure infrequent, small areas of | 30-60% of bank in eroded areas; "raw"
S| Note: determine absent or minimal; little erosion mostly healed reach has areas of areas frequent along
3| left of right side potential for future over. 5-30% of bank in erosion; high erosion straight sections and
§ by facing problems. <5% of bank reach has areas of potential during bends; obvious bank
'_E downstream affected. erosion. floods. sloughing; 60-100% of
g bank has erosional
= scars.
g LeftBank 10 9 8 7 6 5 4 3 2 1 0
2 Right Bank 10 9 8 7 6 5 4 3 2 1 0
*E 9. Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
§ | Protection (score | streambank surfaces and streambank surfaces streambank surfaces streambank surfaces
g each bank) immediate riparian zones | covered by native covered by vegetation; | covered by vegetation;
g Note: determine covered by native vegetation, but one class | disruption obvious; disruption of
& | left or right side vegetation, including trees, | of plants is not well- patches of bare soil or | streambank vegetation
by facing understory shrubs, or represented; disruption closely cropped is very high;
downstream. nonwoody macrophytes; evident but not affecting | vegetation common; vegetation has been
vegetative disruption full plant growth less than one-half of removed to 5
through grazing or potential to any great the potential plant centimeters or less in
mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants | half of the potential plant | remaining.
allowed to grow naturally. | stubble height remaining.
LeftBank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
10. Riparian Width of riparian zone >18 | Width of riparian zone Width of riparian zone | Width of riparian zone
Vegetative Zone | meters; human activities 12-18 meters; human 6-12 meters; human <6 meters: little or no
Width (score (i-e., parking lots, activities have impacted | activities riparian vegetation due
each bank riparian | roadbeds, clear-cuts, zone only minimally. haveimpacted zone a | to human activities.
zone) lawns, or crops) have not great deal.
impacted zone.
LeftBank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
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APPENDIX 2 Number of lowest identified taxa by transect and combined
transects including tolerance values (TV) and feeding guilds (FFG)
for Pleasant Grove Creek sites.

Tolerance values for taxa range from 1 to 10 with 10 being the most tolerant value. Feeding
guilds are defined as follows:
CG = collector-gatherer; CF = collector-filterer; SC = scraper;
SH = shredder; P = predator; MH = macrophyte herbivore;
OM = omnivore; PA = parasite; XY = Xylophage.

Report Number: T001605-09 Page 79 of 126



Z 40 8 ds wnipisid T0€ 1 s1isnoe| euelA1g
4 90 S Y0 drey m aeplonignL T ‘dswnipisid T ele|noipusdde euine|s
€ 20 9 luiwouoliyo T Wo drey meeproyignl T ejefaLieA snnaLquin
€ (3%} 0T “ds snwouoJiyd T sijeubeis ejjepgolpH T "ds ejoonuaiIo]
e %) ) “ds sndojooL) T dselyieAxQ T ‘ds sninually 62
e [2%) 9 "ds wnjipadAjod T aepluonbeuso) T ‘dsenyeAxo I “ds snjnesAo
€ HS 8 113%Je]9 sniequieso.d 1 snwunl xeuy T siuuadie| siuse) T JepIoLIgN] "Ww| "plun
S d -- aepiuoLIbeusn) T epIXLIOD) T ‘dssnsiejhue)] T "ds e1sauwi]
[ 99 8 “ds sadipus10401Q T ‘ds snwouodyd T ‘ds espossdoadiN - T BIYJR|0 SnJequedold
9 d / aeuipodAue | Z susnoej elelAlS T ‘ds wnjpady T ‘ds snsewiwes
9 99 9 uisrelfue | 2z epubiposg ¢ ‘dselssuwi] T siuuadile| siused
/ 99 8 ‘ds e1Awsaqe|qy Z sijiqelleA g IDJIR]D snuequiedold T "ds vladrIaS
/SIUNWWoD sieN
8 d [ ‘ds e1sauwi] Z ‘ds sadipusjosnig ¢ ‘ds elAwsaqe|qy T ‘ds sndAue |
8 99 [ JeUIIPRIO0YLO € eunuadias sreuopiydo ¢ JeullpelooylO T ‘ds e1Awsaqe|qy
6 99 / "ds ewpadope|d € JeullpelooylO ¢ (eednd) T "ds einauoukiod
‘ds snsiejAuereled
6 Hd € ‘ds ely1eAxo S ‘ds wnppadAjod 2 ‘ds snwouoliyy T dib
sn|japad sadipusiosdl
6 d 0T “ds sndAue . € iwouoalyy € ‘dseinauoukiony T aeplwouoiyd
0T 99 / ‘ds einauoukiod % eejnolpuadde eulnels € ‘ds sadipusionnig T ‘ds sap1021n)
0T 990 -- ele|NdIpuadde euInR|S ¥ ‘dssndAue)] v ‘dssndAue] ¢ "ds sndojoou)
1T 99 9 aeulwouodIyD % ‘ds elAwsaqe|qy 9 geulpodAuel ¢ JeUIIPRIO0YLO
€T - -- eunuadiss sreuopiydo q ‘dselssuwil] 9 wisielfue]  § aepluoLibeuso)
VT 99 -- s1snoe| ele|A1S 9 ‘ds einauouklon 6 ‘dsewpadope]d g ele|noIpuadde euine|S
G2 90 -- nanbid snjupojny €T ‘ds snsielfuerered 07 nenfid snjupojny 2 aepipudAD
°T4 90 0T 9epIdLLIgN] "W "pIun GT nanbid snjupoiny Q0T eunuadias steuopiydo £ ‘ds elyeAxo
VA 90 9 ‘ds sniewiwes) qT ‘ds sniewwes 91 ‘ds sniewwes  TT sLsnoe| eLelA1s
59 20 8 aepIpldAD 9¢ sepoujignL T¢ aepipudAy 1T aeuiwouoayd
‘wul 'piun
v/ 40 9 ‘ds snsielAuerered 1€ aepipudAy o ‘dsesAud ¢1 ‘ds snsielAuelered
221 oS 8 "ds esAyd oy ‘dsesAud  6¥ ‘ds snsielAuerered  zy "ds esAyd
89 90 8 ‘ds eyjajeAH 0T ‘dsejpleAH 88 dsejpleAH 9.7 “ds ej1a1eAH
|elol B) anjen uoxe | el uoxe] gl uoxel Tl uoxe]
Buipasq  @oueIs|OL
T209d

Page 80 of 126

: T001605-09

Report Number



988

T d -- sniun[ xeuy
T 90 9 ‘ds wn)ipady
T d q *ds snunuay
T 90 9 aepiwouoyd
T d 0] 3BpIX1I0D
T d 9 “ds sap1021InD
T vd 9 sijeubels ejjapgoleH
T 90 -- erefalieA sninouquin
T 90 A "ds ea0asdotoin
T 40 9 dib

sn|japad sadipualosdin
T HS 9 ‘ds el1aor1ag
T 40 9 "ds snsselfue |
T d S “ds ejoonualI0 L
14 Re) L siuuadiye] siused
14 20 -- erenbip o1
Z S 8 ‘ds snjneiho
2z 90 - SIjIgeLI_A /SIUNWIWOD SIEN
4 -- -- (sednd) “ds snsiejAueieled

T6¢
T "ds snjnesAo
T ds wnipisid
T Yo drey m seployignL
T 9epIoLIgN L "W "piun

"PANUNIUOD - T D9d

Page 81 of 126

: T001605-09

Report Number



€ 40 9 ‘ds snsrejfue | T ‘ds ejjeliayaning
¥ 40 % ©I1UI0}11BI 3ydAsdoipAH 162 T (sednd) "ds eurjjadwais
% %) -- ’UIDLIqWNT T suiepnalado snisusN T ‘ds selwoleeyds
¥ 20 S Y0 Jrey m seployiqn L T eunuquinT - 68¢ T “ds e1zzagoud
S 90 g "ds sneeg 1 JeploSNN°-+ T stisnoe| elRlAlIS T (sunpe)
sadiasny sniqoipAH
[ -- - *ds einauoukiod 1 (eednd) ‘ds einaueluad T eUDLIQWNT 2 BUIDLIqWNT
S 90 / ‘ds sndojooL1) T ‘dseinaueiuad T ‘ds snjewwe g stuuadire| siused
S 99 -- SI[IQeLIBA /SIUNWIWOI SIBN T (eednd) ‘ds ejjoriapyaing T ‘dselnaueiuad ¢ ‘ds e1Awsaqe|qy
[ 99 € ‘ds snipejoouepN T ‘dssndojooly T ‘ds gjjaluuewauBIyl 2 “ds e|[a1uueWaUAIY |
9 99 9 ‘ds ejja1uurwaULIY | 2z SI[IJeLIBA /SIUNWWOI SIeN T (eednd) ‘ds ejjauieyaning ¢ X8]dwod snipejaoyuo
8 90 8 ‘ds sadipus0401Q Z aepiyohsdolpAH T ‘dssndojooy ¢ “ds es109sdouaeyd
8 90 8 ‘ds e|j9[eAH Z ‘ds wnjpadAlod T x9|dwod snipejooyllo 2 elAwod|ed feizzeg
8 99 9 ‘ds wnjipadAjod € ‘ds snrewwes T ‘dseunjpdwars € *ds ewosi|aH
8 -- -- (sednd) € BIIUIONIRD BydAsdolpAH ¢ SI[IJeLIBA /SIUNWWOI SIBN € “ds eluowi
‘ds sndojoouooayy
8 990 Z “ds eurjjedwals e (sednd) "ds einauoukioy ¢ (sednd) “ds einauoukioy ¢ "ds sndojoou)
8T 90 % i3] Inb uoad|ey € ‘ds ejjaluuewauBIyl € ‘Yo Jrey Moepoigny € "ds snsrelfue |
8T 20 9 "ds snrewuwes 14 ‘dssneeg ¢ sepIipudAy ¥ 9epIdLLIgNL "Ww "plun
T2 0S 8 “ds esAyd ¥ (eednd) ¢ (eednd) g "ds snipejooueN
"ds sndojoo120ayy "ds sndojoouooayy
Gz NO 8 ‘ds e|jauaenng / ‘ds enoasdoolN - 9 eubneisabng 9 "ds wn|ipadAjod
62 d % eulibn eisabng 0T ‘ds einauoukio) 9 ug|inb uoagje4 2 “ds eurjjadwsals
ye 99 )] ‘ds eanauoukio) 0T ‘ds snwouosiyooydA1y  TT ‘ds ayoAsdoipAH 8 ds ejjo[eAH
ve 40 9 ‘ds wninwis T ‘ds wnijhwis 1 aeploLyigny "wwj ‘piun 8 *ds eanauouAio)
Ge d 8 "ds snwouoi1yd01dA1D 1T ‘ds ejjeeygening T ‘ds snwouosiyooldAiy 8 ‘ds sndojooL00ayy
1€ 40 ¥ “ds ayaAsdoipAH T ug|[inb uoadjeq4 €1 ‘dsejeiayganing g ‘ds sadipusi0401g
g 90 0T dBPIOLIYIgQN] "WW| "pIun o1 ‘dsenyeAxp 91 ‘ds einauoukion €1 “ds snwiouo1yd01dA1D
65 90 9 snjepnedl) sneeq ez eubn eisabng  zg ‘ds wnipnwis T ‘ds sniewiwes)
29 40 9 ‘ds snsielAuereled Gz ‘ds ayoAsdoipAH €2 ‘ds enoasdololN - T2 ‘ds esAyd
8/ 90 l ds eJ308sdooIN 0€ sniepneoli sieeg  6¢ sniepneoL sieeg €€ ds eny1eAxo
60T Hd e ds eAIYIBAXO oy aeplouyIgqn] ‘wwi piun - 2§ ‘ds sndojoodoayy  8¥ "ds ea0asdoloin
VeI NO 9 ‘ds sndojoouooayy 69 ‘ds sndojooudoayy 09 dsenyeAxo 29 ‘ds snsielAuerered
[el0l  plno anfeA uoxe] el uoxel ¢zl uoxe]l TL uoxe]
Buipesq  aourIglOL
2 09d

Page 82 of 126

: T001605-09

Report Number



L8

T =10) 8 “ds e|na1glo)
T 90 / dib smouioig sndojoou)
T aS 9 “ds eissilIe4
T 20 8 (synpe)

sad1asny sniqoipAH
T 90 8 ‘ds saAydouwi
T S 9 sLiejnaJado snyausN
T d 9 9epIOSNIN
T -- - eunuadiss sreuopiydo
T -- -- (eednd) "ds einauejuad
T d 9 ‘ds e1zzaqoud
T HS 8 115}Je]9 snJequiedoid
T d 9 "ds selwolseyds
T -- - (sednd) “ds euljjedwais
1 90 - s1snoe| eLelAIS
1 90 4 ds sepoylAioon |
4 92 8 ‘ds e1hwsaqe|qy
Z d 9 elAwod|ed /e1zzeg
4 20 L siuuadiye] siuse)
Z 40 4 aepiyaAsdolpAH
4 d 9 ‘ds einaueluad
14 JS L ds eJy0asdouseyd
€ 20 8 aepipudAD
€ -- -- (eednd) "ds ejjalayaning
€ aS 9 "ds ewosijaH
€ HS 9 "ds eruowi
€ 99 9 xa1dwod snipejooyLo

T6¢

D I B B B B R B I I B I |

—

“ds eiss11Ia4

"ds |n21q10)

Yo drey m seployignL
aunuadias sreuopiydo
SIjIgeLeA /SIUNWIWOD SIBN
BI{JR|O SnJequiedold
eIIUI0}1RI 3ydAsdoIpAH
‘ds aydAsdoipAH

‘ds sapoupAi0oL L

‘ds snaeg

‘ds wninwis

(eednd)

“ds sndo10211008UY
(sednd) “ds ejjariayaning
dib snyouiaig sndojoou)
"ds saAydouwi
"PanuIUOd - ¢ 09d

Page 83 of 126

: T001605-09

Report Number



¥ - - (sednd) seunpejooyuo 1 ‘ds elpAH T ‘ds sadipuajoidAiD
% d 9 "ds einaueiuad T (sednd) “ds ejjariayaning T "ds snwiouo1yd01dA1D
¥ 99 -- 1Ap13] eUnNSLId T aepleenAyoug T ‘ds einauouAlod
¥ 90 9 ‘ds e|ja1uueWwaULBIYy L T ‘ds sadipusiosola /62 T aepiuoLIbeuso)
% NO % ‘ds eyndiL 1 aepipudAD T ssnoe| eRlAlS T ‘ds e1by
9 99 G JeUIIPRIO0YLIO T (sednd) T ‘ds snsrejAueloayy T ‘ds e1Awsaqe|qy
dib snouiaig sndojoon)
9 d 9 'ds e1zzago.d T "ds g|na1q10) T ‘dswnipisld ¢ "ds sepouAiooL L
/ d 8 “ds snwiouo41yd01dA1D 1 aepluoLibeusn) T ‘dsesAyd ¢z  (oednd) "ds eunjjedwals
l 99 S ‘Y2 Jrey m sepioiyignL T ‘ds wn|ipady T (eednd) sepluobodoressy g ele|noIpuadde euine|S
8 - -- (sednd) *ds einauouliod Z aepIoLyIgn] "ww| pun T ‘dssneeg ¢ BIYJR|D SnJequiedold
6 Hd € ds ea1y1vAxQ 2 ‘ds euljjadwsls T ‘ds wnppady ¢ (eednd)
‘ds wnjipadAjod
0T 990 -- erelbip 018 Z “ds esAyd 4 wisielfue] ¢ (eednd)
"ds ea10asdotoin
0T 99 8 "ds sadipusi0401q Z “ds eaj0asdouseyd Z ‘ds ayoAsdoipAH ¢ nenbid snjupojny
A 3% b4 “ds eurjjadwsals Z ‘ds elIy1sAX0 e ‘ds einaueluad ¥ ‘ds sndojoo11003yy
€T 99 / "ds einauouAliod € “ds e|jaluurWaULIY L € ‘dsellyeAxXo v 1Ap13] euUnNSLId
€T 90 % 13| |Inb uoag|e4 € *ds snwouoliyo01dA1D € ‘ds snwouosyooldA1ly ‘ds elyeAxo
vT -- - (sednd) *ds sndojoaiio0ayy € ‘ds snaeg € ‘ds einauoukion v *ds snwouoayd
ST 01 ) "ds esy09sdouaeyd 14 ‘ds eindiL e seulwouoyd G ‘ds e1zzaqoud
oT 90 9 ‘ds wnjipadAjod % eunuadiss sreuopiydo % ‘ds snsielhuelered 2 ‘Y2 Jrey M aepiaiignL
LT 90 0T SBPIOLYIGN L "WW] “pIun 4 ua|Inb uosdey ¥ (eednd) seunipejooyo 8 aunuadies sreuopiydo
12 40 9 ‘ds snsrelfue | g (eednd) "ds sndojoo1o0ayy ¥ sIjigeLleAn 6 "ds sadipusi0401q
/SIUNWIWOo sreN
22 - - eunuadiss sreuopiydo 8 (eednd) "ds einauouiiod S deullpe|ooyO 0T “ds eurjjedwsals
ve 90 9 JuIwouoIyd 6 ‘ds wnypadAlod £ ds winyipadAjod 01 elenbip oseq
12 40 9 ‘ds snsielAuerered 6 ‘ds einauoukio) 6 (eednd) 2T ‘ds snsielAuerered
*ds sndojoo1120ayy
o¢ 90 8 ‘ds sadipuajered 1T ‘ds snsselfuelered 6 us||inb uoagje4 €T ‘ds es09sdouseyd
8¢ NO 8 ‘ds ejjeliayaning ford ‘ds enoasdoloiN 0T eunuadiss sreuopiydo g1 aeploLIgnL
‘wup plun
oy 99 -- SIJIgeLIBA /SIUNWLWOID SIeN Iord ‘dsejleuayganing Gt ‘ds ejlauayaning 0z ‘ds snsiejAue |
89 40 9 ‘ds wninwis 8z ds wninwils 6z ‘ds enossdodiN - g uIwouoiyD
11T 90 / ‘ds eossdooin A7 SI|IgeLIeA /SIUNWWOD SIEN O ‘ds wninwis  9¢g ‘ds sadipusieled
ez NO 9 ‘ds sndojod11003yy v6 ‘ds sndojoouooayy  GET ‘ds sndojooo0ayy  6S ‘ds ea109sdooIn
[elol  plno anjeA uoxe] el uoxel zl uoxel Tl uoxe]
Buipas4  aoueIgjOL
€09d

Page 84 of 126

: T001605-09

Report Number



€/8

S ommomoomomomomoaNNANaNANANANANNAAAA A A A A A A A A A A AAAAA

© O < 00 ©

“ds e1Awsaqe|qy

‘ds e1fay

(sednd) sepiuobodoresad
‘ds g|naiquon

(sednd) dib smouldig sndoyooL)
"ds sadipusi01dAi)
aepIpLdAD
aepleenAyoug

(eednd) “ds ejjaliayaning
‘ds eIpAH

(S3npe) sn|81nasgo snssapol]
stiepnalado snjausy

‘ds snipejoouseydered
(sednd) -ds snsiejAueieled
'ds wnipisid

‘ds snsrelAueloayy

‘ds uoyosads

‘ds ejjauljjadwals

"ds snwiouoJiyoousls

"ds wnipady
aepiuoLIbeuso)

113Je]0 sniequieso.d

*ds ewo)soid

(sednd) “ds euljjedwais
sisnoe| elie|A1S
1uisselAue |

*ds sapoypAi0aL |

nenbid snjupojny
deulwiouoIyD

"ds ayoAsdoipAH

‘ds eaj0asdoioiN

“ds esAyd

(sednd) “ds wnyipadAjod
ele|naipuadde euine|s

‘ds snaeg

“ds snwouoiyd

S0€

L B B B B B B B B B B B |

“ds snsiejAue |

sLiIsnoe| ele|AlS

‘ds ejjauljjadwals

‘ds uoyouads
ele|noIpuadde euine|s
‘ds ewoisoud

"ds e1zzaqolud

(eednd) ‘ds wnipadAjod
‘ds einauejuad

(sednd) "ds snsielfuelered
(sednd) "ds enoasdoloin
suiepnalado snisusiN
(s¥npe)

SN|12N2sgo SNSSapoI]

ds e|ja1uuewsauaIy L
"ds snwouoJiyoousls
‘ds ewolsoid

‘ds snipejoouseydered
Seullpejooyuo

"ds ayoAsdoipAH

"PANUNUOD — '€ DOd

Page 85 of 126

: T001605-09

Report Number



ST T ™

0 w0 wLw

0O 00 © © ©

17
€T
€T
LT
LT
8T
€
4>
ve
LE

Ly
99
99
0.

€L

68
[44"
[eloL

90
d
=10}

90
90
d
90

90
3S

90
o)
90
90
90

90
90
NO
90
d
d
90
92
=10)

90
Hd
3s
90

NO
90
=10}

pInS
Buipasd

AN © ©

9
anfeA
aoueIs0 L

eUIDLIQWNT

(sednd) “ds ejjar1ayaning
‘ds einauejuad

‘ds snsuejAue |

aepIpidAD

‘ds wnjipadAjod
‘ds e1zzaqolud
“ds eurjjadwsals

Y0 drey m seplonignl
‘ds ewosl|aH

elefsLieA snjnouquinT
siiepnalado snjaus|N
eIe|NdIpUadde euInR|S
dib smouiaig sndojoou)
“ds e|je1uueWwaULIY L

‘ds sapoyrAu0oL |

*ds einauouAio)
eunuadiss sreuopiydo

"ds ejjarayang

sLsnoe| eLelA1S

‘ds eIlpAH

"ds snwiouo41yd01dA1D
119]1Inb uoad|e
SIJIgeL_A /SIUNWLWOI SIeN
‘ds snsuejAuejered

SepIoLIgN L "W "plun
"ds elyeAxo

‘ds esAyd

"ds ea109sdooin

"ds sndojoonooayy
‘ds e|j9[eAH

‘ds wnijnwis
uoxe]

AN AN -

N AN NN

MmMmMmoMmm

Jdo~o©vownws <

el
4

€l
6T
ve
14

9¢
0€
0€
€L

(eednd) sepiuobodoresad
“ds e1Awsage|qy

Y Jrey m seployiqn
"ds ej0onuaLIo |

ds e|je1uueWwaUBIYL
(sednd) "ds einauejuad
‘ds snsuelfuejered
sLie[nalado snisusiN

euribn eisabng

(sednd)

*ds snwouol1ys01dA1D
‘ds sapoyiAioon |
ele|ndIpuadde euine|s
‘ds einaurluad

dib snjouiaiq sndojooli)
"ds g|na1qu0)

‘ds ewosijaH

(sednd) ‘ds ejjauayening
‘ds wnjipadAjod
elefsLieA snjnalquin

‘ds ejjaliayaning
eunuadiss sreuopiydo
SIJIgeLIRA /SIUNWIWOD STeN
"ds snwouoiyo01dA1D

"ds ea109sdoloiN

113]]Inb uoag|e4

‘ds elpAH

‘ds e||9[eAH
“ds esAyd

‘ds elIy1sAXO

“ds wninwis
9eploLIgnL "wwj "plun
"ds sndojoo1120ayy
uoxe|

D B B |

MMM ANAN o

JoobwtsttTmmm

0¢
[44
€¢

6¢
ey
65
¢l

(synpe) "ds euaelpAH
"ds ewosIjaH

“ds snjnesko

ug)inb uoag|jed

"ds ejjatiayaning
‘ds eanauoukio)
elAwod|ed jeizzeg
‘ds snaeg

‘ds wn|ipady
‘ds e1Awsaqe|qy

‘ds sndojooL1)
snueydeip Jaiseholaeyd
Yo drey m seplonign L
‘ds sapoupAi0oLi L
elejnaipuadde eulne|S

sirenasado sniausn
aepIpudAD

*ds snwouo1yd01dA1D
‘ds e1zzaqo.d

‘ds eIpAH

dib snduiaig sndojoou)
eunuadiss sreuopiydo
9epIoLIgN L "W "plun
‘ds wninwis

‘ds sndojod11003yy

s1Isnoe| elelA1S
‘ds esAyd

ds ely1eAxo
SijiqelieA
/siunwiwo sieN
‘ds snsielAueresed
‘ds ea0asdotoin
‘ds e|jofeAH

uoxe ]

Ll B ]

AN AN AN o

— O
Ao O NN

17
[4)
qT
6T

[44
c€
0Tt
TL

‘ds einaueluad
aunuadias sreuopiydo
sLie|naJado snisusiy
(synpe)

SN|J24N9Sgo SNSSapolT]
‘ds elpAH

‘ds ewosI|aH

"ds sndojoou)
(eednd) dib

snjouIdiq sndojoalid
dib

snjouIdIg sndojoal)
(sednd)

‘ds eInauouAio)

‘ds snaeg

(synpe) snsoin| sngeby
‘ds snselAue |
sLIsnoe| elLel|A1S
sljiqeLren

/SIUNWWOD SieN
'uRLIqWNT
aepIpudAD

“ds eurjjadwsals

‘ds sapoyAi091

“ds eja1uuRWLULIY L
‘ds snsielAuerered

“ds elIy1eAxQ

"ds snwiouo41yd01dA1D
ds e|jauayaning
aeplousignL

‘wwyj “pun

'ds e|j91eAH

*ds eanauoukio)

"ds ea0asdotoin
i9]Inb uoao|e

"ds esAyd

‘ds sndojoo11003yy
‘ds wnijnwis
uoxe]

¥ 09d

Page 86 of 126

: T001605-09

Report Number



068

ANANANANANNNNAAAAAAAAAAAAA A AAAAAAA

NN ANANAN

™

=10]

90

(synpe) snsoin| sngeby

‘ds wnjipady

elAwod|ed feizzeg

(sednd) sepiluobodoresad
(sednd) dib smouoig sndojoan)
"ds sadipusj0401q
aeplaenAyoug

“ds eiss11I84

‘ds snjnesfo

(synpe) "ds euselpAH

'ds ejndoipAH

“ds einuyds|

ds einjlegin

1181s18WyI0y snjLpouw]
si|eloyl] sleuesed

‘ds sadipusiered

‘ds wnipisid

1Ap18] eunstid

sifeatoq snydwoboid

*ds ewolsoid

‘ds e1Awsaqe|qy

‘ds sneeg

snueydelp Jaisebolseyd
(sednd) "ds einauouiiod
(eednd) "ds snwouosiyd01dA1D
eunibn eissbng

(Synpe) sn|ainasgo snssapol]
(sednd) "ds es10asdotolp

(sednd) "ds snsielAuereled
(sednd) "ds einauejuad

*ds esy09sdouaeyd

(eednd) "ds sndojoaio0ayy
“ds ejoonualIo ]

‘ds e|na1q10D

*ds sndojoou)

¥6¢
T “ds snsie1hue |
1 sLsnoe) elelAls
T (eednd) "ds sndojoono0ayy
T "ds e1zzaqoid
T 1Ap18] eunsud
I "ds es99sdouseyd
T (sednd) ‘ds snsrelfuelered
T sijeoy| sreueled 62
T (eednd) "ds enoasdoionn T "ds e|jaluuewauaIy L
I eUIDLIqWNT T ‘ds snsiejAue |
T (sunpe) T “ds eul|jadwels
SN||24N3SCO0 SNSSapOoIT]
1 1Ig1s1awWoy snjupouwi 1 ‘ds ewolsoid
1 *ds einuyos| T ‘ds wnipisid
T ds e|ndoipAH T *ds eajoasdouseyd
T ‘ds eissLiIo4 T ‘ds sadipusiered
T aepleenAyoug T (sednd) ¥0g
‘ds snsielAuerered
T "ds sadipuajoloiq T (eednd) ‘ds enossdosolN T (eednd)
‘ds sndojod11003yy
"PaNUIUOD — ¥ D9d
T (sednd) “ds vinauouhiod T ‘dsenpegil T siealoq snydwoboid

Page 87 of 126

: T001605-09

Report Number



¥ 90 8 aepipudAD T ‘dsesAuyd T ‘ds sadipusiondAiy T aepleenAyoug
¥ d S (synpe) T ‘dsendesdouseyd T ‘dssnwouodiyy T aepipudAD
SN|12Jn3sg0 SNSSapoI]
¥ HS 8 1D{48]9 SnJeqWRI0Id T (sednd) "ds snsiejhueleled T lulwouoalyy T dnoub snjouidig sndoioan)
[ %) 9 aeuIwWoUOIIYD T "ds ea109sdotoin T (eednd) sepiuobodoressy T *ds einauouAio)
S 01 9 suiepnalado snjaus|N T suenosado snsusiN T (eednd) e1edAyorig JepIX1I0D
g 90 -- SIjIgeLIRA /SIUNWIWOD SIEN 1 LigIsiswyioy snjupouwt|] T elAwodfed fe1izzeg g ‘ds sapoupAioan L
S -- - (eednd) "ds snsielAuelered 1 ua||inb uoagjed ¢ ‘dssndAue] ¢ BIYJR|9 SnJequiedold
S oS / “ds eujoasdouseyd T ‘ds sadipusiolol g 2 ds wninuis ¢ ‘ds esAyd
S d 0T ‘ds sndAue T (sednd) “ds sadipusioidAin Z *ds snsselfueloayy Z ‘ds eanaurjuad
9 90 - 11960ApIEM SIRUOWBRH T (eednd) "ds sndojooliy ¢ IDJR]D snuequed0ld ¢ aunuad.ias sreuopiydo
8 90 / “ds ewjadope|d T ‘dssndojooy ¢ ‘dselzzaqold ¢ (synpe)
SN|12n2sgo SNSSapoI]
0T 40 9 "ds snselAueloayy T ‘ds einauoukion g (synpe) ¢ 1]o6oApeM SleuowaeH
SN|12n2sgo SNSSapoI]
1T 99 - ele|nalpuadde eulne|S T (sednd) sepluobodoressy ¢ ‘dswnmdonua)y ¢ "ds sndAue |
T 99 8 "ds sadipuajoloiq T sluuadie| siused g ‘ds elAwisaqe|qy € "ds enoasdouseyd
€T 99 / "ds sndojoou) T nenbid snjupony ¢ ‘ds wnjipadAjod ¢ ‘ds elIy1eAxQ
€T 90 ¥ 113]]Inb uoag|e4 T ‘ds elAwssage|qy - € (eednd) ‘ds snsiejhuelesed € “ds e1ss11184
€T 90 9 ‘ds wnjipadAjod € aeulpodAue] ¢ ua||inb uoddje4 ¢ eunibn eisabng
GT 40 9 ‘ds wninwis € aepipudAy ¢ ‘ds sadipusjolol g € (sednd) *ds sndojoou)
oT d ¥ eunibn eisabng ¥ ‘ds snsrejAueloayy € ‘dssndojooy ¥ ‘ds snsrejAueloayy
9T 90 / “ds ea0asdosoiN % 1]oBoApeM SlRUOWRRH 1 suenoledo snjpusiN ¥ ‘ds wnjipadAjod
/T 90 / dnoub snjouidig sndoiodn) q eubneissbng g JepIoLyIgNL "wwj] plun 9 "ds ea109sdotoin
61 S 8 ‘ds esAyd g deulwouodlyd  § SIJIgeLIeA /SIUNWWOD SIBN 8 ‘ds sadipusioloiq
9 92 0T 8ePIOLIYIGN L "W "plun 9 seplouyignL "wwy pun - L 'ds sndojoouoosyy 8 ds ewjadope|d
87 3% 0T “ds snwiouoJ1yd 9 ‘ds wnjipadAjod 8 euBneissbng 6 ‘ds snsiejAue |
8¢ 90 9 ‘ds snrewiwes / aepluolbeuso) 8 dnoub snjouioig sndojoolly 6 113]]Inb uoag|e4
82 NO 9 *ds sndojod11003yy 8 dnoib snouidiq sndoyodll) 6 ‘ds enoasdololN 6 ‘ds sndojoou)
/€ 90 - erelbip o1 0T ele|ndIpuadde euine|lS QT susnoej eLRlAIS 6 aepiuoLibeuso)
8¢e d -- aepiuoLIbeuso) 8T ‘ds snsuejhue)] 9 ‘dsesfud €1 ‘ds wnijnwis
8c 99 - sLIsnoe| eLelAlS 6T eunuad.as steuopiydo  zz sepluoubeusod I e1enbip olag
Sy - - eunuadias sreuopiydo ford eleubip ole@ ¥z eunuadias sreuopiydo g7 aepIoLIgN] "wWw| "plun
g 40 9 ‘ds snsiejAue | 12 sLasnoe| eLR|A1IS 62 ‘ds snsiejlue)] T2 ‘ds sndojoo11003yy
g9 Hd e ‘ds elIy1sAXO Ie ‘dsellyeAXQ T ‘dsellyeAXo /2 ‘ds snrewiwes)
€l 90 8 ‘ds e|jereAH /€ ‘dsejoleAH  Gg ‘ds snsiejhueleled /g ‘ds snwouoaiyd
T 40 9 ‘ds snsielAuereled TS ‘ds snsielAueresed  Ge ‘dsejoleAH 85 ‘ds snsielAuerered
[el0l  plno anfeA uoxe] el uoxel gl uoxel Tl uoxe]
Buipesq  aourIglOL
G 09d

Page 88 of 126

: T001605-09

Report Number



0.8

<SS omomomomaNdNANANANNAAA A A A A A A A A A A A A A A A A A A A A A A

N W1 O

M~ O OO0 <0 O~ |

nenbid snjupojny
elAwod|ed feizzeg
(eednd) e1e2AyorIg
siuuadue| siused
ulwouoiyD

9epIX1I0D

(sednd) "ds sadipualoidAiD
‘ds sadipuaioidAiD
aepleenAyoug
IPO0MIBPUN BIY18100NT
"ds ewosIjaH

‘ds ejndoipAH

“ds einuyds|
11a1S1aWI0y snjLpouwi]
“ds snipejooueN
xo]dwod snipejaoylo
"ds snipejoo.id

“ds snipejo0.1108sd

‘ds sndAu®l04198sd

‘ds selwoleeyds
(sednd) seuipodAue |
(sednd) 1uisrelfue |

“ds eja1uuRWLULIY L
"ds snu.ajsidol |

‘Yo drey m seplonignL
"ds wnndonuad
(sednd) sepiuobodoressd
*ds einauouAio)

‘ds vanaurjuad

‘ds wnipisid

"ds sepoy1Ai0o1iL

“ds e1Awsaqe|qy

‘ds e1ss11Ia4

"ds e1zzaqoid
aeuipodAue |

(sednd) *ds sndojoou)

16¢
T ‘W2 Jrey M seploiiqn L
T "ds snuua)sidos |
1 ‘ds selwoleeyds
I ‘ds sndAueo4109sd
I ‘ds enoasdouseyd §8z
T xa|dwod snipejooyuo T “ds eja1uurWLULIY L
882 1 ‘ds snipejooueN T sLisnoe| eLe|Als
1 (eednd) luisie1huel T ‘dseinuyos] T ele|ndIpuadde euine|S
T (eednd) seulpodAuel T ‘dsendolpAH T "ds e1zzaqoid
1 ‘ds snipejoonoesd T ‘dsewosipH T “ds wnipisid
T ‘ds snipejoo.d I ‘ds snJewiwres T (sednd) "ds snsiejAueieled
T ‘dswnipisild T IpOOMIBpUN BIYIRI0ONT T “ds e|[ajeAH

Page 89 of 126

: T001605-09

Report Number



TT OO OMOMmOMmOM

M~~~ LWLWw

4
14’
v1
qT
8T
114
€¢
8¢

€e
144
09
09
08
€8
L8
I43)
S0T
[elol

90
90
90
40
d

90
90

90
40
90
90
Hd
40
WO

90
90
S
WO
90
90
40
90
90

pIIN9S
Buipasd

O < 0 © o 0 WOWWOMN~ | © o w©

~

00 O < < © O M~ M~

anjeA
30URIBIOL

seulwouoIyD
aepipLdAD

‘ds snrewwes)

(sednd) seunpejooyuo
‘ds ewjadope|oried

‘ds snsiejAue |
x3]dwod snipejpoyuo
“ds snipe|20.198sd

deUllpejooyUO

uisIelfue |

"ds sadipuajoloig
eIIUI0}IRI 3YdAsdoIpAH
(sunpe)

SN||24N2SgO0 SNSSapPOI]
dnoub e1oses sndojodn)

“ds eu108sdooiy

*ds eanauoukio)

‘ds aydAsdoipAH
sLsnoe| eLelA1S
depIoLIgn L "W "plun
“ds elIy1eAXQ

‘ds wninwis

‘ds e|jauayaning
eunuadias sreuopiydo

dnoub snjouidig sndoioan)
"ds sndojoou)

"ds esAyd

‘ds sndojoo11003yy

1a|Inb uoad|e

‘ds sapoyA10011 ]

‘ds snsiejAuejered

‘ds e|j9[eAH

SIjIgeLIeA /SIUNWIWOD SIEN
uoxe]

€8¢

T Yo Jrey m sepioyiqn

20E T ‘ds snipejooylIouAs

1 aeploLyIgny "wwj piun T ‘ds selwoJsseyds

T ‘ds snsrelAueloayy T aepIzAwoIdS  €0E
T ‘ds ewjadopejoeled T Jeullpe|ooylQ T dnoJb el wiuuewsauaiyl
T (synpe) T BLIOJSOJOIW B|[8PQOaI00N T “ds e|ja1uuewauLIy L
snueaixaw snjiydodage

T ‘ds snrewwes T ‘ds saAydouwn1 T “ds snipejooylIouAs
T ‘ds sadipusiosniq T ua|inb uoadde4 T ‘ds eyisAxo
T (synpe) ds eihpoiquwiy T wouollyy T ‘ds ewosI|aH
1 (eednd) 'ds sndojooiy T aepneeg I "ds eiss1LIIa4
b4 ‘ds snsiejAueiope|) T ‘ds wnppady T ‘ds eInauouAio)
e dsenyeAxo ¢ (synpe) ¢ ‘ds ew|adope|oeled

sljeJale| snusaisidos |
€ (sednd) seunpejooyuo ¢ ‘ds wnppadAlod ¢ (synpe)
SN|184N2Sg0 SNSSapPOIT]
€ seulwouodlyy ¢ ialsiawoy snjupouwt|] g ‘ds sniewweo
% xa|dwod snipejooylo ¢ aepluonibeuso) ¢ ‘ds sadipusi0401g
% JeulIpRlOOYLO € ‘dssnsielfue] € ‘ds ayaAsdoipAH
/ ‘dsesAud ¢ sepipudAy ¥ "ds snipej20.4199sd
/ eoIuUIOJIRD BYdAsdoIpAH ¥ ‘ds sadipuslololid 9 "ds esAyd
/ ‘dsejeeAH g ‘ds sspoypfioo] 8 dnouB e1oseyin sndojodl)
8 ‘dsejleuaganing g uisielue]  0f aunuadias steuopiydo
6 ‘ds enoasdoJdIN - § (synpe) 11 ‘ds wninwis

SN|18JnJsgo SNSSapoI]
0T ‘ds wninuis - SIjIgeleA /SIUNWWod SleN  GT ‘ds e|jariayang
0T ‘ds sndojoouy 1T ‘ds einauoukio) ST "ds sndojoou)
1T ds ayohsdoipAH ¥ seploLyIgn "wwj plun - 91T ‘ds e|[8[eAH
8T ‘ds snsiejAueresed  $T suisnoe ele|A1IS T2 ‘ds sndojoo11003yy
8T eunuadiss sreuopiydo T ‘dsenyieAxo  zg ‘ds sns.uejAueiered
9z uainb uoadje4 91 ‘dssndojooy 8z SIJICeLIBA /SIUNWIWOI SIBN
Ge ‘ds sspoyrfuoonll /¥ ‘dsesAyd €¢ dnoub snjouldig sndojoal)
6E ‘ds sndojoouooayy /¥ ‘ds snsielhuereled  £F ‘ds sapoupAi091 L
0. SI[IQRLIBA /SIUNWWOI SIBN 69 ‘dsejoeAH €5 13]Inb uoagye4
el uoxel gl uoxel Tl uoxe]
909d

Page 90 of 126

: T001605-09

Report Number



888

1 90 9 'ds wnipady
1 92 4 sepnaeg
T 20 9 luiwouoaiyg
T -- - (eednd) "ds sndojoou)
T 90 g (s)npe) “ds eApoIquIAD
T oS 9 “ds eiss11I94
T 2S 9 "ds ewosIjaH
T d - (synpe)

snueaIxaw snjiydosoe]
T 990 8 "ds saAydouwi
T d 8 BLUO]SOIIW B||9pg0aI00IN
T 40 9 ‘ds snsrelAueloayy
1 d 9 aepizAwonds
T d 9 ‘ds selwolseyds
T 90 9 “ds eja1uuRWLULIY L
T d 9 dnoub el wiuuewsauaiyl
T 90 g ‘W2 Jrey m seploiiqn L
Z 990 / ‘ds snsrelAuelope|d
Z d - aepiuoLibeuso)
4 20 - LisIsIswyjoy snjLpouwiT
Z 90 9 'ds wnjipadAjod
Z %) Z ‘ds snipejooylIouAs
z 90 g (synpe)

sijesare] snulaisido. |

Page 91 of 126

Report Number: T001605-09



2z d 8 sljeA eJefis 0TE T IR sniequiedold T ‘ds snwiouoJiyoeled
€ -- -- (sednd) "ds snsieihuriope|d T ‘dssnsimihue)] T (eednd) "ds snsrejhuelesed T ‘ds eaeuWAT]
€ 99 0T aepleenAyoug T aepizAwos T (eednd) "ds ejjoriapanered T "ds saAydouwi
¥ 990 / *ds einauouAio) T ‘ds snipejoold T ‘ds snipejooueN T ‘ds ejndoipAH
% d q (synpe) T ‘ds enoasdouseyd T ‘ds sisdospiy T ‘ds sadipus101dA|9
SN|121n2sgo SNSsapol]
[ - -- (sednd) aepiuobodoresad T (sednd) ‘ds snsiejhuelesed T (ente)) T (sednd) "ds sadipuaioidAid
SN|18NJsgo SNSSAPOIT]
g o) / ‘ds earUWAT] T dsenyeAxo T (synpe) ¢ 1I91SI9WYI0Y SnjLpouwIT]
SN|18nJsgo SNSSapoI]
S Hd € ‘ds eayraAxo 1 ‘ds snipejooueN T aepleenAyoug g aepisenAyoug
[ 99 -- ele|ndIpuadde euine|S T ‘dseseuwA7 T (eente]) seprosnfia ¢ aepipudAD
[ %) b4 “ds eurjjedwsals T ‘dssninesfo T aepluonbeuso) ¢ “ds snsselAuelope|d
S 40 9 ‘ds snsiejAue | T ‘ds einauoukion T snueydelp Jojseboleeyd 2 (sednd) sepluobodoresad
g 90 g “JYd drey M aepioiyign 1 sepluoubeusoy T elAwodfed feizzeg g ‘ds e1Awsage|qy
9 90 9 ds sadipuao1dAiD 1 (eednd) sepluobodoressy ¢ ‘Yo Jrey moaepioyigny € “JYd Jrey M aepionign L
/ - -- (eednd) ‘ds snsiejAueleled T ‘ds uobodojessdy ¢ sljjenejebls ¢ ‘ds esAyd
8 99 / siuuadiye| siused Z aeploLyign ‘wwj piun 2 (sednd) "ds snipejoourd ¢ ‘ds snsewiwes
8 99 9 “ds snrewiwes Z ‘ds wnppadAlod ¢ suenosado snjsusiN € (sednd)
‘ds snsselAuelope|d
8 90 9 ‘ds wnjipadAjod Z (sednd) "ds sndojooliy ¢ (oednd) sepluobodoressy v ‘ds snsrejAue |
6 99 8 ‘ds sadipusi0401g Z JojoJap gljasLo) € ‘dseseuwAl ¥ sLsnoe| eLe|A1S
0T %) 8 aepipudAD I elejnolpuadde euinels € ‘ds einauoukioDd v siiepnalado sniaus|N
A d 0T 9epIXl0D € (sunpe) ¥ ‘dsenyieAxo ¥ ds sndojooud
SN|24N2SgOo SNSSapOI]
e 0S 9 sliejnalado sn1susiN ¥ ‘ds sadipusloll g ‘ds snjewwes g ‘ds euljjedwals
v d 8 10]029p ©||3sS110D S aepIxXLoy |/ ‘dsesfud g (sednd) "ds snsielhueieled
[oY4 o) 8 ‘ds esAyd / suepnalado snsusiN /2 epIXLOD  § ‘ds sadipuajoloig
or 99 / "ds sndojoou) 8 aepipudAy T Jojodap BJjaso) 9 "ds wn|ipadAjod
IR %) -- sLIsnoe| eLe|A1S 2 ‘ds sndojoou)y €1 siisnoej elRlQIS 9 ‘ds sadipuajoidAiD
8y 90 - SI]IgeLIeA /SIUNWIWOD SIEN 9T ‘dsesAyd /T eunuadias steuopiydo 8 siuuaduye| siuse)
€5 92 0T 8EPIOLYIGN L "W "plun 144 stasnoe eLelAis  Zg 'ds sndojooud  GT SepPIOLYIGN L "WwW| “pIun
vl 90 8 ‘ds e|[8[eAH T4 ‘dseeleAH vz elenbip ols@ T2 ds e|i8|eAH
v6 90 - e1enbip olag 8y SI|IQeLIRA /SIUNWIWOD SIEN 82 ‘dsejoleAH  z¢ “ds snsielueiered
€GT - - eunuadias sreuopiydo 59 ‘ds snsiejAuerered  9¢ 9epIoLyIgN ] "Wwi ‘pIun - 69 aunuadias sreuopiydo
GoT 40 9 ‘ds snsielAuereled 19 eunuadiss sreuopiydo 89 ‘ds snsuejAuerered 0/ erelbip 018
[e101  plnNo anjeA uoxe] el uoxel gl uoxel Tl uoxe]
Buipasq  soueIs|OL
1L 09d

Page 92 of 126

: T001605-09

Report Number



8.8

Do I B e B B O B I IO |

N AN AN AN N AN AN NN AAAAAAAA

0 O

elAwod|ed jeizzeg

‘ds uobodoiesad
snueydeip Jaiseholaeyd
(sednd) "ds sadipuajoidAid
(senue]) aepiosnAq

‘ds sadipuainidA|1o

‘ds snjnesAo

"ds ejndoipAH

"ds saAydouwi

(senue))
SN|12n2sgo SNSSapoI]
“ds sisdoapin

‘ds snwouoJiyoeled
(sednd) "ds ejja11aanyered
113Je]9 snJequieso.d

‘ds ewolsoid

(eednd) "ds euljjadwsals
BAJRD BXI1I000YI1I |
(senue)]) ds snusisidos |
“ds e1Awsaqe|qy

‘ds snsielAuelope|d
aepiuoLibeusn)

(sednd) *ds sndojoalid
1Ig1s1awyioy snjupouwi
‘ds snipejooueN

"ds ea0asdouseyd
(eednd) "ds snipejoo.d
“ds snipejoo.d
aepIzAwoI2S

€6¢
Gl2 T (eednd) "ds eurjjadwsais
T (eente]) ‘dssnularsidosl T ele|naipuadde eulne|S
1 BAJRD BXIIOO0YOL] T ‘ds ewolsoid
T ele|nolpuadde euinels T “ds snipejoo.id
T aepizAwols T "ds ea109sdouseyd

"PANUNUOD - *2 D9d

Page 93 of 126

: T001605-09

Report Number



I 01 )] "ds eaj0asdouseyd
T 40 8 ds wnipisid
1 d 9 aepizAwons
Z 99 ] ‘ds sndojoou)
Z oS 9 "ds ewosl|aH
Z -- - 1undojadoioey
4 d 9 9epIasnNiA
4 d L seulpodAue | €0€
€ 90 9 aeulwouolIy)d 1 “ds enoassdouseyd
I 3% -- euLIqWNT T “ds elIy1eAXQ
€ 90 - ereBaLieA snjnaLiquin 1 xa]dwo?
SNIpejooyUO
€ WO 14 ‘ds endi L 90¢ T 8eullpe|doo0yLo
[ %) 9 ‘ds wn|ipady T ‘ds eindiL T ‘ds eaeuWAT]
g 90 8 aepipldAD T SBPIOSNIN - 962 1 ds saAydouwiy
o d 0T ‘ds sndAue]04198sd T "ds eluowi] T aepizAwos I "ds sndojoou)
S 90 0T aeplouygn 1 sijeussuy e|IspgoleH - T ‘dswnipisld T ds sndAuejoly
‘wuwj "pun
/ NO 9 *ds sndojod11008yy T dsejeueyaning T ‘ds sadipusrered ¢ ‘ds snsrejfue |
8 40 9 ‘ds snssejAueleled T ‘ds sadipusyosniq T (eednd) ¢ aeuipodAue |
deulipejooyuo
6 -- -- (eednd) seurtwouoaiyd 1 epipudAy T 9epIOSNIA| Z ‘ds sndAuejoaoasd
6 d 8 ‘ds ewoisoud T ‘dssndojoony T erebalieA snjnoLquinT Z iundojadouoey
01 90 8 “ds sadipusjoloig Z ‘dsewoisold ¢ sepouygny ¢ ‘ds ewiosijaH
‘wuwj "pun
0T 3%) 8 "ds seAydouwi Z elebalieA snjnoliquin g ‘dseindil. ¢ ‘ds snwiouoliyd
0T Hd I ‘ds elIy1sAXO Z ‘ds saAydouwi I eUIDLIQWNT e aeulwouoIyD
€T [3%e) -- e1ebip o1 € aepouygny ¢ ‘ds snwouodiydy ¥ ‘ds sadipusiered
‘Wi “pun
2 01 9 siiepnalado snlsusiN e ‘ds sndAuelonoesd  / ‘ds sndojoodoayy ¥ aepipudAD
8T 90 ) ‘ds sadipusiesed 6 dsenyeAxo 2 ‘dsewoisold G ‘ds esAyd
0z 0S ] ‘ds eeeUWAT 6 ‘ds eaeUWAT] ] "ds saAydouwi o "ds win|ipady
9z 40 9 ‘ds snsiejAue | e ‘ds sadipualered 6 (eednd) seuiwouoalyy 8 ‘ds snsielAuerered
G/ 3% 0T “ds snwiouo1y) A ‘ds snsigllue)] QT ‘ds eaeuWwAT] 6 ‘ds sadipuajoloiq
0TI oIS 8 ‘ds esAyd 89 ‘ds snwouodiyy €T erenfipoled ¢TI sueInoiado snsusin
T.T 90 8 'ds e|je9jeAH v/ ‘dsesAud  1¢ ‘dsesAud 65 *ds ea09sdoloiN
epe 990 )] “ds eaoasdotoiN 68 ‘ds enoasdololN 66T ‘ds enoasdololN  T.T ds e|joreAH
|10l pjIno anjeA uoxe] 1 uoxe] 71 uoxe] Tl uoxe]
Buipss4  eouelsjOL
8 09d

Page 94 of 126

: T001605-09

Report Number



506
T d / "ds sndAuelo|y
T INO 8 "ds e|[aueyenng
T vd - SI[eliasL e|[8pgolaH
T HS 9 ds eiuowi
T 92 g 3BUIIPRIOOYHO
T - - (sednd)

geulipejooyuo
T 99 9 xa]dwod snipejdooylo

‘PBNUNUOD — '8 DOd

Page 95 of 126

Report Number: T001605-09



188
1 d -- aepluolibeuson)
T 3%} l "ds sndojoou)
T WO 8 “ds e|[aueyeng
T -- - (sednd) seuipodAue |
14 d 9 aepizAwolds
Z 40 9 ‘ds snsie1hue |
€ -- -- (sednd) “ds ejja1ulpunig
e 40 9 ‘ds snsielAuereled
% 90 8 ds sadipuioiq 00€
g 99 9 aeulwouolIyd T (eednd) seulpodAue |
9 90 9 ‘ds wnjipady T ele|noIpuadde euinR|S
9 20 - Lgisiswoy snjLpouwin T aepizAwos /62
9 -- -- (eednd) "ds enoasdoioin T ‘dssndojoouy T aep1zAwolos
. %) 8 aepipudAD Z ‘ds snsielAuerered T ‘ds snsielAuerered 062
L 20 - erenbip ols@ 14 suenosado smausiN- ¢ WO drey meeproyignl T ‘W2 Jrey m seploligqn L
1T -- - (sednd) seulwouoayd 2z ‘ds sadipusjololg 2 ele[noipuadde euinelS T ‘ds ejjellayaning
1T d / aeuipodAue | € erenbipoleg ¢ aepleenAyoug T aepluoLIbeuso)
€1 90 0T aeplaenAyoug e (sednd) seulwouoayy ¢ "ds sadipuajoloiq Z ‘ds snsieihue ]
T d 9 ds sap1021INd G sepIpudAy ¢ aepipudAy ¥ elenbip ols@
oT 99 - ele|nalpuadde euine|S g seulwouodly) g ‘dsseplooiiny 9 (eednd)
"ds ea109sdooin
22 0S 9 sLiejnalado snisusiN 9 ‘ds seplooliny ¢ (eednd) 9 siiepnalado sniaus|N
‘ds e|je1uIpunig
A4 3%) 8 *ds snipej20.193sd 9 ‘ds wnjipady 8 (sednd) seutwouoalyy 9 119)SI8Wy0y
snjLpouw
14 90 S WY Jrey m aeproyign L 8 'ds snwouoiyd 2T 9 ds sap1od1 N9
4 d % eulibn eisabng 1T seuipodAue]  ¢T suenosado snisusiN  £T ele|nalpuadde euine|s
15 990 0T "ds snwouosiyd T aepleenAyoug €2 nenbid snjupojny  ¥T ‘ds snwouoiiyd
ooy 99 - nenbid snjupojny 22  CWyodiey moaepiolignl Gz ‘ds sndAuelonoasd 9T eunibn eisabng
/S d 0T ‘ds sndAuej04199sd 22 ‘ds snipejoonoasd /g eubn eisabng  zg ‘ds sndAue]04198sd
66 99 ] “ds eaj09sdooIN 0s nenbid snjupoiny 82 ‘ds eaoasdololN g€ "ds ea10asdotoiN
161 - -- snueydelp Jaiseboisey) 6¢ ‘ds enjoasdoldIN - 62 ‘ds snwouoliyd /9 aeploLyigny
‘wup "piun
86T 20 0T deplouyign L ‘ww "piun 61T sepuiignt  ¥IT snueydelp €8 snoueydelp
‘wwj piun Jaiseboleey) Jaiseboleeyd
[e101 plIno anfeA uoxe| el uoxel gl uoxel T1 uoxe]
Buipeaq  9duelIsjOL
6 09d

Page 96 of 126

: T001605-09

Report Number



¥ 90 - s1snoe| eLe|A1S T IpooMmlspun T ‘ds ssAydouwnim T "ds ewosIjaH
eJy12400n3
[ 99 - erenbip olag T dsxeiny T ‘ds sadipusjosiq T "ds sadipusi0401Q
S 90 8 ‘ds e||9jeAH T ‘dseinauoukiony T (eednd) ds sndojooy T *ds einauoukiod
S 2S 9 sLeInalado snisusiN T epIXLIOD) T aepluoubeuso) T (aednd) e182AyorIg
9 90 8 "ds sadipus10401Q T snueydelp ¢ eWIOISODIW  Z ele|naipuadde euine|S
JaiseboiseyD ©]19pqoaJ00N
/ -- - (sednd) seulwouoayd T (eednd) esedAyorag ¢ eupLIqWNT ¢ ‘ds e|npaqi
/ 28 / "ds earUWAT] 2z eunuadias sreuopiydo ¢ (ynpe) ¢ 'ds e|joreAH
SN|124n2sqo SNSSapol]
6 99 9 isrejAue | Z (ynpe) snuedixew ¢ siisnoe| eLRlA1IS ¢ (eednd) "ds sndojoo1i)
snjiydoooe
0T d g (synpe) € aeullpejooylo v (eednd) 2 (sednd) seutwouoaiyd
SN|12nN3sgo SNSSaPOI] “ds snsieifuerered
0T -- - (sednd) ‘ds snsrejfuelered € (ynpe) v suenosado snlsusiN € (sednd) “ds wnjipady
SN|124nJsqo Snssapol|
€T 90 9 JujwouoIyD € ‘dsejioreAH G elenolpusdde eUIABIS G "Iy IRy M 3eploiignL
VT 90 - ele|noIpuadde euine|S % ‘ds sadipusjololg g (eednd) seutlwouoalyy g "ds earUWAT]
9T 92 g Yo J1ey M eproyign | g sepouygnL 9 ‘dswnppedy g (npe)
‘wwy pun SN|21N2SgOo SNSSapPOIT]
8T 90 -- ejebalLieA snjnoLiquin g sijigeen sepipudAy g e1enbip olsg
/Slunwwo? sieN
ford 90 9 ‘ds wnjipady / eejnolpuadde euine)ls QT eleBaueA sninouqwnT 9 (sednd)
‘ds snsuejAuejered
ford 90 - SIJIgeLIBA /SIUNWIWOD SIEN 8 ‘dssnwiouodiyd  TT o Jdiey maepioyigny arefaLieA snjnolquin
A 99 9 aeuIWOUOIIYD 8 ‘ds wnjipady 1T ‘dsesfuyd 6 "ds ea0asdotoin
% 90 01 ‘ds snwiouoliyd 6 luisielAue] 1T seulwouolyd 6 ‘ds wnipady
o¢e oS 8 “ds esAyd 0T ‘ds enjoasdoldliN 2T ‘ds snwouoslyd  TT aepipudAD
6E 9D / *ds ea09sdoloIN A ‘dsesAud 91 ‘dsewosijsH €T ‘ds esAyd
o]e 40 9 ‘ds snssejhue | eT lulwouodlyd 8t sijiqellen €1 aeulwouoIyD
/Slunwwo sreN
99 oS 9 ‘ds ewosi|aH yT ‘ds snsielhuel 0z ‘ds eapoasdosoiN - ¢TI “ds snwouoJiy)d
18 990 / "ds sndojoou) Gz ‘ds sndojooi)  €g ‘ds snsiejhue] 6T ‘ds snsie1hue |
16 %) 8 aepipudAD 12 ‘ds snsiejAuereled /2 aepolyignl T2 "ds sndojoou)
‘wuwp "pun
10T 90 01 JepIoLyIgNL “WWw| "pIun 61 ‘dsewosildH  SG¢ ‘ds sndojooiy 95 ‘ds snsJejAueieled
6ET 40 9 ‘ds snsielAuereled e/ aepipudAy 95 ‘ds snsiejfuereled G/ aeploLygnL
‘wul| "piun
[e1o] TG) anjeA uoxe | el uoxel gl uoxel Tl uoxe]
Buipas4  adueIalOL
0T 29d

Page 97 of 126

: T001605-09

Report Number



988

D T B B B T e B I I B I |

N N N AN A

N

M MmN

O M 0 0 O

snueydeip Jaisefolseyd
aepluolibeuson)
9epIX1I0D

‘ds xa|n)

1IPO0AMJBPUN BIY18100NT
aeplneqi

"ds saAydouwi
uobeJ19) ]|9POaI00N
ds enyleAxo

"ds sadipusieled

‘ds sndAue)04199sd
(sunpe)

sifeulwJay sa1Apoddijijues
sIjen eJebis
aeuipodAue

(senuey) "ds snuaisidos |
(sednd) e192AyorIg

"ds einauoukiod

(Mnpe)

snuealxaw snjiydodsoe
ds gnjjegin
'UIDLIqWNT

BUWO0ISOIDIW B|[9PCO3I00IA|

eunuadiss sreuopiydo
(sednd) "ds wnjipady
(sednd) "ds sndojoo1i)

deulpejooylo

G6¢

1 sLisnoe| elelAls
T (Synpe) sifeulwial 662

salApoddijijues
T dsellyieAxQ T (eenue))

"ds snuiaisidol |

T suenosado smeusiN T aeuipodAue
T ‘ds eeeUWAT T ‘ds sndAuelondesd 26z
T erebaleA sninoquin - T ‘ds sadipuajered T sI|eA eebis
1 sepinjRail T ‘dseseuwA T uofBei1a] e||9pgoalooN

“panunuod - "o 99d

Page 98 of 126

: T001605-09

Report Number



Ll8
T 90D 3 ‘ds sadipusi0401q
T -- - (sednd) sepupAyd3
1 90 8 ds e|j81eAH
1 d g ds elpAH
T 90 - Ugisiswoy snjLpouwi
T HS 9 "ds ejuown
T d g (1npe)
SN|124n2sqo SNSSapoI]
T oS L ds eoeuwAT] 80€ 12
1 40 8 ds wnipisid 1 (inpe) 1 ds wnipisid
SN|21N2SgO0 SNSSapPOI]
z 90 9 "ds wnjipady 1 ligislswyloy snjupouwt|] T “ds eluowi
b4 3%) 0T ‘ds snwouoJiyd 1 (eednd) sepupAydg T ‘ds elpAH
g 90 8 aepipldAD 862 1 ‘dssedipusionnig T ‘ds efjaeAH
e [3%) -- erenbip olag T ‘ds ewo)soud I erenbip 018 T ‘ds win|ipady
¥ d 8 ‘ds ewo)so.d I ‘ds eseUWAT I ‘ds wnjipady ¢ ‘ds snwouoayd
14 20 S ‘I Arey m seploligqn L 4 Wa Jrey mseproyignl ¢ 4o drey meeproyignl € "ds ewolsoid
Te 90 - erehalieA snjnoLquinT Z eubiposg ¢ erebaueA sninouquin - € aepipudAD
VA% 90 - ele|ndIpuadde euine|S 8 ele|nolpuadde euinelSs ¢ ‘dsenoasdosoiy - 9 ajebaLien snjnaLiquin
1% 90 / "ds ea109sdooi 12 ‘dsewosipH 9 ele|ndIpuadde euInelS  9Z aeploLyIgnL
‘wui 'piun
9/ 2S 9 “ds ewosljaH g€z ®eebaleA sninouqunT  Zp JepIoLyIgqn] "wwj ‘plun €€ ele|ndIpuadde euine|S
11T 92 0T SEPIDLYIGN L W] pIun e sepouyanl G ‘dsewoslBH ds e2asdosolin
‘wiw| “piu
J€5 d ¥ eunibn eisabng ¥6T eunbn m"m%msm 161 eunbn eissbng ¢St eunibn eisabng
[elol  pjno aneA uoxe] el uoxel gl uoxe]l Tl uoxe]
Buipeaq  aourIg|OL
17 09d

Page 99 of 126

: T001605-09

Report Number



T 90 8 ‘ds sadipuajered
T -- - (sednd) "ds wnipadAjod
1 90 - 1Ap19] eunsiid
T HS 8 1134e[0 sniequiedold
1 d 9 aepizAwoids
T 90 9 "ds e[|a1uuewauaIy L G8¢
1 INO 4 ‘ds endi . T ds e|ndi L
Z 90 9 ‘ds wnjipady T ds e[|aiuuewausly L
4 99 8 *ds saAydouwi T ‘ds snselfue ]
Z d g (Mnpe) S0€ T aepizAwolds
SN|[24N2SCO SNSS8POI]
b4 3% 9 "ds wn|ipadAjod T ‘ds snsiejAue | T eDjIR[ sniequiedold
I - - snueydeip Jaiseboleeyd 1 1Ap19] eUNSLI T ‘ds wnjipadAjod
€ - - (eednd) "ds sndojoo11) T ‘ds wnjipadAjod T (sednd) "ds saAydouwi
€ 99 8 “ds snipej204199sd T ‘ds sadipuaiered 862 T aepiuonbeuso)
e 40 9 ‘ds snsrejfue | T sLie[nalado snisusiN T ‘dssnsiejhue)] ¢z (ynpe)
SN||24N2sgo SNsSapol]
8 01 9 "ds ewosIjaH T ‘ds eaeuWAT] T (eednd) "ds winpipadAlod ¢ "ds saAydouwi
8 d S ‘ds elpAH T erebaleA sninouquin - T BWOISODIWL  Z ‘ds win|ipady
e||9pgoaloo
8 90 - elebalLieA snjnoLiquin T ‘dsewosipH T  (sednd) ‘ds enossdosoiN € “ds snipe|o0J109sd
6 90 8 “ds e|[ajeAH T ‘ds sadipusjololg T ‘dse|pleAH € (eednd) ‘ds sndoyoo11D
s oS 9 sLieInalado snisusiN T aepipudAy ¢ ‘dsewosiaH  § "ds ewosI|aH
GT NO 9 ‘ds sndojodaLo0ayy T dnolb ¢ snueydeip Jaiseboleeyd 9 ‘ds e|jo[eAH
sn1ou12iq sndojodu)
6T 99 8 aepipudAD T ‘ds snwouosyd ¢ ‘ds sndojoony 2 sLeIna1ado snjsusin
0z 90 S Y0 rey m aeploigny T snueydelp Jeiseboleeyy g Y0 drey M seploligny €1 ‘ds enjoasdouoiy
8z 90 0T “ds snwouoliyd Z ‘dse|eleAH 9 sueinosado snisus|N ST Y2 Jrey m seploiigny
8¢ 99 l ‘ds sndojooL1) ¥ ‘ds sndAuejonoesd  / elebalien snjnouquin - /T ‘ds esAyd
Ie oS 8 ‘ds esAyd ¥ ‘dsesfud 6 ‘ds snsiejAuelered 8T aepipudAD
S 40 9 ‘ds snsie1huereled S ‘dssndojooiy 6 ‘ds snwouoliyy 8T ‘ds snwouoayd
09 99 -- nenbid snjupojny 8 ‘dselpAH 0T ‘dsesfud 6T ‘ds snsuejAuejered
T. d 0T ‘ds sndAuej04199sd GT ‘ds sndojooudoayy 0Z ‘ds sndAuejondesd 61 erenfip ole@
17 20 -- erenbip o1e@ LT SEpULIgNL "WwW] "plun /g 9eplujignl "wwj piun - 0¢ ds sndo10o1D
8. 90 0T 8BpIDLYIGN L "Ww| "pIun LT ds snsieyhuelered  €¢ nenbid snjupoiny /g nenbid snjupoiny
orT 92 - SIJIQeLIeA /SIUNWWIOD SIeN 08 'ds enossdololN - 6§ eenbipole@  ¥g GePIOLYIGN L "W pun
86T 90 , "ds ea109sdooIn ovT SIjiqelleA  GOT ‘ds enjoasdosdIN -+ /¥ ‘ds sndAue]04198sd
/SIUNWIWOD SIeN
|elol  pjin9 anjeA uoxe | el uoxel gl uoxel] Tl uoxe |
Buipsa4  aouelaOL
<1 09d

Page 100 of 126

: T001605-09

Report Number



888

D I B B e B I |

aepluolibeuson)

dnoub snyouioiq sndojoalid
"ds sadipuajoloiq

(sednd) "ds saAydouwi
‘ds eaeUWAT]

(sednd) -ds enossdoionn
BWO]S0OIW B]|9PIOI00IN

"panunu0d - 'ZT 99d

Page 101 of 126

Report Number: T001605-09



€68
T 20 0T
T 90 8 ‘ds sadipuajoloig
T vd 9 sifeuels efjapgolaH
T 4D 9 ‘ds snsselfueeled
T 90 - 1Ap1a] eunstid
T WO 4 ds end1 L
2z [3%e) -- SI|IQBLIBA /SIUNWILLOI SIEN
[ s 8 "ds esAud
4 20 9 luisseikue |
€ 20 9 deulwouoIIyo L0€
I oS 9 ‘ds ewiosijaH T ‘ds snsJelAuerered 162
€ 90 8 ‘ds e||ajeAH T sijeubels e||apgojaH T 11860ApIEM SlRUOWBRH
¥ (3%} 9 aepiwouotiyD 1 |1210q 013 682 T ‘ds sadipuajoloiq
¥ Ele) 8 ‘ds wnipisid 2z uisselfue | T ‘ds ejndiL Z sijigeLien
/SIUNWILOY SIeN
g 90 9 iuiwouoiyd Z ‘ds esAyd T ele|naipuadde euine|s Z ajebalLieA sninoLquin
8 90 -- elenoipuadde euine|s 2z “ds enoasdosoiin T 1Ap19] BUNSLI] 2z ‘ds ewiosijaH
0T - -- snueyderp JsisebolseyD Z snueydeip JsisebolseyD T eyefalieA snjnaLquinTg € erejnaipuadde euine|s
0T [2%) / ‘ds eaoasdouoiy e aepleenAyoug T ‘ds ewosljaH ¥ ‘ds wnipisid
ST 90 -- erefaLien snjnouquinT ¥ erejnaipuadde euine|s b4 ‘ds sndAuejo1109sd ¥ ‘ds ea0asdouoiy
9T 90 - 1191SI3WYI0Y SNjLIpoUWIT] % aeplwouolyy € ‘dsejpleAH ¥ erenbip oia@
/T d [ ‘ds eipAH S ‘ds sndAuejonoesd I aeuIWOUOIIYD ¥ nenbid snjLipojny
6T 99 -- nanbid snjLipojny 9 nenbid snjupoiny ¥ ‘ds ea1oasdoloin g iuwouoIyd
6T (3%} 01 aeplsenAyouy 6 ‘Yo drey moeeplolIgny /. sLie|nalado sn1susiN / ‘ds eipAH
0z d 0T ‘ds sndAuelooasd 6 ‘ds snwouoliyd 8 snueydeip Jaisebolseyd €1 ‘ds sndAuejo1109sd
1A% 90 0T ds snwouoyd 0T ‘dseipAH 6 nenbid snjupoiny - 6T JY9 Jrey m sepionignL
8 (3%} S ‘140 Jrey M aepiolign 1 elebalieA sninoLquin - T 11960ApeM SleUOWISRH 9T 1Ia1s1IsWoy snjLpouwI]
GG 2S 9 siiepnalado smausi Ge seplouyIgnl ¢TI ‘ds snwouonyd 91 aepleenAyoug
Wiy “piun
08 (3%} - 11860ApIEM SlRUOWSRH 82 suenalado snBUBIN 2 Yo Jrey mosepioyigny 8T “ds snwouoyd
TET %) -- erebip 01eQ % eubneisabng vy eubn eisabng 0oz surepnalado smausin
GGT d 1% euibn eisabng 59 11960Ap|EM SleUOWBRH GG ernbiposeg /9 euibn eisabng
§1¢ 90 01 9epIoLJIgN L "W "plun ZL eenbipossa /6 depuyanl €6 9BpIdLIgN L "W "plun
‘wwi piun
le101 plIno anjeA uoxe | 1 uoxel zl uoxel T1 uoxe |
Buipsa4  eduelssjOL
¥T1 09d

Page 102 of 126

: T001605-09

Report Number



G88
T 20 9 geulwouoyo
T 90 8 aepIpLdAD
T - 9 aeplpAyd
T S 9 ‘ds e1ss11I94
T oS 9 "ds ewos!|aH
T vd 9 sijeuBess ef|apgojoH
T 90 8 ds saAydouwiy 862
T d 8 BLI0IS0OIW T ‘ds sndAuejon09sd
©]19PqO3400\
Z -- - snueydeip Jaiseforseyd T ‘ds wnipisid
4 290 / ‘ds sndo10o11D T BUWO01S0JOIW
©]19pqoaI00 |\
Z d 8 aepl||apgodi3 1 "ds ewos!|aH
Z d S (npe) z62 S62 1 aepupAyd3
SN|81N2SgO0 SNSSapPOI]
2z oS 9 sienalado snisusiN T ‘ds sndAuelonoasd T sieubels ejgpqoldH T aepipudAd
Z d 0T ‘ds sndAuejon09sd T *ds saAydouwi Z siienalado snisusiN T aeulwouodIyd
€ 92 0T seplsenAyoul 1 uasewyoy g sepluonbeusod ¢ (Mnpe)
snjupouwi SN|184N2Sg0 SNSSapPOIT]
% d - aepiuoLibeuso) T ‘dseissuieq4 ¢ snueydelp ¢ "ds sndojoou)
Jaisefolseyd
1T 90 8 "ds sadipuajoloiq Z aeplepgodig ¢ ‘ds sadipualosolig g aepiuoLIbeuso)
T 90 - nenbid snjupojny € ‘ds sadipuajosoig L uasiewyoy ¢ aepleenAyoug
snjupouwiI
I 90 0T l1j1aioq o18@ v Woureymaeployignl 8 nenbid snjupoiny G "ds sadipuajo1g
ford 90 - 1121S19W440y SNjLIpouwI] % nenbid snjupony 6 |lalogoseg . 1j1240q 01ag
Gy (3%} - 11360Ap[eM SIeUOWSRH 9 ljlogoleg T dswnipisild 1T 11960ApeM SieuowaeH
St 40 8 ds wnipisid GT  1j9boAp[em steuow®eH  GT  "Jyd Jley M deproyignl 6T Ls1siswiyjoy
snjupouwI
29 92 g YO Jrey M epIoyIgn | z€ ‘dswnipisid 6T 11960Ap[em sfeuowseH 82 eje|noipuadde euine|s
68 90 - ele|naipuadde eulne|S o¢ elejnolpuadde euInRlS G2 elejnolpuadde euine|lS  TE erelbip 018
12T 90 - elenbip ojaQ 1% eenbipolaq s eubneisebng gy 40 Jiey m aeplolIgn L
89T d 4 eunibn e1ssbng 29 sepuygnl Gy elenbip ols@ S eunibn e1ssbng
“wwy “pun
09¢ 20 0t SepIoLIgN L "W "plun 6L euubn eissbng 07T depolyiqnl - 88 depIoLyIgn L
‘wwy ‘pun ‘wwi "plun
[e101 plN9 anfeA uoxe] el uoxel gl uoxel Tl uoxe]
Buipeaq4  9ouelsjOL
ST 09d

Page 103 of 126

: T001605-09

Report Number



988
T 90 8 aepIpldAD
1 oS 9 "ds ewost|aH
T 90 - euRLqunT
T 990 )] "ds es2asdoioin
1 d 8 BUWO0IS0JOIW
©]19pq02J00N
T -- -- eunuadiss sreuopiydo S6¢
T 90 9 xa]dwo2 snipejooyLO T “ds eyndiL
T 3% ¥ sndoosorew|a | I ‘ds esAyd
/ewioalad
T NO ¥ ‘ds endiL T sndoosojew|a
[ewoduad
Z 99 )] ‘ds sndojooL1) T BWOIS0IOIW
©]19pPqOo3I00\
b4 990 8 ‘ds e||9[eAH T ‘ds enoasdololN 262
2z 90 - aepIpoydAsd T eupUqwnT T x9]dwod snipejdoylo
¥ vd - SI[eLIasLi e[|apqolaH T ‘dssndojoouy T aunuadias sreuopiydo
S 90 - 11o60oAp|eM SleuOWaRH T ‘ds snwouosiyd T sijeubess e|japgojeH
9 90 -- 1191S19Wyoy 662 e ‘dsepoyohsd T ‘ds ewosI|aH
snjupouwI]
/ oS 8 ‘ds esAyd T ‘dsepoyohsd € 1196oApIeM SlRUOWIBRH  Z aeplouygn
‘wwyj “pun
8 90 0T ds epoyoAsd 1 sijeuBess ejlapgoleH ¥ sijelasuy e|I9pgoeH - ¢ aepIpoydAsd
T 90 0T ds snwouoiyd 1 sepipudAy 9 uaisiewygoy g ‘ds e|[a[eAH
snjupouwI
12 vd 9 sijeubels ejjapqojeH T ‘ds sndojooi)d 6T sijeubels ejapqoldaH ¥ “ds epoydAsd
29 90 S Y2 drey M aepiaignL Z  1]19bonpjem sieuowiseH 62 ‘ds sndAuelonoesd 9 ‘ds esAyd
91T 92 - erelbip oeQ 8 I ey mseployignl GE eje[nolpuadde euinels €1 ds snwouonyd
144 90 - eje|nolpuadde euine|S 45 elenbip ols@ S WI ey mseployignl  6€ elenbip ois@
202 d 0T ‘ds sndAue104199sd 29 ‘ds sndAuelondesd  G9 eeubipoia@ 60T  ewepnoipuadde euine|s
¢8¢ 90 01 SEPIOLIgNL "Ww] "prun T1¢ SeprlyIgnL 69  dLpLYIgNL ‘wwi plun - TTT "ds sndAueronossd
‘wul "piun
[elol  pjno aneA uoxe] el uoxel gl uoxel TL uoxe]
Buipeaq  aourIs|OL
9T 09d

Page 104 of 126

: T001605-09

Report Number



T d 9 aepIasnin
T 90 - SIJICeLIBA /SIUNWIWOI SIeN
1 Hd € ds ely1eAX0
T -- -- (aednd) “ds snsieihueieled
T 99 -- sLIsnae| elelA1S
1 90 9 luisrelfue |
14 20 0t aeplaenAyous Ll2
Z 99 9 X9]dwod snipejooylo T (aednd) 1uisie1hue |
Z -- - (eednd) seuipodAue | T wisielfue] 68z
2z -- -- (sednd) 1uisrelfue | T sLsnoe| ele|A1S T (eednd) 1uisre1hue |
€ 90 -- 1I3]SI8WYI0Y ShLIpouWIT T ‘ds saAydouwi T ‘ds wnipisid
€ 99 -- erebalieA snjnoLquinT 1 "ds sadipusj0401Q T (sednd) “ds snsieihueieled
¥ [2%) 8 "ds saAydouwi e)z Z xa]dwod snipejooyLo T “ds vlIy1eAXQ
¥ %) -- 'UIDLIqWNT T ‘ds snsielAuererey ¢ "ds sndojoou) T aepIoSniA
/ 90 0T 1]]210q 0Jad T SIJICeLIBA /SIUNWWOD SIEN Z "ds snwiouoJiyd T (ynpe)
SN|21N2SgOo SNSSapOI]
6 d [ (ynpe) T ‘ds eaeUWAT e erebalieA snjnoLquinT T ‘ds saAydouwi
SN|[24N3SC0 SNSSapOIT]
0T 99 0T ‘ds snwouoayd T (ynpe) “ds snjiydoaoe] ¢ LIB)SIaWY40Y SnjlpouwT| T 'ds ejje1eAH
vT oS 9 ‘ds ewosijoH T 1196oAp|em sieuowseH € aepipudAd T *ds ewosI|aH
9T 90 g YO Jrey M sepIoyign | Z ‘ds saAydouwny ¢ (Mnpe) ¢ (sednd) seuipodAue |
SN|124n3sqo Snssapol|
0z 40 9 ‘ds snsuejAuejered Z aepleenAyoug S ‘ds snsuejfuelered ¥ euRLIqUNT
144 90 8 aepIpLdAD 4 (inpe) g ‘dsewoslpH ¢ aepIpudAD
SN|124n2sgo SNSSapoI]
1€ 90 -- erenbip oss@ 8 ‘dsewoslfeH 9 ds wnipisid L l[|310q ole@
Ge 90 L "ds sndojooud 8 elebipoeg L 4o Jtey moepyignL 8 elenbip i@
Ge 90 -- ele|ndIpuadde euine|S 6 W2 Jley moeeployigny ZtT ele|nalpuadde eulne|s 8 "ds snwouoaiyd
Ge d l aeuipodAue /T aepipudAy Gt erenbip olag 6 "ds ea109sdoaoin
[3% 40 8 ‘ds wnipisid T2 ‘ds enoasdoldlN - 92 JepIoLIgNL ‘wwj| plun  vI ‘ds snsielAuereled
29 %) l *ds e1109sdoJoIN Ior4 elejnolpuadde euine|lS € ‘ds enoasdosdIN - 6T ‘ds esAyd
Wl oS 8 ‘ds esAyd IR ‘ds wnipisild ¢ seulpodAue]  €¢ "ds sndojoou)
Wl d 0T ‘ds sndAuej04199s4 15 JepIOLYIgQN] "WW| pIUN T ‘dsesfuyd €/ ‘ds sndAue]04199s5d
2Lt 90 0T JePIOLIGNL "Ww| plun 8 ‘dseshyd 69 ‘ds sndAuelonossd  S6 JBPIDLHIGNL "WwW] plun
[e10l  plno anfeA uoxe] el uoxel 2l uoxe] TLl uoxe]
Buipasq4  souels|OL
LT 09d

Page 105 of 126

: T001605-09

Report Number



GE8
T 20 8 “ds sadipusjololg
T 90 -- 1]oB6oApIeM SleuoWwaeH
T 0] 8 ds e[ajeAH
T d g (ynpe) “ds snjiydoooe
T aS L ‘ds eaeUWAT]

"panunuod — "/ 99d

Page 106 of 126

Report Number: T001605-09



L8
1 d / "ds sndAuelo|y
T 90 A "ds sndojoou)
T 90 01 eeplsenAyoul
T d S "ds eIpAH
T 20 -- euLqun
T d 8 ewojsosoIw 6¢
2||9Pg0aJ00A
I 3% ¥ ‘ds snipejoouseydered T “ds euoid
T d -- ‘ds euolid 682 T ’LI0IS0IOIW
©||9Pg0al00|N
1 90 - 1Ap18] eunstid 1 IApiajeunsid T ajeBatieA sninouquinTy
Z 99 -- sIjIgeLIeA T ‘ds snipejoouseydered T aepleenAyoug
/Siunwiwo sieN
Z d 9 aepi1zAwolos T SIjiqelleA T "ds sndojoou)
/SIUNWWO? sieN
I 3% 8 ‘ds e|jo[eAH I eUIDLIqWNT T "ds sndAuejo|y
¥ -- - eunuadiss sreuopiydo 1 ‘dselpAH ¢ aepIoLyIgNL "wwj "piun
o 90 0T ‘ds snwouoayd v62 T ‘ds snwouoayd ¢ ‘ds e|19[eAH
e 90 -- elebalLieA snjnaLiquin T aepouyigny ¢ aepIzAwos ¢ ‘ds snwouoliy)d
‘wui plun
9 90 - SlUNWIWod sfeN T sijiqeten g sepipudAy ¥ W2 Jrey M seploiign L
/SIluNWWon sieN
6 99 0T JepIoLyIgN] "Wwj "piun T erebaleA sninouquin - ¢ eebalieA sninouquin aunuadias sreuopiydo
ra 90 g JY2 ey M seproyign L T 'ds snwouonyd g sepouygnL 9 SIUNWIWOO SfeN
‘wuwy "pun
12 90 -- erejnaipuadde euine|s Z Yo drey moseploigny, 9 Yo drey mosepIolign. 9 siie[naJado snjsusin
1€ 90 8 aepIpLUdAD € aepipudAy 8 ‘dsewoslpH L "ds ewos!|eH
Ge oS 9 sLiejnasado snisusin €T siienosado snjsus|N 97 epe|nolpuadde vuinelS  TT erejnaipuadde euine|s
9 oS 9 "ds ewosIjaH 6 ‘dsewosidH 9T suenalado snlsus|N 92 aepipudAD
8/T d ¥ eulibn eissbng 99 ‘ds enpoasdosolN  Gg ‘ds wnuseyds  og eunibn eissbng
122 990 ] "ds ea0asdotoin 69 eunbn eissbng €2 eubn eisabng 8¢ "ds ea109sdotoin
92 2%} 8 "ds wnuaeyds 88 ‘ds wnuseyds  /TT ‘ds enoasdololN  THT "ds wnuseyds
[e10]  pJIn9 anjea uoxe] el uoxel gl uoxel Tl uoxe]
Buipsaq  8ouels|O]
8T 09d

Page 107 of 126

: T001605-09

Report Number



Z -- - (eednd) -ds enoasdotonN
b4 99 8 "ds sadipusieled
€ 90 9 ds wnipady
g 99 g 8BUIIPRI20YHO
e -- -- (sednd) "ds snsielhueleled 82
€ 90 9 "ds wnjipadAjod 162 T stasnoe| euellig
e d 8 ‘ds ewoisoud T ‘ds sadipusjered T ‘ds sadipusiered
e 3% 8 "ds snipej20.193sd T ‘ds snsuejAuelered T aepleenAyoug
¥ 90 - nenbid snjupojny T suenosado smesusiN T (sednd) -ds sadipuajoloiq
¥ d / aeulpodAue T ‘ds saAydouwi I (eednd)
diB smouiaig sndojoou)
S 2S 9 siienalado snjsusiN €0¢e T ‘dsewosiaH T ‘ds gJnai1qlod
9 90 / ‘ds einauoukio) T 11o0oAp|em sleuowiseH T ‘dseissuieq4 T (sednd) "ds snwouoiyd
/ 99 / "ds sndojoou) T IpOOMISPUN BIYlI0ONT T ‘ds sadipusjosoig ¢ ‘ds wnipisid
l 90 - erefalieA sninougquinTg T sepleenAyoug I ‘dseinauouklony g (eednd) "ds eanoasdotoin
8 3% 8 "ds sadipuajoloiq T "ds sadipuajoloiq T ‘ds wnjipady ¢ "ds sndojoou)
8 oS 9 ‘ds ewosI|aH € ‘ds snipejoooasd ¢ susnoe| eLRlA1S ¢ ‘ds wnjipady
8 99 8 'ds e|j9[eAH € ‘dsewoisold ¢ snueydelp ¢ BIR|NdIpUadde euInR|S
Jaiseboleeyd
6 99 - SIJIgeLIBA /SIUNWIWOD SIBN € (eednd) ¢ ele|nolpuadde euinels ¢ ‘ds winjipadAjod
‘ds snsielfuejered
1T 90 - elejnalpuadde eulne|s % seulpodAue] ¢ deullpeooyuO € ‘ds e||9[eAH
€T 99 8 aepipudAD [ elejnoipuadde euinels € elebalien sninouquin - sLeInaJado snjsusiN
VT d % eunibn eissbng G ‘dsejeeAH € eubneissbng v a1ebalien snjnaLiquin
12 99 g “1Y9 Arey M aepIoiignL q ‘ds sndojooly ¢ aepipudAy g "ds einauouAiod
8¢ 40 8 ‘ds wnipisid 01 sepipudAD ¢ o dleymsepoyignl 9 ds sadipusjoniq
8¢ 90 -- sLIsnoe| ele|A1S 1T euubneissbng v nenbid snjupoiny 2 'ds ewosl|sH
1 20 9 deulwouoyd 14 sepujignL ‘wwl piun - 1 seulwouodlydy 8 Yo drey m seployign L
oy 90 01 8ePIDLIIGN L "W plun gl Y0 Jrey M seproyignl 61 eenbiposag 8 ds snstejAuelesed
% 40 9 ‘ds snsielAueresed T ‘dsesAud 0z ‘dssnsielfue] 6 SI[IQRLIBA /SIUNWIWIOD SIBN
g9 d 0T ds sndAuejonossd 8T 'ds snwououyd 2z sepIgnL 0T 9epIOLIgNL "W "pIun
‘wuwp "pun
19 40 9 ‘ds snsiejAue | 12 aeulwouollyd 9z ‘ds wnipisid 1T ‘ds snsejAue |
1) 3% ] “ds enoasdoloiN Gz sLsnoe| elLlR|A1IS 62 ‘dsesAyd 8z "ds ea0asdotoin
8/ 3% -- ere1bip o1 o¢g ‘ds snsielAue]  gg ‘ds sndAuelondesd Q€ ‘ds sndAuejo09sd
10T 3%} 0T “ds snwouoJiyd 517 ‘ds snsieihuerered /¥ ‘ds snwouodiyd  zv ‘ds snwouoliy)d
VeI oS 8 ‘ds esAyd 65 erenfipoleg  6v ‘ds enoasdosolN 88 ‘ds esAyd
[elol  plno anfeA uoxe| el uoxel zl uoxel T1 uoxe]
Buipasq4  9ouelsjOL
6T 09d

Page 108 of 126

: T001605-09

Report Number



788

T -- - (sednd) "ds snwouoliyd
1 40 8 "ds g|no1g00
T -- - (eednd)

dib snouiaig sndojoou)
T -- - (eednd) "ds sadipusjoloiq
1 d - 1PO0AMIBPUN BIY18100NT
1 S 9 ds e1ss11I94
1 99 - 11960Ap[eM STeuoWaeH
T 99 8 "ds saAydouwi
Z -- - snueydeip Jaisebolseyd
z 90 01 eeplsenAyou

“panunuod - '6T 99d

Page 109 of 126

Report Number: T001605-09



T Hd € ds eNyeAx0
1 d 0T "ds snwouoJiyoeled
T 90 8 "ds snipejoo.1oesd €6¢
1 d 9 2ep1zAWo19S 1 “ds snipe|joo.10asd
T 3% e} ‘ds wnuaeyds T (eednd) ‘ds snsielAueieled 162
Z d ¥ euLibn eisabng T ‘ds snwouoliyoeied T 2epIZAWOoI2S
Z d S (aenue]) aepiosnAqQ T suenoltedo snsusiN T (sednd)
‘ds snsuejAuejered
z HS 9 "ds e1]|21pAH T (enre)) T ds eny1sAxo
SN|12n2sgo SNSSapoI]
Z oS 9 siiejnalado snisusiN T Qmpe) T "ds ewosIjaH
SN|12n2sgo SNSSapoI]
Z -- -- (eednd) "ds snsrelAuelered T ‘ds seproony I ‘ds snjnesko
€ S 8 “ds snjnesAo 1 snueydelp Jeisefoleey)y T IPOOMJBPUN BIY18J00NT
€ 90 - sLsnoe| eLejA1S Z ‘dseneipAH 1 (sednd) -ds sadipuajoloiq
¥ d S (Inpe) Z ‘dsewosipH T "ds sndojoou)
SN|12n2sgo SNssapol]
[ d - aepluoLibeusn) 162 Z (sense)) seprosnfka T (eednd) 1uwouonyd
9 90 8 aepipudAD 1 ‘ds wnuseyds ¢ euubneissbng ¢ sLsnoe| eLelA1S
/ 90 0T *ds snwiouoa1yd T suenolado snjeusiN ¢ aepipudAy ¢ aepipudAD
/ -- - eunuadias sreuopiydo 1 (ynpe) “ds sniydoipAH ¢ aepluonbeuso) € aepiuoLIbeuso)
6 99 / ‘ds einauoukiod T aepipudAy ¢ ‘ds snwouodlyd ¢ aepIoLyIgN] "Wwwy "piun
6 90 9 ‘ds wnjipadAjod T ‘dseinauouklony ¢ ‘ds sadipusionnig v ‘ds wnjipadAjod
0T 90 8 ‘ds sadipuajoloiq Z aepIoLyIgny ‘wwj piun v ‘ds einauouklon ¥ ‘ds einauoukiod
1T 90 g ‘Y9 Arey M aepionignL Z ‘dssninelfo g WO Ay maepoigny g ‘ds snwouoayd
€T 90 01 9BPIDLIGNL "W “pIun € (npe) g ‘ds winpipadAlod 9 U2 J1ey M SeproIgn L
SN|124N3sqo SNSSapol|
vT 2S 9 ‘ds ewosIjaH % ‘ds sndAuejonoasq 2 aeploLyigny ‘wwj piun - 2 aunuadias sreuopiydo
T2 99 )] "ds sndojoou) ¥ erenfipoleg 2T ‘ds sndojooy 2 ‘ds sadipusi0401g
¥ d 0T ‘ds sndAue]04199sd 8 ‘ds sndojoou) €2 erenbipolsg 8T ‘ds sndAue]04199s5d
[ole} 90 -- erelbip 018 T ‘dsewosidH G2 ‘ds sndAuejondesd 8z ‘ds esAyd
G/T 90 8 ds ejjoreAH 12 ‘ds snsielhuereled  6¥ ‘dsesAud 62 ere1bip 018
¥8T 40 9 ‘ds snsie1Aueresed 9e ‘dsejloleAH 29 ‘ds snsuelAueleled €9 ‘ds e|j9[eAH
22 oS 8 ‘ds esAyd G6T ‘dsesAuyd 9/ ‘dsejoreAH  TOT ‘ds snsielAuelered
[elol  plno anfeA uoxe] el uoxel ¢l uoxel Tl uoxe]
Buipesq  aourIglOL
02 09d

Page 110 of 126

: T001605-09

Report Number



8.8

D e T I B I O |

snoureydelp Ja1sebolsey)d
(sednd) 1uiwouonyd

"ds sap10o21jn)

(eednd) "ds sadipusjoloiq
1PO0AMIBPUN BJY18100NT
(3npe) -ds snpiydoipAH
(seAJe]) Sn|j24nasqo snssapol]

PANURUOT - "0¢ O9d

Page 111 of 126

Report Number: T001605-09



1 90 9 “ds e|[a1uurwauaIy L
T WO 4 "ds eyndiL
Z -- -- (eednd) aeprwouoaiyd
Z d 9 aepIzAwo19S
€ -- - (sednd) seutwouoayd
4 90 9 "ds wnjipady
14 90 8 'ds wnpseyds L0€E
[ d ¥ eunibn eissbng T "ds esAyd
o 3%) 8 “ds saAydouwi T (sednd) *ds snsielhuereled 10€
9 90 9 aeulwouodIyd T 'ds eseuwAT] T ‘ds e|ndiL
9 90 g ‘Y2 Jrey M aepiaiignL T ‘ds saAydouwi T ds e[|aiuuewausiy L
/ 90 8 ‘ds sadipusioloig T ‘ds e|j9[eAH T (eednd)
‘ds sndojooLi00ayy
/ 90 - SIJICeLIBA /SIUNWILIOD SIeN T 1136oApJem sreuowseH 1 uobe.a) e||apqoaI00IN
l 40 9 ‘ds snsiejAueiered 1 aeplaenAyoug T BLIOISOJOIL B[|9PCO3I00IA
, NO 9 ‘ds sndo10211908yY T (eednd) T ere1bip 018
“ds snsrelAuelope|d
8 -- - (sednd) "ds enoasdoioin T ‘ds wnppady  TOE T aepipudAD
6 2S / ‘ds eaeuWAT] Z aepizAwols T isiellue] T ‘ds snsselfuelope|d
6 Hd € ds eayvAxQ % ‘ds wnuseyds T geulpodAue] ¢ ‘ds snssejfue |
6 Ele) 8 ‘ds wnipisid 9 o arey moepoigny T ‘dseseuwA7 € (sednd) seulwouonyd
1T d 8 *ds ewolsoid 9 ‘dsewosipH T ‘ds sadipusjosnig ¢ aeulwouoIyD
A NO 8 ‘ds e|jallayaning 9 ‘ds sadipusjosniq T aeplwouodly) € ‘ds wnjipady
21 oS 9 "ds ewoslijaH ) ‘ds snsielhuerered ¢ ‘dsewosipH ¥ "ds ewosijoH
T 90 -- s1snoe| ele|A1S 8 (sednd) “ds enossdosoiN - 2 (sednd) sepiwouoalyy g "ds sadipusiesed
vT 90 -- ele|nalpuadde euine|s 6 sLisnoe| elelAIS € suisnoe| elLRlAIS 9 depIoLLIgN ] Ww| ‘pIun
a4 99 -- erenbip ole@ ¥T aepIoLyIgnL ‘wwj plun € aeulwouoayy  / ‘ds sndojoa1100ayy
G2 40 9 ‘ds snsiejAue | a ele|ndlpuadde euinels ‘ds saAydouwi A ‘ds eaeuWwAT]
62 d 0T ‘ds sndAuej04199sd GT ‘ds snwouoliyd g eubneissbng 6 ‘ds wnipisid
9 90 01 8EPIDLYIGN L W] pIun 4 elbipoled L sijigeLeA 6 ds eayieAxo
/SIUNWIWOD SieN
p %) 0T "ds snwiouosyd Iord ‘dssnsiejhue] g ‘ds sadipusresed  TT ‘ds ewo1soid
VA% 90 8 “ds sadipuaiesed 62 ‘ds sndAuelonloesd ¢t ‘dsejjauuayaning 8¢ "ds snwouoJiyd
99 oS 8 ‘ds esAyd %5 ‘ds sadipusyered 9T aeploLyignl g9 ‘ds esAyd
‘wwp "pun
.Y 3% ] "ds ea0asdotoin 00T ‘ds enoasdoolN €L ‘ds enjoasdosoliN - /€T "ds ea0asdotoin
|10l pjno anjeA uoxe] el uoxel] g1 uoxel Tl uoxe]
Buipsa4  8ouelsjOL
T¢ 29d

Page 112 of 126

: T001605-09

Report Number



G16

T 20 9 deplwouoiyd
T -- -- (eednd)

‘ds snsrelAuelope|d
T 2% . ‘ds snsrelAuelope|d
T 90 8 aepIpLdAD
T 92 01 aeplseAyous
1 90 - 11960Ap[eM SsreuowseH
T 90 8 “ds e|[81eAH
1 d 8 BUWO0ISOJOIW B|[9PCOBI00IA
1 d 8 uofBei1a) e|[9pCoaI00IA
T -- -- (sednd) "ds snsieiAueieled
T -- -- (eednd) "ds sndojoorio0ayy
T d , aeulpodAue
T 90 9 1uisrelfue |

PANURUOI - "TZ O9d

Page 113 of 126

Report Number: T001605-09



T€8
T [3%) 1 *ds eanauouAio)
1 90 g ‘ds esawrelq
T %) 8 "ds sadipuajoloiq
T 20 -- euRLqun
1 oS 9 sirenasado smausiN
T d 8 BLIO0JSOJIIW B][9PC03J00IN
T d 8 uofbeJ1al e||apgoalooN
T 3%} g “ds snwiauooLiBwered
Z d / ‘ds e1by
4 90 0T aepreenfyous
[/ - 9 aepupAyd3 .2
z oS 8 "ds snpneiko 1 Y0 ey m aeployignL
z S 9 ds ewosi|aH T uofeJ1a e||apgoalooN
€ 20 9 lulwouoliys T euroLquin 58¢
€ 40 8 ds wnipisid 1 ds saAydouwi T ds wnipisid
€ d 8 ‘ds ewolsoid 1 “ds esawrelq 1 BLI01S0JOIW
©]19pPqOaI00\
e d 9 aep1zAwolos T ‘dselbly  z/2 T sLienalado snisusiN
€ 90 9 uisIelfue | Z aepizAwolns T aepizAwols T *ds eseuwAT]
[ oS ) ‘ds earUWAT] Z ‘ds ewo1soid I ‘ds ewo01soid I ‘ds sadipusi0401g
g 99 9 x9]dwod snipejaoyLO Z dswnipisld T ‘ds snwisuooloweled T ‘ds einauouliod
6 99 8 "ds saAydouwi Z sepupAydg T ‘ds enoasdoloiN - ¢ JepIoLyIgN] "wwj "piun
6 d 0T ‘ds sndAuej04199sd e wisielfue] T ‘ds eeeUWAT Z "ds esAyd
0T 90 -- SI[IgeLIBA /SIUNWWOI SIeN € ‘dseseuwA] T dselfly ¢ "ds ewosIjaH
A NO ¥ ‘ds ejndiL ¥ ‘ds sndAuelonoesd z sepleenAyouy ¢ ‘ds snjnesAo
22 2S 8 ‘ds esAyd [ sijigellen € erebaLieA snjnoliquin € iuIwouoIIyD
/SIuNwIwo sieN
¥4 90 - nenbid snjupoiny 8 ‘dseindiL € nenbid snjupoiny - ds e|ndi L
VA% 99 g ‘Y2 Jrey M aepiaignL 6 ‘ds enoasdoloiN ¥ ‘dsesAud g ‘ds sndAuejoaoasd
15 99 / "ds ea109sdotoin oT ‘dsesfyd g SIlIgeLleA G xo]dwod snipejdoylo
/SIUNWWoD SreN
59 99 - ereBalieA sninoLquin 22 nenbid snjupoiny 8 ‘ds saAydouwni1 8 ajebaLien snjnaLiquin
0T 990 8 ‘ds wnuaeyds ¥S erefalieA sninouquin - ge aepipudAy T "ds ea109sdotoin
¥0¢ 20 8 aepipudAD 99 sepujigqnL - 9y Yo Jrey mseproyignl - Z0T aepipLdAD
‘wup "piun
T1€2 90 0T 8EPIDLYIGN L "W pIun 0L sepipldAD €97 aeploLyIgnL €0t 'ds wnuseyds
‘ww "pun
[elol  plno anfeA uoxe] el uoxe]l gl uoxe]l TL uoxe]
Buipea4  9dueId|OL
¢ 09d

Page 114 of 126

: T001605-09

Report Number



o ©

()
17
1T

14
97
LT
8T

8T
8T
0¢
6¢

43
43
ve
LE
or

6v
72

8
78
60T
el

90
S

90
90

90

90
90
d

90
90
90
90

aS
3S
90
90

40
90
90
40

90
3S

20
90
Hd

pino
Buipas4

© ©

0 © ©

8
4
)
anjeA
aouesa]o L

(sednd) seunpejooyuo
BIR|NdIpUadde euInR|S
"ds ewosIjaH

Seullpejooyuo
‘ds eInauoukio)
(sednd) "ds snsiejAuereled

sLnsnog| eLejA1s

YO Jrey m seployign L
“ds saAydouwi
"ds e1zzaqolud

deulwiouoIyd
‘ds wnjipadAjod
‘ds snipe|o0.108sd
elenbip oia@

siiepnalado snjaus|N

“ds es09sdouseyd
SepIoLIgN L "W "prun
siuuaduye| siuse)

eunuadiss sreuopiydo

‘ds snsiejAue |

SIJI0eLIBA /SIUNWWOD SIEN
‘ds sadipus10401Q

‘ds snsuejAuejered

"ds ea0asdotoin
"ds esAyd

‘ds e|joreAH
“ds eurjjedwals
‘ds elIy1eAxQ
uoxe]

MmN

o< <™

~ I~

17
17
€T
14
8T

6T
6T

6¢
[4>
LE
el

(eednd)
‘ds snselfuelered
‘ds sap1o21n)

(eednd)

‘ds snsrelAuelope|d
"ds wnipadAjod

‘ds eaeUWAT]

(unpe)

SN|124n3sgo sNssapol]
‘ds ewosijaH

*ds sndojoou)
(sednd) “ds euljjedwais
"ds eissLIIa4

elAwod|ed /eizzeg
‘Yo drey m seplolignL
‘ds e1zzaqo.d

“ds snipe|20.398sd

‘ds sadipusi0401g
“ds es09sdouaeyd
‘ds snsiejAuereled
deproLyign L

‘wup "pun
sLiejnaJado snisusiy
“ds e|[ajeAH

‘ds snsiejAue |
siuuadiye| siused
‘ds esAyd

eunuadias sreuopiydo
sljiqerren

/SIUNWWOD SieN

"ds eurjjadwsals

“ds elIy1eAXQ

‘ds enoasdoloiN
uoxe |

M mom

W< <

o M~ O ©

17
14
qr

8T
8¢

ve
ve
[54%
¢l

(sednd) seunpejooyuo

(npe)
SN|12JnJsqo SNSSapol|
“ds ewosIijaH

‘ds uoBodoiessd
"ds eJy09sdouseyd
eleBalieA snjnaLquin

‘ds snjnesAo

1PO0AMBPUN BJY1I0ONT
“ds snwouoi1yd01dAi1D
"ds snwouosiy)

4 Jrey m sepioyiqn
erejnolpuadde euine|S
"ds e1zzaqoud

(sednd)

‘ds snsuelfuelered
siieInalado snlsusiN
"ds sadipus0401Q

"ds wnjipadAjod
deproLyIgn L

‘wwp "pun

"ds ea109sdooIN
eunuadiss sreuopiydo
sluuadie| siuse)

‘ds snselfue |

‘ds snsejfuelered

erelbip o1e@
"ds e|ja[eAH

“ds esAyd

‘ds elIy1sAX0
"ds eurjjadwsals
uoxe]

<t Om

O W< <

O 00 00 M~

0T
1)
€l
qT

8T
€¢

9¢
1594
154
TL

9epIX1I0D
Y0 Jrey m seployignL
‘ds e1zzagol.d

aunuadias sreuopiydo
"ds ewosIjaH
aepIpLdAD

(eednd)

‘ds snselfuelered
(sednd) seunpejooyuo
‘ds enoasdotoin
(eednd)
aepiuobodoresad
sluuadiye| siuse)

‘ds wnjipady

‘ds snsiejAue |
SeUlpejOoyLO

‘ds wnjipadAjod
“ds eay09sdouaeyd
*ds eInauouAio)
sLisnoe| eLelAlS

‘ds snipe|o0.109sd
"ds saAydouwi
“ds euljjadwais
aeulwouoIIyD
Sljiqerren
/SlunWwwo? sreN
‘ds snsielAuerered
"ds esAyd

"ds sadipusi0401q
“ds elIy1eAXQ

‘ds e|joreAH
uoxe]

€8 09d

Page 115 of 126

: T001605-09

Report Number



998

—

St T T OO MmN N ANANNNNAAAAAAAA

<

< ©

(eednd) "ds snwouoliyd
(sednd)

‘ds snsselhuelope|d

‘ds e|n21q10D
siuuadibuo] xejdipAyoed
(sednd) "ds wnipadAjod
1Ap18] eunstid

‘ds sndAuejon0esd

‘ds wninwis

‘ds seiwolseyds

‘ds e|jauljjadwals

‘ds uoBodojela)
9epIX1I0D

"ds sndoy0o11D

“ds sep1021nd
aepIpldAD

‘ds eaeUWAT

‘ds wnipisid

elAwod|ed feizzeg

“ds snwiouoJ1y)

‘ds snwiouo41yd01dA1D
‘ds snjnesAo

e1ebalien snjnouquin
(sednd) “ds euljjadwsais
‘ds winjipady

(sednd) aepiuobodoresad
IPO0MJBPUN BIY18100NT
“ds eiss11Ia4

(npe)
SN||81N2sgO SNSSapol]

66¢
1 ‘ds sndAuejou109sd
T ds wnipisid
I ‘ds sakydouwiim g6z
T ‘dselssiiad T JepIoLAIgN L ‘ww "plun
T ‘dssaprooliny I ‘ds ejjauljjadwals
YAX4 T JepIxuoy T ele|noipuadde euine|s
T ‘ds selwoleeyds T ‘dsenaiqoy T ‘ds wninwis
T 1Apidjeunsd T (sednd) “ds snwouoaiyd T siuuadibuo] xejdipAysed
T (eednd) 1 aeulwouodly) T sLeInaado snjsusiN
‘ds wnjipadAjod
1 dswnipisild ¢ ‘ds snipejoonossd T 1pOOMJIBPUN BIYII00NT

"PaNUNUD — "B8 D9

Page 116 of 126

: T001605-09

Report Number



¥ d 9 elAwod|ed jeizzeg T xa]dwod snipejooylo  TOE 1 (sednd) "ds enoasdoioin
¥ 90 / "ds einauoukiod T JeullpelooyllO T (eednd) "ds ejjaluuewsaualyl T ereBalieA sninoLquinTg
¥ 90 l diB smouiaig sndojoou) T (eednd) T ‘dseunjpdwals T (ynpe)
‘ds eay08sdoolN SN|121n2sgo SNSSapol]
% - -- (eednd) "ds enoasdoloiN T dsejelaygening T ‘ds elnaueluad T aepipudAD
% -- - (sednd) "ds snsiejAueleled T ‘ds sadipusjollg T (ynpe) T “ds sap1021InD
SN||24N3SC0 SNSSapOoIT]
¥ d 9 ‘ds e1zzaqo.d T sepipudAy T dsenpegrl T ‘ds einauoukiod
% -- -- (sednd) “ds euljjedwais 1 aepluonbeuso) T ‘ds snwouosyooldAiy T aepluoLIbeuso)
¥ %) ¥ ‘ds sapoupAi0oL L T aepluobodolessy T (eednd) T aepluobodoresad
dib snjouiaiq sndojoou)
S 99 / "ds sndojoou) Z Yo Jrey mosepioligny T ‘dseinsuoullony T “ds e1Awsage|qy
9 90 9 uIwouoyD 2z ‘ds sepoypAioonl T sepluofeusoy g SIJIgeLIRA /SIUNWIWOD SIEN
/ d ¥ eunibn eisabng 2z ‘dssndojooy T lujwouolyy g ‘ds sniewwes
/ 90 S ‘Y2 Jrey m aeploiign Z ‘ds einauoukloy T ‘ds wndonusd  Z (aednd)
*ds snwouoa1yd01dA1D
8 99 9 ‘ds wnjipady Z (sednd) seutwouoalyy T ‘dseifly ¢ ‘ds snwouoa1yd01dA1D
8 99 / siuuadiye] siused Z (eednd) sepiwouoaiyy T ‘ds wnjipady ¢ dib smouidig sndojoou)
8 90 ¥ 113]]Inb uoag|e4 Z elAwoded feizzeg ¢ ‘ds sspoyrhioonl ¢ elAwod|ed feizzag
6 40 8 ‘ds e|n21q109 € eupoLquNT ¢ eunuadiss sreuopiydo ¢ (sednd) -ds euljjadwsais
6 2%} 9 ‘ds snrewiwes) e ‘ds wnjpady ¢ ‘ds snipejooueN € "ds sndojoou)
T 99 9 "ds wnjipadAjod ¥ ‘ds snjewwe gz (eednd) "ds enossdosoiN ¥ "ds e1zzaqol.d
€T 90 - SIJ10BIIeA /SIUNWWOD SIEN [ suenasado sneusiN ¢ euubneissbng v (sednd) "ds snsieifuerered
GT 90 8 ‘ds sadipusjoloig [ ug|Inb uoadje4 ¢ dib smouioiq sndojooy ¢ ‘ds wnjipady
GT 99 - sLIsnoe| ele|AlS g seulwouodlyd € ‘ds ejjeluuewauaBIyl G ‘Y9 Jrey m aepionign
0z NO 9 ‘ds sndojoo1o0ayy 9 ‘dsejeeAH € ‘ds snrewwes g eunbn eisabng
0z 40 9 ‘ds snsrejAue | 8 sluuadne] siuse) € ug|inb uoaoje4 2 ‘ds euljjadwsais
22 oS 9 sLeInaado snisusiN 6 ‘dsenoiquoy ¥ ‘ds sadipusjosnig 0t "ds sadipuajoloig
22 3% b4 “ds eurjjadwsals T ‘ds wnjipadAlod g ‘ds sndojoouooayy  TT "ds esAyd
8z -- -- eunuadiss sreuopiydo 1 ‘dsesAuyd 9 sieinasedo snsusiN - IT siiepnalado snjaus|N
zs d 8 "ds snwouoaiyoo1dAin T ‘dseunjedwals 9 dsejpleAH /T 9epIoLyIgN ] "WW| "pIun
€e 90 8 ‘ds e||ajeAH ST ‘ds sndojoodoayy  TT SIIQRLIBA /SIUNWIWOD SIBN /T "ds eajoasdouoi
8y oS 8 ‘ds esAyd Ior4 ‘dseliyeAxo T suisnoe| elelA1IS 61 ds eaiy1eAxo
8G 99 0T aepIoLyIgn] “wwj ‘piun 62 ‘ds snwouoaiyooidA1y gz ‘dsesAud oz ‘ds snssejfue |
08 99 )] "ds ea09sdoaoi ge ‘ds enoasdoloiiN  TE ‘ds enoasdodlN T2 ds ejjoreAH
GTT Hd € ds enyreAxQ 17 seprouyianL €L ‘dsenyeAxo 9z eunuadiss sreuopiydo
‘wuj "pun
y02 40 9 ‘ds snsrelAuelered N7 ‘ds snsielAueleled 26 ‘ds snsrelfuelered T/ ‘ds snsrelAuelered
[elol  plno anjeA uoxe | el uoxe] gl uoxel Tl uoxe]
Buipssq4  aduesajOL
€6 09d

Page 117 of 126

: T001605-09

Report Number



188

T 90 8 ‘ds e1Awsage|qy
T d L ‘ds e1by
T 20 4 “ds wnndonua)
T -- -- (sednd)

dib snyou1o1g sndojoou)
T d 9 ‘ds sap10211nD
T WO 8 ‘ds e|[auayaning
T d 6 ‘ds e|nyjaqi
T 20 -- elefalieA snjnalquin
T 92 S aeulpejooyuO
T 20 9 xa]dwod snipejaoyuo
T d 9 ‘ds einauejuad
T oS L "ds eajoasdouseyd
T HS 8 1{Je]d sniequedold
T -- -- (eednd) ‘ds ejja1uuewauaiy
T d L euLIdWeled felAwilainez
Z -- - (sednd) sepiuobiodoressd
Z -- -- (sednd) "ds snwouosnyds01dAID
14 20 8 aepipudAD
4 d S (3Inpe) sn|ja4nasqo snssapoi]
14 -- - (sednd) seulwouoliyd
14 -- - (aednd) sepilwouoliyd
€ d - aepiuolifeuso)
€ 90 -- BUIDLIQWINT
€ 90 € “ds snipejooueN
€ 90 9 ‘ds e|je1uuewWwaULIy L

L6¢

€8¢

euLIBWeIRd
JelAwijainez
(sednd)

"ds euljjadwsals
"ds ea0asdouseyd

siisnoe| euelAig
1134210 Snjequies0id

"ds wnjipadAjod

“ds snipejooueN
‘PaNUNU0I "e6 DOd

Page 118 of 126

: T001605-09

Report Number



2z 90 0T seprseniyoul
z 99 -- 11960Ap[eM sieuowseH 10€
4 90 9 “ds wnjipadAjod 140 T ds endiL
€ 2S 9 ‘ds eissii1o4 T susnoel elelA1IS T ‘ds snssejhue |
e %) -- euRLIqUWNT T "ds saAydouwi T suiepnalado snjausiN
€ 90 9 xa]dwod snipejaoyLO T 1jo6oApeM SleuoWwdeH T erefaleA sninduquinTg
€ d 9 aepi1zAwolos T ‘dseissiied T (ynpe) "ds euselpAH
€ 90 8 "ds wnuaeyds T ‘ds snwouosiyooldA1ly T 1]o6oApeM SleuOWaRH
¥ 99 S "1Y9 Jrey M aepIaignL T dib smouioig sndojooy T (sednd) seulwouoilyd 82
v - - (sednd) seulwouoaiyd 2z ‘ds wnugeyds T ‘dselfwseqelqy T ‘ds wnuaeyds
/ 90 - erenbip o1aQg 2z ‘ds wnjipadAlod ¢ ‘ds sndAuelonoasd T ‘ds elpAH
/ - - (sednd) 2z ‘ds enoasdouseyd ¢ ‘dsewosipH T ‘ds sadipuajoidA|o
‘ds snsie1Auereled
] 10 9 “ds snsielAue | b4 ‘ds sadipuajered ¢ aepleenAyoug I aepipudAD
8 oS / "ds esoesdouseyd € euoLqwN g (eednd) sepiwouoayy ¢ aepioLyigny
‘wuwp "piun
0T 3% 9 ‘ds wn|ipady I (eednd) seulwouoayy ¢ ‘ds wnjpady ¢ ‘ds sndAu®04198sd
1T 90 / “ds rInauouAio) ¥ Yo dley mseploligny € aepIzAwos g “ds eissiiIa4
1T 90 / ‘ds sndojoou) ¥ (eednd) ¢ (eednd) ¢ ‘ds sadipusi0401q
‘ds snsielfuejered ‘ds snsiejAuejered
A oS 9 siiepnalado snjaus|N S “ds ewosIjaH € ‘ds sadipuajolig g ‘ds eanauouAio)
€1 990 8 "ds sadipuajoloig 9 ‘dssnsielfue] 9 ‘dsesfyd ¢ ‘ds wnjipady
(33 oS 9 "ds ewosIjaH 9 ‘ds wnjipady 9 ‘ds enoasdouseyd € xa]dwod snipejooyLO
GT 990 8 "ds sadipusiered ] suepnaledo sneusiNl 8 ‘ds sndojooy ¢ "ds sndojoou)
ST d 0T ‘ds sndAue04109sd ) erenbip olag 6 ‘ds einauoukiond v sIjIgeLIeA
/SIUNWWoO sieN
Te 90 9 aeulwouoIIyd 8 ‘ds sadipusjololq QT seulwouodlyd ¥ sLeInaJado sn1susin
1€ 2S 8 ‘ds esAyd 1T ‘ds sndAuejonoasd €1 aeploLyigny ‘wwj ‘piun - 8 *ds ewosI|aH
i %) -- sIjiqeleA I ‘ds snwouosiy) €T ‘ds sadipusrered  TT ‘ds esAyd
/Slunwiwiod sreN
0S 92 0T gepIoLYIGN L "W "plun 0z ‘dsesAud 6T ‘dsejeeAn 8T “ds snstejAuelesed
G6 40 9 ‘ds snsiejAueresed 0¢ ‘ds snsiejAuerered /€ ‘ds snwouodiyd T2 uIwouoiyD
JET 99 0T “ds snwouol1yd Ge JeploLyIgn] “wwj 'piun - oy sijigelien  Gg ‘ds eay08sdooiN
/SIuNWwwo sreN
oyt 990 8 ‘ds e|j9[eAH G5 ‘dsejeleAH v ‘ds snsuelhuerered  z2 ‘ds e|19jeAH
98T 99 l "ds eaoasdoloin G8 ‘ds enoasdololN - 99 ‘ds enoasdololN 68 ‘ds snwouoaiyd
[elol  plno anfeA uoxe| €l uoxel gl uoxel Tl uoxe]
Buipesq  aourIgjOL
1T 09d

Page 119 of 126

: T001605-09

Report Number



668
T 90 8 "ds e1hwseqe|qy
T 2%} . dib snyouioig sndojoon)
T d 8 "ds snwiouo41yd01dA1D
T 90 8 aepipLdAD
T HS 0T “ds sadipua1oidA|19
1 d S "ds eIpAH
T oS S (1npe) “ds euseipAH
T 9D 8 "ds seAydouwi
T 90 - eleBaLieA snjnaLiquin
T 90 - stasnoe| eLelf1g
1 INO 4 'ds g|ndi L
Z -- -- aepiwouolIyd

"panuNu0d — "BTT D9d

Page 120 of 126

Report Number: T001605-09



T -- -- (sednd) "ds sndAueionoasd
T -- -- (sednd) "ds snsrelfue |
Z 90 9 'ds wnjipady 182
Z - -- (eednd) seprwouoaiyd 262 T "ds snipejdo.d
Z 2%} l "ds ewpadope|d T (eednd) ‘ds snsrejhue] T ‘ds wnjipadAjod 262
Z oS 9 ‘ds eissL184 T ‘ds wnppadAjod T ‘ds esossdouseyd T ele|noIpuadde euine|s
2z 99 9 ‘ds wnjipadAjod T ‘dseipAH T (eednd) T (sednd) "ds sndAuejoaoasd
‘ds snsuejfuelered
€ -- -- (sednd) *ds snwouoliyd T ‘dsewosipH T ‘dseseuwA] T 'ds e1zzaqol.d
€ 90 8 "ds sadipuajoloig 1 ‘ds sadipuajoidAiy T ualslswyoy snjupouwn| T ‘ds wnipisid
€ 99 0T aepleenAyoug T ‘ds snwouosiyo0ldAiy T aepipudAy T ‘ds sadipusi0401g
€ - - (sednd) -ds snsiejAueieled Z ele|nolpuadde euinels T (eednd) seulwouoayy T (eednd) "ds sndojoou)
% -- -- (eednd) seurwouoaiyd Z ‘dsesfyd T elAwoded feizzeag T snueydelp Jaisefolseyd
4 d g (npe) Z ‘dseisstlled T ‘ds wnppedy T 'ds wnpipady
SN|J24N9sSgo SNSSapolT]
9 99 -- ele|nolpuadde eulne|s Z ‘ds sadipusiosol g ¢ ‘ds sndojooly ¢ (aednd) “ds snsieihueieled
6 90 -- SI[IGRLIBA /SIUNWIWIOD SN Z ‘dsewjadope|]d ¢ ‘dssnsiejfue] ¢ ‘ds esy0asdotoiN
6 99 8 “ds snipe|20.4193sd € aepolyigny € ele|noipuadde euinels 2 (eednd) seprwouoaiy)d
‘wup 'piun
6 99 -- sLsnoe| eLR|A1S € ‘dssndojoouy ¢ ‘ds snipejoondasd € ‘Y9 Jrey M aepiaiignL
0T 99 / "ds sndojoou) € (eednd) seutwouoayy ¢ aepleenAyoug ¢ sLIsnoe| eLe|A1S
€T d / seulpodAue % o drey mosepioligny € (sednd) "ds snwouosiyd v "ds sndAuelo.1109sd
9T 3% ] ‘ds einauoukiod ¥ seulpodAue]l ¥ ‘ds sadipuarered ¥ (1npe)
SN|21N2SgOo SNSSapOI]
ford 3%} / ds ea109sdooIN 17 sljigeen ¥ ‘ds einauoukio) g SIJI0eLIBA /SIUNWIWOI SIBN
/Slunwiwo sreN
Gz oS 9 suiepnalado snjaus|N ¥ sLe|naado snisusiN S ‘ds e||9[eAH [ "ds sndojoou)
1€ 40 9 ‘ds snsie1Auelesed 9 suisnoe| elelA1IS 6 seuipodAue] 9 ‘ds snsielhue ]
oy 90 g JepIoLIgN] "WW| "pIun 9 ‘ds eanauoukio) 0T ‘ds snsieifuerered 9 ‘ds snipe|o0.308sd
N4 140 9 ‘ds snsiejAue | 8 ‘dsejereAH 0T “ds eJj09sdoJoIN 9 *ds eInauouAio)
Sy 3% -- ere1bip o1 11 ‘ds enoasdololN - TT slre|nalado snisusiN 6 erebip o1
Y d 01 ‘ds sndAu®)oJ198sd ST ‘ds sadipuajered  ZT erenbipoleg 0T siiejnalado snjaus|N
/S 90 8 ‘ds sadipusiered 2 eeubipodg €1 ‘ds sndAuejonoesd T ‘ds snwouoaiyd
€9 oS 8 ‘ds esAyd 12 ‘ds snsiejAuerered Tg seulwouoayd 8T 9epIoLIgN] "WwW| "pIun
€9 %) 0T aepIoLyIgqN ] "Wwj "pIun 0e ‘ds sndAuejondesd  TE ‘dsesAud /2 aeulWwouoIIYD
68 %) 9 aeulwouodIyd e ‘ds snsielhue]  €¢ Y2 Jley mosepiolignl 0g ‘ds esAyd
0T 90 8 “ds e|j81eAH 117 seulwiouollyd  zy  deplolignl wwl piun  8e "ds sadipusjered
8TT 90 0T "ds snwouoJiyd 67 ‘ds snwouollydy G5 ‘ds snwouodiyd 06 ‘ds e|[ajeAH
[e10]  p|IN9 anjen uoxe | el uoxe] gl uoxel Tl uoxe |
Buipasq  aoueIs|OL
e9T 09d

Page 121 of 126

: T001605-09

Report Number



1.8
1 d 9 elAwod|ed /e1zzeg
T -- - snueydeip Jaiseboleeyd
T - - (sednd) "ds sndojoou)
I d 8 "ds snwiouo41yd01dA1D
T 3% 9 ‘ds sadipusi01dAi)
1 90 8 aepIpLdAD
1 2s 9 "ds ewost|aH
1 d S "ds eIpAH
T 20 -- LisIsIswjoy sniLpouwi
T oS / ‘ds eaeUWAT]
T oS ] "ds ea109sdouseyd
1 40 8 ds wnipisid
1 d 9 ‘ds e1zzaqo.d
1 d 6 ‘ds snipejoo.d

"panuIU0d — "B9T D9d

Page 122 of 126

Report Number: T001605-09



T 90 8 ds saAydouwy €62
T 20 -- IqeLIeA /siunwiwiod sieN T ‘WJ Jtey M seploiigqn L
1 90 8 “ds sedipusiesed 1 113Je]9 sniequieso.d
T 01 ) ‘ds eajoasdouseyd T ‘ds es09sdouseyd
T HS 8 113{4B[0 SnJequiedold T “ds sadipusieled
T -- - (aednd) *ds sndAueo.109sd 882 T SijigeLreA
/SlUNWwwo sreN
1 d S SawlIoLIpIquIol | T (eednd) ‘ds sndAuejonodesd T ‘ds eIpAH
Z -- - (eednd) seprwouoaiyd 1 ‘dswnipisild T (eednd) sepLpAyd3
Z 99 - sLsnoe| elejA1S 1 ‘ds seAydouwn1 T aepipudAD
¥ 3% ) ‘ds sndojoou) I sepleenAyoug I "ds sndojoou)
9 99 / ‘ds einauouliod T (eednd) ‘ds sadipualololg T ‘ds ewadope|d
9 d 0T ‘ds sndAue . T ‘ds sadipusiosolq T (sednd) *ds snwouoliyd
/ 90 8 aepipudAD T |pIXLIO) T (eednd) seurwouoaiyd
8 99 8 ‘ds sadipuajoloiq T aepluonbeuso) T snueydeip Jaiseboraeyd
8 99 - 11o6oApeM SleuoWwaRH T (eednd) T ‘ds wnjipady
“ds snsrelAuelope|d
6 90 9 "ds wnjipady Z suisnoe| eLRlAYS 2 ‘dseshud /62
6 90 9 aeuIWIOUOIIYD 2z ‘dsewosipH ¢ suenosado sndusiN T ‘142 J1ey M aeploiign
0T -- - (sednd) "ds snsielAueleled € ‘dssndojooly ¢ ‘dseinauoukiony T SawlloyIpIquIoL |
0T oS 8 ‘ds esAyd % ‘ds einauoukiony g (eednd) sepiwouosyy T ‘ds snsselfue |
0T d )] aeuipodAue [ ‘dsesfuyd v ‘dssnsieifue)] T ‘ds e1sauwi]
T - - (eednd) "ds eanoasdotonn [ (eednd) ‘ds snsrelfuelered g (eednd) T "ds sadipus10401q
‘ds snsiejAuerered
VT oS 9 s1iejnalado snisusiN 8 ‘ds wnjipady 9 ‘ds sadipusjoniq T “ds sep1021InD
a 40 9 ‘ds snsiejAue | 6 ‘ds snsiellue] ‘ds sndAuelondesd € ‘ds esAyd
9T 90 0T depIoLyIgn] "Ww| "plun 6 suejnosado smausiN eenbipoleg € sireinasado smausiN
9T 90 S 42 Jtey m aeproian L 0T 'ds sndAueionoesd 8 I196oAp[em sleuowseH ¥ aeplouyIgn L
‘W “pun
G2 01 9 ‘ds ewosljaH 1T (sednd) "ds enossdoioin 6 aeulwouodly) G ‘ds wnipisid
G2 40 8 ‘ds wnipisid 1T ‘dsejereAH 0T geuipodAuel 9 ‘ds sndAue |
N4 %) -- erebip o1 1T ‘ds snwouolyd  TT ‘dsewosipH 9 aepipudAD
0S 92 8 ‘ds ejjafeAH A seploLyIgn L "wwy plun - 6T ‘dswnipisid 2T "ds ewosi|aH
SoT 40 9 ‘ds snsiejAueresed a ‘Yo Jrey M aepoiignl T2 ‘dsejoleAH 8T ‘ds ea109sdotoin
VeI 99 0T “ds snwouoliyd 8z ‘ds snsuejAueleled Gz ‘ds snwouodlyd 8T ‘ds e||9[eAH
GeT d 0T ‘ds sndAue104199s5d e erenbiposg 29 ‘ds ejoasdodIN 86 ‘ds snwouoayd
6.1 3% / “ds eaoasdoloiN 66 ‘ds enoasdoolN - // ‘ds snsiejAuelered  QTT ‘ds sndAue]04199s5d
[e101  plInNo anjeA uoxe| €l uoxel gl uoxel TLl uoxe]
Buipes4  dourIg|OL
e.T 09d

Page 123 of 126

: T001605-09

Report Number



8.8

D I I I B |

D I e B B B T I I |

o o o

snueydeip Jaisefolseyd
(eednd) seurwouolaiy)d
(eednd) "ds snwouoaiyd
"ds ewadope|d

(sednd)

‘ds snsrelAuelope|d
aepluolibeuson)

9epIX1I0D
"ds sap1021jnd

(sednd) "ds sadipuajoloiq
aepleenAyoug

(eednd) seprLpAyd3

‘ds elpAH

"ds e1sauwi]

"panuNu0d — "8/ T D9d

Page 124 of 126

Report Number: T001605-09



T d 9 aepizAwons
T d g sawuoyIpIquios L 26¢
14 (3%} - ele|noipuadde euine|S T SaWI0IPIqUIOL |
€ 90 - 11960Ap[eM SIeuowaeH T ‘ds e|njjaqi
€ Hd € ds eayeAxo T ‘ds ewosijaH
v (3%} 9 uiwouoiyD T ds e1ss11i94
v 92 0T 1nj1aioq ose@ 262 T eepleenAyoug
% d G (yInpe) T ‘ds wnuseyds T ‘ds snsrelAuelope|d €62
SN|18JnJsgo SNSSapoIT]
S 90 8 aepIpLdAD 1 sepizAwons T snueydelp T aeplouyian L
Jaisefolaeyd ‘wwj piun
[ 90 - SI[IQRLIBA /SIUNWIWIOD SIBN T ‘dselyvAxo T elAwoded feizzeg T "ds ewo3s0.d
9 99 9 ‘ds wn|ipadAjod T siejnaltado snsusN ¢ epolyigny T "ds wn|ipadAjod
‘wuwj ‘pun
/ 90 - erenbip olag T (ente)) 2 elejnolpuadde euine|ls T (enue]) “ds snioydojaH
SN|18JNJsgo SNSSaPOIT]
8 90 0T “ds snwouoliyd 1 Lgislewigoy snjupouwt] ¢ sepiuoubeusoy T ‘ds sndojod1i)
8 d 4 eunibiy eisabng T ‘ds seproony ¢ Ipoomuspun T iuiwouoyD
eJY12400n3
6 90 8 ‘ds sadipusi0401g T (eednd) ‘ds ejjaluipunig ¢ euubn eissbng g ds eaiy1eAxQ
6 d -- IpooAUBpUN BIY18100NT 14 sepipudAD ¥ W JreymsepIgnl € ‘W2 Jrey m seploiiqn L
21 %) 8 ‘ds wnuaeyds e wouoalyy ¥ ‘ds snwouodlyy ¢ ‘ds wnuaeyds
€T oS 3 ‘ds snjnesAo % Qmpe) 9 ‘dssnneifo ¢ 1]o6oApeM SleuOWRRH
SN|12n2sgo SNSSapol]
9T d S ‘ds edpAH v n|pIog oA 9 ‘ds sadipualonig € ‘ds sadipusioioiq
8T -- - eunuadias steuopiydo g ‘ds wnppadAjod £ eenbipolsg € aepipudAD
T2 90 - sLIsnoe| eLelA1S S eunuadies sreuopiydo 8 ‘ds wnuseyds ¢ ‘ds snwouoayd
€e 3%} g Y2 drey M aepionign 9 IpooMmJapun BIYlel0ong €T eunuadias sieuopiydo sljigelen
/SlunWwiwo sreN
ey oS 9 siiepnalado snjaus|N 8 ‘ds sndAuelondesd 91 ‘dselpAH g eunibn eisabng
G d 0T ‘ds sndAue]04198sd 0T ‘dsejereAH 02 ‘ds sndAuejondesd  / ‘ds sndAuejou109sd
99 d - aepluolibeuson) 9z ‘Y0 drey M aepioiany Tz susnoe| eUelAls 4 ‘ds snjnesAo
v/ 90 0T JepIoLyIgn] "Ww| "plun z€ ‘ds snsiejAuerered /g suenasado smsusN ST sireinasado smausiN
8T1 40 9 ‘ds snsiejAuelered T ‘dsesAyd € ‘dsesAuyd oy ‘ds snsiejAuerered
vT oS 8 ‘ds esAyd ¥9 aepluoubeuso) 9y ‘ds snsielhuereled 99 ‘ds esAyd
281 90 8 ‘ds e|[a1eAH 1L SepIOLYIGNL "WwW| plun 19 ‘dseleleAH 12T ‘ds e|[8[eAH
101 pno anfeA uoxe | el uoxel zL uoxel Tl uoxe
Buipes4  dourIs|OL
BZZ 09d

Page 125 of 126

: T001605-09

Report Number



1/8

1 d 9 elAwod|ed /e1zzeg
T - -- (sednd) “ds ejja1uipunig
T -- -- snueydeip Jaiseboleey)
T 99 ] “ds snsrelAuelope|d
T [2%) / "ds sndojoou)
1 d 9 "ds sap1oa1ny
T 90 0t sepiseniyous
T 01 9 “ds eiss1LIIa4
1 oS 9 "ds ewosl|aH
T HS - (senuey) "ds snioydojaH
1 d 6 ds e|nyjaqi
T 90 - LisIsiswyjoy snjLpouwnT
T d g (eentey)

SN|121N2sgo SNSSapol]
T d 8 “ds ewoIs0ld

"PaNUIU0d — "BZZ D9d

Page 126 of 126

Report Number: T001605-09



	STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS
	GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT
	GENERAL INFORMATION
	TABLE OF CONTENTS 
	1.0 EXECUTIVE SUMMARY
	2.0 INTRODUCTION
	3.0 MATERIALS AND METHODS
	3.1 Site Selection
	3.2 Physical Habitat Assessments
	3.3 Benthic Macroinvertebrate Sampling
	3.4 Taxonomy of Benthic Macroinvertebrates
	3.5 Water Quality and Sediment Measurements
	3.6 Pyrethroid Analysis
	3.7 Bulk Metals and SEM/AVS Analysis
	3.8 Statistical Analysis 

	4.0 RESULTS AND DISCUSSION 
	4.1 Physical Habitat
	4.2 Benthic Macroinvertebrates 
	4.3 Water Quality and Sediment Parameters 
	4.4 Pyrethroids
	4.5 Bulk Metals and SEM/AVS
	4.6 Relationship of Benthic Metrics to all Stressors  
	4.6.1 Benthic Metrics vs. Pyrethroids
	4.6.2 Benthic Metrics vs. Metals
	4.6.3 Benthic Metrics vs. Habitat Metrics
	4.6.4 Benthic Metrics vs. Pyrethroids, Metals and Habitat Metrics


	5.0 CONCLUSIONS
	6.0 REFERENCES
	TABLES SECTION
	TABLE 1 Sample site names, coordinates and water quality parameters measured during May 2008 in Pleasant Grove Creek (PGC).
	TABLE 2 Scoring of individual physical habitat metrics (0-20 scale) and final habitat score (maximum of 200) for sites in Pleasant Grove Creek (PGC) sampled in May 2008.
	TABLE 3 Physical habitat characteristics for 2008 Pleasant Grove Creek (PGC) sites that were not scored on a 0 - 20 scale.
	TABLE 4 Total and taxon abundance for benthic macroinvertebrates in Pleasant Grove Creek.
	TABLE 5 Benthic metrics by site for the 27 Pleasant Grove Creek sites.
	TABLE 6 TOC and grain size values for Pleasant Grove Creek (PGC) sites for 2008.
	TABLE 7 Pyrethroid concentrations (ng/g dry weight) from Pleasant Grove Creek (PGC) sites including 1% TOC normalized values by site in 2008. Non-detected values for Fenpropathrin (noted by an *) were assigned a value of one half the detection limit. 
	TABLE 8 Toxic units (TU) calculations for pyrethroids (1% TOC normalized) by site for Pleasant Grove Creek (PGC) sites in 2008. The sum of TUs by site and ranking by all sites is also included. Toxic units > 1.0 are in bold type.
	TABLE 9 Bulk metals concentrations in sediment (µg/g dw) for the 2008 Pleasant Grove Creek (PGC) sites. Metals concentrations exceeding Threshold Effects Levels (TELs) are in bold.
	TABLE 10 Concentrations of acid volatile sulfide (AVS), simultaneously extracted metals (SEM), and the SEM/AVS ratio in sediment from the 2008 Pleasant Grove Creek sites.
	TABLE 11 Results of univariate linear regression models of benthic metrics versus pyrethroids in sediments (standardized to toxic units by dividing TOC-standardized concentrations by LC50 values for the pyrethroids) in Pleasant Grove Creek in 2008, indicating type of the relationships (+ = direct; - = inverse) and R2 values for significant relationships (=0.01; NS=not significant). 
	TABLE 12 Results of univariate linear regression models of benthic metrics versus pyrethroids in sediments (standardized to toxic units by dividing TOC-standardized concentrations by LC50 values for the pyrethroids) in Pleasant Grove Creek in 2006-2008, indicating type of the relationships (+ = direct; - = inverse) and R2 values for significant relationships (=0.01; NS=not significant). 
	TABLE 13 Results of stepwise multiple linear regression models of benthic metrics versus toxicity units for pyrethroids for: a) Pleasant Grove Creek in 2008; b) Pleasant Grove Creek in 2006-2008. Only variables that were significant at =0.01 were included in the models (NS= not significant). The direction of the relationship for each significant variable is indicated (+ = direct; - = inverse), as is the contributed R2 values.
	TABLE 14 Results of univariate linear regression models of benthic metrics versus metals in sediments (standardized to toxic units by dividing by TEL values for the metals) in Pleasant Grove Creek in 2008, indicating type of the relationships (+ = direct; - = inverse) and R2 values for significant relationships (=0.01; NS=not significant).
	TABLE 15 Results of univariate linear regression models of benthic metrics versus metals in sediments (standardized to toxic units by dividing by TEL values for the metals) in Pleasant Grove Creek in 2006-2008, indicating type of the relationships (+ = direct; - = inverse) and R2 values for significant relationships (=0.01; NS=not significant).
	TABLE 16 Results of stepwise multiple linear regression models of benthic metrics versus metals in sediments (standardized to toxic units by dividing by TEL values for the metals) for: a) Pleasant Grove Creek in 2008; b) Pleasant Grove Creek in 2006-2008. Only variables that were significant at =0.01 were included in the models (NS= not significant). The direction of the relationship for each significant variable is indicated (+ = direct; - = inverse), as is the contributed R2 values.
	TABLE 17 Results of stepwise multiple linear regression models of benthic metrics versus habitat metrics for: a) Pleasant Grove Creek in 2008; b) Pleasant Grove Creek in 2006-2008. Only variables that were significant at =0.01 were included in the models (NS= not significant). The direction of the relationship for each significant variable is indicated (+ = direct; - = inverse), as is the contributed R2 values.
	TABLE 18 Results of stepwise multiple linear regression models for: a)1. Pleasant Grove Creek benthic metrics versus toxicity units for pyrethroids, habitat metrics, and metals to TEL ratios for 2008; and a)2. Pleasant Grove Creek benthic metrics versus principal components of the environmental data for 2008; b)1. Pleasant Grove Creek benthic metrics versus toxicity units for pyrethroids, habitat metrics, and metals to TEL ratios for 2006-2008; and b)2. Pleasant Grove Creek benthic metrics versus principal components of the environmental data for 2006-2008. Only variables that were significant at =0.01 were included in the models. The direction of the relationship for each significant variable is indicated (+ = direct; - = inverse), as is the contributed R2 value.

	FIGURES SECTION
	FIGURE 1 2008 Pleasant Grove Creek (PGC) sample sites.
	FIGURE 2 Flow chart summarizing complementary statistical approaches.
	FIGURE 3 Results of the canonical correlation analysis of benthic biological versus environmental data for Pleasant Grove Creek in 2008: canonical variate for principal components of benthic metrics* versus the canonical variate for principal components of environmental data** (pyrethroids to TUs, metals to TELs, and habitat metrics). The principal components that were most highly correlated with the canonical variates are shown, along with the direction of their relationships (shown by arrows). The metrics in brackets are those that were those that were most highly loaded on these principal components.  
	FIGURE 4 Results of the canonical correlation analysis of biological versus environmental data for Pleasant Grove Creek in 2006-2008: canonical variate for principal components of benthic metrics* versus the canonical variate for principal components of environmental data** (pyrethroids to TUs, metals to TELs, and habitat metrics). The principal components that were most highly correlated with the canonical variates are shown, along with the direction of their relationships (shown by arrows). The metrics in brackets are those that were those that were most highly loaded on these principal components.  
	FIGURE 5 Results of the canonical correlation analysis of benthic metrics versus environmental data (pyrethroids to TUs, metals to TELs, and habitat metrics) for Pleasant Grove Creek in 2006-2008. The metrics or variables that were most highly correlated with the canonical variates are shown in the sequence of the magnitude of correlations, along with the direction of their relationships (shown by arrows). 

	APPENDICES SECTION
	APPENDIX 1 California bioassessment worksheets including specific descriptions of the various physical habitat metrics.
	APPENDIX 2 Number of lowest identified taxa by transect and combined transects including tolerance values (TV) and feeding guilds (FFG) for Pleasant Grove Creek sites. 




