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1 INTRODUCTION

This report presents the results of the 2004 physical and biological monitoring activities
at the Milwaukee Habitat Area (habitat area) at the Port of Tacoma, Washington. The
habitat area is located within and beyond the mouth of what was the Milwaukee
Waterway prior to partial filling of the waterway as a nearshore confined disposal site for
contaminated sediments. The habitat area was constructed pursuant to the EPA-approved
plans and specifications for the Sitcum Waterway Remediation Project. In the aquatic
portion of the habitat area, elevations range from approximately +12 ft Mean Lower Low
Water (MLLW) to —10 ft MLLW, with the bulk of the habitat falling within the intertidal
zone (approximately +12 to —4 ft MLLW). Substrates range from select materials (gravel
and angular cobbles) to dredged material (sand and silt).

The results of the 2004 monitoring activities, presented herein, represent the final test
against the performance standards, which were developed to determine if the mitigation
goals of the project were met. The monitoring activities are described in Section 5 of the
Operations, Maintenance, and Monitoring Plan (OMMP) for the Sitcum Waterway
Remediation Project (Port of Tacoma 1994). In accordance with the OMMP, physical
site monitoring and limited biological sampling was conducted during 1995. In 1996,
1998, and 2000, full physical site monitoring and biological sampling efforts were
conducted at the habitat area (PIE 19983, PIE 2000, PIE 2001), as well as physical site
monitoring in 1997 (PIE 1998b). Based on the successful compliance with performance
standards in years 1998 and 2000, the Port of Tacoma (Port) and EPA agreed that specific
elements of the biological monitoring would not be conducted in 2002 and 2004. The
biological monitoring that was not conducted in 2002 and 2004 included benthic infauna,
macroalgae surveys, microalgae measurement, and avifauna surveys (EPA 2002). After
the 2002 monitoring, epibenthic plankter monitoring was aso discontinued for 2004
(EPA 2004).

The 2004 sampling consisted of physical monitoring and upland vegetation monitoring.
This report is presented in four sections and two appendices and has been designed to
provide a concise description of the results for 2004 compared to the performance
standards contained in the OMMP.

Section 2 describes the physica monitoring results for 2004 and contrasts that
information with the 1995 “as-built” condition, and the 1996, 1997, 1998, 2000, and 2002
conditions, where appropriate. Section 3 describes the methods and results of the
biologica sampling, including a description of any deviations from the OMMP, and
draws conclusions from the sampling results relative to the performance standards.
Section 4 presents a summary table of the results compared to the applicable performance
standards.

Appendix A contains the monitoring photographs. Appendix B contains the complete list
of the field sampling data sheets and laboratory sheets.
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2. PHYSICAL MONITORING
21 HABITAT TYPES

Distinct aguatic habitat types (i.e., high intertidal sandflat/mudflat, gravel/cobble, and
sandflat/mudflat) within the habitat area were delineated by surveying points along the
habitat boundaries. A biologist delineated the habitat by walking the edges with a pole-
mounted prism, while a surveyor used atotal station EDM (el ectronic distance measuring
device) to locate the position of the points. This process was repeated at 50 to 200 ft
intervals. The 1995 survey of habitat types was used to establish the “as-built” acreage
for each habitat type. The acreages of each intertidal habitat type surveyed in all years
are presented below in Table 1.

The upland habitat includes the area from the toe of the bank (approximately elevation
+12 ft MLLW) to the fence surrounding the habitat area (Figure 1). The high intertidal
sandflat/mudflat habitat type was delineated from the toe of the bank to the high elevation
edge of the gravel/cobble habitat type. The gravel/cobble habitat type was delineated by
following the contours of the rock substrate and closing the habitat polygon at the
bayward edge of thisrock substrate (Figure 1).

Table 1. Resultsof physical survey in the Milwaukee Habitat Area.

Acreage Totals

1995 1996 1997 1998 2000 2002 2004

Habitat Type

Saltmarsh 080 000 007" 0074 000 000 000
High intertidal sandflat/mudflat 247 316 327 330 331 331 023
Gravel/cobble 550 561 505 505 551 125 163
Sandflat/mudflat 977 943 1124 1124 987" 1263 1612

TOTAL intertidal habitat (+12to—4ft) | 1854 1820 1963 19.66 18.68° 17.19 17.98

Sandflat/mudflat (between —4 and —10 ft) 324 358 248 248 358 512 430

TOTAL intertidal/shallow subtidal 3 "
habitat (+12 to—10 ft) 2178 21.78° 2211 2214 22260 2231 22.28

1 Acreage of goose protection system. Areaof coverage by saltmarsh vegetation was very small.

2 The —10 contour could not be located during the 1996 survey, but based on the effort to determine its
location it is known that it lay well bayward of the 1995 position of the —10 ft contour. The 1995 —10 ft
contour was used in the calculation of thisarea. The—10 ft contour was located for subsequent surveys.

® Thisvalue is aminimum estimate of the acreage due to the incorporation of the —10 ft contour from 1995
into the calculation.

* Acreages were estimates due to incomplete contour linesin the NW corner of the sandflat/mudflat
habitat type.

No saltmarsh was present in 2002. The Port and EPA have addressed the saltmarsh
issues through the contingency planning process. It is noted that EPA (EPA 2003) made
a final determination that no further contingency planning or response efforts are
necessary for the performance standards pertaining to saltmarsh.
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The intertidal habitat acreage increased by 0.79 acre (approximately 5 percent) between
2002 and 2004 (Table 1). Thisincreasein intertidal acreage is the result of the migration
of the -4 ft contour bayward towards Commencement Bay. Based on comparisons
between the 2002 and 2004 surveys, the —4 ft contour migrated bayward, while the —10 ft
contour moved dlightly landward towards the mouth of the habitat area. The migration of
the —4 ft contour led to an increase of intertidal habitat (+12 ft to -4 ft MLLW) and a
decrease in shallow subtidal habitat (-4 ft to —10 ft MLLW). The landward migration of
the =10 ft MLLW contour led to a 0.03 acre decrease in total intertidal and shallow
subtidal habitat from 2002 to 2004. These bayward and landward movements of the
contours lines are consistent with the discussion presented in the 2002 monitoring report.
Overall intertidal and shallow subtidal habitat acreage combined (+12 to —10 ft) has
increased 0.5 acre from the 1995 “as-built” survey (Table 1).

Physical performance standard 1 requires that the acreage of intertidal habitat must equal
the acreage measured in the “as-built” survey. A total of 17.98 acres of intertidal habitat
is present at the site in 2004, which is 0.56 acre less than the intertidal acreage measured
in the “as-built” survey. Thus, performance standard 1 was not met in 2004. However,
as discussed above, the total intertidal and shallow subtidal acreage at the site has
increased 0.5 acre from the acreage reported in the “as built” survey (Table 1) due to the
continued growth of the Puyallup River delta.

The design of the Milwaukee Habitat Area maximized the acreage of intertidal habitat
while recognizing that both intertidal and shallow subtidal habitat is valuable for juvenile
salmonids. Further, due to the proximity of the site to the Puyalup River, it was
expected that sediment accumulation would occur at the site and increase the acreage of
shallow water habitat. This expectation has been borne out by the monitoring as the total
acreage of intertidal and shallow subtidal habitat combined has increased and is expected
to continue to increase based on the results of a linear regression (Figure 2). The linear
regression, which was presented in the 2002 monitoring report (Grette Associates 2003)
has been recaculated incorporating the results of the 2004 monitoring. The linear
regression includes extrapolation with these data and is considered valid based on the
observed growth of the Puyalup River delta. The location of the —4 ft MLLW contour
has moved either bayward or landward during the different monitoring years, with the
2004 results indicating a bayward movement of approximately 22 ft (this is based on the
length of the —4 ft MLLW contour and the increase in area encompassed by the —4 ft
MLLW contour). The —10 ft MLLW contour has primarily moved bayward since 1995
due to the constant input of sediments from the river, however from 2002 to 2004 the —10
ft MLLW contour has moved approximately 3.5 ft landward (cal culated the same way as
the —4 ft MLLW contour).

The difference in behavior of the two contour lines is likely due to the different wave
energy experienced at these elevations. Habitat at the -4 ft MLLW elevation is
susceptible to wave energy at a greater range of tidal elevations and wave heights than is
habitat at —10 ft MLLW. With continued input of sediment from the Puyallup River,
habitat experiencing low wave energy should increase in area, while shallower habitats
should show less consistent short term trends depending upon whether deposition or
wave action dominates over the period. Another possible reason for the movement of the
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two contour lines is the accuracy associated with standard land surveying methods. The
—4 ft MLLW contour is likely more difficult to accurately establish as the slope is
relatively flat and uniform. With relatively flat and uniform slopes more data points are
required to determine the location of specific contours, due to the variation in depths over
larger areas. The accuracy of the survey data could account for variations in the location
of the -4 ft MLLW contour. The location of the —10 ft MLLW contour was more
accurately established based on the increased slope within the bayward portion of the
habitat area.

Based on the growth in the delta over the last 50 to 60 years and the monitoring results
for the =10 ft MLLW contour, it is expected that shallow subtidal habitat will continue to
increase beyond the limits of the habitat area. As this habitat receives more deposition it
will reduce wave energy at the —4 ft MLLW contour allowing greater deposition at that
elevation. Therefore, the—10 ft MLLW contour is expected to continue to move bayward
while the -4 ft MLLW contour will change each year based on the bal ance between wave
action and deposition. The intertidal habitat area (+12 ft to —4 ft MLLW) is expected to
vary between years, but that area is expected to eventually follow the increasing trend
shown in Figure 2 for intertidal and shallow subtidal habitat combined. The results of the
monitoring activities support these statements; as the shallower —4 ft MLLW contour
varies more from year to year (approximately 22 ft from 2002 to 2004), then the location
of the —10 ft MLLW contour, which varies very little (approximately 3.5 ft from 2002 to
2004). Overall, it is expected that performance standard 1 will be met in the future as the
—4 ft contour moves bayward in response to the continued growth of the Puyallup River
delta.

Milwaukee Habitat Area 5 120-002
Monitoring Report, 2004



Figure 2. Total intertidal and shallow subtidal habitat acreage at the Milwaukee
Habitat Area with extrapolated linear trendline, 1995 to 2020".
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11996 data not included in regression (see Table 1)
2.2 PERMANENT TRANSECTS

Four permanent transects were established through the habitat area (Figure 1). Elevations
were surveyed along the transects to identify a profile. The first transect was established
300 ft northwest from the top of the closure berm and paralel to the berm (Figure 1).
The second transect was established across the mouth of the waterway. Benchmarks
consisting of one-half inch diameter rebar stakes were installed at each end of transects 1
and 2. The two outer transects (transects 3 and 4) were established parallel to transect 2,
200 and 500 ft north of transect 2. Benchmarks for these transects were established along
the training wall that extends beyond the end of the Milwaukee Waterway/Puyallup River
peninsula.

Surveyors determined the locations and elevations of points along all transects (Figure 1).
All elevation data were referenced to MLLW and all survey coordinates were referenced
to state plane coordinates (Washington State Plane South, North American Datum 1983).
The survey information was downloaded into a CAD (Computer Aided Design) format
for mapping. Results from the 2004 survey of transects 1 and 2 were compared with the
1995 profiles, aswell as all subsequent surveys (Figure 3).

In 1995, transect data for transects 3 and 4 were developed by overlaying the transect
location on the “as-built” drawing and determining an elevation and a relative location
from the O point of the transect (defined as the training wall). Therefore, the 1996 data
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are the first measured profiles for transects 3 and 4. These are compared with the all
subsequent profilesin Figure 4.

23 PHOTO POINTS
Photographs were taken at the Milwaukee Habitat Area from the location of the re-bar

benchmarks that define the ends of the permanent transects (Figure 1). Typicaly 3 to 4
photographs were taken at each photo-point. Photographs are presented in Appendix A.
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24  SUBSTRATE CHARACTERIZATION

Surface sediments were collected to determine the substrate grain size in the habitat area.
Two sampling points were established along each transect in 1995. These sites were re-
sampled in all subsequent sampling years. For transects 1 and 2, the sampling points
were 150 and 350 ft, respectively, east of the top of the west bank of the habitat area that
was originally constructed as gravel/cobble habitat (Figure 1). For transects 3 and 4,
samples were collected at 500 and 700 ft, respectively, east of the training wall in the
areas originally constructed as sandflat/mudflat habitat.

The sediment cores were collected at low tide using a 4-inch diameter hand-held corer.
Sediment cores were removed from the top 10 cm of the substrate. Samples were placed
in double Ziploc bags with internal and external labels and transported on ice to Amtest
Inc., Redmond, Washington for standard grain size analysis.

Grain size distribution was determined using methods in general accordance with ASTM
422-63. Particles greater than 0.063 mm in diameter were separated using standard-sized
sieves (dry sieve analysis). Smaller particle sizes were determined by their relative
sinking rates in a water column (pipette analysis). Percent solids were determined using
Standard Methods 2540-B, where the samples are weighed wet, then completely dried
and weighed again.

In 2004, sand and silt were the dominant substrate materials within all transects (Table 2,
Figures 5 and 6). Transects 1 and 2, which were located within the area that once was
gravel/cobble habitat type now contains less than 1 percent gravel. Deposition of sand
and silt from the Puyallup River has covered the gravel. This deposition of fine material
has yielded a decrease in gravel/cobble habitat and an increase in sandflat/mudflat habitat
(Figure 5 and Table 1). Substrates from transects 3 and 4 have remained consistent from
year to year (Figure 6). Clay was not abundant within any of the transects (Table 2).

The sediments contain a high percentage of solids, indicating that the samples contained
little organic and colloidal clay material. The full results of the grain size analyses are
presented in Appendix B.

The substrate at the Milwaukee Habitat Area has undergone changes over the course of
the monitoring period that are consistent with its location near the mouth of the Puyallup
River. Specifically, sand and silt have covered much of the gravel/cobble habitat. The
resulting sandflat/mudflat habitat is providing a high quality substrate for the production
of epibenthic prey for juvenile salmonids (PIE 2001; Grette Associates 2003).
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Table 2. Resultsof grain size analysis.*?

Sand
Gravel Sieve No. 10 - 230 Silt
>U.S. Sieve No. 10 (=2 mm) (1.9999 mm —0.0625 mm) (6.24um —3.9um)

Sample

No. 1995 | 1996 | 1997 | 1998 | 2000 | 2002 | 2004 | 1995| 1996 | 1997 | 1998 | 2000 | 2002 | 2004 | 1995 | 1996 | 1997 | 1998 | 2000 | 2002 | 2004
1-1 49 <1 54 7 279 <1 | 03 39 49 75 42 59 | 740 | 79.7| 12 45 15 45 13 | 201|161
1-2 11 | <1 |258| 4 |213| <1 | 03 | 58 | 56 | 37 | 49 | 25 |835|304| 28 | 36 | 29 | 40 | 40 |11.7|634
2-1 32 | 27 |254| 11 | 25 | <1 |503| 48 | 26 | 27 | 23 | 39 |334(364| 19 | 38 | 35 | 59 | 50 |57.3|109
2-2 35 <1 7.4 13 35 <1 | 05 22 17 28 38 37 [ 336|161 | 42 71 57 46 52 | 58.2| 755
31 1 <1 | 05| <1 | 03 <1 | 03 51 72 55 40 75 | 544|236 | 45 21 40 57 22 | 387|704
3-2 1 1 <01| <1 |<03| <1 | 0.3 72 83 77 66 67 | 706 | 338| 25 12 22 33 24 | 24.4 | 58.6
4-1 <1 <1 | 0.6 1 0.3 <1 | 03| 40 67 38 26 29 [ 364|109 | 57 26 54 66 67 | 55.6 | 80.3
4-2 <1 21 <02 1 0.6 <1 | 05 19 = 48 27 68 | 625|46.0| 59 = 42 67 28 | 31.3 | 49.7

Clay
(<3.9um) % Solids

Sample

No. 1995 | 1996 | 1997 | 1998 | 2000 | 2002 | 2004 | 1995 | 1996 | 1997 | 1998 | 2000 | 2002 | 2004

1-1 1 6 4 6 [<03| 55| 4.2 85 64 76 80 93 75 | 75.2

1-2 3 8 9 7 13.7 | 47 | 6.1 77 70 63 77 61 77 | 72.4

2-1 1 9 12 7 82| 89 | 25 84 73 70 67 75 73 | 89.7

2-2 2 13 8 3 7 82 | 7.9 68 70 72 69 71 74 | 69.1

31 3 6 5 3 27 | 6.7 | 5.9 68 75 69 72 77 71 | 744

3-2 2 5 2 2 62 |49 | 76 | 71 | 72 | 81 | 76 | 76 | 77 | 713

4-1 3 6 8 8 4 79 | 83| 66 | 70 | 62 | 61 | 67 | 70 | 66.8

4-2 2| 2] 10| 6 |35 |62|40 |5 | > | 71|63 | 76 | 80 |781

! Sediment grain size distribution in fractional percent.
2|n each pair of samples, thefirst listed sample is the most westerly sample.
¥ No sample in 1996 due to unsafe substrate conditions.
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Figure5. Substrate characterization from transects 1 & 2 of the Milwaukee Habitat Area,
as an aver age percent of total solids.
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Figure 6. Substrate characterization from transects 3 & 4 of the Milwaukee Habitat Area,
as an aver age percent of total solids.
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3. BIOLOGICAL MONITORING
31 INTRODUCTION

Biological monitoring in the habitat area was conducted to assess upland plant assemblage and
coverage. Section 4 summarizes the results of the comparisons of al 2004 biological monitoring
to the performance standards.

3.2 UPLAND PLANT ASSEMBLAGE AND COVERAGE
3.2.1 Sampling

Survival, diversity, and coverage of upland vegetation were assessed on August 10, 2004.
Sampling units for upland vegetation were 10-foot radius plots. Replicating the studies done in
prior years, twelve numerically denoted (1-12) vegetation plots were evenly spaced along the east
side of the site, and thirteen (1-13) were evenly spaced along the west side. Plots were placed
above the top of the bank in the flat portion of the upland habitat.

The percent coverage by each species was visually estimated. Total percent cover often exceeded
100 percent due to multiple canopy layersin each plot. The overall percent survival of all planted
tree and shrub species was calculated by ssimply dividing the number of living plants within each
plot by the total number of plants present. These values were recorded on data sheets (Appendix
B). Qualitative observations of volunteer species, plant stress, and other pertinent features were
also recorded. Performance curves for upland plant assemblage and coverage are in Appendix B.

Due to the low survival rate of willow stakes during the 1996 and 1998 monitoring efforts, the
Port and the EPA determined that planting potted willows would be more appropriate (EPA
1998). Based on this agreement between the Port and EPA, performance standard 1 for percent
survival of installed willow stakes was not evaluated. Instead the percent coverage by willows,
from +12 ft elevation to the top of the bank, was calculated for the entire habitat area.

3.2.2 Results

Survival of planted trees and shrubs located between the top of the bank and the fence was 99.5
percent. Total plant coverage between the top of the bank and the fence averaged 100 percent for
both sides and no tree or shrub species that were originaly planted at the site failed to survive
(Table 3). Trees species observed at the site included red alder, Sitka spruce, Douglas fir, and
shore pine. Shrubs species observed included willows (Pacific, Hooker’s, Sitka and Scouler’s),
nootka rose, snowberry, salmonberry, California wax myrtle, vine maple, salal and Oregon grape.
Invasive plant coverage averaged 9.6 percent. Willows between elevation +12 ft MLLW and the
top of the bank, provided coverages of 50 percent on the west side and 25 percent on the east side
(see data sheets in Appendix B). Volunteer native tree species also observed included black
cottonwood, Pacific madrone, bitter cherry, and Oregon white oak.

Results of sampling show that performance standards 1A through 1F for Upland Habitat were met
in 2004 (Table 5).
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Table 3. Plant survival and coverageresultsfor the east and west sides of the Milwaukee
Habitat Area.

Herbaceous/ Woody Invasive
Ground Plant* Plant Total Plant
Vegetation Coverage Coverage Coveragé? Coverage®
Plot Per cent Survival (per cent) (per cent) (percent) (per cent)
West Side
1 100 100 40 12 100
2 100 85 75 25 100
3 100 60 100 7 100
4 100 100 77 15 100
5 100 100 67 3 100
6 100 86 97 10 100
7 100 95 77 3 100
8 100 51 100 8 100
9 100 5 100 1 100
10 100 47 100 1 100
11 100 96 68 5 100
12 100 47 100 5 100
13 96 53 100 2 100
East Side
14 100 14 90 5 100
15 100 16 100 1 100
16 100 30 100 7 100
17 100 95 100 7 100
18 100 90 70 25 100
19 100 15 100 2 100
20 100 45 100 2 100
21 100 22 100 6 100
22 92 100 85 1 100
23 100 95 27 3 100
24 100 100 30 13 100
25 100 20 85 70 100
Average
(east and west) 99.5 62.7 83.5 9.6 100

" Woody plant coverage includes trees and shrubs.

2| nvasive weeds encountered in the habitat area included Himalayan blackberry (Rubus procerus), Scot’s broom
(Cytisus scoparius),purple loosestrife (Lythrum salicaria), bull thistle (Cirsium vulgare), and Canadian thistle
(Cirsiumarvense). Invasive weeds species were determined from the Washington State Noxious Weed List.

3Total plant coverage has been calculated excluding areas of overlap amongst vegetation layers. Therefore, the totals
shown in thistable are typically less than the sum of the coverage values for the different vegetation layers reported
in Appendix B.

“ Total plant coverage includes trees, shrubs and groundcovers.
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4. CONCLUSIONS

The 2004 monitoring efforts evaluated the success of the Milwaukee Habitat Area. The habitat
area was assessed using performance standards presented in the OMMP for the Sitcum Waterway
Remediation Project (Port of Tacoma 1994). The results of the 2004 monitoring activities were
used as the final test against the performance standards. Based on the success of the habitat area
during previous monitoring efforts, the Port and EPA have dropped several monitoring activities.
The discussion below identifies which performance standards were assessed and whether they
were met during 2004 monitoring.

The OMMP contains only one performance standard tied to 2004 physical monitoring results.
This performance standard (performance standard 1) requires that the intertidal acreage (+12 ft
MLLW to -4 ft MLLW) be equal to the acreage measured in the “as-built” survey. The results of
the 2004 physical monitoring indicated that the intertidal acreage has decreased by 0.56 acre
(approximately 3 percent) from the acreage measured in the “as-built” survey, thus the
performance standard was not met (Table 4). The acreage of intertidal habitat has varied with the
position of the —4 ft MLLW contour. As discussed in 2002 and in Section 2.1 of this report, the
location of the —4 ft MLLW contour is dependent on the balance between deposition and wave
action. Based on this, the location of the —4 ft MLLW contour has the potential to vary from year
to year. From 2002 to 2004 the —4 ft MLLW contour has migrated approximately 22 ft bayward.
As previoudly discussed, it is expected that the location of the —4 ft MLLW contour will continue
to vary between years, but the area is expected to eventually follow the increasing trend
anticipated for the intertidal and shallow subtidal habitat combined.

Biological monitoring involved testing the 2004 monitoring results against 6 performance
standards (all for upland vegetation) listed in the OMMP. The remaining biological performance
standards were not evaluated in 2004, per agreements between the Port and the EPA (EPA 1998,
EPA 2002;and EPA 2004). Results of the 2004 monitoring activities indicate that the Milwaukee
Habitat Area met all 6 of the biological performance standards evaluated (Table 5). Upland
vegetation at the habitat areais thriving and providing coverage throughout the entire habitat area.
All of the originally planted tree and shrub species have survived and several volunteer native tree
species, including black cottonwood, Pacific madrone, bitter cherry, and Oregon white oak have
been established at the habitat area.

Milwaukee Habitat Area 15 120-002
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Table 4. Physical performance standards and monitoring conclusions.

Habitat Type Objective Performance Standards' Results Performance
Standard Met?
Intertidal Habitat 1. A persistent habitat. 1. The acreage of intertidal habitat must |Intertidal acreage was approximately 0.56 [No®
equal the acreages measured inthe  |acres less than the as-built survey
“as-built” survey. (decrease of 3 percent)?
Emergent Marsh 1. A persistent saltmarsh 1. Areal extent of 0.7 acres of saltmarsh |Not assessed in 2004 as part of agreement |N/A®

at the end of the monitoring period

between the Port and EPA

! Applied in years 6, 8, and 10.

2 Future passage of this performance standard is anticipated, see text in Section 2.1.

% The emergent saltmarsh habitat has been addressed through the Contingency Planning Process, thus a comparison to the performance standard is not provided in the
table. The EPA has made afinal determination that no further contingency planning or response efforts are necessary for the performance standards pertaining to
emergent saltmarsh (EPA 2003).

Tableb5. Biological performance standards and monitoring conclusions.

Habitat Type Objective Performance Standards' Results Performance
Standard Met?
Emergent Marsh 1. A diverse, dense, and  [1A. A minimum of 75% of the coverage |Not assessed in 2004 as part of agreement |N/A?

self-sustaining saltmarsh.

measured at the reference site

between the Port and EPA

1B. A minimum of 75% of the stem
density measured at the reference site

Not assessed in 2004 as part of agreement
between the Port and EPA

N/A?

Milwaukee Habitat Area
Monitoring Report, 2004

16

120-002



Tableb. Biological performance standar ds and monitoring conclusions (continued).

Habitat Type Objective Performance Standar ds* Results Performance
Standard Met?
Sandflat/Mudflat |1. A diverse and abundant assemblage of [1A. Benthic infauna abundance not statistically [Not assessed in 2002 as part of  [N/A®
benthic and epibenthic organisms less than reference. agreement between the Port and
similar to like habitats in EPA®
Commencement Bay.

1B. Total number of infaunataxa not Not assessed in 2002 as part of [N/A®
statistically less than reference and not |ess|agreement between the Port and
than 75% of the reference mean. EPA®

1C. Number of numerically dominant infauna |Not assessed in 2002 as part of [N/A®
taxa not less than 75% of reference (direct |agreement between the Port and
comparison of means). EPA®

1D. Number of numerically non-dominant Not assessed in 2002 aspart of [N/A®
infaunataxa not |less than 75% of agreement between the Port and
reference (direct comparison of means).  |EPA3

1E. Tota numerical abundance of all infauna |Not assessed in 2002 as part of [N/A®
not less than 75% of reference (direct agreement between the Port and
comparison of means). EPA®

1F.  Total wet-weight biomass of benthic Not assessed in 2002 as part of |N/A®
infauna not less than 75% of reference agreement between the Port and
(direct comparison of means). EPA®

1G. Samonid prey epifaunataxa not Not assessed in 2004 as part of [N/A*
statistically less than reference. agregment between the Port and

EPA

1H. Number of salmonid prey epifaunataxa |Not assessed in 2004 as part of [N/A*
not less than 50% of reference (direct agreement between the Port and
comparison of means). EPA*

1. Total numerical abundance of simonid  |Not assessed in 2004 as part of [N/A*
prey epifaunanot statistically less than agreement between the Port and
reference and not less than 50% of the EPA*
reference mean.

1J. Total wet-weight biomass of salmonid Not assessed in 2004 as part of [N/A*
prey epifauna not less than 50% of agreement between the Port and
reference (direct comparison of means).  |EPA*

2. Abundant benthic macroalgae similar  [2A. A minimum of 75% of the coverage in the |Not assessed in 2002 as part of [N/A®
to like habitats in Commencement Bay. reference site. agreement between the Port and
EPA®
Milwaukee Habitat Area 17 120-002
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Tableb. Biological performance standar ds and monitoring conclusions (continued).

Habitat Type Objective Performance Standar ds* Results Performance
Standard Met?
Gravel/Cobble 1. A diverse and abundant assemblage of [1A. Benthic infauna abundance not statistically [Not assessed in 2002 as part of  [N/A®
benthic and epibenthic organisms less than reference. agreement between the Port and
similar to like habitats in EPA®
Commencement Bay.

1B. Total number of infauna species not Not assessed in 2002 as part of [N/A®
statistically less than reference and not |ess|agreement between the Port and
than 75% of the reference mean. EPA®

1C. Number of numerically dominant infauna |Not assessed in 2002 as part of [N/A®
taxa not less than 75% of reference (direct |agreement between the Port and
comparison of means). EPA®

1D. Number of numerically non-dominant Not assessed in 2002 aspart of [N/A®
infaunataxa not |less than 75% of agreement between the Port and
reference (direct comparison of means).  |EPA3

1E. Tota numerical abundance of all infauna |Not assessed in 2002 as part of [N/A®
not less than 75% of reference (direct agreement between the Port and
comparison of means). EPA®

1F.  Total wet-weight biomass of benthic Not assessed in 2002 as part of  |N/A®
infauna not less than 75% of reference agreement between the Port and
(direct comparison of means). EPA®

1G. Samonid prey epifaunataxa not Not assessed in 2004 as part of [N/A*
statistically less than reference. agregment between the Port and

EPA

1H. Number of salmonid prey epifaunataxa [Not assessed in 2004 as part of [N/A*
not less than 50% of reference (direct agreement between the Port and
comparison of means). EPA*

1. Total numerical abundance of simonid  |Not assessed in 2004 as part of [N/A*
prey epifaunanot statistically less than agreement between the Port and
reference and not less than 50% of the EPA*
reference mean.

1J. Total wet-weight biomass of salmonid Not assessed in 2004 as part of [N/A*
prey epifaunanot less than 50% of agreement between the Port and
reference (direct comparison of means).  |EPA*

2. Abundant benthic macroalgae similar [2A. A minimum of 75% coverage. Not assessed in 2002 as part of [N/A®
to like habitats in Commencement Bay. agreement between the Port and
EPA®
Milwaukee Habitat Area 18 120-002
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Tableb. Biological performance standar ds and monitoring conclusions (continued).

Habitat Type Objective Performance Standar ds* Results Performance
Standard Met?
Upland Habitat 1. Provide abuffer for fish and wildlife |1A. 70 % survival of trees and shrubs 99.5% survival. Yes
using the intertidal habitats.
1B. Survival of aminimum of threetree All four species survived. Yes
Species.
1C. Survival of aminimum of four shrub All eleven species survived. Yes
Species.
1D. Minimum of 30 % coverage of treesand  |83.5% coverage. Yes
shrubs.
1E. Minimum 70 % coverage by groundcover, [100% coverage. Yes
shrubs, and trees.
1F. No morethan 20 % coverage by invasive |9.6% coverage. Yes
weedy species.
Sideslope (+12to |1. Provideavisual buffer for fish and 1. No performance standard® West side: 50% coverage N/A
top of bank) wildlife using the intertidal habitats. East side: 20% coverage

! Appliedin years 6, 8, and 10.

2 The emergent saltmarsh habitat has been addressed through the Contingency Planning Process, thus a comparison to the performance standard is not provided in the
table. The EPA has made afinal determination that no further contingency planning or response efforts are necessary for the performance standards pertaining to
emergent saltmarsh (EPA 2003).

3 Monitoring discontinued and performance standard not assessed, per agreement between the Port and EPA (EPA 2002).

* Monitoring discontinued and performance standard not assessed, per agreement between the Port and EPA (EPA 2004).

® Performance standard assessing the survival of willow stakes was dropped based on the planting of potted willows in response to the low survival of the willow

stakes (EPA 1998).
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PHOTO 1: Milwaukee Habitat Area, June 6, 2004. Photopoint at southeast
corner of the habitat, facing southwest. Tidal level =-3.5ft MLLW.

PHOTO 2: Milwaukee Habitat Aea, June 6, 20. otopot at southeast
corner of the habitat, facing west. Tidal level =-3.5ft MLLW.

Milwaukee Habitat Area A-1
Monitoring Report, 2004 November 2004
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H OTO 3: Milwaukee Habitat Aea, June , 2004. Photopoint at sotheast
corner of the habitat, facing northwest. Tidal level =-3.5ft MLLW.

P T 4: Milwaukee Habitat Aea,un 6, 20 otopoint souhw |
corner of the habitat, facing northeast. Tidal level =-3.4 ft MLLW.

Milwaukee Habitat Area A-2
Monitoring Report, 2004 November 2004
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PHOTO 5: Milwatkee Habitat Area, June 6, 2004. Photopoint at southwest
corner of the habitat, facing north. Tidal level =-3.4ft MLLW.

PHOTO 6: Milwaukee Habitat Area, June 6, 2004. Photopoint southwest
corner of the habitat, facing northwest. Tidal level =-3.4 ft MLLW.

Milwaukee Habitat Area A-3
Monitoring Report, 2004 November 2004
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PO : MinaueeHat Area, June 6, 2004. otooi nt a the middle of
the west side of the habitat, facing east. Tidal level =-3.2ft MLLW.

PHOTO 8: Milwaukee Habitat Area, June 6, 2004. Photopoint at the middle of
the west side of the habitat, facing northeast. Tidal level =-3.2 ft MLLW.

Milwaukee Habitat Area A-4
Monitoring Report, 2004 November 2004
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PHOTO 9: Milwaukee Habitat Area, June 6 004. otopoi at the middle of
the west side of the habitat, fa?l ng north. Tidal level =-3.2 ft MLLW.
" ¥l P ; _ o T3 '11#,‘

PHOTO 10: Milwaukee Habitat Area, June 6, 2004. Photopoint at the northeast
tip of the habitat, facing south. Tidal level =-3.8 ft MLLW.

Milwaukee Habitat Area A-5
Monitoring Report, 2004 November 2004
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PHOTO 11: Milwaukee Habitat Area, June 6, 2004. Photopoint at the northeast
tip of the habitat, facing southwest. Tidal level =-3.8 ft MLLW.

PH OO 12: " i I| tat Ar une 6, Photopi t the northeast
tip of the habitat, facing west. Tidal level =-3.8ft MLLW.

Milwaukee Habitat Area A-6
Monitoring Report, 2004 November 2004

Appendix A



PHOTO 13: Milwaukee Habitat Area, June 6, 2004. Photopoint at the northwest
tip of the habitat, facing northeast. Tidal level =-2.9 ft MLLW.

PHOTO 14: Milwaukee Habitat Area, June 6, 2004. Photopoint at the northwest
tip of the habitat, facing north. Tidal level =-2.9 ft MLLW.

Milwaukee Habitat Area A7
Monitoring Report, 2004 November 2004
Appendix A



PHOTO Milwee Habitat rea, June ,0. Photopoint at the northwest
tip of the habitat, facing northwest. Tidal level =-2.9ft MLLW.

Milwaukee Habitat Area A-8
Monitoring Report, 2004 November 2004
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Am Test Inc. LABOGRATAGOTGRIES Professional
14603 N.E. 87th St. Analytical
Redmond, WA Services
98052

Tel: 425.885.1664
Fax: 425.883.3495
www.amtestlab.com

Jun 18 2004

GRETTE ASSOCIATES

151 S. WORTHEN ST.
WENATACHEE, WA 98801

Enclosed please find the analytical data for your SITCUM WATERWAY REME
projeckt. :

The following is a cross correlation of client and laboratory
identifications for your convenience.

CLIENT ID MATRIX AM TEST ID TEST

1-1 TRANSECT 1 WEST Soil 04-A007198 CONV, GR SIZE,
1-2 TRANSECT 1 EAST Soil 04-A007199 CONV, GR SIZE,
2-1 TRANSECT 2 WEST Soil 04-A007200 CONV, GR SIZE,
2-2 TRANSECT 2 EAST Soil 04-A007201 CONV, GR SIZE,
3-1 TRANSECT 3 WEST Soil 04-A007202 CONV, GR SIZE,
3-2 TRANSECT 3 EAST Soil 04-A007203 CONV, GR SIZE,
4-1 TRANSECT 4 WEST Soil 04-A007204 CONV, GR SIZE,
4-2 TRANSECT 4 EAST Soil 04-A007205 CONV, GR SIZE,

Your eight (8) samples were received on Friday, June 4 2004.

This was within 24 hours of the time that the samples were collected
( 6/ 3/04) At the time of receipt, the samples were logged in and
properly maintained prior to their subsequent analyses.

The analytical procedures used at Am Test are well documented,
and are typically derived from the protocols of the EPA, USDA,
FDA or the Army Corps of Engineers.

Following the analytical data you will find the QC results and
"Methodology Report". This table includes information relative
to the detection limits, analyses dates and method references.

Please note that the detection limits that are listed in the body
of the report refer to the Method Detection Limits (MDL's), as
opposed to Practical Quantitation Limite (PQL's).

If vou should have any questions pertaining to the data package,
please feel free to contact me.

Singerely,
f

Aaron Young
Am Test Inc.

Project #: 120.002.400

BACT
CONV

Metals
Organics

Bacteriological MET
Conventionals ORG

i

I
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L ABOTRATGOTRLITES

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801

Attention:

Project Name: SITCUM WATERWAY REME
Project #: 120.002.400

SOIL SAMPLES

AM TEST Identification Number 04-A007198
Client Identification 1-1 TRANSECT 1 WEST
Sampling Date 6/ 3/04
PARAMETER RESULT Q D.L.
Conventionals
Total Solids (%) 75.2
Total Volatile Solids (%) g i |
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4 .75 0.10 gravel 0.20
-2 4.00 < B
=L 200 0 i |
0 1.00 0.30
+1 0.50 3.90 sand 79.7
+2 0.25 i[9
+3 0:125 46.9
+4 0.063 16.4
+5 05032 4.60
+6 0.016 6.80 silt 16.1
+7 0.008 3.30
+8 0.004 1.40
+9 0.002 < W50
+10 0.001 < O clay 4.00
>+10 <0.001 4.00
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)
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L A B ORATOU RII E S

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801
Attention:
Project Name: SITCUM WATERWAY REME
Project #: 120.002.400
SOIL SAMPLES
AM TEST Identification Number 04-A007199
Client Identification 1-2 TRANSECT 1 EAST
Sampling Date 6/ 3/04
PARAMETER RESULT . Lit
Conventionals
Total Solids (%) 72 .4
Total Volatile Solids (%) 1.91
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4.75 g 0.1 gravel 0.10
-2 4.00 ¢ g;1
=d: 2.00 @10
0 1.00 0.30
+1 0.50 1.40 gand 58.7
+2 0.25 5.80
+3 0.125 22 .9
+4 0.063 26+ 3
+5 0:.032 13.0
+6 0.016 11.86 silt 35.1
+7 0.008 6.90
+8 0.004 3.60
+9 0.002 1.50
+10 0.001 0.70 clay 6.10
>+10 <0.001 3.890
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



EST

LABORATG OTRITES

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801

Attention:

Project Name: SITCUM WATERWAY REME
Project #: 120.002.400

SOIL SAMPLES

AM TEST Identification Number 04-A007200
Client Identification 2-1 TRANSECT 2 WEST
Sampling Date 6/ 3/04
PARAMETER RESULT Q 0.1,
Conventionals
Total Solids (%) 89.7
Total Volatile Solids (%) 1.56
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4.75 22.0 gravel 50.3
-2 4.00 6.60
-1 2 .80 21 .7
0 1.00 8.80
+1 0.50 129 sand 38.5
+2 Q .25 13.4
+3 g.125 1 .30
+4 0.063 2.18
+5 0.032 3.00
+6 0.016 3.20 1 il 8.80
+7 0.008 L o TF0
+8 0.004 0.90
+9 0.002 0.20
+10 0.001 < 0.1 clay 2.40
>+10 <0.001 2.20
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



EST

L ABORATOTRITES

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801

Attention:

Project Name: SITCUM WATERWAY REME
Project #: 120.002.400

SOIL SAMPLES

AM TEST Identification Number 04-A007201
Client Identification 2-2 TRANSECT 2 EAST
Sampling Date 6/ 3/04
PARAMETER RESULT Q D.L.
Conventionals
Total Solids (%) 69.1
Total Volatile Solids (%) 2.78
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4.75 g 0.1 gravel 0.30
-2 4.00 £ §.0
-1 2.00 Q.30
0 1.00 Q.10
+1 0.50 1.70 sand 40.4
+2 0 .25 4.60
+3 0.125 8 . 40
+4 0.063 24 .3
+5 0: 832 10.8
+6 0.0L6 24 .2 silt 512
+7 0.008 10.2
+8 0.004 6.00
+9 0.002 1.70
+10 0.001 0.70 clay 7290
>+10 <0.001 5.50
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



EST

L A B ORATOMBRII E S

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801

Attention:

Project Name: SITCUM WATERWAY REME
Project #: 120.002.400

SOIL SAMPLES

AM TEST Identification Number 04-A007202
Client Identification 3-1 TRANSECT 3 WEST
Sampling Date 6/ 3/04
PARAMETER RESULT Q D.L.
Conventionals
Total Solids (%) 74 .4
Total Volatile Solids (%) 2.55
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4.75 = @l gravel 0.10
-2 4.00 < BT
-1 2.0 D10
0 1.00 & 0.1
+1 0.50 0.90 sand 54 .5
+2 0.25 105
+3 0,125 12 .1
+4 0.063 31.0
+5 0B322 14.5
+6 0.016 9.70 silt 39.4
+7 0.008 12.4
+8 0.004 250
+9 0.002 1.40
+10 0.001 0%70 clay 5.90
>+10 <0.001 3.80
Gravel <-2 te -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)
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L A B ORATOMRIE S

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801

Attention:

Project Name: SITCUM WATERWAY REME
Project #: 120.002.400

SOIL SAMPLES

AM TEST Identification Number 04-A007203
Client Identification 3-2 TRANSECT 3 EAST
Sampling Date 6/ 3/04
PARAMETER RESULT Q D, Ly,
Conventionals
Total Solids (%) 71.3
Total Volatile Solids (%) 2.68
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4.7% < 0.l gravel
-2 4.00 < 01
-1 2.00 N 78
0 1.00 0.10
+1 050 0510 sand 56.4
+2 0.25 [ PO =
+3 0.125 22.0
+4 0.063 22.6
+5 0.032 8.90
+6 0. 016 15.3 silt 36.0
+7 0.008 8.0
+8 0.004 .70
+9 0.002 2.00
+10 0.001 L0 clay 7.60
>+10 <0.001 4,50
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)
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LABOTGRATOTGRITES

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801

Attention:

Project Name: SITCUM WATERWAY REME
Project #: 120.002.400

SOIL SAMPLES

AM TEST Identification Number 04-A007204
Client Identification 4-1 TRANSECT 4 WEST
Sampling Date 6/ 3/04
PARAMETER RESULT Q D.L.
Conventionals
Total Solids (%) 66.8
Total Volatile Solids (%) 2.96
GRAIN SIZE DISTRIBUTION
PHT OPENING (MM) % RETENTION FRACTION PERCENT
4.75 0.10 gravel 0.20
-2 4.00 0520
s 2.00 < 0.1
0 1.00 0.10
+1 Q.50 0+10 sand 38:9
+2 0.25 2.80
+3 0.125 7:90
+4 0.063 28.0
+5 0.032 3.10
+6 0.016 28.0 silt 52 .3
+7 0.008 152
+8 0.004 6.00
+9 0002 2.40
+10 0.001 1,10 clay 8.30
>+10 <0.001 4.80
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



EST

L ABOMRA AT OTRITES

ANALYSIS REPORT

GRETTE ASSOCIATES Date Received: 6/ 4/04
151 S. WORTHEN ST. Date Reported: 6/18/04
WENATACHEE, WA 98801
Attention:
Project Name: SITCUM WATERWAY REME
Project #: 120.002.400
SOIL SAMPLES
AM TEST Identification Number 04-A007205
Client Identification 4-2 TRANSECT 4 EAST
Sampling Date 6/ 3/04
PARAMETER RESULT D.L.
Conventionals
Total Solids (%) 78.1
Total Volatile Solids (%) 1.78
GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) % RETENTION FRACTION PERCENT
4.75 0.10 gravel 0.40
-2 4.00 < 0.1
-1 2:00 0.30
0 1.00 0.10
+1 0.50 1.30 sand 68.4
+2 0. 25 11.4
+3 0.125 33.2
+4 0.063 22 .4
+5 0.032 8.50
+6 0.016 12.6 silt 27.3
+7 0.008 4 .80
+8 0.004 1.40
+9 0 BI02 0.10
+10 0.001 < 05 clay 390
>+10 <0.001 3.80
Gravel <-2 to -1 phi Sand 0 to +4 phi
Silt +5 to +8 phi Clay +9 to >+10 phi

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



QC for 442619

04-A007198
04-A007199
04-A007200
04-A007201
04-A007202
04-A007203
04-A007204
04-A007205

DUPLICATES

04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
~04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203
04-A007203

MATRIX SPIKES

STANDARD REFERENCE MATERIALS

BLANKS

DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:
DUP:

Total Solids
Total Volatile Solids
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EST

LABOUBRATGOTRITES

METHODOLOGY REPORT

AM TEST ID 04-A007198 MATRIX : Soil

CLIENT ID 1-1 TRANSECT 1 WEST SAMPLED: 6/ 3/04

ANALYTE UNITS METHOD METHOD DETECTION DATE OF
NUMBER REFERENCE LIMIT * ANALYSIS

Grain Size % Retained D422 ASTM 0.10 6/10/04

Total Solids % Bl PSEP 0.01 6/ 9/04

Total Volatile Solids % p20 PSEP Blni. 6/10/04

SM = Standard Methods for the Examination of Water and Wastewater 18th ed.
SW-846 = Test Methods for Evaluating Solid Waste Physical/Chemical Methods

EPA = Methods for Chemical Analysis of Water and Wastes 1983
* Instrument Detection Limit



HYDROTMP Chart 1 N\/T_S

% PASSED

120.0

100.0

80.0

60.0

40.0

20.0

0.0
4750 4.000

1.700

GRAIN SIZE ANALYSIS |

0.125 0.063 0.032 0.016 0.008 0.004 0.002 0.001 <0.001
SIEVE SIZE (MM)

1.000 0.500 0.250

——04-a7198
——04-a7199

04-a7200
——04-a7201
——04-a7202

Page 1




HYDROTMP Chart 1 N\/Eﬂ'
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GRAIN SIZE SAMPLES
CHAIN OF CUSTODY FORMS



425-883-34395

AMTest Labs

12a

Oct 23 04 gs

Grette Associates
151 S. Worthen St. Wenatachee, WA 98801/ 509-663-6300 2111 North 30th Tacoma, WA 98403 /253-573-9300
Project:  Sitcum Waterway Remediation Project / Milwaukke Habitat Area Client: Port of Tacoma
Number: 120.002.400 Samplers: Haas
Sample Number Sample Type # and Preservatives Date Time Analysis
=
2l o e « - - i
— g_.) 3 @ 1 Ie) O T
Bl ®B| 4| £ O = .
L nl = l-u——} Q Tt <:Z( i 0 MO/DA |
/i g5 1-1 (Transect 1 West) X 6/3/2004 ASTM D-422
qq 1-2 (Transect 1 Easlt) X 6/3/12004 ASTM D-422
7400 2.1 (Transect 2 West) X 6/3/2004 ASTM D-422
0’ 2-2 (Transect 2 East) X 6/3/2004 ASTM D-422
Ua 3-1 (Transect 3 West) X 6/3/2004 ASTM D-422
03 3-2 (Transect 3 East) X 6/3/2004 ASTM D-422
Ot 4-1 (Transect 4 West) X 6/3/2004 ASTM D-422
o< 4-2 (Transect 4 East) X 6/3/2004 ASTM D-422
Totals: 8
Container(s): 8 Ziploc Bags ;‘lCustody Tracking
Alrbill  #N/A Relinguished Date/Time , Receivéd . Date/Time Intact?
Az Rl 1SiE ,;/ él % "."/ J [ ~ -P
v r%u—:\J{ £\ L] (ﬂ \ L( \U\_( f?r 0
Quality Control
Recorder .
Checkedby _




UPLAND VEGETATION
DATA SHEETS



Port of Tacoma
Upland Vegetation Field Form

\O'Pﬁi

Date: #- 10 -0

Weather: <, ..y, Recorder: ./ {_
Plot: )< 544 Time:
Percent Coverage:
Species: Loillo Lo Cover: 4o Layer:
Vigor:  aopd Comment: Sl
_ Species: R.ose Cover: p O Layer:
® Vigor:  &ho0d Comment: | S
Species: < nowleerty Cover: |0 Layer:
Vigor:  Creppl ; Comment: Shvu
Species: G rp =5 Cover; \O Layer: i
Vigor: Gieed Comment: Nev lg
Species: f1 /e woCael Cover: 2 Layer:
Vigor: G004 Comment: Hev b
Species: Cuv [ed Dacke Cover. | Layer:
Vigor: Giend Comment: \4\{(\)
Species: P(amnfain Cover. |\ Layer:
Vigor:  Giaemd Comment: \’\{’f \O
Species: Jlack bere 7 Cover; Layer:
Vigor: (rwoa Comment: Ve Ty
Species: Cumadimn ThisTLe  Cover: | Layer:
Vigor: Camatl Comment: He/{, :[yw
Species: <+ Tohwne (0o  Cover: Layer:
Vigor:  (qnnd Comment: H{ (‘b ]:4 v
Species: Pachie Madiont Cover: 7 Layer:
Vigorr  Gaeod Comment: Taieig
Species: Yealy Ever lash = Cover. | Layer:
Vigor:  Eippal Comment: Fevb
Species: & ruse, Cover: 1§ Layer:
Vigor:  Cuoood Comment: M- W{Q
Species: 5, Sewi 5 wWort  Cover: | Layer:
© Vigor: & ool Comment: M\w 1,3 :Ym\/
Species: Leose Cover: 16O Layer:
Vigor: <o @pb' Comment: SA ria ‘;
Species$|\npre Qna Cover: Layer: ,
Vigor:  Cae 00l Comment: 7?2,{
Species: Sh o2 e Cover: 4 Layer: g
@ Vigor: (wbo Comment: 7}"{1&,
Species: (2. ¥er 77y [2ash  Cover 25 Layer: _ )
Vigor:  (agud Comment: S hrn H
Species: Reel dicer Cover: €0 Layer:
Vigor: Caoor) Comment: 7;'“6&
Species: Eese Cover: £7) Layer:
Vigor: (=200 Comment: 5/1 Fina ZJ
Species: \Vine it aple Cover: 2. Layer:
Vigor: Good Comment: j/J Fi !)
Species: Snow leer ) Cover: 2_ Layer:
Vigor: /00 d i Comment: 4;11 Vi b
Species: Reer ly Ever faﬁi'm; Cover: 5 Layer:
Vigor: L1000 Comment: f%’ré
Layers: - Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent Dormant

Notes:



Weather: “Suinm &

Port of Tacoma

Upland Vegetation Field Form

Date: § -/ -0
Recorder: [/ (

Plot: (et Side

Percent Coverage:

Time:

@ Species:(qrees S Cover: 25 Layer:
Vigor: C*:@Cgk Comment: e !)
Species: Blaclefreve Cover: Layer:
Vigor: <P i ‘ Comment: Vine. Tov
Species: €+ John'e Do Cover: Z2_ Layer:
_Vigor: oo Comment: He r!o —,fm W
Species: Downs [as 77 Cover: | Layer:
Vigor: &IZ od Commeni:9 /‘?ﬁe_
Species: Snew bery Cover: 2 Layer: )
Vigor: Cama Comment: Shru \o
Species: Lo we Cover: ¢p Layer:
Vigor:  Grped . Comment: Shra \_3
Species: [2uttertly Buwsh Cover |4 Layer:
Vigor: (o) Comment: T hrwly
Species: Sal m o bEyTY Cover: (O Layer:
Vigor:  (soed Comment: Thru b
Species: &rz 55 Cover: Layer:
Vigor. (4o od Comme?iz Wevle
Species: LinnicErnnick Cover: 20 Layer:
Vigor: Good Comment: H A b
Species: Bluck bervy Cover: Layer. —  _
Vigor: DO Comment: Vg ,[y'rv
Species: 5 (Jonns et Cover Layer:
Vigor: Cgood Comme‘%t: Hé_k\g Tav
Species: Ro se Cover: 3 0 Layer:
@ Vigor: (ij.gc\ Comment: S.]r\ru.iq
~ Species: S ore g Cover: |~ Layer:
Vigor: Cagnd Comment: Tbg,@_,
Species: Sa [ pn beiry Cover: § Layer:
Vigor: oo Comment: th\n
Species: Yed Alder Cover: &~ Layer:
Vigor: Coamd\ Comment: /F/te,
Species: S nelobersy Cover: | p Layer:
Vigor: <P Comment: b\(\m\o
Species: Uve o Carape. Cover: § Layer:
Vigor: (Goed Comment: é h r‘uk
Species: Greoss Cover:& Layer: |
Vigor: erys Commen? M\Q
Species: Blackbermy Cover: ). Layer: 7
Vigor: {éioad Comment: \E\M Tav
Species: ,JDhn's wort  Cover & Layer:
Vigor: Ao o a Comme’?’:t: \J\_U \3 ’;A\}
Species: S\ gywve. YAWAL. Cover: 9 5 Layer:
@ Vigor:  Cous od Comment: Thee.
Species: Cover: Layer:
Vigor: é*'::;fc_p A Comment: _ Sh v“u\J
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent

Notes:



=
Weather: /0y

Port of Tacoma

Upland Vegetation Field Form

2 o5

Date: &~ (0~
Recorder: /. /| _

Plot: [, )pst Time:
Percent Coverage:
Species: V1 ne Maple Cover: Layer:
Vigor: (=100 Comment: 51/\%( ")
Species: Lave. o Cover: | Layer:
Vigor: &1@1 a:z;& d Comment: Li@"f)
Species: 5+ Tonns woex  Cover: Layer:
~__Vigor: Gt €0 Comment: Mgr\o fm/
. Species: Penme. Cover: Layer:
@ Vigor: (:"-'}_c»&d Comment: ‘ 3’&:&\)
Species: R A O\ ldov Cover: |\ Layer:
Vigor: Crpma Comment: el
Species: SWhopre Piwe Cover: {? Layer:
Vigor: SQeo Comment: ‘\’#e,{f,
Species: S oben Cover: Layer:
Vigor: Crocd i Comrne‘gt: @\f\m\o
Species: Dreeon Carey2e Cover: Layer:
Vigor; ,fjétoi:o d ( Comme%: 6 l(\ @!\o
Species: BuHatly Bush Cover: |() Layer:
Vigor: Cond Comment: S\(\ i\
Species: (Giyzas Cover: 4D Layer:
Vigor: G-zoc.ii Comment: H{’,\'\D
Species: annickianic i€ Cover: Layer:
Vigor: : (*Zoogl Commen? \)\Ju \’)
Species. Bl aele bervy Cover: Layer:
Vigor: CGood Comme% : \‘\Q(\) Ty
Species: W'\ Lo Cover: 2 Layer:
Vigorr  Caused Comment: Py
_ Species: Swviowo Cover: 4P Layer:
Vigor: - Comment: S \\rwh
Species: o A lder Cover: 4 Layer:
Vigor: Crond Comment: Tf&,@,
Species:Celitornta L2 Cover: Layer: _ |
Vigor: 4 »ad ‘ijru“‘ Comme’f?t:, SL‘NB
Species: Lawvini Clefnic & Cover: & Layer: -
Vigor:  Gep Comment: Hey b
SpeciesTe ot \y yerlath vy Cover 2 Layer: |
Vigor: Capod Comment: *\J\a\r \f_')
Species: (aress Cover: ) Layer:
Vigor: Caoe ¢ Comment: \‘\6’( \0
Species: Bla ck perty Cover: &~ Layer:
Vigor: (1o Comment: U\Vle, ,I;lu
Species: Canadian. Thisi2  Cover: ) Layer: -
Vigor: Cao60) Comment: Ulab dnv
75 Species: B3 lanc ke o Cover: | Layer:, _
@ Vigor: “loel ‘ Comment: Urvze qu/
Species: &ivw 55 Cover: G4~ Layer:
Vigor:  &eod Comment: )j'fd fé
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent

Notes:



Weather: %\nmqy

Port of Tacoma

Upland Vegetation Field Form

Date: &-(0-0Y
Recorder: /(] _

Plot: ()} ea- Sidp

Percent Coverage:

Time:

Notes:

Species: P lan—+= 1" Cover: § Layer:
@ Vigor (reopd Comment: ’AZCVA
SpeciesTo nv\y Everlasthry Cover ) Layer:
Vigor: @.wc;fd Comment: %fgy/_()
Species: Pac. Madrovie  Cover 20O Layer:
Vigor: ‘e Comment: 'ﬁ/{;f
Species: %ﬁ( Cover: 2O Layer:
Vigor: 2O c,gl Comment: <; hia ”)
Species: Wi o« Cover: LD Layer:
Vigor: /o modf Comment: Slqm j')
Species: Dowglas 1~ Cover. & Layer:
Vigor: (o0 Comment: Thee
i Species: T ome Cover: . |5 Layer:
6@) Vigor: é_wmﬂ) Comment:; Sj\mb
™" Species. § ho T Vil Cover. 5 Layer:
Vigor: (200d Comment: W
Species: v (o2 Cover: 7 Layer:
Vigor: (=000 Comment: Sh E)
Species: D o ph: 5 Ar Cover: 5 Layer: _
Vigor: Caood Comment: Tee
Species: Grass Cover: 95 Layer: .
Vigor: Giopd Comment: HQE" b
Species: Bl a e le oerry Cover: 2 Layer:
Vigor: & oad Comment: \/’\ n LImJ
Species: ¢+ = T onng woart  Cover: | Layer: I
Vigor: Sop Comment: 1.'\-(,\{\) Lt/
——  Species: \> low> Cover. 25 Layer:
V1 Vigor:  (oad Comment: Shru b
Species@ \l oA\ Biuslhhy  Cover § Layer:
Vigor: Evn oé Comment; 4\(\ m\j
Species: Grrz= Cover: |oO Layer:
Vigor: & ooj Comment: ‘l"\&v\o
Species: P/ u yrta 17 Cover. 2- Layer:
Vigor: ?éfood Comment: H_@r\o
Species: Pg!ackberry Cover: | Layer: |
Vigor.  Cap( Comment: N,
Species: 5t Johns «woof"  Cover:. 7 Layer:
Vigor:  Gheod Comment: Merb Ty
Species: 1. ThisTH Cover: |0 Layer:
Vigor: &0 Comment; \\,u\o :[:VIU
Species: vl Cover: § Layer:
|2 Vigor: k. Geod Comment: H{’Vé)
Species: (1vze5 § Cover: / 5~ Layer:
Vigor: &Gopd Comment: H@r b
Species B (ac e bery Cover: Layer: ,
Vigor: {noe Comment. Vm!, ,%1(/
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent



Port of Tacoma

Upland Vegetation Field Form

%O’F(

Date: €-/10-0O

Weather: .oy Recorder: / |
Plot: (\Ngct /@;,4 51 Time:
Percent Coverage: £
Species; Dewj le4s N Cover: 45 Layer:
@ Vigor: 00 Comment: T"f_,c_
Species: Bttty Buash Cover: Layer:
Vigor: & ped Commehgf> S\q 'k
Species: Eo@=e_ Cover: § Layer: .~
Vigor: éggc)c’ Comment: \)\(\fb\g
Species: Shore P e Cover. /& Layer:
Vigor:  Koed Comment: T\f eQ
Species: Red diAlr Cover: 15 Layer.
@ Vigor: Goo Comment: Jre e
Species: Bubely Bushh  Cover: /0 Layer:
Vigor: (m00c) Comment: e ]1
Species: Ving nmlaple Cover: Layer:
Vigor: (= 0 2l Comment: 4\,‘\/\.«]\\
Species: Dowglas hr Cover: ) o Layer: I
Vigor: 200 Comment: Tf_p‘p
Species: (e Cover: 109 Layer:
Vigor: C‘;?oao{ Comment: H@ ¥ ‘j
Species: Viavta, » Cover: | Layer:
Vigor: QD Y Comment: ) ‘H«-U( ‘0
Species: (vl e Pwek Cover: | Layer:
Vigor: Gopd Comment: rﬂ@,v l9
Species: Bluelebtrry” Cover:/ () Layer: -
Vigor: i Comment: \ine. Tonv
Species: 5. Johws (DT Cover. £/ Layer:
Vigor: & eoe d Comment: . HI,VL 1;4 v
Species: Car ThisTle Cover: L | Layer:
Vigor:  Eroed Comment: 'He,r’,:) Tnv
. Species: Zod Ao Cover: /D Layer: ;
)Lf Vigor:  &Gerd Comment: Tlree
Species: Shove. YViva Cover: 2¢ Layer: ;
Vigor: /2 ond Comment: Tree
Species: Lose Cover: 4p Layer: |
Vigor: Ciood Comment: S hra, 0
Species: L ([lowo Cover: |n Layer:
Vigor:  Capsd Comment: ?"W’wb
Species: (gvz 55 Cover: g¢ Layer:
Vigor: {"g,oool Comment: H&VB
Species: Tansy Bugwror® Cover: 1§ Layer:
Vigor: @’OQO’J Comment: Ha b j:mu
Species: Black bery Cover: | D Layer: i b
Vigor,  faoe Comment: Vf nZ I-HV
~——Species: Blaclk bervv Cover: Layer: =
@igor: y Commenit: Vine Ziv

Species: T <ol \oos e5hn A€ Cover: 7

Layer:

Vigor: Eroao) Comment: H—Ub Lot
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent Dormant

Notes:



Port of Tacoma

Upland Vegetation Field Form

Date: ¥ 10-0Y

Weather: f;_wm\ Y Recorder: £L( _
Plot: é&\ ach SIA.Q- Time:
Percent Coverage:
Species: ¢ Cover: & Layer:
@ Vigor: (rzooJ Comment: Sk \L
Species: Sno InenNy Cover: | Layer:
Vigor: Ca_mo‘ ! Commen?— <.\\ n ulo
Species: W {[ow Cover: /D Layer:
Vigor: Ebad Comment: S{\Win
Species: Sy pre, Fine Cover. ¢ Layer:
Vigor: &oo Comment; Treo
Species: % a | | Cover. 7p Layer:
Vigor: aned Commegt: 6(‘\{\\@
Species: Grp s ) Cover: Layer:
Vigor: () fd Commecrft? \\{U lQ
~—— Species: Yoo\ A\ d\j* Cover: |() Layer:
@ Vigor: len OO Comment: Tree
Species: Vouj o5 41 ¢ Cover: |& Layer:
Vigor:; 710@0\ Comment: ‘—Wreg_
Species: € Wh.ore. P L. Cover: 20 Layer:
Vigor: (e Comment: “Tres.
Species: o l\oLo Cover: Layer:
Vigor: (er00d Comment; S(WL&\O
Species; \Jiwa. WA u gl Cover: Layer:
Vigor: (16048 : Comme%t: g\w\u\@
Species: W Cover:\D Layer:
Vigor: l/u(good Comment; \'\,e,\( \()
Species: Gives 5 Cover: g Layer:
Vigor: (mo0od Commen%:— r\@ "D
Species: (inv €4 Dol  Cover: £\ Layer:
Vigor: RC—;, o0 Comment: H e\\o
Species. Klacle{pe oy Cover: ) Layer: :
Vigor: lrood ’ Commer:): \f\ NE j:\n\f
P Species: S nawle ™7 Cover: & Layer:
@ Vigor: Fa00d Comment: %\\mb
Species: <\ av e Nvea - Cover: Layer:__
Vigor: = fan Comment: Trm
Species:Vac, M_adrong Cover: |4~ Layer:
Vigor: ool Comment: Thes
Species: B rirew™ CNAVY Cover: 7. Layer:
Vigor: Crood Comment: Tree
Species: Wy \\L O L2 Cover: Layer:
Vigor: &0\ Comment: f)\Q\w\\q
Species: ed A\doc Cover: & Layer:
Vigor: é-ncx:r(‘) Comment; ‘\;‘{,Q,
Species: 3\ &\ ery Cover: 7 Layer. |, _ .
Vigor: =toeed Comment: U\M‘\;\m}
Species: Vwr o\ \oosestie Cover: £\ Layer: \
Vigor: lnood Comment; Pex I jm\}
Eyers: ~ Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent

Notes:



Weather: S vy

Port of Tacoma

Upland Vegetation Field Form

4 of &

Date: £- 1O ~0M
Recorder: || \_

Plot: \7 e %\9\{

Percent Coverage:

Time:

Species: Gros=y Cover: T Layer:

@ Vigor: (o mend Comment: He,u\)
Species: Ptz Cover: £ | Layer;
Vigor: Carosi Comment: M(’,\ \[‘)
Species: Linnielennic e  Cover: Layer:

= Vigor: Erod\ Commeirz? Mu\r_)
Species: Yot Cover: Layer:

l% Vigor: (= o@é Comme‘ig S(mm\)

e Species: Sala | Cover: |Q Layer: \
Vigor: Canod Comment: C\,{nvm\)
Species: Snowoerv7 Cover: 2 Layer:
Vigor: Good Comment: J('\ﬂn\g
Species: S pre f{ﬂm Cover: 9 Layer:
Vigol:  (Send Comment: \“ ee
Species: (w1l 2 Cover: 2.0 Layer:
Vigor:  foed Comment: LTI
Species: &v-u 59 Cover: Layer:
Vigor:  (—oed CommeLt: \-\/Qu W
Species: Dlgntain Cover: g€ Layer: '
Vigor: &Gos ot Comment: H_/_,(Lj
Species: Black berv/ Cover: (O Layer: y
Vigor: Good Comment: G T Wy

N Species: Sneowoes Cover; Layer:

@ Vigor: . / Comment: ’ SL\\(\:V)

Species: Red Aldev Cover: Layer. —
Vigor: Comment: \ ree
Species: (Loa-€ Cover: Layer:
Vigor: Comme?ﬁ?~ S\qw}o
Species: L 2\\low Cover: | & Layer:
Vigor: Comment: 3\(\@\%
Species: S € Vi Cover: 20 Layer:
Vigor: .Comment: T\r{,e_.
Species: CottonWovd @ldCover. 5 Layer:
Vigor: Comment: qﬁm
Species: Common Vedzh  Cover: 3 Layer:
Vigor: Comment: H»UV\O
Species: Lyt Cover: Layer:
Vigor: J Commeg; Hu}o
Species: &y s Cover: 40O Layer:
Vigor: Comment: H@,\r \3
Species: Tanaly/ @ﬂj wtoT  Cover: £ Layer:
Vigor: ‘ Comment: H,Q(\o j:v\u
Species: Bla ckbern Cover: Layer:, ,_ ,
Vigor: / Cornmenzt: Vine 11(\\/
Species:. Cover: Layer:
Vigor: Comment:
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent

Notes:



Port of Tacoma

Upland Vegetation Field Form

Date: ©*/0-0Y

Weather: D wny Recorder: [ L[
Plot: |Zu«%de Time:

Percent Coverage:

Species: ‘Sm\aﬂ Cover: 775 Layer:

Vigor: (fjop{;i Comment: g}\m »)
Species: Sea lnaon bery Cover. /D Layer:

Vigor: (2000 Comment: S lr\mjb
Species: { . &Uc{.{ﬂ, Cover: ;5 Layer:

Vigor: Conpoene) Comment: ‘Tff‘—f’
Species: L 2, [ (goc> Cover. 2D Layer:

Vigor: Liminck Comment; quu,b
Species: Dowsles A Cover 2D Layer:

Vigor: (N;,oor'i Comment: Tee
Species: S o v bher e Cover. Layer: -
Vigor: lnocd Commeilt: ' %Q‘W\l\)
Species: ~@sie ¢ Doy waover Layer: [
Vigor: 67000\ ) Commf—:‘g{}: ’ Sl\ vik b
Species: Plantain” Cover: | Layer:

Vigor: 00 Comment: M,U’
Species: Ve 5% Cover: Layer:

Vigor: Cvod Commegn? ’ M&(g
Species: 16 la.clclo@rry Cover. g~ Layer:

Vigor. « Choad Comment: Hu J@u
Species: Purple /oeseshite Cover: Layer:

vigor:  rec el Comment: Ht‘v b Tav
Species: Can, Thi5TLe Cover. Layer: e
Vigor: & wej Comment: )!{(;f’ h Ly
- Species: €O 5e Cover: Layer:
@ Vigor: Cﬂ[n@é Commer%t?J ’ .C)‘mm\')
=", Species: LY, \lo Cover. | Layer:
Vigor: & m/r Comment: 6'q Vin h
Species: Dowb\ S R Cover. 14 Layer:
Vigor:  (Geed. Comment: T\(“Qp
Species: P)u“c‘rw’ﬂy Bt Cover Layer: \
Vigor: —ood Comment: B}WV\ \;
Species: CivusS Cover. 5 Layer:
Vigor: Cheod Comment: %"te‘v L_'}
Species: Black bex v’\f Cover. | Layer: |
Vigor: G oed Comment: \}M{ fm v
Species: Cover: /7T Layer:
@ Vigor: G aoc:sd Comment: /V{, ;ﬂ%)
Species: PlaviFzir Cover. £ Layer:
Vigor: Goed Comment: Her b
Species: o mmon Ve-rh Cover: £ | Layer: 0\
Vigor: (7 (neop) Comment: / 1er )
Species: £ cot? B yoom  Cover \ Layer:
Vigor: s 00 Comment: ﬂ’)rm i
Species: Cover: Layer:
Vigor: Comment:
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent

Notes:



Port of Tacoma
Upland Vegetation Field Form

oS

Date: /€ -0
Weather: | .. Recorder: //{
Plot: [{o«-s”l — J{’& Time:
Percent Coverage
~— Species: Ced A,Lf Cover: 7. Layer:

@ Vigor:; C—; o) Comment: Trgf__
Species: Leose Cover: /o Layer:
Vigor: (20l Comme(ﬁt: S
Species: $a o | Cover: 2 Layer: ¢ ‘

Vigor: Ay, Comment: Shnny ~
Species: Swip 2 ey Cover: | o Layer: ¥
Vigor: /25 mesd / Comme[nt: Shndo
Spemes Vo, Meadro~e Cover: 7a Layer:

Vigor: (5 pee Comment: T}za,e___
Species: Willow> Cover: & Layer: \
Vigor: (e Commer;t. p \f\-‘f‘u\‘-'j
Species: Vinge Maple Cover: Layer: -, ‘
Vigor: (- i Comment: 6 \r\ ra\n
Specnes Do él R e Cover: Layer: :

Vigor: Comment: T{{’,Q,
Species: TZ,LO\ A A Cover: /o Layer:

@ Vigor: (ool Comment: Tvee.
Species: Shore Fia Cover: /4 Layer:
Vigor: Conod Comment: T(‘@_Q__
Species: Lo llowo Cover: 3> Layer:
Vigor: (i Comment: S hrw lg
Species: <.l on ey Cover: Layer:
Vigor: Gmod - Commerf}t: § If\ e l)
Species: Pge. ™Maclront  Cover: Layer: __
Vigor: C=o0d Comment: Tree
Species: Sfke, Sprece Cover: ) /) Layer:
Vigor: Conexit?y Comment: 7}6&
Species: Gzrer 55 Cover: 7« Layer:
Vigor: G ood Commezt: Herlo
Species: L pir Cover: 20 Layer: )
Vigor: (0o} Comment: MQMB
Species: PlpTarmn Cover: ) Layer: )Ll b
Vigor: Caoed Comment: €
Species: Bleck berry Cover: Layer:

‘gor P (‘Y"‘f’! Comment: UI-M _Z"’LV‘

Layer:

——_ Species: ¢, \iforae Wee M%Cover 70 PR
-m,,» Vigor: é';gd Comment: :)ﬁ‘-f‘b'b
Species: Dowgla = 5 Cover: 57 Layer: _

Vigor: Good Comment: ﬂra@,
Species: e Alden Cover: 2¢) Layer;

Vigor: Groad Comment; WPL
Species: o \lo w2 Cover: 9.9 Layer:

Vigor: Gepd Comment: S \O
Species: Pac. Madviont Cover Layer: _—

Vigor: Creed Comment: ’\",ﬁ .
Layers: Herb Shrub Vine Tree

Vigor Classes: Dead Poor Good Excellent Dormant

Notes:



Weather: f)udn WLy

Port of Tacoma

Upland Vegetation Field Form

Date: 2-/5:) O
Recorder: Z.L/_

PIot: " asT 5 dle

Percent Coverage:

Time:

Notes:

Species: Grvgn=S Cover: L/s/ Layer: .

) Vigor:  &Gmp Comment: He/h
Species: ZA@ v) Cover: 7 Layer:
Vigor:  &Gesd Comment: HQ { b
Species: Rl o\ ooy Cover: Layer; o
Vigor: (Heod Comment: Ve Thav
Species: Sl Yov el Cover. |T Layer: -
Vigor: (= ool Comment: TY‘@L_
Species: .Qed Alder Cover: | D Layer._,__
Vigor: {0 Comment: Tr.( P
Species: Shpre. ¥ 1w Cover: £& Layer: .
Vigor: (;;Oﬁx;‘i Comment: WL
Species: S n s Lo ey Cover: ) Layer: A
Vigor: ool Comment: (:\‘wl AR
Species: 2eose Cover: Layer:
Vigor: (-;-,pi? Commén{ %\V\ Mb
Species: Planyzin Cover: Layer:
Vigor: 1 oo Comme%: : \&Q_\\\Q
Species: & rens Cover; Layer: |
Vigor: (200 Commecg;:D ’\"\,Q\fk}
Species: Lupiv Cover: Layer:
Vigor: é,’(oxad Commen‘t: t’\)u \'D
Species: Seots Rro@ m Cover: \ Layer: /. :
Vigor: Sond Comment: %‘n v"«;\o Mu
Species: P ge ke N1/ Cover. | Layer:
Vigor: Cuoed Comment: \]\ M’va\j
Species: Cover: Layer:
Vigor: Comment;
Species: Cover: Layer:
Vigor: Comment:
Species: Cover: Layer:
Vigor, Comment:
Species: Cover: Layer:
Vigor: Comment:
Species: Cover: Layer:
Vigor: Comment:
Species: Cover; Layer:
Vigor: Comment:
Species: Cover: Layer:
Vigor: Comment;
Species: Cover: Layer:
Vigor: Comment:
Species: Cover: Layer:
Vigor: Comment:
Species: Cover: Layer:
Vigor: Comment:
Layers: Herb Shrub Vine Tree
Vigor Classes: Dead Poor Good Excellent Dormant



Milwaukee Willow Coverage Monitoring

pate: & /10 /0 |

Elevation: "+ /L4 MU
West/East |\ )¢ «sT
Samplers: Lt
Transect Length | Willow Coverage | Percent Coverage
200 14 IS 41 52
20071 (o0 -+t /gé{
| 2k |06 44
Total 753 €93 207
Date: &/, /ﬂ/ O+
Elevation: —+/G-{4- v ¢ ¢ by
West/East 7 s« 7
Samplers: 2./
Transect Length | Willow Coverage | Percent Coverage |
20 I 15 LS
200 44 4 Al
74 14 30 H]
Total %79 25,




UPLAND VEGETATION
PERFROMANCE CURVES



Woody Plant Survival

1996 1998 2000 2002 2004
Maximum within sampling plots 100 100 100 100 100
Minimum within sampling plots 50 75 60 67 92
Mean 91 94 87 95 99.5
Tree and Shrub Coverage

1996 1998 2000 2002 2004
Maximum within sampling plots 100 100 100 100 100
Minimum within sampling plots 10 70 3 37 27
Mean within sampling plots 49 98 72 84 83.5
Total Vegetation Coverage

1996 1998 2000 2002 2004
Maximum within sampling plots 100 100 100 100 100
Minimum within sampling plots 65 100 69 100 100
Mean 89 100 99 100 100
Invasive Species Coverage

1996 1998 2000 2002 2004
Performance Standard 20 20 20 20 20
Maximum within sampling plots 15 75 55 40 70
Minimum within sampling plots 0 0 1 0 1

Mean 2 22 19 15 9.6




Per cent Survival

Per cent Coverage

120

Average Woody Plant Survival on the East and West Sides of the Milwaukee
Habitat Area, from Mointoring Efforts between 1996 and 2004.

€ Maximum within sampling plots

® Minimum within sampling plots == Mean

100

60 +

40 +

—x

€ Maximum within sampling plots

120

1996

1998

2000
Sampling Y ear

2002 2004

Average Tree and Shrub Coverage on the East and West Sides of the Milwaukee
Habitat, from Monitoring Efforts between 1996 and 2004.

@® Minimum within sampling plots ==¥é=Mean within sampling plots

100 +

(0]
o
I
T

[e2]
o
I
T

N
o
I
T

N
o

!

1996

1998

2000
Sampling Y ear

2002 2004



Average Total Vegetation Coverage on the East and West Sides of the
MIlwaukee Habitat Area, from Monitoring Efforts between 1996 and 2004.

€ Maximum within sampling plots ® Minimum within sampling plots e=ié= |\ ean
120
100 —t |
)
% 80 +
g
@)
O 60+
©
5
D— 40 T
20
0 ; ; ; ;
1996 1998 2000 2002 2004
Sampling Y ear
Average I nvasive Species Coverage on the East and West Sides of the Milwaukee
Habitat Area, from Monitoring Efforts between 1996 and 2004.
=== =Performance Standard €& Maximum within sampling plots
80 ®  Minimum within sampling plots e |\ can
4
70 <
60 -
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T 50 ¢
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20
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Sampling Y ear





