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Executive Summary

In 2020, Portland General Electric (PGE) began construction of the Harborton Restoration Project
(Project or Site) and finished all work including the plantings in 2021. As part of the restoration
work, PGE is performing monitoring and maintenance of the Site for ten years. Components of the
Project include:

Habitat Area (acres): 53.4
Off-channel Habitat (acres): 28
Riparian Buffer (acres): 13.5
Lowest Elevation/Highest Elevation (ft): 8/44
Large Wood Pieces: 438
Vertical Snags: 73
Mink Rock Piles: 12

The monitoring program covers the following elements:

¢ Geomorphology

e Hydrology and Hydraulics
e Sedimentation

e Vegetation

e Water Quality

e Fish and Wildlife

Monitoring results indicate the Site is meeting (6) or partially meeting (3) all nine 2025 performance
standards as summarized in the following table. All three partially met standards are related to and

rely upon hydrology or hydrologic conditions that are determined by climate and weather patterns.




Table 1. 2025 Performance Standard

Summary

Adaptive
Performance Standards Met/Not Met Management Notes

Needed
Retention of Habitat Met No
Features/Elements
Extent of ACM Habitat Met No
Extent and Stability of
Channel, Streambank, Met No
and Floodplain Habitat

Fish passage at
outlet seasonally

Preservation of Fish affected by
Passage/Fish Partially Met No Willamette River.
Accessibility Built channel

Retention of Wetland
Hydrology/Habitat for
Use by Northern Red-
legged Frog

Extent of High Flow
Inundation

Vegetation
Density/Diversity/Cover

Riparian Forest, Scrub-
shrub, and Upland
Reed Canarygrass (RCG)

Across Relevant
Habitats

presents no passage
restrictions

Climate dependent -
No early season open

Partially Met
water less than
baseline conditions
91 percent of OHW
Partially Met No baseline; 70.3
percent of areal
open water
Met No
Met No

RCG management
Met No planned for 2026
and beyond




1. Introduction

This document is the Year 5 Effectiveness Monitoring Report (EMR) prepared for the Portland
General Electric Harborton Restoration Project (Project). This report documents habitat conditions
for the PGE Harborton Habitat Restoration Project (Harborton). The Portland Harbor Natural
Resources Trustee Council (Trustee Council) developed the Portland Harbor Natural Resources
Damages (NRD) Monitoring and Stewardship Framework (M&S Framework; Trustee Council 2014)
to aid Project Implementers (PIs) in designing site-specific monitoring and stewardship plans for
NRD restoration projects. As part of the guidance, the Trustee Council presented an EMR model
detailing required monitoring over an initial performance period of 10 years following
construction/implementation or as needed until performance standards are met. This EMR presents
performance goals, monitoring methods and monitoring results, management efforts, and adaptive

management strategies to promote and improve ecological functions.
Background

Construction to restore habitat functions at the 53.4-acre Site occurred from June 2020 to February
2021 (Figure 1). Restoration activities included earthwork to create Willamette River floodplain and
a new stream channel, upland forest habitat preservation, native plant installation, weed
management, and wildlife habitat structure installation. Supplemental restoration work not in the
approved Harborton Habitat Development Plan but performed at the request of the Trustee Council
included placing additional large woody material in July 2021 and adding two mink rock piles in
October 2021. Year 5 site effectiveness monitoring commenced in January 2025 and was complete in
November 2025.

The Project’s restoration goals are:

e Provide seasonal fish passage opportunities between Sub Areas 3, 4, and the Willamette
River through construction of the new North Channel

e Provide 28 acres of seasonally available off-channel habitat associated with the North
Channel, and an additional 13.5 acres of riparian buffer within the floodplain for out-
migrating juvenile Chinook salmon (Oncorhynchus tshawytsch) through excavation and re-
grading of portions of the Site.

e Enhance aquatic, riparian, and upland habitat in and proximate to the new North Channel
through installation of habitat enhancement features/elements, invasive species
management, and re-vegetation with native emergent, herbaceous, shrub, and tree species.

e Preserve existing wetlands in areas utilized by northern red-legged frogs (Rana aurora aurora)
and other wildlife.

¢ Create new wetlands in upland areas adjacent to known red-legged frog habitat through
excavation and removal of historically imported fill in Sub Area 3, installation of aquatic and




riparian habitat enhancement features/elements, management of invasive plant species, and
re-vegetation with native emergent, herbaceous, shrub, and tree species.

This report is organized into sections that generally follow the order of monitoring elements
described in the Monitoring and Adaptive Management Plan (MAMP)(PGE 2021).

2. Monitoring Requirements

The objective of effectiveness monitoring (EM), as described in the MAMP, is to document the
change in habitat conditions occurring as habitat enhancement measures mature and evolve. PGE
designed the EM in accordance with the “Monitoring Plan Study Design” guidance provided by the
Trustee Council (Trustee Council 2014) with modifications approved by the Trustee Council and
additional minor adjustment described in the sections below. The MAMP describes specific methods
and performance standards used to measure and evaluate habitat elements. The EM study examined

the following monitoring elements:

e Geomorphology

e Hydrology and Hydraulics
e Sediment

e Vegetation

e Water Quality

e Fish and Wildlife

The following section includes descriptions of each monitoring element, methods, results,
performance standards, and a discussion of findings. Fixed monitoring points in key locations, and

aerial orthomosaic images were the basic tools used to collect site data.

Geomorphological features are those physical features that add complexity and dimension to
Harborton. They include landscape patterns and irregularities, structures from natural materials,
masses and voids that influence wind, water, temperature, and any number of other physical
elements. Monitoring and assessment involve topographic surveys, photography, hydrology,
hydraulics, and visual inspections to verify that the total quantity of habitats proposed occur on site,
that there are no barriers to fish access, and that structural habitat features installed during Site
construction remain functional. The following sections include descriptions of specific monitoring

protocol.

2.2.1 Retention of Installed Habitat Features/Elements

Retention of installed habitat features/elements is studied in years 1, 3, 5, 7, and 10. We compared

orthophoto images from May 10, 2022, and May 16, 2025. Comparison between years indicates
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broad retention of habitat features including snags, horizontally installed large wood and mink rock
piles. Harborton retained all 12 mink rock piles and all 71 of 73 vertical snags. Three vertical snags
were intentionally installed leaning on other snags; two of the three fell within the last year.

Nearly all installed logs and rootwads remain intact and on site. As observed and reported in 2023,
some of the ballasted rootwads around the North Channel inlet have shifted slightly, while a few
non-ballasted logs have relocated to other areas at the Site or have been lost. Two large rootwads
recruited to the site in 2023 along the Willamette shoreline were lost in early 2025. In all, six
anchored rootwads near the outlet of the Borth Channel have shifted slightly and now have exposed
ballast rock but were not lost. No new recruited logs or rootwads were observed in 2025, but small-
diameter debris deposited along the top and just inland of the Willamette banks seemed more
abundant in 2025. Rafted woody debris, brought to the site during high flows in 2025, are visible
along the left and right floodplain banks.

Counting recruited large diameter logs rafted in from flooding, the Site appears to exceed the

original number of horizontal logs and meets the performance criterion of >80% installed.

2.2.2 Extent of Active Channel Margin (ACM) Habitat

ACM habitat is defined as those natural habitat areas occurring below the ordinary high-water
elevation (OHW), which is 18.0 feet CPD (City of Portland Datum) as determined by the Corps of
Engineers. Natural habitat, (native plant assemblage and habitat structures) at and below this

elevation is persistent and maturing.
Extent of ACM habitat is examined in years 0, 1, 3, 5, 7, and 10.

The performance criterion for this monitoring element is that changes of more than 10 percent ACM
habitat or stream length trigger adaptive management or corrective action measures. Harborton has
retained all ACM habitat created from completing construction in 2020. No erosion, deposition,
slope failure, bank movement, or other changes to the built landscape are apparent, similar to
findings in 2023. There have been no habitat and stream length changes.

Measures taken during design and construction, including valley-bottom substrate material,
installation of boulder toe near the substation, addition of energy dissipating large woody debris,
and an extensive ground cover have all contributed to preserving ACM habitat. A topologic study of
Sub Area 3 performed in November 2025 found minor (<0.1 ft) elevational differences at the
constructed channel inlet (Figure 2a). Elevations at the channel outlet were more dynamic and are
discussed in the following section. Survey points around the ACM indicate negligible (<6”) elevation
changes, with most elevational changes measuring 2” or less (Figure 2b).

Unrelated to site construction but pertinent to this performance criterion is beaver activity. Four
beaver dams were documented on North Channel in 2025 which could affect and modify ACM in

the future. Additional discussion regarding beaver activity is included in the following section.
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2.2.3 Extent and Stability of Channel, Streambank, and Floodplain Habitat

Extent and stability of channel streambank, and floodplain habitat are examined in years 0, 1, 3, 5, 7,

and 10. The performance criteria for this monitoring element include the following:

¢ Loss of downstream flow of more than 20% of flow entering Site

e Changes of more than 10% in channel habitat acreages/linear feet from the as-built surveys

e Width to depth ratio change of greater than +/-50%

e Significant erosion in any areas along the North Channel (Shoreline slumping in excess of 10
cubic yards in any areas along the North Channel)

The Loss of Downstream Flow performance standard is no longer applicable due to a design change
for preservation of the frog habitat and relocation of the City of Portland’s water flushing away from

Harborton, which changed the hydrology of the site.

PGE performed a land survey of the channel bed, banks, and adjacent shoreline in November 2025.
Figure 2a (Appendix A) compares the 2025 channel geometry to the 2020 as-built survey. Results
indicate that the channel length and location are static (i.e. <10% change in acreage/lineal feet).
Within the channel, dimensional changes are negligible (i.e. <50%) with the exception of the four
beaver dams identified during survey work. Beaver dams are desirable features because of the
myriad benefits they provide to landscapes including extended water storage, floodplain hydrology

complexity, vegetation complexity, in-water/shoreline structure and complexity, and other benefits.

No evidence of slope or shoreline erosion, such as slumping, rills, or channeling was found at the
site. The 2025 channel and floodplain survey and direct observation found no shoreline slumping.
Four active beaver dams discovered in 2025 may be indicative of changes to channel form in the
coming years. Upstream of the dams, reduced flow velocity may cause channel accretion leading to
shallowing while the dams themselves may widen banks and deepen channel depths. Due,
however, to the North Channel’s seasonality and low velocity (thus low energy) discharge,
morphological reactions of the floodplain and channel to beaver activity may be gradual. Table 2
below is a comparison of channel dimensions both bank-to-bank and channel bottom widths for as-
built (2021), 2023 and 2025. Note that transects 2 and 8 are close to, and upstream of, two of the four

dams.
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Table 2. Extent and Stability of Channel, Streambank, and Floodplain Habitat

Downstream Upstream
End End
_ Transect 1 2 3 4 5 6 7 8 9 10 Ave.
Bank-to- 2021 6.5 71 71 68 73 71 72 69 72 68 70
bank width 2023 6.8 68 72 70 72 74 72 72 73 70 71
(ft) 2025 6.1 7.7% 7 73 72 71 72 82 73 71 70
Channel 2021 2.2 30 30 29 30 30 29 33 30 30 29
bottom 2023 3.1 31 32 30 30 32 30 31 32 30 31
width (ft) 2025 25 41 32 30 33 30 3 39 32 30 30
Channel 2021 not measured
bottom 2023 0.6 1.1 12 10 08 11 09 09 10 1.1 1.0
depth (ft) 2025 1.0 12 09 10 10 10 11 12 08 09 09
Width 2023 11.3:1 62:1 601 7:01 901 7.6:1 801 801 731 641 761
Depth
Ratio 2025 611 641 781 731 721 711 651 681 911 791 7.81

*transect measurement upstream from nearby beaver dam

2.2.4 Preservation of Fish Passage/Fish Accessibility

PGE documented EM for fish passage by monitoring water levels and North Channel access to the
upstream wetlands, and downstream to the Willamette River. PGE also conducted topographic
survey of the channel thalweg to determine channel slope characteristics. PGE determined fish
passage/accessibility based on observations of surface waters presence/absence at the upstream and
downstream ends, and by looking for barriers such as accumulated debris, over-steep gradients, or
head cuts. The Trustee Council requested that PGE supplement fish passage observations with
water temperature measurements to determine suitability for fish during periods when the North

Channel is disconnected from the Willamette River.
Methods

PGE referenced NOAA Fisheries” Anadromous Salmonid Passage Facility Design criteria (NOAA
Fisheries 2008) to determine whether Year 5 North Channel conditions allowed fish passage. PGE
performed photomonitoring at the channel outlet monthly from January 6, 2025 to December 19,
2025. PGE observed sediment accretion/erosion at simple staff gauges (rebar rods marked in 6-inch
increments) to identify sediment accretion and erosion at the channel outlet. PGE recorded wetted
channel length and connectivity to Sub Area 4 (upstream end) 21 times in 2025 through direct

observation.
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PGE professional land surveyors also conducted a topological study of the North Channel thalweg
using RTK equipment with vertical precision of 2 centimeters. Measurements were then
georeferenced and mapped on a recent orthomosaic photograph for review and analysis. Findings of

the survey are shown on Figure 2a in Appendix A.

Surface water temperatures in the North Channel were intended to be measured by two remote,
water data logging devices that measure depth and temperature. The devices were deployed at the
upper and lower ends of the channel. The logging device at the lower end of the channel was not
located during an exhaustive search in October. The device was partially concealed in an area
known to experience trespass and use by the public and is presumed to have been intentionally
removed. PGE continues to take measures to discourage site access by the public and will continue
this practice to avoid such equipment losses in the future. Consequently, temperatures collected
during water quality monitoring (for DO) serve as the only available measure of downstream

channel temperature.
Results

Fish had uninterrupted access from the Willamette River to flooded areas of Sub Areas 3 and 4 from
the start of 2025 to approximately April 1, then access to contiguously wetted sections of North
Channel until approximately June 11 followed by intermittent channel connectivity until June 17
when water levels dropped and the channel became disconnected from the Willamette River.

Precipitation in late October re-wet the middle and lower portions of the channel before fish access
was possible due to accumulated sediments at the channel outlet and to continued seasonal

disconnection from low Willamette River levels. The North Channel reconnected to the Willamette
River when sediment at the outlet was scoured away by precipitation-driven flow sometime in late

October and has maintained an open water connection since.

The North Channel Connectivity Log in Appendix B summarizes channel surface water connectivity
to Sub Area 3, wetted channel length, periods when juvenile salmonids are likely present, and
connectivity to the Willamette River observed in 2023, 2024, and 2025. Observations were recorded
in the field by PGE scientists. Appendix C provides a photographic record of channel conditions at

various times in 2025.

As-built conditions were constructed so that fish passage into North Channel from the Willamette
and from Sub Area 4 is not impeded due to excessive gradient, depth, and channel velocity. Field
observations indicate no significant changes to as-built channel conditions; observed slope and
velocity conditions are within acceptable fish passage ranges. Figure 2 (Appendix A) shows thalweg
elevations along the 1,850 lineal feet of channel. The upper end (inlet) elevation is 15.47 feet CPD; the
outfall at the Willamette River is 8.03 feet CPD. Results indicate that the channel length and location
are static (i.e. <10% change in acreage/lineal feet). Within the channel, there are no hydraulic jumps
or abrupt elevation changes that would represent a fish passage barrier. The slope along the 1,850-ft
channel drops a total of 7.44 feet, which translates to steepness of approximately 0.4 percent.
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Sediment depths in Table 3 represent variations from baseline conditions established by installation

of four rebar gauges on June 23, 2023. The mid-channel (Gauge 2) and Willamette shoreline (Gauge

4) were originally placed in the thalweg of the active channel on that June "23 date. Gauges 1 and 3

are on the left and right, respectively, of Gauge 2 if facing downstream. Gauges 1 and 3 are to

document floodplain dynamics in close proximity to the established North Channel.

Table 3. Accretion/Erosion at N. Channel Outlet

Sediment Deposition/(Erosion)

ate L R S e O
shoreline onnected?
1/3/2025 2" (4" 1" (" v
2/15/2025 Flooded Y
3/17/202 Flooded Y
4/11/2025 3" (6”) o" (4”) v
5/2/2025 3" (8") 0" (2" v
5/21/2025 3" (7") 0" (1" v
6/10/2025 1" (3") 1" (1") v
6/17/2025 1" (2") 1" (1" v

Similar to 2024 observations, the North Channel outfall between Gauges 2 and 4 is the most dynamic

area of the channel. Sediment measurements at these two gauges illustrate the effects of Willamette

River backwater flooding and North Channel scour during high flow.

Table 4 shows monthly water depths in the North Channel measured in the field from January
through November. Measurements are from single-day field visits within the month. Station 1 is

near the North Channel-Willamette River confluence, Station 3 is near the upstream end of North

Channel, and Station 2 is at the approximate channel midpoint.

Table 4. Monthly Channel Water Elevations (inches)

Station 3-Jan  15-Feb 17-Mar 20-Apr 5-May 5-Jun 5-Jul  15-Aug 10-Sep 22-Oct  17-Nov
1 >26 11" 33" 15" 8* 6" dry dry dry 9" 9"
2 10" 8" 17" 10" 4* 1" dry dry dry 2” 4"
3 8" 5" 10" 9" dry dry dry dry dry dry 2"

*Flood conditions - measurement not taken
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Performance Standard

The performance standard is for the North Channel to have no fish passage barriers, as defined in
NOAA Fisheries” Anadromous Salmonid Passage Facility Design (NOAA Fisheries 2008) and USFS’s
Technical Guide for Field Practitioners: Understanding and Monitoring Aquatic Organism Passage
at Road-Stream Crossings (Heredia et al, 2016).

Discussion

The performance standard for fish passage was partially met in the constructed channel. No barriers,
jumps, steep gradients, or other physical impediments to fish passage are present in the North
Channel. As in past years, fine-sandy sediments deposited by the Willamette River formed on the
beach below the North Channel outlet after the channel went dry but were scoured out when North
Channel was re-wetted following a rain event in late October. Willamette River conditions

determine when the mouth of the channel is obstructed.

Sediment deposited by the Willamette River occurs during periods when juvenile salmonids are not
likely to be present. Absence of outmigrating salmonids coincides with times when surface water
remaining in North Channel is warming and DO levels are dropping thus conditions are not likely

to attract outmigrating juvenile salmonids.

Water levels in the North Channel, off-channel areas, and shallow water habitat are important to the
overall habitat function of the Site. This section describes monitoring results for water depth and
surface water duration and extent in Sub Area 4 and a portion of Sub Area 3 wetlands from January

to July, the key period for amphibian breeding and rearing.

2.3.1 Retention of Wetland Hydrology/Habitat for Use by Northern Red-Legged Frog

Effectiveness Monitoring (EM) was conducted to ensure there was no substantial loss of wetland
area, hydroperiod, and function which are important for the existing population of northern red-
legged frogs. EM of wetland hydrology included measurements to document the depth and areal
extent of open water wetlands in Sub-Area 4 and the adjacent wetland in Sub Area 3 that is an
extension of frog habitat, from January through July to determine if wetlands persist at sufficient
depths to support frog egg-laying and metamorphosis from the tadpole to froglet phase. EM of
northern red-legged frog habitat is achieved through monitoring hydroperiod, wetland/open water
area and depth, and duration from Year 1 through Year 10 of the Performance Period. Suitable
amphibian habitat within the property boundaries was quantified based on assessment of standing
water (areal extent, duration, and depth) necessary for frog egg-laying and larva metamorphosis

(transformation from tadpoles to frogs).
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Methods

Water level data was collected using HOBO remote barometric pressure readers georeferenced to
site-specific topographic data and to specific river discharge levels (i.e., OHW, OLW, flood stage,
and low tide at MLW). An atmospheric HOBO was deployed to process and correct water

elevations.

The water level HOBO device in Sub Area 4 wetland is in an established, screened-well casings used
over the past several years; the atmospheric HOBO is suspended from a tree in open air. Depth
readings were compared to Site elevations to determine average monthly surface water depths from
January through July, and average weekly surface water elevations in June. Depth measurements
were used to calculate areal extent of flooding and duration of surface water based on correlating
depth to Site topography. Areal surface water extent was then compared to monthly/weekly

averages established during baseline studies (see Table 5 below).

Results

Table 4 shows areal extent and water depths for Sub Area 4 for the monitoring period of January
through July, with the critical development period in June shown week to week. Appendix D

includes maps of average surface water during that period.

Table 5. Surface Water Areal Extent and Depth

h Areal Extent (acres) Sub Area 4 Depth (ft)

Mont Standard Measured % of Std. Standard Measured % of Std.
Jan 9.4 11.03 117% 3.4 4.06 119%
Feb 10.03 10.93 109% 3.52 3.76 107%
Mar 10.55 11.10 105% 3.66 4.24 116%
Apr 9.55 10.94 115% 3.21 3.8 118%
May 8.01 7.78 97% 2.63 2.57 98%

c 1 2.84 0.34 12% 1.4 1.02 73%

x o 2 1.76 0.31 18% 1.1 0.64 58%

g 3 3 1.29 0.31 24% 0.88 0.64 73%

4 1.02 1.05 103% 0.75 1.65 220%
July 0.11 0.32 291% 0.48 0.65 135%

Performance Standard

From January through May, areal extent and depth of the wetland should be no less than 80 percent
of the baseline (standard) measurements (<20 percent change from baseline, defined by pre-project
monthly averages). In June, the areal extent and depth of the wetland should be no less than 90
percent of the baseline measurements, as defined by pre-project weekly median (weeks 23-26 as
described in PGE’s November 19, 2019 memo).
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Discussion

The performance standards for areal surface water extent were met during the first five months of
the year. Drier than normal conditions were recorded, however, in June. Peak water in 2025
occurred March 31 with high water reaching 16.37 feet CPD. This event was the lowest peak event
measured in the last 5 years of Site monitoring. For comparison, 18.0 feet is considered ordinary high
water (e.g. approximate 2-year recurrence interval). High water events at Harborton rely entirely on
Willamette flood stage conditions. In years when the Willamette River has lower than normal

flooding, peak flooding at Harborton is also likely to be lower than normal.

Conditions for amphibian egg-mass viability and tadpole development were abbreviated at the end
of the development cycle in 2025. Surface water during frog egg-mass deposition and tadpole
development was above average to near average for the first 20 weeks of the year (January through
May), but below average for the final weeks in June. A normal development timeline for northern
red-legged frog metamorphosis is 4-6 weeks to hatch, and 11-16 weeks to reach maturity (ODFW
2025). Based on 2025 hydrologic data and northern red-legged frog reproductive cycle timeline,
conditions in Sub Area 4 appeared suitable but not optimal for northern red-legged frog

reproduction.

2.3.2 Extent of High Flow Inundation
Extent of high flow inundation is used to assess the extent of Active Channel Margin (ACM). ACM

is that portion of the river’s edge that is located at the interface of unwetted shoreline and shallow
water and occurs from the OHW mark to OLW. Young-of-the-year Chinook move in association

with the shoreline edge, thus areal extent of inundation is important.
Methods

High flow inundation in past years was assessed by taking the highest water depth reading from
HOBOs deployed to the site and creating an orthophoto image showing open water extent
correlated to that site elevation. The HOBO deployed to the North Channel was not located in 2025
thus some water level data was lost. The probe deployed to Sub Area 4 was downloaded. That probe
measures water levels in Sub Area 4 and, by inference, water levels in Sub Areas 3 and 4 that exceed
15.4 feet CPD, which is the invert elevation of the upstream end of the North Channel. That is, when
backwater from the Willamette River tops 15.4 feet at Harborton, it will begin to fill the Sub Area 4

basin leading to identical water elevations in Sub Areas 3 and 4.
Results

The highest measured water elevation was 16.37 feet CPD on March 31, 2025, which is 91 percent of
the expected 2-year flood elevation of 18.0 feet. The maximum areal inundation is estimated to be
19.71 acres, which is 70.3 percent of the estimated 28 acres of ACM at 18.0 feet CPD.

Performance Standard:

The Performance Standard for this monitoring element is <20% reduction from baseline.
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Discussion

The performance standard was partially met. High water inundation in 2025 was 91 percent of the
baseline high flow of 18.0 feet defined in the HDP, which meets the standard of no less than 20
percent divergence from baseline. The observed high flow elevation correlated to an estimated
surface water area of 19.71 acres, 70.3 percent of the estimated 28 acres of ACM at 18.0 feet CPD.

To try to provide more context for evaluating Surface water extent and duration in Sub Area 3, we
examined USGS gauge records for Morrison Bridge in Portland, OR for high flow periods that may
have coincided with backwater flooding at Harborton. This method has inherent issues given the
complexity of hydrology and hydraulic interactions of Harborton, the Willamette River, nearby
Columbia River, and tidal cycles.

Monthly high water from January-July 2025 measures at the USGS Morrison Bridge gage
(#14211720) is shown in Table 6 below.

Table 6. Morrison Bridge Gauge
monthly highs

(CPD) Date

11.23 1/1/2025
12.57 2/25/2025
13.75 3/31/2025
12.99 4/1/2025
10.69 5/13/2025
9.82 6/25/2025
9.12 7/23/2025

The North Channel inlet is at an elevation of 8.0 feet CPD. The peak water elevation measured at
Morrison Bridge on March 31 coincided with 16.37 feet in Sub Area 4, a difference of +2.62 feet at
Harborton. If there was a direct correlation between Harborton water elevations and Morrison
Bridge gauge elevations, one would predict Willamette River backwatering onto Harborton when
river elevations exceeded 5.38 feet CPD (North Channel inlet elevation of 8.0 feet CPD — 2.62 feet).
Peak elevations measured in June and July, however, exceed 5.38 feet but occurred after Sub Area 3

was observed to have no backwater connection to the Willamette River after June 17t,

Without direct surface water depth measurements in Sub Area 3, it is impossible to accurately
portray flood duration and extent based on Morrison Bridge gauge data. Further evaluation based
on direct measurement will be performed in 2026.

Sediment monitoring in the North Channel involved a modified Wollman Pebble Count method at

ten locations along the channel. USFWS previously shared analyses of sediment samples collected
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during on-site lamprey monitoring but ceased collecting and analyzing sediments after the 2023

monitoring event.

The Wollman Pebble Count method is for wadable streams and involves walking transects
perpendicular to the channel. At each step along the transect, the researcher will reach down and
touch the sediment in front of the toe of their foot, then record the diameter of the sediment at that
location. The Wollman method was modified for Harborton given the narrowness of the channel.
The modified method involves a sample at center channel of the sample point, followed by three
samples taken in a zigzag pattern on the upstream and downstream sides of the central point. The
zigzag pattern is to try to eliminate bias from sediments unevenly distributed along inside or outside
channel bends. Results of the modified pebble count are included in Table 7 below. Transects start
from the outlet (Transect 1) and continue upstream. Channel sample locations coincide to cross-

channel vegetation transects shown on Figure 3.

Table 7. 2025 Channel
Transect Grain Size Analysis
Grain Size Count

Coarse Fine

Transect Cobble Gravel Gravel Sand Fines
1 - 6 1
2 - - 1 1 5
3 2 5
4 - - 2 - 5
5 - 1 - 6
6 - - - - 7
7 7
8 2 5
9 1 6

10 1 2 4

Fine sediments comprise the greatest proportion of grain sizes sampled in the channel. This finding
is consistent with a low-gradient, low energy channel that experiences a mix of backwatering and
seasonal discharge. Sand concentrated at the channel confluence with the Willamette River is likely

due to annual sediment deposition observed during Willamette River high water events.
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EM of vegetation consisted of sampling across the entire Site to evaluate establishment,
enhancement, and conservation of native vegetation. Vegetation assemblage/starting conditions that

were monitored and evaluated include the following:

e Upland Forest Establishment

e Upland Scrub-Shrub Establishment

e Riparian Forest Establishment

e Riparian Forest Enhancement/Conservation
e  Wetland (ACM) Establishment

o Wetland (ACM) Enhancement/Conservation

2.5.1 Vegetation Assessment Methods

EM of vegetative community development employed 2 line-intercept transect approaches. The first
approach collected data on all habitats across the Site equally using the general habitat assessment
configuration of the line-intercept methodology (Figure 3). The second approach gathered vegetative
data specifically within the ACM of the North Channel on Site using the stream habitat assessment
configuration of the line-intercept method (Figure 4). Methods and results for each of the two line-

intercept transects approaches are described in the following sections.

The Trustee Council’s Monitoring & Stewardship Framework guidance document suggests using
belt transects to estimate shrub cover. In the MAMP, PGE instead proposed using 100-meter line-

intercept sample transects (Bonham 1989) as described in the Methods section below.

Each habitat class has a minimum of 10 permanent monitoring plots located along linear transects,
except for Upland Forest and Upland Scrub-Shrub which has a combined 10 monitoring plots due to
limited acreage. A base transect was located along the southwestern border of the Site, parallel to
NW Marina Way. Survey transects were established perpendicular to the base transects, at fixed 100-
meter intervals. The location of the first survey transect was randomly established between 0-50

meters from the southeastern end of the base transect (Elzinga et al. 1998; Figure 3).

One-meter square plots are used to measure herbaceous vegetation; 5-meter circular plots are used
to record woody plants. Establishment of specific plot locations were along parallel, equally spaced
transects. The first plot in the transect was randomly located and subsequent plots were spaced at
equal intervals along the transect. Interval spacing distances were adjusted for each habitat class to
provide a minimum of 10 plots per class. Circular plots are centered around the permanent plot
markers; square-meter plots are measured by orienting one side of the frame parallel to the
Willamette River then, while facing the river, placing the lower right corner of the frame on the plot
marker. The Willamette River is used for frame orientation because it provides a clear, efficient,

repeatable reference when performing fieldwork.
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Areas not covered by vegetation were recorded as bare substrate. Notation was made as to whether
the bare substrate was open water, bare soil, or rock. Total cover in a plot was recorded as absolute
values and therefore may exceed 100 percent due to layering.

For shrub and tree cover, the crowns are projected vertically. Distinct holes in the canopy were
subtracted from the estimate. Plants overhanging into the sample plot, but that are rooted in an area
that does not represent plot conditions or habitat classification, were subtracted from cover
estimates. Plants that overhang into the sample plot that have the same habitat classification and
plot condition were included in cover estimates. For example, a plot in emergent wetland that has
overhanging canopy from a nearby upland area would not record canopy cover from those trees

rooted in the upland area.

In shrub-dominated and forested systems, the number of live plants emerging from the ground for
shrubs and the number of live plants for trees were counted. For multi-stemmed shrubs that form
thickets, such as rose and Douglas spirea, a plant is counted as an individual if the stem originates
from a single point in the ground and appears to support a root structure capable of sustaining that
plant. A plant is counted if any part of the stem lies within the plot. Shrub and forested habitat
classes are distinguished for stratification based on potential height, not actual height. Seedlings and
woody sprouts will be counted as shrubs or trees. Areas with a predominance of tree species,

regardless of current size, will be considered forested habitat.
Data for each plot was entered into an excel spreadsheet that included the following elements:

e PlotID
e Plant species
e Plant strata (herb, shrub, tree)
e Plant classification
o Native
o Non-native, not listed
o Invasive
e Percent absolute cover

e Number of plants (woody species only)

The current Oregon Department of Agriculture (ODA) Noxious Weed list and the Portland Plant
List (Rank A, B, and C lists) were referenced to identify “invasive” non-native plants. These plants
were categorized separately from other non-native plants, which were designated “non-native, not
listed” to distinguish them from invasive species. The distinction between these two categories
(“invasive” and “non-native, not listed” was incorporated into plant tables in Appendices D and E.
PGE is not required to report non-native, not listed plant species but does so because it provides a

fuller, more complete illustration of the vegetation community assemblage and overall habitat.

The sample mean and confidence interval were calculated and compared to each performance
standard to determine if action is necessary or if the objective has been reached. The objective is to
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be 80 percent confident that the estimate reported is within +10 units of the true population. Values

for vegetation performance standards (excluding diversity) will be reported as Mean (CIx = Y1-Y2),

where:

CI = confidence interval
x = 80% confidence level
Y1 =low estimate

Y2 = high estimate

Y1 and Y2 are calculated as Mean + (standard error * t-factor 80%). Standard error is calculated as

the standard deviation divided by the square root of the number of samples taken in the habitat unit

(stdev/sqrt(n)). The t-factor for an 80 percent confidence level is 1.282.

Sample plots for each habitat type were compared to performance standards separately. Table 8

below describes which habitat type each sample plot represents. Appendix A — Figure 3 shows

sample plot locations.

Table 8. Sample Plots in Each Habitat Type

Upland Scrub- Riparian Forest Wetland (ACM)

Upland Forest  Shrub Riparian Forest Enhancement/ Wetland (ACM) Enhancement/
Establishment  Establishment Establishment Conservation Establishment Conservation
T06-2,3,4 T06-1 T04-1,2,7,8,9,10 TO1-2 T04-3,4,5,6 T01-1
T07-2,3,4 T07-1 T05-1, 6,9, 10 T02-4,6,7 T05-2,3,4,5,7,8 T02-5
T08-2 T08-1 T03-5, 6, 8,9, 10 T03-7

T04-11

TO05-11

T06-5

T07-5

T08-3

T09-1

Fieldwork was performed on June 24, 26, July 3, 5 and August 17, 27, 28, and 30.

2.5.2 Performance Standards and Results

Vegetation monitoring results are included below. Each of the following habitat-type subsections

includes performance standards and results. Vegetation monitoring results for each transect and

sample plot can be found on data sheets in Appendix E
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2.5.2.1 Upland Forest Establishment
Performance standards and monitoring results for Upland Forest Establishment are shown below:

Met/Not
Performance Standard Result Met
Density: 1,200 native woody plants/acre 1,303 Met
Diversity: 23 native tree species 5 Met
Diversity: 25 native shrub species 8 Met
Cover: 210% native herbaceous plants 85 Met
Cover: £10% invasive herbaceous plants (excl. RCG) 1 Met
Cover: £10% invasive shrub cover 0 Met

The density of native tree and shrub species in the seven sample plots was 1,303 per acre. Five native
tree and eight native shrub species were recorded in the sample area. Cover of native herbaceous
plants averaged 85 percent in the sample area, with yarrow (Achillea millefolium) representing the
most prevalent, persistent species counted. Invasive herbaceous cover included Canada thistle

(Cirsium arvense) and Queen-Anne’s lace (Daucus carota).

2.5.2.2 Upland Scrub-Shrub Establishment
Performance standards and results for Upland Scrub-Shrub Establishment include the following;:

Met/Not
Performance Standard Result Met
Density: 21,200 native woody plants/acre 1,478 Met
Diversity: 25 native shrub species 5 Met
Cover: 210% native herbaceous plants 71 Met
Cover: <10% invasive herbaceous plants (excl. RCG) 1 Met
Cover: £10% invasive shrub cover 0 Met

Stem density was 1,478 stems per acre from five different shrub, and four tree taxa in the three
sample plots. Native herbaceous groundcover was 71 percent and comprised primarily of yarrow
and riverbank lupine (Lupinus rivularis) and California brome (Bromus carinatus), similar to previous
monitoring years. One percent cover of Hairy-cat’s was noted in sample plot T06-1. Scot’s broom

(Cytisus scoparius) was noted in the same plot.

2.5.2.3 Riparian Forest Establishment
Performance standards for Riparian Forest Establishment include the following:

Met/Not
Performance Standard Result Met
Density: 21,200 native woody plants/acre 1,567 Met
Diversity: 23 native tree species 7 Met
Diversity: 25 native shrub species 10 Met
Cover: 210% native herbaceous plants 64 Met
Cover: £10% invasive herbaceous plants (excl. RCG) 10 Met
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Cover: <10% invasive shrub cover 7 Met

Woody plant density was 1,567 per acre, which meets the performance criterion; cover of native
herbaceous species was 64 percent. Both results are improvements from 2024 monitoring.
Predominant native herbaceous cover is tall bentgrass (Agrostis exarata), riverbank lupine and large
leaved lupine (Lupinus polyphyllus), similar to 2024 findings.

Invasive herbaceous plant cover averaged 10 percent, up from 6 percent in 2024 and 3 percent in
2023. Teasel (Dipsacus fullonum) is the main contributor to invasive herbaceous cover and was a top
management priority in 2025. Invasive shrubs, mostly Himalayan blackberry averaged 7 percent,
identical to 2024 findings despite also being a target of cutting and herbicide application in 2024 and
2025.

2.5.2.4 Riparian Forest Enhancement/Conservation
Performance standards for Riparian Forest Enhancement/Conservation include the following:

Met/Not
Performance Standard Result Met
Density: 1,200 native woody plants/acre 1,254 Met
Diversity: 23 native tree species 7 Met
Diversity: 25 native shrub species 11 Met
Cover: 210% native herbaceous plants 24 Met
Cover: £10% invasive herbaceous plants (excl. RCG) 2 Met
Cover: £10% invasive shrub/tree cover 2 Met

Woody plant density was 1,254 woody plants per acre.

Native herbaceous cover averages 24 percent in this habitat zone, down 2 percent from 2024.

Invasive herbaceous cover is 2 percent, and invasive tree/shrub species cover is 2 percent.

2.5.2.5 Wetland (ACM) Establishment
Performance standards for Wetland Establishment include the following:

Met/Not
Performance Standard Result Met
Diversity: 25 native herbaceous species 16 Met
Cover: 230% native herbaceous plants 84 Met
Cover: £10% invasive herbaceous plants (excl. RCG) 2 Met
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There were 16 native herbaceous taxa occupying more than 5 percent cover in at least 10 percent of
sample plots, a decrease of one taxa from 2025 Native herbaceous cover was 84 percent, an increase
of 9 percent compared to 2024.

Tree and shrub stem density was 1,510/acre. There is no performance standard for stem density in
this habitat type.

Invasive herbaceous cover was 2 percent. Invasive cover is comprised primarily of creeping

buttercup (Ranunculus repens).

2.5.2.6 Wetland (ACM) Enhancement/Conservation
Performance standards for Wetland Enhancement/Conservation include the following:

Met/Not
Performance Standard Result Met
Diversity: 25 native herbaceous species 5 Met
Cover: 230% native herbaceous plants 31 Met
Cover: £10% invasive herbaceous plants (excl. RCG) 0 Met

Native herbaceous cover held relatively steady in 2025, decreasing by 1 percent compared to 2024
findings. Bedstraw (Gallium aparine), slough sedge (Carex obnupta), and trailing blackberry (Rubus
ursinus) are the primary natives found in this habitat. Challenges to native herbaceous diversity and
cover in the 3 plots within this habitat type include dense shade from the overhead canopy formed
by mature trees, and the established RCG. RCG management planned for this area in 2026 may

improve native herbaceous cover in the coming years.

Native seed applied to this area in 2023 does not appear to have contributed to native herbaceous
diversity. Following RCG treatment, a seed mix with more shade-adapted taxa, or possibly live
plugs/corymbs will be added to improve habitat function.

2.5.2.7 Northern Red-legged Frog Wetlands

There are no performance standards for habitat in the Northern Red-legged Frog breeding area,
which is the portion of Sub Area 4 with a surface elevation below 15 feet CPD. Sample plots in this

area include the following:

Transect
T02 TO3
Plot 1,2,3 1,2,3,4

RCG is the dominant plant cover with an average of 60 percent cover, which is considerably less
than the 76 percent cover recorded in 2024. The most significant contribution to this change was the
solarization weed management measure, which reduced reed canarygrass cover to zero percent in

Plot 2, Transect 2. Zero percent reed canarygrass is not likely to persist through the 2026 monitoring
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period, but aggressive shrub plantings and application of a native seed mix should preserve some of

the gains made in controlling RCG in this area.

2.5.3 Discussion

Performance standards for plant diversity, density, and cover in all established habitat areas were
met in all areas. Woody plantings, weed management, and natural site maturity all contributed to
meeting standards. The greatest challenge to the Site increasing habitat function is RCG. More
stringent RCG cover standards will be required soon so management efforts in 2025 will likely focus
on RCG control. PGE intends to increase underplanting trees in the ash/cottonwood forest complex

in anticipation of potential EAB impacts.
Table 9 summarizes site performance for Site Vegetation Monitoring.

Table 9. Site Vegetation Perf. Summary

Habitat Type
Upland
Upland Scrub- Riparian Wetland

Perf. Forest Shrub Forest Riparian Forest (ACM) Wetland (ACM)
Standard Estab. Estab. Estab. Enhancem./Cons. Estab. Enhancem./Cons.
Density MET MET MET MET n/a n/a
Diversity MET MET MET MET MET MET

Cover MET MET MET MET MET MET

2.5.4 North Channel ACM Habitat Vegetation Assessment Method
Methods were slightly modified in 2021 following field trials, which found overlap with the general

plant community sample plots and gaps that missed significant plant assemblages. The current

methods have been employed for all monitoring periods to date.

Vegetation species composition and approximate groundcover were recorded within the riparian
zone of the North Channel. The riparian zone is defined as the vegetation within 15 meters of the
North Channel’s thalweg. The line-intercept method was employed for this study, with 10 channel
transects oriented perpendicular to the North Channel thalweg (Figure 4). Channel transects extend
from top to top of the Sub Area 3 channel excavation. These transects are unevenly spaced so that
various orientations of the channel transects do not cross. Channel transects vary in length

depending on the extent of the floodplain area they span.

Channel transect endpoints are marked with 4-foot fiberglass rods. The rod tips are painted either
orange or blue, and alternate colors to avoid error while following the channel transect line. Percent
cover of herbaceous species was visually estimated, and number of woody plants was recorded in a
contiguous plot measuring 1 meter wide and extending 15 meters perpendicular from each side of

the thalweg along the 10 transect lines. Fieldwork was performed June 10, 11 and July 18, 2025.
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2.5.4.1 Results
Vegetation within 15 meters of the channel is diverse and includes several naturally recruited taxa.

Fourteen native herbaceous taxa were documented with cover exceeding 5 percent in at least 10
percent of sample plots. Vegetation recorded along channel transects is found in Appendix F. A list

of those species is included below.
Native herbaceous plants found in sample plots include the following:

o Tall bentgrass (Agrostis exarata)

e Water plantain (Alisma plantago-aquatica)

e American sloughgrass (Beckmannia syzigachne)
e Slough sedge (Carex obnupta)

e Downingia (Downingia elegans)

¢ Western mannagrass (Glyceria occidentalis)
e Spreading rush (Juncus patens)

e Large-leaved lupine (Lupinus polyphyllus)
e Popcorn flower (Plagiobothyrus figuratus)

o Wapato (Sagittaria latifolia)

e  Small-fruited bulrush (Scirpus microcarpus)
e  Cattail (Typha latifolia)

Native herbaceous cover averaged 68 percent, which is a 24 percent increase from the 55 percent

cover documented in 2024.

Seven invasive plant species (including RCG), and ten non-native, not listed herbaceous plants were
recorded along the transects. Non-native, not listed herbaceous cover averaged 6 percent over the

ten transects. Invasive herbaceous cover averaged 7 percent in the study area.

Performance Standard

The performance standards for ACM vegetation are:

Met/Not
Performance Standard Result Met
Diversity:65 native herbaceous species 12 Met
Cover: 230% native herbaceous plants 68 Met
Cover: £10% invasive herbaceous plants (excl. RCG) 7 Met

2.5.4.2 Discussion
Riparian area conditions meet the Diversity and Cover performance criteria (Appendix D). Twelve

of 27 distinct plant taxa documented in 2025 met the Diversity criterion of greater than 5 percent
cover in 10 percent of sample plots. Native areal cover increased to 68 percent in 2025 from 55

percent in 2204 and 51 percent in 2023. Native herbaceous cover and diversity are on an upward
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trajectory. Cattail, slough sedge, small-fruited bulrush, spreading rush, and tall bentgrass are the

principal taxa in the North Channel riparian area.

2.5.5 Reed Canarygrass (RCG) Across Relevant Habitats (Wetlands)

Detailed data on RCG cover was assessed for wetland areas at Harborton, except for 5.16 acres of
Sub Area 4 wetlands that currently are excluded/prohibited from RCG management activities due to
its preference for breeding by northern red-legged frogs. Wetlands in RCG-managed areas include
approximately 6.62 acres in Sub Area 3 and 8.31 acres in Sub Area 4. Table 10 below presents sample
plots located in wetlands that are managed for RCG. See Figure 3 for plot locations:

Table 10 — Monitoring Plots in RCG-managed Areas

Transect Plots
TO1 1,2
T02 5
TO3 7
TO4 3,4,5,6,8,11
TO5 2,3,4,5,7,8,11

Methods

Assessment methods included mapping RCG in the field by walking wetland areas while
performing visual cover estimates, then mapping findings. Orthomosaic images and sample plot
results were used to support interpretation of findings. Portions of Sub Area 4 below the 15-foot

elevation are prohibited from RCG management and were not included in areal calculations.
Results

RCG cover in wetlands is estimated to be 28.3 percent across managed areas of the Site. In

monitored plots (see Table 10 above) RCG cover averaged 7.4 percent.

Management through solarization, herbicide application, and manual removal helped reduce RCG
cover in Sub Areas 3 and 4. The focus of herbicide application was the shoreline of Sub Area 3, and
random tufts emerging within the Sub Area 3 floodplain and upland terrace. RCG on the Sub Area 3

upland terrace seems to be a relic of prior site conditions (RCG monoculture) and a viable seed bank.

In 2022, approximately 0.5 acres of black plastic sheets were installed to control RCG in Sub Area 4.
The solarizing plastic sheets were removed in September 2025. The solarization treatment hat
appears to have been effective in desiccating and killing RCG. Plans to reuse and relocate the sheets

to other RCG-dominant areas were abandoned due to the poor condition of the plastic sheeting.

The solarized area was planted and seeded in December 2025 and will be monitored to follow the
long-term results of the treatment. Table 11 below describes cover in each habitat area and provides

an overall estimate based on weighing the percent RCG cover by wetland type.
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Table 11. RCG Coverage in Managed Wetlands

,SAL::a Wetland Acreage E;tc G% ARcCrgs
3 Emergent/Shrub/Forest 6.62 1% 0.07

4 Forested 4.37 35% 1.53

4 Scrub-shrub 1.1 45% 0.50

4 Emergent 2.84 75% 2.13
Total Acres 14.93 4.22

Percent RCG in Managed Wetlands: 28.27%

Performance Criteria

Performance criterion for RCG cover:

Met/Not
Performance Standard Result Met
Years 1-5: <30% RCG 28.3% Met

Discussion

Herbicide, solarization, and hand pulling/removal appear effective in managing RCG. Estimated
RCG cover in managed wetlands for 2025 was 28.3 percent, which meets the performance standard
of less than 30 percent cover in years 1-5. Future management will be needed to improve on
reductions in RCG to meet the 25 percent and 20 percent cover standards in Year 7 and Year 10,
respectively. Black plastic will be reapplied in 2026 to RCG-dominant areas in Sub Area 4 to manage
RCG cover. Forested and emergent wetlands in Sub Area 4 will be the focus of RCG management
efforts in 2026; spot control of other key areas, such as the North Channel and its floodplain will be
maintained to help control spread of RCG into new areas.

EM of water quality criteria included measurements of temperature and dissolved oxygen (DO) in
the North Channel. The purpose is to better understand conditions under which juvenile salmonids

and other fish are expected to be on site.
Methods

One long-term temperature monitoring sensors was installed in the North Channel but was not
relocated and, consequently, water levels and temperatures for the North Channel were lost. DO
was measured using a hand-held meter (Milwaukee MW600). Prior to use, the device was calibrated
per manufacturer specifications. DO readings were collected at three locations within North
Channel (Figure 5) except during periods of flooding when readings were done along the shoreline

as close to the monitoring station as possible. Water temperature was also collected during DO
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sampling. That data cannot replicate the data lost with the missing probe but does provide a coarse
snapshot of data for evaluating channel conditions.

Results
Table 12 below shows dissolved oxygen levels and temperatures for the months surveyed.

Table 12. Dissolved Oxygen (DO) and Temperature

Station
Month- 1 2 8
Year DO Temp DO Temp DO
(mg/L) (F) (mg/L) (F) (mg/L) Temp (F)
Dec-24 13.5 48.5 13.5 48.0 13.6 52.1
Jan-25 13.7 41.0 13.5 41.0 13.7 46.0
Feb-25 134 39.7 134 40.5 13.7 40.5
Mar-25 13.5 46.7 13.4 47.2 134 47.2
Apr-25 11.9 61.5 11.9 68.2 11.6 67.4
May-25 10.4 70.2 10.2 70.0 - -
Jun-25 9.9 711 - - - -
Jul-25 - - - - - -
Aug-25 - - - - - -
Sep-25 7.5 75.8 - - - -
Oct-25 8.8 69.0 8.8 70.1 - -
Nov-25 115 58.9 114 60.0 - -

"-"indicates dry conditions

Performance Standard
There is no performance standard for this monitoring element.
Discussion

Dissolved oxygen levels in the North Channel waters are adequate to support aquatic life, including
salmonids (USGS 2022). DO levels below 6.5-8.0 mg/L are considered low but non-lethal. Levels
below 2 mg/L are considered anoxic and potentially lethal to aquatic organisms. The lowest DO
measured was in September when a rain event rewet the lower 1/3 of the channel. DO levels during

the September sampling event were 7.5 mg/L which is in the low but non-lethal range.

Juvenile salmonids prefer temperatures below 68 degrees Fahrenheit. The fish sampling survey
(described in Section 2.7 below) was performed May 12-13. Peak water temperature measured by the
sampling crew was 60.2 degrees, which is tolerable to juvenile salmonids. As discussed below,
juvenile salmonids were present in the floodplain at this temperature and on those dates. By the end
of May, standing water in the floodplain had receded and North Channel temperatures rose above
tolerable limits. As discussed in Section 2.2.4 above, an open, contiguous connection between North
Channel and the Willamette River was documented until June 11, which would allow juvenile

opportunity to enter the Willamette River unimpeded to continue their outward migration.
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Year 5 monitoring includes northern red-legged frog egg masses, fish use, breeding birds, bald
eagle, mink, and benthic invertebrates surveyed by PGE, and lamprey monitoring which is

conducted by USFWS. Results of monitoring efforts are below.

2.7.1 Fish

Fish sampling was conducted May 12-13, 2025. Fish in the lower floodplain of Sub Area 3 were
captured using a 6 x 3’ Fyke trap deployed at 12:48 on May 12 and checked/retrieved at 10:02 on
May 13. Seventeen fish, all native, were collected, documented, and released. Details on captured

tish are included in Table 13 below. No fish mortalities occurred during sampling.

Table 13. Fish Trap Results
Species Lifestage Count Fork Length (mm)  Mortalities
Wild Coho Juvenile 1 49
Wild Chinook Juvenile 1 62
Wild Coho Juvenile 1 52
Wild Chinook  Juvenile 1 60
Wild Coho Juvenile 1 53
Wild Coho Juvenile 1 57
Wild Chinook Juvenile 1 66

2

1

1

6

1

o

Wild Chinook Juvenile 63
Wild Chinook Juvenile 69
Stickleback Adult 41-50
Stickleback Adult 51-60
Stickleback Adult 61-70

O OO O0OO0OO0OO0OOoOOoOOoOo

2.7.2 Lamprey

Pacific lamprey (Lampetra tridentata) presence and use of the Site is monitored by USFWS through a
separate agreement. Monitoring efforts include post-implementation sampling of the tributary
habitat, which did not exist prior to habitat restoration activities. Pre-sampling began in 2017 in
offshore (Willamette River channel) locations; post sampling of the North Channel began in 2021
and sampling of North Channel and the Willamette shoreline began in 2022.

Results for the 2025 lamprey study indicate none were found during the June 2, 2025 survey. Survey
results will be submitted to the TC in separate memorandum by USFWS. No lamprey has been

found at Harborton in any year of monitoring since Site monitoring started in 2021.

32



2.7.3 Breeding Birds
PGE followed Portland Metro’s breeding bird survey protocol for this study. Metro’s survey

protocol calls for surveys to be conducted from fixed point-count stations within specific habitats.

The protocol requires at least 3 surveys between May 15 and June 30.

Thirteen point-count stations were established approximately 150 meters apart (Figure 6). Surveys
were conducted during peak bird activity, approximately sunrise until completed. Table 14 below
denotes survey date, starting point, start and end time, and general weather conditions.

Table 14. Breeding Bird Survey Conditions

Date Start Station  Start Time  End Time Weather Conditions
15-May 13 05:20 08:08 clear, no wind
30-May 13 05:20 08:03 overcast, no wind
13-Jun 13 05:08 07:55 clear, no wind

Forty-eight bird species were recorded during the 2025 survey, including 4 species not previously
observed. The most abundant species were red-winged blackbird (133 counted), song sparrow (46),
and American robin (37) were the three most abundant taxa. Species observed in 10 or more of the
13 monitoring stations (80t percentile) include red-winged blackbird, song sparrow, American
robin, and cedar waxwing. There is no performance criterion associated with breeding birds. Full

monitoring results are included in Appendix G.

2.7.4 Bald Eagle

A newly constructed bald eagle nest in a mature cottonwood tree was noted in 2024 and monitored
weekly from December 6, 2024 through July 1, 2025. Two adult bald eagle exhibited behavior
consistent with a breeding pair including arranging nest material, frequent time on the nest and
perched in the nest tree, and swapping time on the nest. A juvenile bald eagle (not young of year but
more resembling third-year immature) made infrequent appearances around the nest. No young-of-
the-year were observed, likely indicating a failed brood.

Casual observations during summer and fall fieldwork noted on adult bald eagle frequently perched
near the nest on trees overlooking Multnomah Channel. Bald eagle activity in this portion of the
project area has led to modifications in site management, including the timing of weed management
and supplemental plantings. A complete log of eagle observations is included in Appendix H. There
is no performance criterion associated with bald eagles.

2.7.5 Mink

Mink presence/absence was monitored in 2025 by direct observation twice monthly from April
through July, and through trail cameras and scent lure stations established in three areas likely to be
visited. Figure 5 shows trail camera and scent stations. Caven’s Mink Master Mink Gland Lure was

33



applied to vegetation and the ground surface at each monitoring station. Table 15 below includes
dates of field monitoring as well as observations.

Table 15. 2025 Mink Monitoring

Time
Mink
Month  Observer Date Start End Obs. Location Weather
April CcM 4/4/2025 7:50 9:35 none  SA4 shoreline clear/calm
overcast,
CM 4/16/2025 7:55 8:40 none  SA3 and SA4 shorelines then clear
May cM 5/7/2025 7:40 9:00 none  SA1, 2,3 and 4 shorelines  clear, sunny
not
cM 5/15/2025 8:00 9:10 none  SAl, 2, 3 and 4 shorelines  recorded
June CcM 13-Jun  7:45 9:00 none SA1, 2, 3 and 4 shorelines  clear, warm
CM 6/17/2025 6:30 8:00 none SAl, 2,3 and4shorelines clear
July cM 7/15/2025 6:30 8:30 none  SAl, 2, 3 and 4 shorelines  clear, warm
CM 7/22/2025 7:10 8:50 none SAl, 2,3 and4shorelines clear, warm
overcast
early, clear
August CM 8/1/2025 7:18 9:00 none  SAl, 2, 3 and 4 shorelines late
CM 8/13/2025 6:50 8:10 none SAl, 2,3 and 4 shorelines clear, warm

There is no performance criterion associated with mink activity on site.

2.7.6 Northern Red-legged Frog Egg Masses and Tadpoles
Monitoring for northern red-legged frog (Rana aurora aurora; RAAU) egg masses occurred on

February 21, 2025. Table 16 summarizes egg mass findings over the past 8 years.

Table 16. Sub Area 4 Amphibian Egg Mass Counts
Rana aurora aurora

Date Developing Hatched Bleached  Total
2/28/2018 137 0 21 158
3/14/2019 144 46 4 194
2/20/2020 1,387 0 5 1,392
2/27/2021 411 23 1 435
2/11/2022 168 4 0 172
2/17/2023 404 4 0 408
2/23/2024 739 0 0 739
2/21/2025 1,728 0 0 1,728




Twenty-three RAAU egg masses were recorded in created wetlands in Sub Area 3, which is a record.
As noted in 2024, these results may suggest that the Site is experiencing an increase in resident frogs
(i.e. adult RAAU frogs that remain at Harborton rather than migrate off site) and/or an increasing

preference for conditions in the Sub Area 3 wetlands.

Observations of tadpole development were performed on March 17th. Eighteen tadpoles were
netted, noted, and released. All eighteen were in early larval form —no leg buds noted.
Approximately six weeks following tadpole sampling, as many as 40 great egrets were observed
wading in Sub Area 4 wetlands presumably to feed on tadpole and fish (Appendix I). Great egrets
visit Harborton annually for approximately 10-20 days each spring, though the number observed in
2025, anecdotally, seemed to be the largest since observations have been made.

PGE currently has no ability to control water levels or pool duration in the main breeding areas for
RAAU. It is assumed that observed year-to-year variability in standing water extent, duration, and
timing is no different now than conditions under which RAAU selected Harborton for breeding

prior to the restoration project.

Nevertheless, factors that may shift long-standing conditions at Harborton RAAU breeding area
may include climate change and reed canarygrass. Climate change is anticipated to cause hotter,
drier periods which may shorten open water duration and extent; reed canarygrass, which seems to
provide essential cover for developing RAAU, may elevate the ground surface (thus reducing water
depths) through biomass accumulation and sediment accretion. Climate change may also affect
RAAU'’s traditional adult habitat (i.e. Forest Park) in as yet unidentified ways, which could affect

future egg mass numbers at Harborton.

Should a persistent decline in RAAU numbers occur in future years, PGE will consult with
amphibian specialists and the TC on proactive measures to try to stem those decreases. For example,
steps could be taken to reduce accumulated reed canarygrass sod to lower the ground elevation in
an effort to retain open water longer and over a broader area. No adaptive management measures

appear necessary at this time and into the foreseeable near-term.

2.7.7 Aquatic Macroinvertebrates

Monitoring for aquatic invertebrates is to identify established aquatic macroinvertebrate species to
gauge species presence, abundance, and diversity/richness as a proxy for evaluating stream health
and habitat function. Monitoring was performed in the North Channel at permanent, fixed

monitoring locations.
Methods

Monitoring was performed on June 11, 2025. Eight of ten stream transects (1 through 8; Figure 5)
were wetted during fieldwork and were sampled. Field methods followed protocol described in
Environmental Monitoring and Assessment Program - Surface Waters: Western Pilot Study Field Operations

Manual for Wadable Streams (Peck et al 2001). Sample locations coincided with transect crossings
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established under the Stream Habitat Method. Observations of shoreline groundcover, aquatic plant
cover, canopy cover, channel dimensions, and water depths were made at each of the sampling

locations.

Kick samples were collected using a D-shaped 500 micron seining net measuring 18 inches wide by 9
inches tall. The net was held static while sediments and bed material upstream were agitated.
Materials collected were placed in trays for sorting, cleaning, and identification. Invertebrate
samples were identified to the lowest taxonomic level feasible using Fresh-water Invertebrates of the

United States as the primary reference (Pennak 1978).
Results

Eight species from three distinct phyla were collected and recorded. The most abundant taxon was
Hemiptera, commonly known as a water walker. There are no performance requirements for aquatic

invertebrates. Species collected during monitoring are shown in Table 17 below.

Table 17. Benthic Invertebrate
Survey Results

Sample
Phylum  Class Order Family Final ID A 3 14567 ]8]9]|10
Annelida Clitellata Hirudinea Hirudidae Hirudidae
Oligochaeta 2 7
2rthropod grustace Amphipoda Amphipoda 1 3
Insecta Diptera Diptera 1
Hemiptera Hemiptera 1 1
Hemiptera Cordixidae Cordixidae 1 8 2 6 1 2
Arachnida Hydracarin 10 20 4
a + +
Ephemeroptera  Baetidae 3 13 6 1
Mollusca Gastropoda Gastropoda 1 1 1 2 5 7 5

Monitoring samples included eight taxa, with at least one specimen collected in all eight wetted
sample locations. The most widespread taxon is aquatic snails which were found in seven of eight
sample locations. Taxa newly recorded at Harborton include water mites (Hydracarina), mayfly
(Ephemeroptera), and segmented earthworm (Oligochaeta).

2.7.8 General Wildlife Observations

Notable wildlife observations in 2025 include beaver in Sub Areas 3 and 4, and a bald eagle pair in
Sub Area 4, described in Section 2.7.4 above. Beaver constructed three dams on the North Channel,
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creating backwater and prolonged surface waters at the site. Images of beaver are included in
Appendix L.

In the weeks following tadpole sampling, as many as 50 great egrets were observed wading in Sub
Area 4 wetlands. Great egrets visit Harborton annually for approximately 10-20 days each spring; in
past years informal counts of wading birds has been 15-30, with 5 or fewer that tend to linger at the
site into late spring and early summer until drying conditions shrink open water areas. This year’s
large egret numbers may have some correlation to the record number of egg masses counted in

February.

Other wildlife species observed at Harborton include river otter, opossum, rabbit, skunk, raccoon,
coyote, whitetail deer, field mice, garter snakes, unidentified lizards, and several insects. A scent
lure trap for emerald ash borer was deployed in an Oregon ash stand in Sub Area 4 (Appendix I).

No emerald ash borers were captured or observed.

3. Results and Discussion

Monitoring results indicate the Site is meeting or exceeding performance standards for all required
measures except for fish passage and retention of hydrology for amphibians. Perennial fish passage
is not possible at Harborton due to seasonality of the channel and floodplain surface water; the
North Channel, however, does not have fish barriers or impediments when wetted so this criterion
is considered partially met. Drier than normal conditions in the first three weeks of June reduced the
area and depth of open water available to developing frog larvae. However, the timeline for
Northern Red-legged Frog development from egg to froglet fell within the period when open water
was present and available. While not ideal, conditions appeared suitable for tadpoles to mature to
froglets. Table 1 in the Executive Summary above summarizes monitoring elements with
performance standards, and a determination of whether standards are met or not met for the 2025

monitoring period.

When monitoring results demonstrate that the site does not meet performance standards and
restoration goals, PGE will adjust monitoring or management activities in consultation with the
Trustee Council as necessary to meet the goals and objectives of the HDP. The following sections
include a discussion of past adaptive management actions and proposed management actions
planned for 2026.

3.2.1 Review of Adaptive Management Performed in 2025

TC correspondence dated November 18, 2024 provided feedback on three adaptive management
components: RCG management, invasive species management, and supplemental plantings. A
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second letter dated July 17, 2025 provides additional comments. The following sections address
those and other management measures.

RCG Across Relevant Habitat

Adaptive management recommendations in 2023 and 2024 included expanding management areas
for RCG. Management in 2025 included herbicide, solarization, and hand pulling. Herbicide
treatment appears effective in managing newly formed bunches of RCG in the Sub Area 3
floodplain. Hand pulling during the early part of the season and after spring flooding drawdown
was somewhat effective but labor intensive, and a small number of pulled root masses left in place
were able to remain viable. If hand pulling is used, removal of the plants or exposing the root
masses to the sun by placing on non-soil surface (e.g. rocks or large woody debris) may prevent the
pulled plants from becoming viable. Herbicide application appears to be effective where RCG is
widespread and not interspersed with desirable native plants. Solarization appears to have been
effective. PGE will continue to monitor the solarization treatment area for RCG resprout and for

installed woody vegetation performance.
Herbicide used at Harborton in 2025 included the following:

Table 18. 2025 Harborton Herbicide Treatments

Total Concentration
Date Product EPA # Applied %
4/22/2025 Aquaneat 228-365 21 gal 2%
Vastlan 62719-687 21 gal 1.5%
Competitor 21 gal 1%
Hi-Light Blue (tracer)
4/23/2025 Aquaneat 228-365 21gal 2%
Competitor 21 gal 1%
Hi-Light Blue (tracer)
6/6/2025 Aquaneat 228-365 84 gal 2%
Vastlan 62719-687 84 gal 1.5%
Competitor 84 gal 1%

Hi-Light Blue (tracer)

Herbicide records are included in Appendix J.

Scot’s Broom

Hand pulling and weed wrenching were employed to manage Scot’s broom in Sub Areas 2 and 3.
The Harborton landscape had an extensive Scots” broom population prior to habitat site construction
so it is likely that a persistent seed bank exists and, consequently, routine management for this

weedy shrub will be needed annually. An image of Scots” broom control is included in Appendix I.

Riparian Forest, Scrub-Shrub, and Upland Woody Density
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Efforts to improve woody stem density were undertaken in late 2024 and 2025. Approximately 2,400
native shrubs and trees were added to the Sub Areas 3 and 4 in November 2024, April 2025, and
December 2025. Notable plantings included white alder installed in the Sub Area 4 forest and
solarized RCG habitat, and sword fern installed along the migration path of northern red-legged
frogs.

For the second consecutive year PGE deployed an EAB lure/trap in cooperation with West
Multnomah Soil and Water Conservation District during summer/fall to monitor for EAB. None

were found and no evidence of EAB damage was observed in 2025.

3.2.2 Management Recommendations for 2026

Management recommendations for 2026 include the following;:

e Expand RCG management measures to include herbicide application in untreated areas,
solarization in different areas and conditions, and physical removal of new growth.

¢ Deploy redundant water level loggers at the mouth of North Channel to potentially mitigate
equipment losses

e Monitor and re-treat as necessary, areas where RCG was removed/managed

e Continue Scots’ broom and Himalayan blackberry removal through herbicide and
pulling/cutting.

o Treat teasel (Dipsacus fullonum) as a priority weed management species to prevent
establishment.

e Continue to monitor and plan for EAB in coordination with West Multnomah SWCD,
Oregon Dept. of Agriculture, and others. PGE will continue to add tree underplantings in

the ash/cottonwood forest.

RCG management measures will include continuation of herbicide application followed by targeted
plantings, and expansion of areas treated via solarization. Management of other invasive species,
such as Himalayan blackberry, Scots” broom and teasel will be performed to maintain and expand
native plant-community development.

Herbicide application in Sub Area 4 will be allowed in 2026 by Oregon Dept. of State Lands. Use of
herbicide in this area is conditional under a DSL permit clause related to frog egg mass counts. PGE
will carefully consider how and where herbicide is employed in this area if performed in 2026.
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Various Site management actions were performed following construction. Below is a list with brief

descriptions of activities performed in 2025 to date:

Managed weeds via hand pulling, herbicide application, and solarization over an estimated
total of 8 acres in Sub Areas 2, 3, and 4. Targeted plants included RCG, Scot’s broom,
Himalayan blackberry, and teasel. Invasive plant water primrose (Ludwigia peploides),
observed in small quantities in 2023 and 2024, and was managed with hand pulling and
herbicide, was not observed in 2025.

Installed of 2,150 woody-stem plants in spring and summer

Installed 250 sword fern

Irrigated woody plants in Sub Area 3 uplands from late June to first September rain.
Mobilized PGE Landscape to remove illegal garbage dumping

Provided site tours to interested stakeholders (frog volunteer group, ODFW, USFWS, PGE
staff)

Participated in SOLVE litter removal sponsored by frog volunteer group

Herbicide spray records are included in Appendix J. Actions anticipated for 2026 include the

following;:

Supplemental herbaceous and woody plant installation. Areas TBD (January-
April/November-December)

Weed management (spring/summer/fall)

Irrigation as needed (upland planted areas)

Fifth annual community volunteer event (summer)

Routine Site security and trash removal measures (on-going)

Replace lost/stolen “No Trespassing” signs

Replace lost/stolen trail cameras and water level loggers

Site tours (as requested and appropriate)

Eight permanent photo monitoring points were established as shown in Appendix I. The locations

were selected based on importance and interest of Site features, such as the North Channel,

anticipated wildlife movement corridors, large wood components, and northern red-legged frog

habitat.

Five game cameras were strategically deployed to various locations around the Site. Camera

locations were shifted and reset occasionally throughout 2025 as cameras were discovered by

members of the public (as documented in images) or as site discoveries, such as tracks or evidence of

wildlife activity, were noted. A collection of trail camera images is included in Appendix I.
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Orthomosaic images collected by drone at various times during the year show habitat development
and maturation through the year. Drone-captured Orthomosaic images from January 2025 through
November 2025 are included in Appendix K.

Ecological functions at Harborton continue to improve year-to-year, consistently exceeding baseline
conditions. Over 267 identified plant, bird, fish, mammal, amphibian, reptile, and insect taxa have
visited or are established at Harborton.

The high-water event in 2025 occurred on March 31 when the water elevation peaked at 16.36 feet
CPD. Surface water duration and extent in 2025 was close to, or above normal through May, then
below normal for the first three weeks of June. Dry summer conditions persisted from mid-July
through mid-September. Flooding and surface water in the North Channel and wetlands in Sub
Area 4 continue to persist during critical periods for amphibians and outmigrating juvenile

salmonids.

No management actions are recommended for surface water extent and duration, or for Willamette
River sediment deposition along the shoreline. Both conditions depend upon factors not within
PGE's control such as climate, weather events, Willamette River discharge and sediment load.

PGE is committed to providing community outreach and collaboration given the strong interest in
Harborton by the neighbors and local population. PGE maintains frequent contact with frog shuttle
organizers and continues to look for opportunities to use Harborton as a learning tool for interested

parties. PGE would welcome Trustee Council suggestions and guidance in this endeavor.
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