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1. Overview and Summary

This monitoring report describes the results of Year 5 (2024) performance monitoring at
the Linnton Mill Restoration Site (Site). This report covers the period between November
2023 and November 2024.

11  Site Overview

The Site is a 27.83-acre off-channel habitat restoration project located along the west side
of the lower Willamette River, from river mile 4.5 to 4.8 (Figure 1, Attachment 1). The Site
was designed to provide off-channel and cold water refugia habitat to support sub-
yearling and yearling juvenile Chinook salmon that rear within this portion of the lower
Willamette River, as well as riparian and upland habitat to serve a range of wildlife species
including eagle, other native birds, and mink. Restoration of the Site included
construction of off-channel habitat (OCH), active channel margin (ACM), riparian, and
upland habitats, as well as daylighting Linnton Creek (Figure 2). Seeding occurred in late
2019, and initial planting was completed in early 2020 with additional planting in early
2021.

The Site is approved by the Portland Harbor Trustee Council to provide habitat credits
in the form of Discounted Service Acre Years (DSAYs) for liabilities related to the Portland
Harbor Natural Resources Damages Assessment (NRDA) process. Additionally, the Site is
approved by the Interagency Review Team co-chaired by the Oregon Department of
State Lands (DSL) and the U.S. Army Corps of Engineers to provide mitigation credits for
unavoidable impacts to aquatic habitats in accordance with Section 10 of the Rivers and
Harbors Act, Section 404 of the Clean Water Act, and Oregon DSL Removal/Fill permits.

1.2 Monitoring Summary

All performance standards related to Year 4 monitoring were met. Table 1 presents a
summary of elements monitored during 2024 and results compared to applicable
performance standards.

Table 1. Summary of performance standards and results

Performance Standards Standard Met Section
Geomorphic/ Structural Habitat Elements
A6. OCH and ACM within 10% of as-built area e YES 4.1.1
A7. Increase in elevation in OCH <20% e YES 4.1.2
A8. Increase in elevation in ACM <20% e YES 4.1.2
A9. Fish access: 4.1.3
e No physical conditions that prevent fish access to the OCH e YES
e OCH channel gradient < 4% slope e YES
e Jump heights will not exceed 6 inches. e YES
e The Linnton Creek culvert discharge 11/1-6/30 e YES
e Linnton Creek thalweg remain wetted during low water. e YES
Al10. Presence of at least 80% LWD e YES 4.1.4
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Hydrology and Hydraulics
B1. Area of 50% inundation within 20% of as-built condition. | e YES ‘ 4.2.1
Vegetation*
Riparian/Upland Forested 4.3.1
e (C8.>1,200 native woody stems per acre. e YES (5,450)
e (C9.=> 3 native tree species and 5 native shrub species. e YES (14 and 25)
e (0. Cover:
o >10% native herbaceous o YES (65.2%)
o <30% invasive herbaceous o YES (1.9%)
Off-Channel Shrub 4.3.2
e Cl11.>1,200 native woody stems per acre.  YES (17,366)
e Cl12. > 5 native shrub species  YES (6 and 8)
e (3. Cover: .
o >10% native herbaceous o YES (90.3%)
o <30% invasive herbaceous o YES (0.6%)
Off-Channel Emergent 4.3.3
e Cl4. > 5 native emergent/herbaceous species. * Yes (44)
e (Cl5. Cover: ,
o >30% native herbaceous o YES (1090-04)
o <10% invasive herbaceous o YES (0.9%)
Water .
Quality Dissolved Oxygen and Temperature 4.4
Fish and Wildlife (No Performance Standards)
e Fish presence and use of the site 4.5.1
 Bald eagle monitoring and avian use of the site 4.5.2
o Yes, bald eagles observed perching, foraging, and bathing on Site.
e Mink presence and use of site 4.5.8
Observations of wildlife included in Attachments 6, 7, 8, and 9
Photographic Monitoring Attachment 3

*Invasive refers to plants found on the ODA noxious weeds list or the Portland Plant List ranks A,
B, or C. This varies from language used in the SSPP but is clarified here for simplicity. Future
reports will follow this reference.

2. Monitoring Questions and Performance Standards

The monitoring program is presented in the Site-Specific Performance Plan (SSPP) for
the Site (Exhibit B of the Restoration Plan; Grette Associates 2018). Please refer to that
document for full details on the monitoring plan. The monitoring questions posed in the
SSPP, applicable performance standards to gauge success, timing, and methods for
monitoring years 1-5 are presented in Table 2. The focus of this report is on those
standards applicable to Year 5 monitoring requirements.
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Table 2. Monitoring questions, performance standards, monitoring schedule, and monitoring methods applicable for Year 5

Monitoring Question

Performance Standards

Years Monitored

Monitoring Methods

1|3|5|7|10|1—10

Geomorphic / Structural Habitat Elements

Is the restoration site A6. Total area of OCH or ACM habitat within 10% of the as-built condition A6. Habitat zone
meeting its interim (minimum 0.5 ft); mapping; CAD
performance standards A7. Increase in elevation within the OCH of no greater than 20%; X| X X X X A7. Topographic
(IPSs)? A8. Increase in elevation within the ACM habitat of no greater than 20%; survey
A8. Topographic

Is the total quantity of Off- survey
Channel and ACM habitat A9. No physical conditions that prevent fish access to the OCH. The channel
that was created being gradient throughout the off- channel habitat will not exceed 4% slope and jump X A9. Visual survey,
retained over time? heights will not exceed 6 inches. longitudinal profile
Are the fish able to enter and | Linnton Creek culvert outlet will discharge from November 1st through June
exit the site? 30th, when juvenile Chinook are likely present in the Willamette River, and

the channel thalweg downstream of Linnton Creek will remain wetted during
Are habitat elements being low water conditions.
retained on site?

Al0. Presence of at least 80% of the total number of large woody X Al0. Visual survey
Have the performance debris/structural habitat elements that were placed below the 100-year flood
standards been met? If so,is | elevation, including any volunteer LWD >18" diameter and >30' length.
the site ready to move into
the long-term stewardship
phase?

Hydrology and Hydraulics
What is the total area of the | Bl. Areal extent of the 50% inundation level within 20% relative to the as-built Bl. Water level data
site that is inundated by the | condition. X| X X X X logger
river during periods of high
flow?
Vegetation

Riparian/Upland Forested
Is vegetation developingina | C8. A minimum of 1,200 native woody stems per acre.
way that will ultimately C9. Atleast 3 native tree species and 5 native shrub species.
generate a native assemblage | C10. Cover (during the first 5 years, trees/shrubs will be excluded from percent X C8-C10. Plot surveys
of appropriate vegetation cover):
types? e  >10% native herbaceous

e < 30% non-native herbaceous
e The remaining percentage of cover can be made up of bare ground, rocks
or native herbaceous




Linnton Mill Restoration Site

Year 5 (2024) Monitoring Report

Is the restoration site
meeting its interim
performance standards
(IPSs)?

Off-Channel Shrub

cover):

e  >10% native herbaceous

¢ < 30% non-native herbaceous

¢ The remaining percentage of cover can be made up of bare ground,
rocks or native herbaceous

Cll. A minimum of 1,200 native woody stems per acre.
C12. Atleast 5 native shrub species.
C18. Cover (during the first 5 years, shrubs will be excluded from percent

X C11-18. Plot surveys

Off-Channel Emergent

cover):

Cl4. Atleast 5 native emergent/herbaceous species.
C15. Cover (during the first 5 years, trees/shrubs will be excluded from percent

e >30% native herbaceous

¢ <10% non-native herbaceous

e The remaining percentage of cover can be made up of bare ground,
rocks or native herbaceous.

X C14-C15. Plot surveys

Portland Harbor NRDA Restoration Goals Questions

Monitoring Question Performance Years Monitored Timing of Monitoring Methods
Standards Monitoring
Water Quality
Is water quality at the site improving over time and comparable to an N/A Years 1-10 Continuous Data logger
appropriate reference condition?
Fish and Wildlife
Are native fish using the newly restored habitat? What size salmonids N/A Years 1, 3, 5,7, 10 2x/mo, Feb - May | Snorkeling or beach seining
are using the site?
What size lamprey are using the site? N/A Years 1-5, 10, 15, 20 Once, Apr - Oct Electrofishing and sediment sample by
USFWS
What birds are using the site? Do changes in the bird assemblage, N/A Years 1, 3, 5,7,10 3%, Apr - Jun
diversity, and abundance at the site indicate that habitat quantity and
quality have improved? .
Bird surveys
Are bald eagles using the site? If so, how often and for what activities? N/A Years 1, 3, 5,7,10 Weekly,
mid Dec -Aug
Are mink using the newly restored habitat? Has mink abundance at N/A Years 1, 3,5,7, 10 6%, Apr - Jun Shoreline survey, camera traps
the site increased?
Photo Monitoring
Is vegetation developing in a way that will ultimately generate a N/A Years 0-10 Jul - Oct Photo points
native assemblage of appropriate vegetation
types?
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3. Monitoring Methods

All elevations in this report are referenced to the North American Vertical Datum (NAVD)
of 1988 (NAVDSS).

31 Geomorphic Monitoring

Below are the monitoring questions related to geomorphic/structural habitat monitoring
and the corresponding performance standard applicable for Year 5. The ACM/OCH zone
is defined by the Trustee Council as the area between the ordinary high-water mark
(OHWM; +20.1 feet [ft]) and the ordinary low water (OLW) line (+8 ft). Elevation
monitoring is designed to ensure these habitat types are retained and that there are no
barriers to fish access into the OCH.

3.1.1 AG6: Total area of OCH and ACM habitat within 10% of the as-built condition

To detect changes in the total area of the OCH and ACM, a topographic survey was
conducted by Waterways Consulting, Inc. at pre-determined cross-section locations
(Attachment 2) using field surveying equipment, with elevations collected every 3 meters
or less. Area was calculated from a polygon created from topographic points between the
OHWM and OLW, as outlined in the SSPP. Topographic data were compared to 2020
survey data.

3.1.2 A7 and AS8: Increase in Elevation within the OCH and ACM

To detect changes in elevation within the Off-Channel and ACM habitats, elevation data
derived from the 2024 topographic survey described above were compared to 2020 and
2022 (Years 1 and 3, respectively) elevations. Both increases (indicating accretion) and
decreases (indicating erosion) in elevation are tracked and quantified by percent change
over the entirety of the transect.

3.1.3 A9: Fish Access

In previous years, gradients were measured using the topographic survey described
above to ensure the Linnton Creek channel gradient does not exceed 47 slope. Elevations
in the OCH are monitored along transects to develop the cross sections in Attachment 2.
In 2024, an additional transect line was surveyed along the OCH thalweg to produce a
longitudinal profile shown in Attachment 2, Figure 4. The transect lines and longitudinal
profile will be conducted every year moving forward to determine percent slope.

Jump heights were assessed through the longitudinal profile, as well as through a low-tide
visual survey, looking for any vertical drops greater than 15 centimeters (~6 inches). In
addition to jump heights, RestorCap conducted an investigation into the potential for fish
to get stranded in the upstream OCH during low water, when the upstream area becomes
hydrologically disconnected from the downstream OCH. The investigation included as
review of scientific literature, analysis of water level, temperature, and dissolved oxygen
data from our on-site loggers, topographic surveys, fish survey data, and visual
observations. This data was presented in the Fish Passage Memorandum provided to the
Trustee Council and IRT in 2024.

Several time-lapse cameras were used to supplement survey data. One was already
stationed at each of the inlets, upstream and downstream. A third time-lapse camera was
installed on a habitat structure in the middle of the OCH facing upstream toward the
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“speed bump”, a high point between the upstream and downstream OCH. The intention
of this camera was to monitor the area that may hinder egress out of the upstream portion
of the OCH, just south of the Linnton Creek confluence, due to elevational differences in
the channel. However, partway through the year, so much vegetation grew over the
thalweg in this area that the camera does not show when the water cuts off. Rather, it
shows higher levels of inundation at this location.

A temperature and depth logger were also placed in the side channel and compared to
the Willamette River gauge at the Morrison Street bridge, to collect data on habitat
conditions for fish. Unfortunately, the side channel logger was lost before the end of the
year, so some data is missing. The side channel logger was reported as lost in March, likely
from being buried under sediment in the OCH. New loggers were installed. One at the
confluence of Linnton Creek and one in the upstream portion of the OCH, known as the
“South Island” logger.

Linnton Creek discharge was visually checked periodically throughout the year to
determine if the channel continues flowing at least through June 30 and begins flowing
again by November 1. The Linnton Creek thalweg/channel downstream of the outfall was
also visually inspected throughout the year to document the presence of freshwater
inputs. Photo point photographs, as well as dissolved oxygen (DO) and temperature data
collected from the probe placed in the Linnton Creek plunge pool provided
supplemental flow data between visual inspections.

To continue refining our topographic monitoring of the Site, four new transect lines were
added at the outlet of the OCH and are numbered L2, M2, N2, and O2. Additionally,
LiDAR was flown over the OCH during low tide to create a digital surface elevation model
to compare to data collected the previous year.

3.1.4 AlO: Structural Habitat Elements

All structural elements placed below the 100-year flood elevation were visually surveyed
to ensure retention. Volunteer large woody debris (LWD) greater than 18 inches diameter
and 30 foot in length were counted as additional elements.

3.2 Hydrology and Hydraulics

3.2.1 BI: Areal extent of the 50% inundation level within 20% relative to the as-
built condition.

Inundation was measured relative to the portion of the site that is inundated 50% of the
time from April — June, which is +11.56 ft (Waterways Consulting 2013). The total area
below this elevation within the OCH was calculated based on a polygon created by
connecting the +11.56 ft elevation points from the monitoring transects described above
in Section 3.1.1.

3.3 Vegetation Monitoring (C8 Through C14)

Vegetation performance was assessed by sampling vegetation within established plots,
analyzing and interpolating sample results, and comparing these to site performance
standards. Pre-determined transects were established in the SSPP and spacing of
monitoring plots varies by habitat type (Grette 2018b). RestorCap established permanent
markers for each monitoring plot within the forested and scrub-shrub habitats (Figures 2
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markers given their location within the ACM. At each plot absolute cover of vegetation
was recorded within a one-meter quadrat (n=28). One additional plot was added in 2022
to capture diversity and cover of vegetation within the southern portion of the OCH and
compensate for the five plots that have generally been bare due to their locations on the
beach and within the portion of the OCH influenced by daily tidal fluctuations. The
added plot (11-12B) is highlighted in the attached vegetation tables.

3.4 Water Quality Monitoring

Water temperature was measured using water level data loggers installed at the Site, one
near the downstream mouth of the OCH, one at the confluence of Linnton Creek (“side
channel”), and one within the at the upstream end of the OCH (“south island”) (Figure 8).
The loggers also recorded water levels. For 2024, the side channel and south island
loggers were installed in March, after discovering that the original side channel logger
had been lost under sediment. On-site temperatures were generally recorded every 15
minutes with the installed loggers and are presented as monthly averages. Dissolved
oxygen (DO) was collected monthly using an Extech ExStik®II EC400 portable meter
rather than continuous probe data. Per the HDP, DO will be compared to the Oregon
Department of Environmental Quality’s standard: DO should not be less than 11.0 mg/l (OAR 340-
0401-0101 to 340-04100340).

3.5 Fish and Wildlife Monitoring

3.5.1 Salmonid Monitoring

RestorCap contracted with Cascade Environmental Group to conduct surveys between
February and June. A crew of two ichthyologists conducted surveys by snorkeling and
using video via an underwater camera to document fish use at the site. Monitoring
focused on shoreline habitat features including the large wood structures and flooded
vegetation, as well as Linnton Creek. Seines were not used due to risk of collecting more
than one salmonid in a net set, and surpassing permitted take limits.

3.5.2 Bird Assemblage Monitoring

Bird monitoring was completed by Pacific Habitat Services, Incorporated. Per a request
from the Trustee Council, bird assemblage monitoring occurred three times during the
breeding season. Three surveys were conducted along five preestablished transect lines
that are spaced approximately 100 meters apart and run perpendicular to the Willamette
River and through all habitat types present on Site (Figure 6). Point count surveys are
recorded every 50 meters down each transect line. All species heard and observed within
50 meters of the sample point were recorded, along with behavior and use of habitat
features onsite.

Bald Eagle (Haliaeetus leucocephalus) surveys were scheduled weekly through December.
Surveys included two hours of observations at three vantage points (North, South, Mid)
located onsite (Figure 7). Bald Eagle presence/absence, abundance, behavior, age class,
habitat element use, and time of use were recorded.

3.5.3 Mink Monitoring

Shoreline surveys consisted of visual surveys inspecting tracks in the sand and mud, scat,
and partially eaten fish seen on site. Three camera traps were established to record
wildlife and potential use by American mink (Neovison vison; Attachment 1, Figure 8). One
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trap included a camera situated at the end of a tunnel with crawfish oil to attract mink.
Another camera was placed in a floating mink box facing the entrance into the box. The
floating box was placed and anchored down in the southern portion of the OCH and
would rise and fall with the water surface elevations. Crawfish oil was also placed inside
of the box near the entrance. The last camera was set up on a habitat structure on the
shoreline near the OCH outlet. Logs were stacked in front of the camera to create a habitat
structure for mink. The locations of mink cameras were adjusted to account for water
level fluctuations and wildlife activity observed at each.

4. Results

41 Geomorphic Monitoring

411 A6: Total Area of OCH and ACM

Results from the topographic survey indicate there has been an approximately 0.02%
increase in the area of the OCH/ACM habitat zone since the 2020 survey (Attachment 2,
Figure 1). This increase is within the 10% threshold for this metric, therefore, standard A6
was met.

4.1.2 A7 and AS8: Increase in Elevation within OCH and ACM

Table 3 lists overall percent change by transect; profile cross sections are included in
Attachment 2 (Figure 3). Positive percent change indicates aggradation, negative indicates
erosion; blue indicates ACM transect and grey indicates Off-Channel transect. No
transects exceeded the 20% change threshold, based on these data, the elevation
performance standards A7 and A8 were met.

Table 3. Percent change comparison in each topographic transect

2023 | 2020 2023 | 2020 2023 | 2020 2023 | 2020
T ¢ to to T ¢ to to T ¢ to to T ¢ to to
ransect | 9024 | 2024 | FTANSECL | 9094, | 2024 | T TANSECL | 9094, | 2024 | 1TANSECL | 9094, | 2024
% Change % Change % Change % Change
A NA | NA K3 +1 -3 U4 +9 +5 AE! 0 -3
B +3 +1 L3 0 0 V4 +1 +9 AF! -1 -4
C +9 0 M +9 +5 W4 +1 +3 AG -1 -9
D 0 -3 N +1 +10 X 0 +3 AH +1 +4
E +1 ) (o) 1 +4 Y ) -1 Al 0 -9
F +3 0 P 0 +2 Z -2 -1 AJ? +1 -2
G -9 -8 o) -1 +1 AA -3 -1 AK? -3 -4
H3 -1 -5 R4 -1 +1 AB +1 +1 AL2 -1 -9
B 0 -4 St 0 +9 AC +6 +11
J? -1 -7 T4 -1 +9 AD! -1 -5

To assist in tracking elevation changes within the aquatic restoration area, those transects located within
decision units D, E, H, and I are noted below and on Figure 3.
ILocated within DU D, 2Located within DU E, 3Located within DU H, 4Located in DU I

4.1.3 A9: Fish Access

Based on visual surveys and the longitudinal profile (Attachment 2, Figure 4), no
permanent physical conditions (i.e., no jump heights above 15 cm) exist that prevent fish
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access to the OCH via the downstream connection, north of the island. In recent months,
a beaver has been constructing a dam in the upstream OCH immediately upstream of the
Linnton Creek confluence, and the height relative to the thalweg was measured to be 0.74
feet (8.88 inches, 23 cm) during the Waterways topographic surveys (Attachment 2, Figure
4). The crest of the dam was measured at 11.04 feet (NAVD88) elevation. Although this
appears to exceed the jump height performance standard, juvenile chinook do not need
to jump over beaver dams to pass them. They are known to pass through partial breaches,
shallow overflows, or by moving through the dam via submerged interstitial spaces.
Additionally, research suggests that beaver dams are unlikely to pose a barrier to juvenile
chinook below 24 inches in height (Pollock et al., 2008). Therefore, this portion of the
performance standard is met.

The upstream inlet of the OCH is periodically blocked by a sand berm when water levels
in the Willamette do not exceed the berm height. Based on the topographic surveys
(Attachment 2, Figure 3), the elevation of the apex of the berm is approximately 13 ft, an
increase from 12.6 ft in 2023. Based on probe data, the average water surface elevation in
the side channel south of the island was approximately 10.04 ft (measured March 19-
November 27, 2024), down from 11.34 ft last year (measured from January 1-October 5,
2023). The average water surface elevation in the Willamette immediately downstream
of the OCH was 7.93 over the entire data set (January 1 — October 2, 2024), and 9.61 during
the peak migration window. The average water surface elevation for the side channel and
south island were 9.65 and 10.04 respectively between March 19 and November 27, and
9.92 and 10.64 respectively during the peak migration window. All averages are notably
lower than previous years. Data on water surface elevation was only collected through
October 2, 2024 for the Willamette River gage, and between March 19 and November 27,
2024 for the Side Channel and South Island gages.

As it was a low water year, percent exceedances of water surface elevations were lower
than previous years. The berm at the south inlet was overtopped 13 out of the 276 days
when data was recovered. The beaver dam was not present during peak migration, so
there is insufficient data to determine exceedances; however, the dam was overtopped
during our last site visit in December 2024. Percent exceedances for the lowest points
along each topographic transect are provided below. Water surface elevation charts are
presented in Attachment 11.

Table 4. Percent of the time that water surface elevations exceeded elevations of the thalweg
within the OCH. Data taken between March 19 and November 27, 2024.

Transect: | Low ‘ Percent
Elevation: | Exceeded:

L2 3.82 100
L 6.56 100
M2 7.97 100
M 8.60 100
N2 8.98 100
N 9.24 90
02 8.75 100
(@) 8.42 100
P 7.81 100
Q 8.10 100
R 8.05 100
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S 8.48 100
T 8.57 100
U 9.84 22
\'% 9.89 21
w 9.62 28
X 9.72 25
Y 9.66 26
zZ 9.87 22
AA 9.54 3l
AB 9.09 97
AC 9.15 96

Site visits throughout the year and monthly DO and temperature monitoring indicate
that Linnton Creek was flowing every month of the year and remains connected to the
Willamette River, allowing ingress and egress for fish beyond the required window (see
Section 4.3). DO and temperature readings are done once a month, so they do not reflect
daily conditions in these systems. However, RestorCap conducts visual observations each
month to confirm. Photographs of the OCH and Linnton Creek are included in
Attachment 3. Linnton Creek flowed continuously throughout the November 1 through
June 30 window, thus this portion of the performance standard was met.

Based on visual observations, performance standard A9 was met.
4.1.4 AlO: Structural Habitat Elements

All features placed below the 100-year flood elevation were retained from 2021. Since
construction, two snags have been reduced by beaver. Performance standard Al10 requires
at least 80% of features be retained; 97% have been retained, thus this performance
standard was met.

4.2 Hydrology and Hydraulics

4.2.1 BIl: 50% Inundation Level

Based on the topographic data, there has been an approximately 0.8% increase in the area
below the 50% inundation elevation (Attachment 2, Figure 2). This standard requires less
than 20% deviation from the as-built, thus, this performance standard was met.

11
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C10: Herbaceous Cover

Calculated native herbaceous cover within the 64 forested plots constitutes
approximately 65.2% (80% CI 56.9, 73.6), a decrease from 66.6% in 2022. Six invasive
species were detected in the monitoring plots, wild carrot (Daucus carota), catsear
(Hypochaeris radicata), bird’s foot trefoil (Lotus corniculatus), pennyroyal (Mentha pulegium),
reed canarygrass (Phalaris arundinacea), and Himalayan blackberry (Rubus discolor). An
additional 19 non-native, non-listed species were observed within these plots (Attachment
4). The Site saw a reduction in invasive and non-native species cover, dropping from 6.2%
to 1.9% and 17.2% to 11.4%, respectively. Plots within the forested zone exceed 10% native
herbaceous cover and have less than 30% invasive weed cover, therefore standard C10
was met.

Percent cover and percent frequency of individual species are included in the attached
data tables. While not required, this information provides insight into natural
recruitment, species richness, and species diversity within the sampled plots. Three
herbaceous species had a cover above 5% and were present in more than 40% of the plots.
The most widespread herbaceous species was yarrow (Achillea millefolium) as it was found
in 59.4% of the monitoring plots. Roemer’s Fescue (Festuca roemeri) and bentgrass (4grostis
exarata) were both found in over 50% of the monitoring plots in the riparian/upland
forested monitoring plots.

4.3.2 Scrub-Shrub Habitat

Summary statistics for scrub-shrub plots are included in Table 6 below; full tables of data
are included in Attachment 4.

C11: Native Stem Density

Based on data collected at 16 plots, the average native stems per plot was 125, totaling
approximately 17,866 stems per acre (Attachment 4). The Cl1 performance standard
requires at least 1,200 native stems per acre?, thus, this performance standard was met.

Table 6. Average cover for herbaceous plots within Scrub-Shrub habitat

Habitat | Standard
Category Average Error
Cover of Native Herbaceous Species 90.3 17.1
Lower CI (80%) 68.4
Upper CI (80%) 112.2

Cover of Invasive Herbaceous Species | 0.6 0.3
Lower CI (80%) 0.3
Upper CI (80%) 1.0

Cover of Non-Native Herbaceous Species | 25.5 6.6
Lower CI (80%) 17.0
Upper CI (80%) 33.9

Cover of Bare Ground and Moss | 42.3 7.2

Lower CI (80%) 33.1
Upper CI (80%) 51.6
Cover of Native Trees and Shrubs 37.8 6.8
Lower CI (80%) 29.1
Upper CI (80%) 46.6
Average Weighted Prevalence Index (All Strata) 4.8
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Cl12: Native Species Diversity

Diversity within the scrub-shrub zone requires at least five native shrub species. In total,
14 native woody species were identified, six tree and eight shrub species; thus, this
performance standard was met.

C13: Herbaceous Cover

Native herbaceous vegetation average cover was approximately 90.3% (80% CI 68.4,112.2),
a decrease from last year’s average of 105.6%. Four native herbaceous species had a
percent cover above 5% and were present in more than 25% of the plots. Tufted hairgrass
(Deschampsia cespitosa) was the most prevalent native herbaceous species on site with a
cover of 9.4% and occurred in 43.8% of the monitoring plots. Spanish clover (4cmispon
americanus), slough sedge (Carex obnupta), and common rush (Juncus patens) also had a
percent cover greater than 5% in the herbaceous monitoring plots within the scrub-shrub
zone.

Within these plots, four invasive species were detected: yellow flag iris (Iris psuedacorus),
prickly lettuce (Lactuca serriola), birds foot trefoil, and water purslane (Lythrum portula).
Invasive species cover was 0.6% (80% CI 0.6, 0.3), a significant reduction from 12.3% in
2023. The Site did see an increase in non-native cover from 19.7% in 2023 to 25.5% in
2024.

Performance standard C18 requires >10% native herbaceous cover and <30% invasive
cover, thus this performance standard was met.

4.3.3 Emergent Habitat

Summary statistics for emergent plots are included in Table 7 below; full tables of data
are included in Attachment 4.

Table 7. Average cover for herbaceous plots within Off-Channel Emergent habitat

Habitat | Standard
Category Average Error
Cover of Native Herbaceous Species 109.0 16.7
Lower CI (80%) 87.6
Upper CI (80%) | 130.5
Cover of Invasive Herbaceous Species 0.9 0.7
Lower CI (80%) 0.0
Upper CI (80%) 1.7
Cover of Non-Native Herbaceous Species | 5.5 2.3
Lower CI (80%) 2.6
Upper CI (80%) 8.5
Cover of Bare Ground and Moss 47.9 7.7
Lower CI (80%) 38.0
Upper CI (80%) 57.8
Cover of Native Shrubs and Trees in Herbaceous Plots 3.0 2.7
Lower CI (80%) -0.4
Upper CI (80%) 6.5
Average Weighted Prevalence Index 3.0
Count of Native Herbaceous Species 44
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C14: At least five native emergent/herbaceous species

Within the emergent zone, 44 native herbaceous species were observed. The most
common species was ovate spikerush (Eleocharis ovata) with 23.2% cover within this zone
and occurred in 52.2% of the monitoring plots. Six native herbaceous species had 5% cover
and were present in more than 15% of the plots: nodding beggar’s tick (Bidens cernua),
wrinkle-seed pygmyweed (Crassula aquatica), ovate spikerush, Nutall’s waterweed (Elodea
nuttallit), rice cutgrass (Leersia oryzoides), and water purslane (Ludwigia palustris). This
performance standard requires at least five native herbaceous species; therefore, this
standard was met.

C15: Herbaceous Cover

Within this zone, native herbaceous cover was approximately 109% (80% CI 87.6, 130.5), a
slight increase from 2023 (102.7%). Invasive species cover decrease from 6.2% (80% CI 0.6,
7.9) in 2023 to 0.9% (80% CI 2.5, 9.9) with one invasive species present within plots: water
purslane. Non-native cover increased from 4.7% in 2023 to 5.5%. Performance standard
C15 requires 30% cover of native herbaceous species and <10% of invasive species;
therefore, this standard was met.

44  Water Quality Monitoring

Monthly average temperatures and DO are included in tables 8 and 9, respectively.
Dissolved oxygen samples are taken once a month, at roughly the same time and location
each month. The samples are collected at high tide levels. When little water is present at
the sample locations, a sample is taken as close to the original location as possible. It is
important to note that if no flow in was recorded it does not necessarily mean that there
was no flow for the entirety of each month. DO readings for the months of March and
April are notably low compared to historical data. The contractor noted that after April’s
readings, they did a complete overhaul on equipment due to consistently low readings
which justified replacement. Following the installation of the new equipment, DO
readings returned to expected levels. This suggests that the low readings are a result of
the meter being miscalibrated or damaged.

Temperature readings are taken onsite every 15 minutes by loggers. Following 2023,
there were two water loggers present onsite. The locations included the upstream portion
of the OCH near the berm (south island) and the mudflat near the downstream outlet of
the OCH (Willamette River). RestorCap, in partnership with Waterways, decided to
relocate the south island logger to the downstream alcove of the OCH to better capture
temperature and WSE data representative of the side channel. However, on March 19,
2024, Waterways could not locate the relocated logger, suspecting it was buried under
sediment shifting within the OCH. In response, two new loggers were installed: one at the
confluence of Linnton Creek and another at the original south island location.
Consequently, no data was collected at these two locations during January and February
of this year. Temperature data revealed that the side channel near Linnton Creek's
confluence was cooler than the Willamette River, except in March. Meanwhile, the
ponded area's temperatures were higher, as expected, due to the absence of cold-water
inputs and generally lower WSE. Weekly average temperatures in the OCH can be found
in Attachment 5.

No performance standard was established for this parameter.
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Table 8. Monthly average temperatures (°F).
Test Location Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov

Willamette River 44.2 | 46.6 | 47.5 | 53.5 | 57.3 | 654 | 74.6 | 73.2 | 68.2 | 63.7 | 45.0

Side Channel (Linnton Confluence) * * 1483|500 | 54.9 | 63.6 | 69.8 | 66.8 | 63.1 | 55.5 | 49.6

South Island (Ponded Area) * * 15621 59.2 606|691 | 771 | 74.5 | 65.5 | 56.2 | 50.2

*Loggers lost or buried. No data recorded.

Monthly dissolved oxygen readings are reported in Table 9. Readings were recorded in
mg/L.

Table 9. Monthly dissolved oxygen (mg/L) measurements at six testing locations.
Test Location Jan Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov

Upstream Willamette 13.0 | 124 | 4.7+ | 5.9* | 10.8 |10.0 | 11.0 | 10.8 | 9.7 10.0 | 10.5

NE Portion of Inlet (South Is.) | 11.0 | 10.3 | 84* | 6.2* | 9.3 | 85 9.1 NF | NF 7.5 7.9

Linnton Creek Outfall 876 |11.2 |38.7* |52* |98 |78 96 |69 |85 8.8 199

Inlet NW of Island (North Is.) | 10.5 | 1.0 | 4.0* | 4.5* |11.2 |95 |10.9 [14.9 | 154 |84 |92

Unnamed Creek Outfall NF 144 | 45* | 63* | 104 | NF | NF | NF | NF NF | NF
Downstream Willamette 10.0 | 13.0 | 4.3* | 6.0* | 11.0 | 9.8 11.0 | 10.7 | 9.1 9.1 10.7
NF = No Flow

*DO reader likely miscalibrated or damaged leading to inaccurate data.

4.5 Fish and Wildlife Monitoring

Incidental observations of wildlife are included in Attachment 6; results of the various
required surveys are reported below.

4.5.1 Fish Surveys

The initial scope (February through May) for the performance standard had to be shifted
due to undesirable survey conditions, particularly for the months of February and March.
Therefore, five surveys were conducted between April and June. The accompanying
report is included as Attachment 7. High and low water levels and fast flows within the
Willamette as well as turbidity limited the ability to conduct additional surveys via

snorkel and underwater video. Dates and results of the surveys are reported below in
Table 10.

Table 10. Results of fish surveying during 2024

Survey Date Method Result Size Information
April 26,2024 | Visual/Video 50-100 unidentified minnows -
Visual/Video 1 salmonid (steelhead) Post spawn adult
Snorkel 30-40 unidentified fish -
May 10, 2024 Visual/Video 50-100 unidentified minnows -
Visual/Video 1 salmonid (mortality) Post spawn adult
Snorkel 2 salmonids (Chinook) Juvenile
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Snorkel 15 stickleback -
Snorkel 40 unidentified minnows -
May 24, 2024 Snorkel 2 salmonids (1 mortality-predation) juvenile
Snorkel 200 minnows (nonnative) Juvenile
Snorkel 20 stickleback -
Snorkel 15 sculpin -
Visual/Video 40-50 unidentified minnows -
Visual/Video 1 potential salmonid (parr marks not clear) Juvenile
June 13, 2024 Snorkel 100-150 minnows Juvenile
Snorkel 13 stickleback -
Snorkel 5 sculpin -
Visual/Video 2 salmonid (chinook) Juvenile
Visual/Video 2 smallmouth bass ~8 inches
June 25, 2024 Snorkel >300 minnows Juvenile

4.5.2 Bird Assemblage Monitoring

The breeding bird surveys indicate that a total of 34 species were detected for the three
surveying periods. This is an increase from the 32 species that were observed during last
year’s survey. Survey results show that 16 species were confirmed to be nesting and/or
rearing young based on their behavior and/or the presence of nests. Birds were observed
utilizing habitat structures and vegetation in all three habitat zones (upland/riparian
forested, scrub/shrub, and emergent) present on site. Cliff swallow (Petrochelidon
pyrrhonota) was the most prevalent species during the monitoring period with 44
observations, accounting for a relative species abundance of 13.8%. White-crowned
sparrow (Zonotrichi leucophrys) was the only other species to have a relative abundance
greater than 10% at 12.2%. Five species had a relative abundance greater than 5%. These
species include barn swallow (Hirundo rustica), Canada goose (Branta canadensis), European
starling (Sturnus wvulgaris), Vaux’s swift (Chaetura vauzxi), and violet-green sparrow
(tahycineta thalassina). Species richness and utilization increased on Site in 2024 likely due
to the increase in food and habitat opportunities provided by vegetation in all three
habitat zones. The vegetation, in conjunction with habitat structures, also provide cover
that is essential for evading predators. For a more detailed analysis on the breeding bird
surveys, see Attachment 8.

Bald Eagle Surveys were conducted onsite weekly, from February 16 through August 29,
2024. Out of 28 surveys, one or more bald eagles were observed onsite for 7, accounting
for 25% of the surveys. Additionally, bald eagles were observed in the vicinity of the Site
during 18 surveys, accounting for 64% of the total surveys. The most utilized feature onsite
was the cluster of black cottonwoods located on the northeast corner of the Site. Other
features used onsite were the log habitat structures, pilings, and snags on the island in the
OCH, and the large snags on the northeastern slopes of the north hill. The bald eagles
utilize these structures for perching, hunting, and eating their prey. A nesting pair of bald
eagles continue to utilize the site. The nesting area is located on a ridge in Forest Park,
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uphill from the Linnton. For a more detailed analysis of the bald eagle surveys, see
Attachment 9.

4.5.3 Mink Monitoring

No mink were observed either on camera or in visual surveys of tracks and scat on the
beach and mud. Cameras captured a range of species this year including coyote (Canis
latrans), black-tailed deer (Odocoileus hemionus ssp columbianus), California ground squirrels
(Otospermophilus beecheyi), American deer mouse (Peromyscus maniculatus), and a variety of
birds. Representative photographs are included in the photo appendix (Attachment 3).

5. Goals and Performance Standards

The goals and objectives of the project are presented below, with notes regarding if each
objective was met or if on track to achieve performance standard. Goals 1, 2, and 3a were
met at construction; Goal 4 was met in 2021.

Goal 3: Ensure the long-term success of the restored habitat through monitoring,
maintenance, and stewardship.

Objective 3b: Implement a site-specific performance plan with performance standards to
track the development of the site.

On track: Ongoing annual monitoring follows methods outlined in SSPP.

Objective 3c: Minimize colonization of the site by invasive species, as defined in the
performance standards.

On track: The site was seeded with native species, and on-going monitoring and
maintenance is being conducted to prevent colonization of invasive weeds. Adaptive
management activities are described below in Section 7. The site passes the performance
standards for invasive weed coverage.

Objective 3d: Maintain fish access to the OCH.

On track: Year 4 monitoring indicates the upstream berm represents an obstruction to
fish access during low-water periods, freshwater inputs into the OCH are present year-
round, no jump heights greater than 6 inches are present, and the OCH gradient remains
less than 4%. However, potential stranding hazards were noted. These are addressed
below.

Objective 3e: Identify and rectify obstacles to habitat development or use, as defined in the
performance standards.

On track: Objective 3e is being met through implementation of the post-construction
performance plan.

Objective 3f: After the Performance Period, implement a long-term stewardship program.

On track: The Long-Term Stewardship Plan has been preliminarily approved and will be
implemented after the 10-year monitoring period.
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6. Discussion

6.1 Geomorphic/Structural Habitat Elements

6.1.1 AG6: Total Area of OCH or ACM within 10% of as built

As the site continues to move toward equilibrium and sediment moves around in the
OCH and ACM, it has only experienced a 0.02% change in area since 2020. The 0.02%
increase in this zone is primarily due to the portion of the downstream end of the channel
constructed to less than +8 ft filling in with sand and sediment shortly after construction.
Cross sections N and AC show the greatest accretion of sediment since 2020. At N,
accretion is due to the formation of sediment bars near the outlet, and it occurred mostly
after construction; accretion was limited to 1% since 2023. At AC, sedimentation appears
to be occurring along the slopes of the channel rather than the thalweg, and increased by
6%since 2023. Cross sections G and | show the greatest erosion since 2020, though they
only experienced 2% and 1% respectively since 2023, likely due to the implementation of
erosion control adaptive management in 2023 and 2024. The remainder of the OCH has
remained relatively stable since the 2023 survey.

6.1.2 A7 and AS8: Increase in Elevation within OCH and ACM

Updated elevation profiles indicate sediment deposition within the OCH and slight
erosion along the shoreline transects within the ACM. The greatest deposition occurred
at transect AC, the transect that runs parallel to the sand berm and through the “ponded
area” in the southern portion of the OCH. The percentage change for transect AC was 6%
from 2023 to 2024. This could be a result of the adaptive management that was conducted
in 2023, where sand was scraped from the berm into the ponded area. The goal of the
adaptive management was to prevent stranding in that area of the OCH, thus allowing
egress out into the northern portion of the OCH. Another plausible reason for the
aggradation is sediment deposition from tidal fluctuations, where sediment is deposited
when water levels of the OCH recede due to low tidal periods. Aggradation in the OCH
also occurred at the downstream outlet and near the confluence of Linnton Creek,
although small in magnitude. RestorCap will continue to monitor this area to ensure
continuous connection between Linnton Creek and the Willamette River.

Although transects within the DUs have exhibited a minor amount of erosion from 2020
(<8-5%in DU 1, 2-4% in DU 2, and 0-7% in DU 3), they have remained relatively stable from
the survey conducted in 2023.

6.1.3 A9: Fish Access

There are no permanent, physical obstructions that prevent target fish from accessing the
Site. There are no jump heights greater than six inches and the slope gradient throughout
the OCH is less than 4%. Beaver dams, particularly as short as the one at Linnton, are not
typically considered fish passage or jump height barriers, as juvenile chinook evolved for
millennia with beavers and their associated habitat alterations. Scientific literature
suggests that these structures do not significantly impede juvenile chinook movement
under typical flow conditions (Kemp et al., 2012; Pollock et al., 2008). Field observations
and telemetry data indicate that juvenile Chinook salmon are capable of navigating
beaver dams by utilizing partial breaches, shallow overflows, or by moving through
submerged sections during periods of elevated discharge (Taylor et al., 2010). Studies
have found that juvenile Chinook salmon can generally navigate dams with heights up to
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approximately 12—20 inches (30-50 cm) under moderate flow conditions by exploiting
submerged pathways, partial breaches, or overflow areas (Kemp et al., 2012; Malison et
al., 2015), and dam heights greater than 24 inches (60 cm) under low flow conditions are
more likely to impede juvenile Chinook salmon (Pollock et al., 2003).

Additionally, the slow-water habitats created upstream of beaver dams may provide
critical rearing environments that support growth and survival (Pollock et al.,, 2008;
Bouwes et al., 2016). While some temporary delays in passage may occur, these are not
necessarily detrimental and may be offset by the ecological benefits of habitat complexity
introduced by beaver activity (Bouwes et al., 2016). Therefore, although the beaver dam
exceeds the 6-inch jump height by 2.9 inches, it is likely fish do not need to jump over it
to pass through. Additionally, beaver dams are temporary in nature and natural,
beneficial structures in fish habitat; therefore, according to the literature, the beaver dam
on site does not pose a significant fish passage or jump height barrier.

The Linnton Creek culvert discharged cold water into the OCH throughout the year.
Based on performance standards, the Linnton Creek outlet must supply. Most
importantly, the culvert must supply cold water from November through June, when
juvenile target fish are likely present in the Willamette River. This was achieved in 2024.

In 2024, RestorCap wrote a Fish Passage Memorandum describing site conditions and
potential fish passage issues. The memorandum was accepted by the Trustees and IRT,
and topographic conditions in 2024 did not pose substantial, measurable fish passage
issues in the OCH. It also documented the general conclusion that the upstream berm is
part of the “new normal” conditions for the site. The berm continues to aggrade slowly,
up 0.4 feet from 2023 (Attachment 2). It was overtopped only 13 days during the period
when data was available. This reduction in days overtopped was primarily due to the low
water conditions in the Willamette River this year. To a lesser degree, it may have been
due to a) limited dates of data collection (March 19 — November 27), and b) the increase
in height by 0.4 feet. Water surface elevations in the side channel were significantly lower
than in the past 2 years. The average water surface elevation for the upstream OCH
(“South Island”) in 2024 was 10.04, down 1.8 ft from 2023, and down 2.52 ft from 2022.
These low water levels also affect the percentage of the time that fish habitats are
inundated, and it is important to note that the site’s design was based on 25 years of water
level data which was on average much higher than what the site experienced in 2024.

Water surface elevation data for this year showed that the fish had access to the upstream
OCH from the downstream end of the channel approximately 26% of the time during
peak migration months (March 19 — June 30). This was the percentage of time the Side
Channel probe read >10.3 ft, the height of the high point in the thalweg. According to the
Basis of Design Report (Waterways 2016), at typical water levels for the Willamette River,
a 10.3-foot elevation should be inundated 70% of the time during these months. Thus, we
expect the upstream OCH to be accessible closer to 70% of the time in a typical water year,
which is in line with the 75% inundation connectivity design for the Site. Additionally, the
upstream OCH was not intended to remain hydrologically connected to the Willamette
River for the entirety of the peak outmigration period (Grette 2018b, Waterways 2016).

Juvenile salmonids can access the entire OCH, including the upper portion, via the
downstream inlet. Fish were able to access the lower, downstream portion of the OCH
from the Willamette River 100% of the time from at least March through June, and the
central alcove 907% of the time, which is in line with the Basis of Design report. Sand bars
appear to be aggrading and moving toward each other in the alcove, although aggradation
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in the thalweg is limited and outflows from Linnton Creek appear to be preventing the
sand bars from closing off the outlet. The high point in the downstream OCH outlet is
9.23 ft, up 0.23 ft from March 2024. The low point in the alcove upstream of the high
point is 7.9 ft, a difference of 1.33 ft. As per the Fish Passage Memorandum (RestorCap
2024), this depth differential is not substantial enough to affect fish passage.

In addition to existing monitoring methods, RestorCap flew LiDAR again in November
2024, to compare to LiDAR data taken the year prior. LIDAR was flown in November
during low-water conditions to provide an additional source of information for
topographical analysis in the OCH. Data from 2024 was compared to the 2023 data, and
a digital surface elevation model comparison map was produced (Attachment 12). The
map shows areas of change since 2023, show as feet of aggradation or erosion. The map
shows some aggradation at the downstream outlet, but also that the passage from Linnton
Creek through to the Willamette River remains open and accessible to fish in alignment
with the Basis of Design report. It shows about 3 ft of sediment moving from north to
south (dark blue to dark red), indicating that the northern sandbar at the outlet is shifting
positions, and changing the alignment of the thalweg. It also shows some aggradation in
the upstream OCH and Linnton Creek, though this is likely reflective of the increase in
vegetative cover rather than actual, substantial sedimentation in the thalweg. Because the
presence of vegetation can skew LiDAR data, vegetated areas which show aggradation on
LiDAR should be interpreted with caution. RestorCap cross-checked these areas with the
Waterways cross section data to verify when an area had actually aggraded or whether
vegetation skewed LiDAR results.

RestorCap will continue monitoring these areas and will conduct additional surveys to
better understand if any impediments and stranding occur in the OCH. Adaptive
management actions and recommendations are provided in Section 7.1.

6.2 Vegetation Monitoring

As described in Section 3, the methodology of vegetation monitoring was consistent with
the methodology in 2023. The methodology counts individual plants in the monitoring
plots as one stem, as opposed to counting all stems on each individual plant in the
monitoring plot. Herbaceous vegetation monitoring in 2024 was conducted in two
surveys timed to reflect the growth period of each specific habitat: riparian/upland forest
and lowland scrub-shrub/herbaceous. Herbaceous vegetation monitoring was conducted
from June 15-16 for the riparian/upland forested areas and September 14-15 in scrub-
shrub/herbaceous areas. Stem count monitoring, not as time-sensitive as herbaceous
monitoring, was conducted on July 1-3 in the riparian/upland forested habitat and on
September 13-25 in the scrub-shrub/emergent habitats. There were no significant
sections of die-off throughout the site. Adaptive management was conducted to
remediate the erosion along the shoreline of the north hill in 2024. Cuttings, produced
on site, were densely planted in this section of the site with the goal of enhancing soil
stabilization along the shoreline. The establishment and success of the plantings is
directly reflected in monitoring plots within this area. Forestry plots 4F and 7F saw an
increase in stem count totals from 47 and 98 to 142 and 157 stems, respectively.

Black cottonwood (Populus trichocarpa) and willows (Salix sp.) continue to contribute to a
large amount in seedlings within the shrub zone. Many red alder (4lnus rubra) seedlings
were also observed within this zone. Recruits were most prevalent in the northern portion
of OCH, nearest the downstream outlet. This portion of the Site experiences prolonged

21



Linnton Mill Restoration Site Year 5 (2024) Monitoring Report

periods of inundation and disturbances relative to other parts because of its proximity to
the outlet, tidal fluctuations, and consistent inputs from the seep wetland and Linnton
creek.

Container plants of various sizes and additional cuttings were planted throughout the Site
where density (stem count) and percent cover numbers are low. The goal of this round of
planting was to increase canopy cover and species richness throughout the site.
Additional details of this round of planting are included in the Adapative Management
section of this report, Section 7.2.

Overall, sampling results indicate native vegetation is establishing quickly at the Site and
cover of invasive species remains low due to ongoing weed management.

6.2.1 Riparian / Upland Forested Habitat

All three performance standards (stem density, species diversity, and herbaceous cover)
were met within the forested habitat. Generally, species richness and abundance are
greater in riparian areas at lower elevations closest to the OCH. Cottonwood remains the
most common woody species within these plots, accounting for approximately 537% of the
total stems. In addition to cottonwood, Sitka willow (Salix sitchensis), snowberry
(Symphoricarpos albus), swamp rose (Rosa pisocarpa), Douglas spiraea (Spiraea douglasii), and
Pacific willow (Salix lasiandra var. lasiandra) all have stem count totals greater than 100.

Succession in the upland forested habitat continues to be slow yet is still progressing. This
is likely because of the nutrient-poor compacted soils and lack of shade present onsite.
Qualitative observations show that quick-growing, sun-tolerant tree species like Douglas
fir (Pseudotsuga menziesit) and yellow pine (Pinus ponderosa) are thriving within the upland
zone. In the riparian zone and the OCH, willow species and black cottonwood are the
dominant species, thus contributing to the most canopy cover. Sitka willow has an
average canopy cover of 9.1% amongst the monitoring plots within this habitat. Of the
shrub species, Douglas spirea has the largest average canopy cover at 3.8% within the
monitoring plots. Canopy cover for the site becomes a performance standard in Year 7;
however, RestorCap has been recording this metric to help understand how succession is
progressing at the Site. In November, RestorCap procured and planted container plants
of various sizes and species throughout the Site to supplement areas where species
richness and canopy cover are low. Cuttings and poles, sourced onsite, where also planted.
While succession is progressing on Site, RestorCap wants to ensure that performance
standards are met by Year 7. Additional information on the supplemental planting can be
found in Section 7.2 of this report.

The large Oregon white oaks (Quercus garryana) (3-4 in diameter at breast height; dbh)
that were planted in 2021 continue to receive care from RestorCap staff, although it
appears that the oaks are progressing towards establishment. RestorCap staf continued to
water the Oregon white oaks, although less frequently. Mulch and compost rings were
placed around the base of each of the remaining trees. Mulch rings aid in water retention
near the root zones of the trees and the compost provides essential nutrients for them to
grow. There was no die-off recorded this year, a significant reduction from 8 deaths in
2023. It is imperative for these Oregon white oaks to survive not only for their ecological
value, but because they contributed to the cover (3-4%) in upland areas where relative
cover is low. RestorCap will continue to monitor the health of these oaks and take
additional measures to ensure their survival moving forward.
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6.2.2 Scrub-Shrub Habitat

The scrub-shrub habitat met all three performance standards (stem density, species
diversity, and herbaceous cover) and appears to be thriving throughout the zone.
Monitoring within this zone was again conducted in late September, which has proven to
be the optimal timing to identify plant species and assess cover in the scrub-shrub zone.
Results show that species richness is greater in the scrub-shrub zone for monitoring plots
located in the northern portion of the OCH, near the channel outlet. These plots
experience greater periods of inundation than the plots in the southern portion of the
OCH where the berm periodically restricts water flow from the Willamette River.
Inundation in the southern portion of the OCH is restricted to when water surface
elevations of the river are higher than the elevation of the berm, tidal influences, and for
some plots, surface and groundwater inputs from the seep wetland.

Black cottonwood, Pacific willow, Sitka willow, and Douglas spirea are the most common
woody species and account for the majority of canopy cover within this zone. Sitka willow
has an average canopy cover of 25% for the monitoring plots located within this zone,
followed by Pacific willow with an average canopy cover of 15.5% and Douglas spires at
14.7%.

Tufted hairgrass is the most common native species within the monitoring plots,
accounting for 9.4% average cover by individual species. Other prevalent natives in this
habitat include Spanish clover, slough sedge, and common rush. The site saw a drop in
invasive species cover from 12.3% in 2023 to 0.6%. The drop is a testament to continued
weed management regimes by RestorCap staff and the succession of native species within
this habitat. Non-native cover increased to 25.5% with colonial bentgrass (Agrostis
capillaris), creeping bentgrass (Agrostis stolonifera), and broadleaf plantain (Plantago major)
being the dominant species. To remediate the spread of the non-native and invasive
species, RestorCap planted additional cuttings and poles and reseeded the areas where
concentrations were high. Poles and cuttings will help to shade out invasive herbaceous
species, while the seed, once established, will outcompete the non-native grasses.

6.2.3 Emergent Habitat

Herbaceous emergent vegetation met both performance standards (species diversity and
herbaceous cover). Data collection was conducted in mid-September which is the optimal
time for the hydrophytic species to develop. Within these plots, 55 species were recorded.
There were 44 native species, 1 invasive species, and 6 non-native species recorded. Native
cover increased by approximately 7% from last year, and invasive cover dropped by
approximately 5%. Five plots near the OCH outlet (1-2A, 12C-F) continue to have zero
percent cover because of their location within the active channel margin and the sandy
shorelines.

First Nation plants like, Camas (Camasia quamash) and broadleaf arrowhead (Sagittaria
latifolia), continue to establish themselves throughout the emergent habitat zone.

Invasive and non-native (non-listed) species covers were low within this zone due to the
ongoing mechanical removal. Water purslane (Lythrum portula) and broadleaf plantain
were the dominant weeds, but only resulting in an at an average cover of 0.9% and 1.6%,
respectively. Any invasive species that is known to regenerate through fragments were
removed, including root masses, placed in contractor bags and disposed of offsite.
Adaptive management recommendations are included in Section 7.2.
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migration for juvenile salmonids is March through June. The average DO (excluding
invalid readings from March and April) in the OCH (Willamette River, side channel, south
island), during this window was 9.4 mg/L and the average temperature was 57.1°F. Based
on historic data, RestorCap would expect the average DO readings for the peak migration
to be greater than 9.4 mg/L if the readings for March and April were correct. Yet, the DO
measurements are above the limits where habitat avoidance and production impairments
to juvenile salmonids are known to occur. Temperature measurements during the peak
salmonid migration window were well below the 68°F threshold where swimming and
foraging are adversely affected. As mentioned previously, there was no data collected at
the south island and side channel locations for January and February, but one would
expect the temperatures to be lower than the month of March. The average temperatures
for March at the south island and side channel locations were, 56.2°F and 48.3°F,
respectively. For the expanded salmonid window of January to July, all temperatures
were below 68°F except for the month of July when average temperature was 73.8°F. The
high average temperature in the OCH during July is likely attributed to the low water
levels and increased atmospheric temperatures. However, salmonids would likely not use
the OCH if temperatures are high and DO are low, and instead occupy the ACM of the
Willamette. Temperatures and DO were generally optimal for salmonid use of the OCH
during the period from January to July.

6.4 Wildlife Monitoring

A variety of birds were documented using the Site in all three habitat communities:
riparian/upland forested, scrub-shrub, and emergent. Birds were observed using the
habitat structures and snags in the riparian/upland forest habitat. Bald eagles and osprey
were seen perched atop the snags, loafing and presumably foraging over the Site and
Willamette River. The rapid growth of vegetation in the shrub-scrub habitat provides
refuge for nesting birds and an opportunity to prey on insects and larvae throughout the
OCH. Birds like killdeer, spotted sandpiper, and Canada goose utilize the shoreline along
the Willamette River and the emergent zones for foraging, although fewer were seen in
2024 due to vegetative growth precluding activities such as killdeer nesting. These birds
also utilize the mudflats at the north inlet/outlet of the OCH at low tide conditions. The
diverse habitat structure of the Site provides birds with an abundance of food and shelter
for local birds or birds that are flying through on their migration routes.

Mink were not observed in 2024, and have yet to be observed at Linnton. This is likely
due to the limited vegetative growth along the Willamette River, which does not provide
enough cover for mink and likely discourages movement into the site. We expect that as
vegetation comes in on the river banks, mink will be more encouraged to utilize habitat
at Linnton.

Surveys at the Linnton Site in spring 2024 identified juvenile Chinook, native minnows,
sculpin, stickleback, and non-native fish species. Juvenile salmonids were observed in
May and early June, measuring approximately 60-80 mm, and are expected to rear until
their ocean emigration in spring 2025. Cool water temperatures near Linnton Creek
supported salmonid rearing, offering refuge from warmer, less complex habitats in the
Willamette River. Survey effectiveness, particularly in the upstream OCH, was hindered
by prolonged turbidity, fluctuating water levels, and vegetation/algal cover. Snorkeling
was largely ineffective until May and June due to poor visibility. Due to these survey
constraints, we recommend greater flexibility in future monitoring schedules to optimize
survey conditions, and to consider increasing take levels to allow for seining surveys.
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6.5 Shoreline Erosion

Based on topographic surveys in 2024, it appears that shoreline erosion is being
addressed by seeding and pole cutting planting in 2024. Transect I is showing no erosion
since pole cutting installation, which indicates a positive impact on erosion control.
Transects G and H showed 2 and 1% erosion respectively, but this may have occurred
before poles were established. Additionally, these represent a reduction in erosion since
2020, and we expect based on visual observations of the plantings that topographic data
in 2025 will show a slowing of the erosion in this area.

6.6 Credit Ledger

A copy of the current credit ledger is included herein as Attachment 10. Linnton Water
Credits has currently set aside $361,711 for long-term stewardship from the sale of credits.

7. Adaptive Management

As outlined in the SSPP, the adaptive management framework provides a plan for acting
if it is determined the restoration site is not on track to meet interim performance
standards, or if contingency actions are needed to respond to physical or biological
conditions. As monitoring data are collected, they will be evaluated relative to
performance standards, and if necessary, consultation between the Trustee Council, IRT,
and RestorCap will determine if ongoing monitoring or remedial action is necessary.

71  Off-Channel Habitat

As described in the Fish Passage Memorandum (RestorCap 2024), no adaptive
management was recommended in the OCH to avoid fish stranding. No substantial fish
passage issue was found, and the IRT did not receive enough justification to warrant
permits to complete any associated adaptive management actions. Therefore, RestorCap
will continue topographic, photographic, and LiDAR monitoring of the OCH to
determine whether any future adaptive management actions are necessary to avoid fish
stranding or remove impediments.

The beaver dam is not tall or developed enough to pose a threat to fish passage. Should
the dam reach 24 inches or greater, RestorCap will work with the Trustees and IRT to
determine the best option for adaptive management, if any is recommended. In a higher
water year, adaptive management may not be necessary, even if the dam is over 24 inches.
In low water years, it may be necessary to partially breach the dam, if it appears to prevent
egress from the upstream OCH. At its current height and early stage of development, no
adaptive management is recommended. RestorCap will visually estimate the dam height
above the water level during peak migration.

RestorCap continues to monitor aggradation at both channel inlets for potential
impediments to fishes accessing the OCH. The downstream inlet remains connected to
the OCH year-round, even during low-water conditions, through inputs from Linnton
Creek, the hillside seep, and tidal flow. At the upstream inlet of the OCH, the berm
remains an impediment to fish passage for a portion of the fish window. As per our
September 25, 2023 Site visit summary notes from the IRT, the OCH and ACM are highly
dynamic systems which have yet to reach equilibrium. RestorCap will continue to
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monitor both channel inlets using a combination of camera traps, visual inspections,
water level and temperature loggers, DO monitoring, topographic surveys, and LiDAR.
Additional transects were added to the yearly topographic monitoring to better
understand how aggradation is impacting the inlets. This data will be the foundation to
determine adaptive management strategies in the future.

Although the outlet opening appears to be maintained by a number of flow inputs,
aggradation and a shifting of sand berms was observed in the LiDAR data between 2023
and 2024. To address this, RestorCap plans to complete a sediment deposition model to
plan for adaptive management at the downstream inlet/outlet, should it become
necessary.

7.2 Vegetation

The Site has achieved all its vegetation performance criteria in the riparian/upland
forested, scrub-shrub, and emergent herbaceous habitats. Invasive species cover has
dropped in all three habitat zones. Vegetation growth in the riparian/upland forested
habitat remains gradual yet planting establishment and species succession are
progressing steadily. The container sedges and rushes, cuttings, and poles that were
planted in the OCH last year have successfully established, contributing to habitat
structure, canopy complexity, and competition against non-native and invasive
herbaceous species. The diversity of native cover in the herbaceous zone has increased
from 21 species in 2023 to 44 species in 2024. Overall, the vegetation onsite appears to be
progressing in its early successional state. RestorCap will continue to monitor the
succession of the plantings throughout the Site and will propose additional plantings in
areas where needed.

721 Vegetation Management

Vegetation maintenance and management activities were implemented to promote the
establishment of native plantings and to suppress invasive and non-native species,
ensuring compliance with Site performance standards. The Oregon white oak and Pacific
madrone (Arbutus menziesii) plantings continued to receive supplemental irrigation
during prolonged dry periods and heatwaves. Compost and mulch rings were placed
around the trunks of the oaks. The compost, composed of natural amendments like
redwood wood shavings, chicken manure, fir bark, bat guano, kelp meal, and alfalfa meal
was applied around the trucks to enhance the condition of the soil and to slowly release
organic nutrients near the root zones of the oaks. The hemlock mulch was layered over
the compost to minimize evaporation and to protect the compost from solar exposure.
The wells of the rings allow moisture to accumulate and gradually release in the
surrounding soil. This treatment will continue in 2025.

RestorCap worked diligently to control non-native and invasive species from persisting
on site. Integrated pest management methods were used including mechanical
treatments (hand pulling, digging, mowing, or weed whacking), herbicide applications, or
a combination of the two. In the riparian/upland forested and scrub-shrub habitats,
species-specific herbicide prescriptions were used. A fabaceae-selective herbicide
(Transline) prescription was used to treat birds foot trefoil, white and yellow sweetclovers
(Melilotus sp.), vetch species (Vicia sp.) and other non-native pea species. A grass-selective
herbicide was used to treat post emergent, annual and perennial grass weeds. This
treatment was particularly used to control velvet grass (Holcus lanatus) populations on the
south hill and in dry parts of the OCH, along with isolated reed canary grass occurrences
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along the shoreline of the north hill. Nonselective herbicide prescriptions of Aquaneat
(glyphosate), Garlon (triclopyr), or a combination of the two were used to hardier species
like Himalayan blackberry and English ivy (Hedera helix), which are less responsive to
weaker herbicide prescriptions and mechanical treatments. Herbicide treatments were
excluded in these areas that were frequently inundated, and a minimum spray buffer of
5 feet was maintained wherever inundation was observed. Mechanical and hand removal
treatments were used in inundated areas of the OCH. Hand removal techniques were
most used in the scrub-shrub and emergent herbaceous habitat areas where water is
present. Species controlled by hand included species like pennyroyal, trefoil, broadleaf
plantain and other semi-aquatic plants. For extensive contiguous outbreaks of nonnative
or invasive species, a hand-held weed scraper was utilized to remove plants and prevent
seed production, effectively halting their reproductive cycle. Species capable of
regenerating from fragments or residual tissue were carefully collected, sealed in
contractor bags, and removed off-site following each treatment to prevent further
propagation. Ongoing vegetation management will address additional occurrences, as
necessary, in 2025.

7.2.2 Supplemental Planting and Seeding

Supplemental planting and seed were conducted at the Site during the month of
November. The reseeding effort serves two primary objectives. The first objective is to
outcompete non-native and invasive grasses and herbaceous species while enhancing
native cover in areas where it is low. The Site saw an increase in the distribution of
nonnative species like colonial bentgrass, creeping bentgrass, broadleaf plantain, and
hawkweed (Heracium sp.) throughout the OCH, particularly in areas there is little to no
canopy cover. Non-native grasses like velvet grass continue to pose a problem in portions
of the Riparian/Upland Forested habitat. The second objective for reseeding aims to help
stabilize soil and mitigate erosion along the shoreline of the north hill. Species for the
reseeding effort were selected based on what is successfully established onsite, the growth
structure of the species, and on the environmental and biological characteristics of the
areas that need to be reseeded. Quantities for each species were determined based on the
areas where the seeding will occur, and the application rates provided by the supplier of
the seed. Seeding zones are mapped in Figure 9.

Table 11. Supplemental seeding species selection and application rates.
Species Common Name: | Conditions: App. Rate: Procurement:

Achillea millefolium Western yarrow Sun to partial shade. Dry to moist soils. | 2-2.5b/acre | 16 lbs

Agrostis exarata Spike bentgrass Full sun. Wet to moist soils 2-2.51b/acre | 10 1bs

Deschampsia cespitosa | Tufted hairgrass Sun to partial shade. Wet to moist soils. | 8-10 Ib/acre 40 lbs

Deschampsia elongata | Slender hairgrass | Sun to partial shade. Wet to moist soils 12-15 Ib/acre | 30 lbs

Festuca roemeri Roemer’s fescue Sun to partial shade. Dry soils 24-30 Ib/acre | 50 lbs

Total: 146 1bs

Year 7 performance standard C17, C19 states that in both riparian/upland forested and
scrub/shrub habitats must have a cover greater than or equal to 557 for native woody species.
In preparation for this performance standard, RestorCap performed supplemental
plantings in both habitat zones.
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Cuttings were also harvested on site and planted in the scrub/shrub zone of the OCH. A
diverse array of species known to establish well from cuttings was used. Species included
Pacific willow, Sitka willow, Mackenzie’s willow (Salix proliza), Scouler willow (Salix
scouleriana), black cottonwood, Douglas spirea, snowberry, and red osier dogwood (Cornus
stolonifera). Cuttings of various sizes were strategically planted in large circular patterns,
creating focal points for vegetative growth and habitat complexity. Branching cuttings
and poles were prioritized to encourage canopy development. Smaller cuttings were
planted at the center of each circle, while larger poles were positioned around the
perimeter to provide shade for the central cuttings during the dry summer months. This
planting technique will facilitate the establishment of vegetation clusters, promoting
natural regeneration and advancing the development of a multi-story or tiered canopy
structure, supporting natural, ecological succession.

For the riparian/upland forested habitat, RestorCap purchased and planted 424 container
plants of various sizes, ranging from 1 gallon to 15 gallons. The species selected for the
plantings was based on what has successfully established onsite, with an emphasis on
quick-growing tree species. The containers were planted in areas where there was little
canopy cover or where there was die-off. RestorCap staff ensured that no tree species
were planted within 10 ft of preexisting trees onsite. Shrub species were planted around
established trees species, as the trees will provide shade to help the plantings achieve
establishment. RestorCap will continue to monitor the succession of woody cover in both
riparian/upland forested and scrub/shrub habitat zones and will conduct additional
supplemental planting in 2025, if the year 7 woody cover performance is not going to be
achieved.

Table 12. Supplemental planting species selection

Species Common Name: Container | Procurement

#5 14
Acer macrophyllum Bigleaf maple

#3 8
Amelanchier alnifolia | Serviceberry #5 6
Frangula purshiana Cascara #15 5

#15 6
Holodiscus discolor Oceanspray #5 8

#1 40

#5 15
Malus fusca Western crabapple

#1 40
Philadelphus lewisii Wild mock orange #3 50
Pinus Ponderosa Yellow pine #1 20
Prunus emarginata Bitter cherry #3 20
Prunus viginiana Western choke cherry | #3 20

#5 19
Pseudotsuga menziesii | Douglas fir

#1 20

#5 20
Ribes sanguineum Red flowering currant

#1 40
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#5 6
Rubus parviflorus Thimbleberry

#1 40
Sambucus cerulea Blue elderberry #1 20

#5 4
Thuja plicata Western redcedar

#3 3

Total: | 424

7.3 Shoreline Erosion

In early 2024, RestorCap identified some erosion areas along the shoreline on the north
portion of the Site. Adaptive management work was conducted on the shoreline of the
north hill where erosion continues to pose a problem. The erosion is caused by the flow
of the Willamette River at high water and by wave energy from ships entering and exiting
the port. It may also be a result of pile removal in the ACM, where piles likely contributed
to the stabilization of the shoreline along the Site. The erosion is occurring just where the
shoreline curves north out of the OCH and runs parallel to the Willamette River near
monitoring plot 4F. RestorCap staff conducted high density planting along this portion
of the shoreline to stabilize the shoreline in these areas. Cuttings of the black cottonwood,
willow species, dogwood, and Douglas spirea were planted in a 1 ft by 1 ft grid. The grid
begins on the shoreline and continues up the hillside. The plantings are already showing
signs of establishment in this area. RestorCap will continue to monitor this area for
erosion and will plant supplemental cuttings if die-off is significant.
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ATTACHMENT 2. TOPOGRAPHIC MONITORING



S ZO—

70

Az

2019 RECORD SURVEY CONTOURS (5’ INTERVAL)

PRE—CONSTRUCTION SURVEY CONTOURS (5" INTERVAL)

SURVEY CONTROL POINT

2024 MONITORING VEGETATION LINE

2020 MONITORING SURVEY OFF—CHANNEL/ACM HABITAT

2024 MONITORING SURVEY OFF—CHANNEL/ACM HABITAT

ANNUAL

SCALE:

T

=1

MONITORING SITE PLAN

SECTION AND DETAIL CONVENTION

SECTION OR DETAIL IDENTIFICATION
(NUMBER OR LETTER)

FIGURE REFERENCE

NOTES:

1.

N o o & w0N

PRE—CONSTRUCTION SURVEY PREPARED BY AKS ENGINEERING AND
FORESTRY IN 2013.

RECORD SURVEY FOR PROJECT CONSTRUCTION COMPLETED BY
WATERWAYS CONSULTING, INC. IN JANUARY 2020.

YEAR 1 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN OCTOBER 2020.

YEAR 2 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN JUNE 2021.

YEAR 3 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN JULY 2022.

YEAR 4 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN NOVEMBER 2023.

YEAR 5 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN NOVEMBER 2024.

CONSULTING INC.

WATERWAYS

Santa Cruz, CA | watways.com | Portland, OR

LINNTON MITIGATION PROJECT
TOPOGRAPHIC CROSS SECTION MONITORING PLAN
2024

BAR IS5 ONE INCH ON ORIGINAL
—_——__ &

FIGURE

1.0




2019 RECORD SURVEY CONTOURS (5’ INTERVAL)

PRE—CONSTRUCTION SURVEY CONTOURS (5" INTERVAL)
SURVEY CONTROL POINT

2024 MONITORING VEGETATION LINE

2019 RECORD SURVEY 50% INUNDATION LEVEL

2024 MONITORING SURVEY 50% INUNDATION LEVEL

ANNUAL

1MONITORING SITE PLAN

SCALE: 17 =

SECTION AND DETAIL CONVENTION

SECTION OR DETAIL IDENTIFICATION
(NUMBER OR LETTER)

FIGURE REFERENCE

NOTES:

1.

o o o or wN

PRE—CONSTRUCTION SURVEY PREPARED BY AKS ENGINEERING AND
FORESTRY IN 2013.

RECORD SURVEY FOR PROJECT CONSTRUCTION COMPLETED BY
WATERWAYS CONSULTING, INC. IN JANUARY 2020.

YEAR 1 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN OCTOBER 2020.

YEAR 2 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN JUNE 2021.

YEAR 3 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN JULY 2022.

YEAR 4 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN NOVEMBER 2023.

YEAR 5 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN NOVEMBER 2024.

CONSULTING INC.

WATERWAYS

Santa Cruz, CA | watways.com | Portland, OR

LINNTON MITIGATION PROJECT
TOPOGRAPHIC CROSS SECTION MONITORING PLAN
2024

BAR IS5 ONE INCH ON ORIGINAL
—_——__ &

FIGURE

2.0




PP, 0TV L ol TR

ANNUAL MONITORING SITE PLAN

2019 RECORD SURVEY CONTOURS (5’ INTERVAL)
PRE—CONSTRUCTION SURVEY CONTOURS (5" INTERVAL)
SURVEY CONTROL POINT

2024 MONITORING VEGETATION LINE

SECTION AND DETAIL CONVENTION

SECTION OR DETAIL IDENTIFICATION
(NUMBER OR LETTER)

N o o r w0pN

FIGURE REFERENCE

NOTES:
PRE—CONSTRUCTION SURVEY PREPARED BY AKS ENGINEERING AND

FORESTRY IN 2013.

RECORD SURVEY FOR PROJECT CONSTRUCTION COMPLETED BY
WATERWAYS CONSULTING, INC. IN JANUARY 2020.

YEAR 1 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN OCTOBER 2020.

YEAR 2 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN JUNE 2021.

YEAR 3 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN JULY 2022.

YEAR 4 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN NOVEMBER 2023.

YEAR 5 CROSS SECTION MONITORING COMPLETED BY WATERWAYS
CONSULTING, INC. IN NOVEMBER 2024.

WATERWAYS

LINNTON MITIGATION PROJECT
TOPOGRAPHIC CROSS SECTION MONITORING PLAN

CONSULTING INC.

.. ¢
<0

2024

BAR IS5 ONE INCH ON ORIGINAL
—___———_ &

FIGURE

3.0

Santa Cruz, CA | watways.com | Portland, OR




40

36

32

28

24

20

2023 SURVEY
\ /" GROLND SURFACE

\ 2020 SURVEY

SECTION INACCESSIBLE IN 2024

L v OHW

L 2023 VEGETATION

32

28

24

20

MONITORING SECTION /A
7

SCALE: 17 =
36 36
32 32
2024 SURVEY
R
o N \ /~ GROUND SURFACE o
/ 2020 SURVEY
. \\ /_GROUND SURFACE o
20 A%l 20
\ /— 2024 VEGETATION
16 S 16
2023 SURVEY __,\
. GROUND SURFACE = "“‘\\x .
g 3% AGGRADATION BELOW e 8
OHW (2023 TO 2024) ==
4 4
0 0
MONITORING SECTION /BN
SCALE: 17 =20 NI
\ 2024 SURVEY
/— GROIIND SLIRFACF
R 2020 SURVEY
/"~ GROUND SURFACE v OHW
TR
\ — 2024 VEGETATION
2023 SURVEY _/’\
GROUND SURFACE
T -_-_-_‘__‘-""'""==-==_
2% AGGRADATION BELOW e ———
OHW (2023 TO 2024) ————
MONITORING SECTION /T
SCALE: 17 = INEY
32 32
2023 SURVEY
o GROUND SURFACE o
A Y 2023 VEGETATION
24 24
20 OV, 20
16 16
12 \ 12
8 : — 8
0% EROSION /AGGRADATION —
. BELOW OHW (2023 TO 2024) R .
MONITORING SECTION /DY
SCALE: 1" = G/
28 28
2023 VEGETATION
24 / 24
20 - — EOHW

12 12
URFAC
8 o — 8
1% AGGRADATION BELOW 2023 SURVEY
4 OHW (2023 TO 2024) GROUND SURFACE 4

SCALE: 17 =

MONITORING SECTION /B
N\

32

28

24

20

40

36

32

28

24

20

24
20 o Y OHW
\‘\ = i 2020 SURVEY
R GROUND SURFACE
6 I T 2023 SURVEY
" ~ GROUND SURFACE
L 2023 VEGETATION —
) 0! E l _‘_h-““‘---____
. 3% AGGRADATION BELOW \
OHW (2023 TO 2024)
0
MONITORING SECTION ™\
SCALE: 17 = INEY)
2024 SURVEY
6 GROUND SURFACE
L 2023~ 2023 SURVEY UG
VEGETATION . GROUND SURFACE
L = :::::_—_;———_—; i
e 2% EROSION BELOW OHW - ————— &
(2023 TO 2024)
4 ‘g
MONITORING SECTION /%
SCALE: 1" = NI
— 2024 VEGETATION
16 16
_
12 —e— 12
: - ’
1% EROSION BELOW OHW e —
I (2023 T 02024) = I
— 4
MONITORING SECTION /M
SCALE: 17 = NI
16} _IR = v
: oy 2023 SURVEY
iy 2023 VEGETATION X < _ 4F GROUND SURFAC
2 e~ OUND_SUf
N
MONITORING SECTION /1
SCALE: 17 = NEY}
b
L z
2020 SURVEY
e GROUND SURFACE :
_ 4 2023 SURVEY
12 §§<\R\Q:\‘< . [GROUND SURFACE | !
1% EROSION BELOW OHW ——
8 (2023 TO 2024) 2024 SURVEY /' T f
GROUND SURFACE
4 4

MONITORING SECTION

SCALE: 17 =

LD
LEY

CONSULTING INC.

WATERWAYS

Santa Cruz, CA | watways.com | Portland, OR

CROSS SECTION MONITORING PLAN
2024

TON MITIGATION PROJECT

LIN!\I
C

TOPOGRAPH

BAR IS ONE INCH ON ORIGINAL
—___———_ &

FIGURE

3.1




oo ooo
)0 O
/- - gotoo
oo ooo
\L ff,Jll,,,,J
- m
[ ¥=} Sl ooo
/ 00000mmooooo
ogo ooo
000DmmOo00000000 /
8 000000000 00000OooO0 oo
ol 00000mOo0000D oooOmoooooo —_— 0o
00000MmOOOoon
0 oo
0oOoooOmo 0000
oo 0oo
ooooo
00000000000
oop 0000o | 0ooo
= 00O0mmOCO00O0o
ooo i | 0o000Do0o0o0o ooo
ool o000l goooommooooo ]
ogo /[ /r T = ooo
S~/ 2020 0000 -
ok omooooooooo 00 00000mMmoooooo oo
00000000ODOODO000
000000000000 MmOnooon
L oo
00 0 0000 0IMINM O [0 O 000 0 0
ooo ooo
oo SELAL ooo
uqo 000mmoooon poo
00000MmO00000
ogo ooo
on oo
on oo
000 0o 0Wamm O 0o 0 oo 0 0 87.0/
00E 0ooo
000DmO000000O0o0 om0 oooo 000DOomoo0n0 ooo
ool a - B ooo
‘-Z;§ / ) 0 M 0D0DmOoo0o0o0 00mmo0o00Q]|
odo / Mo 000§ /_ 00000mmo0000o0 ooo
/ / I
oHe 000000 00DD0mmo 0 — ooo
000 mo 0000 0o
10 0 M i
OO
O oo
000000m0 0000
opB000D00000D0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ooo
000UDO0000QQooo
0OODDOOOORRO000 00000 55
oop ooo
I DmO0000QQ000
0
ooo ‘ oo 2023 0000000 ooo
[‘DDD[[IIDDDDD
000 ooo
000000000 00000m00 j
000Imo 0000 0o
ol 0 O 10 00 000DDO0 MDD O0OmmO 00000
o 00000000000000000000000 moEEEN DOEDO 00000000000 00000000D0000DD00000000000000000000000000000000000000000000000DD000DD0D00DD0D000D oo

MONITORING SECTION

0O00000Omd oooo

I C

oo

GA

ooo

G A

oo

TO
pO

O DJ
D C
[m]

op

oo

oo



