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1 INTRODUCTION AND SUMMARY

This document has been prepared to presenethdts of Year Inonitoring at the Linnton Mill
Restoration Sit¢Site). Per theRestoration Plan (Exhibit BYablel presents brief summary of
performance standardbat wereto be monitoredin Year 1 anda summaryof the results of
monitoring A more detailed discussion of Year 1 monngris presenteth Sedion 2, anddetailed
results presented in Sectidn

Table 1. Summary monitoring results

Monitoring
Element Performance Standards Met?
Geomorphic/ | A6. Off-ChanneHabitat(OCH) andACM within 10% of 9 YES (Section4.1.])
Structural ashbuilt area
Habitat A7. Increase in elevatiom OCH <20% 1 YES (Section4.1.9
Elements - — -
A8. Increase in elevatioim ACM <20% 1 YES (Section4.1.2
A9. Fish access:
1 No physical conditions that prevent fish access tax@é&l | 1 YES (Sectio.1.3.)
1 OCH _ channelgradient< 4% slope 1 YES (Section4.1.3.9
1 Jump heights will not exceed 6 inches 1 YES (Section4.1.3.3
1 The Linnton Creek culvedischargel1/1-6/30 1 YES(Sectiond4.1.3.9
1 Linnton Creekthalwegremain wetted during low water 1 YES(Section4.1.3.5
A10. Presence of at least 80%4VD 1 YES(Sectiond.1.9
Hydrology and | B1. Areaof 50% inundatiorwithin 20%pf asbuilt condition. | § YES(Section4.2.1)
Hydraulics
Vegetation Riparian/Upland Forested
1 C8.> 1,200 native woody stems per acre. 9 NO (Section4.3.])
1 C9.> 3 native tree species and 5 native shrub specie| 1 YES (Section4.3.])
1 C10. Cover o0 YES(Section4.3.])
o O 10% native herbaceou o0 YES(Sectiond.3.)
o O 3 0 %native herbaceous
Off-Channel Shrub
I C11.> 1,200 native woody stems per acre. 1 YES (Section4.3.2
1 C12.>5 native shrub species. 9 NO (Section4.3.2
1 C13. Cover
o O 10% native herbaceoul o YES(Sectiond.3.9
o O 3 (op#native herbaceous 0 YES(Section4.3.2
Off-Channel Emergent
1 C14.>5 native emergent/herbaceous species. 1 NO: None
1 C15. Cover
o O 30% native herbaceoul 0 NO:None
o 01 0 % -nativenherbaceous
0 YES: None
Water Quality | N/A Section4.4
Salmonids<60mmpresent
Fish and Fishmonitoringd usagesize(no performance standard) (Lsa(rar?:)l?enﬁ.a)SFWSo collect
Wwildlife reportseparately.
. 207 bird sightings,18 sp
Bird asserhlages (noperformancestandard) (Sectiond.6)
IT/IT)?\ti(t)oring Photagraphs (no peformance standard) Attachmentl
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2 MONITORING ACTIVITIES AND PERFORMANCE STANDARDS

The monitoring program is presented in the -Sipedfic Performance PlafSSPP)or the site,
Exhibit B of the Restoration Plan (Grette Associates 2018). Please refer to that document for full
details on themonitoring plan.Below are the monitoring quéshs posedn the SSPPthe
monitoring activities employed to answer those questions, andaihyicable Year performance
standards to gauge success.

2.1 GEOMORPHIC / STRUCTURAL HABITAT ELEMENTS MONITORING

Below are the monitoring questions related to gegmo/structural habitatand following each
guestim is thecorresponding performance standapglicable for Year 1.
1 Is the restoration site meeting its interim performance standards (IPSs)?

A6: Total area of OffChannel habitat or ACM habitat within 1% of the asbuilt
condition (minimum 0.5 ft)

1 Is thetotal quantity of OffChannel and ACM habitat that was created being retained over
time?

A7: Increase in elevation within the OfChannel habitat of no greater than 20%
A8: Increase in elevationwithin the ACM habitat of no greater than 20%

1 Are the fish &le to enter and exit the site?
A9: No physical conditions that prevent fish access to the-Ciffannel habitat:

o The channel gradient throughout the ofthannel habitat will not exceed 4%
slope ad jump heights will not exceed 6 inches,

o The Linnton Creekculvert outlet will discharge from November 1st through June
30th, when juvenile Chinook are likely present in the Willamette River, and

o The channel thalweg downstream of Linnton Creek will remavetted during
low water conditions in Years 1 through 10

1 Are habitat elements being retained on site?

A10: Presence of at least 80% of the total number of large woody debris/structural
habitat elements that were placed below the 3@ar flood elevatin, including any
volunteer LWD 0180 Wi ameter and 0306 | engt

2.2 HYDROLOGY AND HYDRAULICS

Below are the monitoring questions relatetiydrologic/hydraulics, and following each question
is thecorresponding performance standapglicable for Year 1.
1 What i the total area of the site that is inundated by the river during periods of high flow?

B1l: Areal extent of the 50% inundation level within 20% relative to the-kaslt
condition.

Linnton Mill Restoration Site 2 Decemberl8, 2020
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2.3 VEGETATION MONITORING

Year 1 vegetation monitoring istended to trackegetational development to ensure that planted
species are establishing as intendédar 1 monitoring is critical for identifying initial design
problems or shortfalls and set the site up for success into the fBeloav are the moniring
guestions relted tovegetation, and thapplicable Year performance standasd

1 Is vegetation developing in a way that will ultimately generate a native assemblage of
appropriate vegetation types?

1 Is the restoration site meeting its interim parfance standardsR§s)?

Riparian/Upland Forested
C8 A minimum of 1,200 native woody stems per acre.

C9  Atleast 3 native tree species and 5 native shrub species.

C1a  Cover (during the first 5 years, trees/shrubs will be excluded from percergrgov
o O 10% mradcaonse h

o O 3 0 %native merbaceous

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

Off-Channel Shrub
C1L A minimum of 1,200 native woody stems pacre.

Cl2 Atleast 5 native shrub species.

C13 Cover (during the first 5 years, shrubs will be excluded from percent cover):
o O 10% native herbaceous

o O 3 0 %native erbaceous

o The remaining percentage of cover can be made up of bare ground,sark
native herbaceous

Off-Channel Emergent
Cl4 Atleast 5 native emergent/herbaceous species.

C15 Cover (during the first 5 years, trees/shrubs will be excluded from percent cover):
o0 O 30% native herbaceous

o O1 0 % -nativenherbaceous

o The remaining grcentage of cover can be made up of bare ground, roaks
native herbaceous.

1 The Oregon DSL Removal/Fill permit requires 1,600 stems/acre in the.

Linnton Mill Restoration Site 3 Decemberl8, 2020
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24  WATER QUALITY MONITORING

Below are the monitoring questions relatedwater quality. No performance standards are
associated with this question, but the methods used to adueegpsestion are presented below

1 Is water quality athe site improving over time and comparable to an appropriate reference
condition?
Conduct continuous water temperature monitoring, and periodic dissolved oxygen level
monitoring, in the oftchannel habitat.
2.5 FISH MONITORING

Fish presence monitoring was required in Year 1 to determine if fish species are usinghle site.
performance standard was associated with this monitoring comporesuits were only
informative in nature

1 Are native fish usinghe newly restored habit?

Conduct snorkeling or beach seining to determine fish use.
2.6 BIRD ASSEMBLAGE M ONITORING

Bird assemblage monitoring was required in Year 1 to characterize bird use of the site and compare
to preconstruction usageNo performancestandards are associdtesith this question, but the
methods used to address the question are presented below

1 What birds are using the site? Do changes in the bird assemblage, diversity and abundance
at the site indicate that habitat quantity and qualitye improved?

Conductbird surveys during spring to determinall species and abundances of birds
that use the site.

Linnton Mill Restoration Site 4 Decemberl8, 2020
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3 MONITORING METHODS
3.1 GEOMORPHIC / STRUCTURAL HABITAT ELEMENTS MONITORING (A6 THROUGH A10)

A6: Total Area of Off-Channel and ACM Habitat

The total area obff-channel habitat or ACM habitat was measured by conducting a focused
topographic survey of these areas alongdatermined cross sectionsiqure 1). Topographic
surveys were conducted at these cigsdion loations using field surveying equipment, with
elevationgollected every 3 meterAs part of these surveys, the location of OHW was determined.
The total arexonnected byhese pointalongthe transectsvas used to determine changes in
ACM and OffChannéhabitat. The performance standard allows for changes less than 10%.

R

| : ‘ e 1;

Figure 1. Monitoring transects (from As-Built Report Attachm

ent 3, Figure 8).

A7 and A8: Increase in Elevation within Of-Channel Habitat and ACM

The focusedopographic survey described above was also used to detect changes in elevation
within the OftChanneland ACM habitatzones Topographic data were collected along the pre
determined transects were used to compare with theidslevations sithe samedcation.The

1 Since total habitat area was calculated using limited sampling points rather than adgthphpc survey and
resulting high precision contours, the total area may differ from tteages reported in the-bsilt report. However,

Year 1 and abuilt acreages compared herein will both be from the limited subset of sampling points, and thus
comparisons will be irkind.

Linnton Mill Restoration Site 5 Decembe8, 2020
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performance standard allows for changes less than 20%. This was defined in the Restoration Plan
as follows:

PerformanceStandardsA7 and A8 measure percent change in elevation. Thibwvill
measured relative to elevation below OH¥20.1 ft NA/D88). For example, if the
elevation is +10 ft, the distance bel@HWis 10.1 ft; thus a 20% increasell be ~2

ft and an elevation of greater than +12xfill exceed this performance stand#f@ble

2). If the elevation is +15 ft, elevatidrelowwill be 5.1 ft and 20% changeill be ~1

ft, or +16 ft NAVD88The minimum elevation change that will trigger review is 0.5 ft.

Table 2. +20% Change from Select Elevations.

Compliance
Elevation (i.e. 20%
Elevation Feet below OHW 20% increase)
+5 ft 15.1 3.0ft +8.0 ft
+6 ft 14.1 281t +8.8 ft
+7 ft 13.1 261t +9.6 ft
+8 ft 12.1 241t +10.4 ft
+9 ft 11.1 221t +11.2 ft
+10ft 10.1 2.0 ft +12.0 ft
+121t 8.1 1.6 ft +13.6ft
+14 1t 6.1 1.2t +15.2ft
+161t 4.1 0.8ft +16.8ft
+18ft 2.1 051t +185 ft
+20ft 0.1 051t +205 ft

An alternative evaluation method of quantifying percent chasgaroposedherein at each
monitoring transect, the cross section is mapped and overlaid with-thltagross section. The
percent bangeis measured by the cressctional area above the ground surface and below the
OHW elevationite.,iar ea over t he redtothessame)from thetasiltnsuney mp a
For the purpose of performance standaathy, cross section whetbke Year 1 areais over 20%
smallerthan theasbuilt area will result irperformance standafdilure. Additionally, any specific
locations along the cross sections that exceed 20% changEabler2 above table will be
addressed in greatdetail.

A9: Fish Access

Performance StandaAb assesses fish access to the site by a variety of metrics. Specifically, the
channel gradientannotexceed 4% slope and jump heighénotexceed 6 inches, the Linnton
Creek culvert outlet will dischargeom November 1st through June 30th, and thecbkthalweg
downstream of Linnton Creek will remain wetted during low water conditions in Years 1 through
10.

Changes in gradient will be measured using the topographic survey described above. The gradient
of the off-channel habitat was constructeéatadient of less than &dthroughout Jump heights

were assessed through a iode visual survey, looking for anyertical drops greater than 6
inches. Photo poinf&ttachmentl) throughout the sitarealsoused to identify vertical drop

Linnton Mill Restoration Site 6 Decemberl8, 2020
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addition to jump heights, visual survey®re conducted to identifgreas with the potential for
stranding at low tide.

Linnton Creek discharge was visually checked periodithaflyughout theear to determine if the
channel continues flowing at least through June 30 and begins flowing again by November 1.
Photo point photographs were used to document flow.

The channel thalweg downstream of the Linnton Creek outfall was alsallyisthecked
throughout the year to document the presence of freshwater iRpat® point photographs were
used to document this condition. Additionally, temperature data collected from the probe placed
in the Linnton Creek plunge pool was used to comfftow during he dates between visual
inspections.

A10: Structural Habitat Features

Performance Standard A10 assesses the retention of placed structural habitat features on site. It
was assumed that all structural features above the reach of the river would be ,rétaimed
monitoring was limited to structural features below the-1€8&r flood elevation (+30.5 ft
NAVDB88). All structural features below the 1-@@ar flood elevation were placed within the tine
of-sight of photo points. Monitoring was conducted using plpatiot photographs to identify
structural features and compare theeggance/type with the dmiilt drawings.

3.2 HYDROLOGY AND HYDRAULICS (B1)

This performance standardquires calculation of the total artieat is inundated at least 50% of
the time and equires that total acreage at this elevation be within 20% of thalagcreage
This was defined in the Restoration Plan as follows:

Thiswill be measured relative to the portion of the site that is inundated 50% of the time
from April 7 June, which is+11.56 ft NAVD88Waterways Consulting 2013)he total

area below ths elevation within the Of£hannel habitat will be calculated from the-as
built survey, based on a polygon connecting the +11.56 ft NAVD88 elevation points from
the monitoring transecidescribedtherein].

Water level information was collected usingvater dataprobeplaced near the mouth of the -off
channel habitat site. These data will be used to refine the 50% inundation level, then the areal
extent will be recalculated using eleviah data collected at each of the transects described in
Section3.1 The appropriate elevation at each of theobifinnel topographic sampling transects

will be noted, then the area below this line within theabfinnel habitawill be calculated by
connecting tese points along each transéldtis will be compared to the same dedavationin

the asbuilt survey using the same methods.

Linnton Mill Restoration Site 7 Decemberl8, 2020
Year 1 Monitoring Rport Grette Associatés”



Additionally, onsite water level data will be compared with nearby, publicly availablerieatel
data at a maintained water level gatgedetermine if this public data can be used to determine
50% inundation just as effectively as ansite data probe

3.3 VEGETATION MONITORING (C8 THROUGH C14)

Vegetation monitoring was conducted by biologmisAugust 1213, 2020. Biologists conducted

the monitoring according to the monitoring protocols listed in Grette Associates 2018.
Specifically, for forested habitat (riparian, upland, and portions of thehannel habitat),
biologists walked preleternined transects and collected vegetation data every 50 meters,
beginning with a randomigelected starting poinAt each data collection point, all individual
trees and shrubs were recorded withinradierradius circle. Additionally, herbaceous species
were sampled at two 14plots within the Smeter radius circle. Woody species were sampled by
stem count, and herbaceous species were sampled by percent coverage by speciessRaulscrub
habitat, a similasampling method was used, though with a totaixteen 3 m radius sampling
plots located within the narrow scrshrub zonelong predetermined transect®ne herbaceous
plot was also sampled at each of these plots. Within the emergent vegetatian #umeff
channel habitat, herbaceous speciesewsampled at a series of plots aligned ordptermined
transects.

Performance standards require that within each of the forested andbkoublzonestem density
excesdof 1,200 stems per aéréC8 and C11), that species diversity exceed threespreeies and

five shrub speciem the forested zongC9) and five shrub species in the scslirub zone12),

that herbaceous cover exceed 10% in all zones, and that noxious weed cover be &% than 3
(C10, C13, C15).

To qualify for the purposes of thldversity performance standards, a species must have at least
5% cover and appear in at least 10% of the plots. Fivinty(32) forested plots and 16 scrub/shrub

plots were sampled, thus a speciestrbegpresent in at least 3.2 plots (rounded to 3 potd)1.6

plots (rounded to 2), respectively, at over 5% cover. In lieu of coverage measurements, a species
was counted as exceeding 5% cover if the individual stems of that species were greater than 5%
of the total stems in an individual plot.

34 WATER QUALIT Y MONITORING

Water quality parameters included temperature and dissolved oxRg&n Temperature as
measured using dapaobesnstalled at the site, one near the downstream mouth of tobaifinel
habitat and one in the pool beneath the Linnton Credfalb(seeFigurel for probe location)
Collected data were compared against public data from the Morrisat Btigdge USGS station
(station 14211720).

DO was collected by periodic measurements rather than contipumheiat. Due to difficulties
including COVID-19 related restrictions and instrumentation calibrativ®, data was collected

1 Morrison Street USGS gauge # 14211720;
https://waterdata.usgs.gov/or/nwis/uv/?site_no=14211720&PARAmeter cd=00065,00060
2The Oregn DSL Removal/Fill permit conditions require 1,600 stems per acre.
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only once inMarch then monthly collection began Movember Thus, only one data point is
reported herein.

3.5 FISH MONITORING

Fish monitomg was conducted per the monitoring protoaiéscribed in the Restoration Plan
(Grette Associates 28)L Due to COVID19 relatedrestictions, only two of the specified eight
fish surveys were conducted, andre not conductedntil May and Junerespeately.

During the May sampling eventampling consigtd of 90 minutes oknorkelobservationsand
two hoursof shoreobsenrations Thesnorkeler conducted the surveyflpating at the surfacend
recording all fish observed, to species if possillaile the snorkeler was in the water, a second
biologist conducted shofigased observationSnorkeling was of limited effectiveness dugtmr
watervisibility (24-30 inches)

During the June sampling everfiecause of poor visibility encountered previoudiyring
snorkeling,sampling occurred with Byke netrather than snorkelingd.he biologist set the Fyke

net in the offchannel habitab sample fish moving downstream along the shoreline. The Fyke net
remained in place for approximately 5.5 hours, duvihich time shorébased observations were
conducted.

During each site visit, observations of fish number, species, approximate sitehavior were
recorded to the extent feasible.

3.6 BIRD ASSEMBLAGE M ONITORING

Bird monitoring was conducted labiologist onthree occasions during Apidune 2020. Surveys
wereconducted according to the monitoring protocols listed in Grette AssoctHigarad carried
out during preconstruction monitoring.

Monitoring consisted of point surveys alopge-determinedtransects, with each point survey
occurring for a minimum of 5 minutes and consisting of bird counts, including species and numbers
of eachbird observed, as well as qualitative observations of habitat use. Any birds flushed or
observed while walking betweewipt survey locations were also recorded.

Five monitoring transects, running perpendicular to the Willamette River, were estabiished i
Baseline Monitoring Plablue dashed lines fhigurel), spaced approxiately 100 m apart. Point
surveys occurred beginning at a randos#yected point (between 0 and 50 m from the transect
starting point) and spaced at a maximum of 50 m alargsécts thereafter. This resulted in two
to three pointsurveys on each transedgpending on transect length and inundation of the off
channel habitat.
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4 RESULTS
4.1 GEOMORPHIC / STRUCTURAL HABITAT ELEMENTS MONITORING
411 A6: Total Area of Off-Channel and ACM Habitat

Topographic data were collected along the transects discussed in Secénd shown irFigure
1. Based on focused topographic monitordescribe above the totalthe total ACM habitat in
Year 1 monitoring was 3&acres, and the dsuilt total using the same methods wag13acres
(Figure 2). This represents an increasel§%o.

Using the same method®ff-Channel habitat area in Year 1 monitoring waé34acres, as
compared to an asuilt total using the same methods of4.dcres(Figure 2). This represents a
reduction by ®%.

The performance standard for these parameters was 10% crdegeThus, both the ACM and
Off-Channel habitgpass ts performance standard.

i__l'Year 1 ACM- 3.26 ac As-built major contours (5') _ ACM and Off-Channel Habitat

i ! As-Built ACM: 3.21 ac -bui '

[ As-built minor contours (1°) @I Acreage

[ ] Year 1 Off-Channel: 443 ac —-—=—QHW (20.1' NAVDB8) 200 400

[ ] As-Built ACM: 4.44 ac —_ ' | WATERWAYS Grette Associates™
SCALE IN FEET G consuue e, ERVIRORNERTAL CORSULTARTS

Figure 2. Total ACM and Off-Channel Habitat
41.2 A7 and A8: Increase in Elevation within OffChannel Habitat and ACM

Focused topographic samplifgigure 1) describe above was used to detect any changes in
elevatiom within the ACM and OfiChannel habitat§Attachment?2). For the purposes of

LIn the asbuilt report a total of 3.19 and 4.45 acres of ACM anddalfinnel habitat were reported, respectively. As
noted in Section 3.1, the discrepancy is due to the limited sangmints used. For consistency, this approach was
used for the abuilt total and the Year tbtal herein.
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performance standarddjanges in elevation were quantified by percent changethe entirety
of the transect as described in Sectidhl Additionally, spot elevations that exceed the 20%
threshold pefrable2 were identifiedand are discussed beloWable3 below lists overall percent
change by transect.

Table 3. Percent change at each topographic transect

Transect | % change | Transect | % change | Transect | % change | Transect | % change
A -3% K +4% U -5% AE +4%
B -71% L +4% Vv -3% AF +6%
C -9% M +3% w +3% AG -5%
D -23% N +4% X 7% AH +1%
E -43% @] +3% Y -1% Al +7%
F -10% P +1% z -2% AJ -2%
G -11% Q +1% AA -1% AK +1%
H -5% R -1% AB +5% AL +4%
I -6% S -1% AC -3%

J -2% T -5% AD 0

*Positive percent change indicates accretiadnegative indicates erosippellow indicates ACM transect and blue
indicatesOff-Channel transect.

4.1.2.IACM

Based on sampling, only twACM transectsexceeded 20% changeections D and E
(Attachment2), and these represent an increase in habitat rather than a deChessransecs
occur on the downstream eutbank of the siteand it is likely that these do nitdicatelarge-
scale erosionbut rather a discrepancy in topographic samplisge discussion in Sectiénl
The mean percent change %46, or a moderate erosion. Exclngitransects D and E mentioned
above, the mean percent changei%.

Additionally, Table2 was used to determine individual spot locations that exceeded 20% change
in the ACM transects. Based on this table, the following locatéxeeeded 20% chartge

Erosion in Transect @verapproximately 27 linear ibove +15 ft.

Erosion in Transect Fverapproximately 16 linear #ibove +13 ft.

Aggregation in Transect @yerapproximately 7 linear tabove +17 ft.

= =4 =4 =

Aggregation in Trans® AE, between +16 ft and +18 ft.
1 Aggregation in Transect Al, between +17 ft and +18 ft.
All of these locations are along the outer bank of the Willamette Riveryheaethe mouth of

the OffChannel habitat interfaces with the Willamette River. Adddlbyn the exceedances are
near the upper elevationstbe cross sections, near OHW where28&o threshold is lowest.

1 Areas where the only baseline survey data is thegnstruction survey were not included; these areas will-be re
evaluated in Year 2 against theaf 1 survey data (transects A, B, D, and E)
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As discussed above, transects D and E are not included in the performance standard comparison
(discussed further in Secti@nl). Based onampling data, the elevation performance standard for
ACM habitat has been met.

4.1.2.20ff-Channel Habitat

Based on sampling, percent changes an@figChannel habitat transects were margifidie
greatesthange aanindividual transect is7% (erosion;TransectX). Overall, the mean percent
change is 0%.

Additionally, Table2 was used to determinedividual spot locationghatexceeded 20% change
in the OftChannel transestBased on this tabléyo spd locations exceeded 20% change:

1 Aggregation inTransect Lpverapproximately 13 linear fietween elevation +15 and +17
ft adjacent to the riparian island.

1 Aggregation inTransect AC,over approximately 22 linear fon the downstream side
between elevadh +17 and +19.

Both of these locationarenear the mouth of thefGChannelhabitatwhere it interfaces with the
Willamette River. Additionally,as with the ACM habitatthe exceedances anear the upper
elevations of the cross sectipmear OHW wher¢he 20% threshold is loweand changes are
least impactful on the function of the habitat.

Based on sampling data, the elevation performance standard for {&&&fhel habitat has been
met.
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TOPOGRAPHIC CROSS SECTION MONITORING PLAN
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Figure 3. Topographic monitoring transects red indicates spot exceedances of 20% change.
4.1.3 A9: Fish Access

4.1.3.INo Physical Conditions that Impede Fish Access

Based on a visual survey, no physical conditions exist that preveat@iehs to the site. The photo
series presented belof?hotographl) illustrates that fish can access the site and leave the site
freely, without impediments.
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Photograph 1. Photo series: offchannel habitat fish aces$river water level +6.2 ft)

As part of fish access monitoringptentialstranding risks in the offthannel habitat were assessed
visually. A potential riskwas identified at the upstream mouth of the-affannel habitat
(Photograpi?). A berm B presenbn the outer edge of the sitend mmediately inwardf the
sand cap is a depression that retains water following dewatering of ibleaoffiel habitat. This
depressiols approximatelyl-2 ft deeper than the surrounding channel. As is visibtée photo,
water is retained in this depression after the water level recedes. This depnesgiposea
stranding risk t@emallerfish using the ofichannel habitat.
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Photograph 2. Sand berm at the upstream mouth of theite

Additionally, sand appears to be accumulating at the mouth of ttehafinel habitat, forming a
small berm that extends a portion of the way across the chdimabdgraph3, Photograph).
Though thisdoes not constitute a stranding risk, if it continues to extend and ¢sraoeoss the
mouth, this could cause an additional stranding Tils is unlikely though, as continual outflow
from the offchannel habitatdue to yearound Linnton Creek flow awell as seeps from the
hillside will likely keep this outlet open.

Photograph 3. Emerging berm on the downstream end of the of€hannel habitat, facing southeast.
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Photograph 4. Emerging berm a the downstream end of the ofithannel habitat, facing northeast.

4.1.3.2 Gradient <4%

Based on topographic sampling discussed above, the gradient of the site is approximadsly 1%
it was in the auilt report This meets the performance standard requiringeske no greater
than 4%.

4.1.3.3 Jump Height <6 Inches

Based on visual monitoring, the site contains no vertical jump heights greater than 6 inches.
Photographseries laboveshows the oftchannel habitat starting at the mouth and ending at the
head, and illusttas the lack of vertical jumps.

4.1.3.4 Linnton Creek Culvert Discharge

Performance StandardAequires that the Linnton Creek culvert be discharging from November
1 through June 30. Photographs depict flow on November 8, @¥1fograplb), February 19
(Photograpt®6), August 13(Photograpt¥), and O¢ober 29,2020(Photograpt8). During each of
these site visits, flow is present from the Linnton Creek cul¥érugh flow was not inspected
daily during that periodt is presumed that flow was present between these dates as well.

The northeastacing photo at photo point 12 consistentlhthe clearestiew of flow in Linnton
CreeK. Flow is difficult to observerbm a distance due to the fact that thwvert is rusted, and
low flows fall out of the culvert through a rust hole before the @nithe pile this is shown in
Photograpl8 from October 29.

Further, the wair temperature probesgloyed in the Linnton Creek outfall pool recorded data
continuously throughout the summer (see Seetidh This dataset would have recordddek of
flow by returning obviously aberrant temperature data. This is not thé tasgerature data
appears toary naturallythroughout thelata collection period.

I Though photo point 15 provides a more dirgietv at the Linnton Creek outfall, the distance and angle, combined
with the rocks in the channel, make it more difficult to see flow.
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Photograph 6. Flow from Linnton Creek February 19, 2020 (photo point 12, facing NE)
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Flow in Linnton Creek, just
downslope of culvert

. o, > by
Photograph 7. Flow in Linnton Creek August 13, 2@0 (photo point 12, facing NE)
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Photoraph 8. Flow in Linnton Creek October 29

i 12020
4.1.3.5 Off-Channel Thalweg Wetted During Low Water Conditions

Visual monitoring of the thalweg of the ethannel habitat downstream of the outfall was
conductedperiodically. During every site visit, groundwater wasservedseeping out of the

southern hillsiderd wllecting in the offchannel habitat. As anticipat, daylighting groundwater
provides yearound freshwater inputs to the affiannel habitaieven during dry summer months.
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Photograph 10. Freshwater inputsfrom Photo Point 21,8/13/20
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Photograph 11. Freshwater inputs from Photo Point 15, 2/19/20
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414 A10: Structural Habitat Features

As discussed in the dmiilt report, 65 habitat structural features were ihsaBased on a Year 1
survey of these feates, 64featuresare presentwith one snag missing. The missing snag was
located on the far southern end of the site along the shoreline, just above OHW. No remnant of the
snag is visible, thus is likely to have beerwashed away in high flows. Photosrfrghoto point

23 in November 2019 versus August 2020 show the snag was installed, but is no longer present.

Performance standards call for retention of 80% of the habitat structural features below the 100
year food elevation. Of the 65 structural habitaatures placed, 42 were placed below the 100

year flood elevation and six of those were snags. Loss of one structure represents a 98% retention
of all features, and 84% retention of snags. Thus, this perfoersiancdard isnet
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Photograph 15. Facing north from Photo Point 23, August 2020
4.2 HYDROLOGY AND HYDRAULICS
42.1 B1: Areal Extent of Inundation

Water levelwasrecorded at the site every 15 minutes, from March 7 thrdugh2Q using the
water probe at the mouth of the-afiannel habitat The 50% inundation level (calculated as the
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median level of albata points) is +11.0 ft NAVD&8Based on Year 1 topographic monitoring
described in SectioB.2 the area extent of the 50% inundatis 50,909sq ft (Figure 4). Using
the samemethods the asbuilt areal extent of the 50% inundatidevel is 50,335sq ft. This
represents an increase of are&l@y sq ft, orl.1%, commred with the abuilt survey using the
same methodd his performance standard is passed.

The Morrison Street water level data were compared against simultaneousiatssit®@ased on
that comparison, and after converting datéjrtiiemean difference baten the two data sets-is
0.02 f© i.e.,at a given time, the water level read atMurison Streegauge is 0.02 fbwerthan
the same data recorded onsite.

1 Due to the large number of data points, the full data set is not included, but is on file and can be provided. Further,
due to instrument calibration problems, data were recorded only through July 20. This has been corrected and a full
year of data shoulde available for the Year 2 monitoring report.

2 At river levels below approximately +8 ft NAVD88, the-site probe wa out of the water, and recorded erroneous
data. To supplement the missing data, the gage height data from the Morrison Street g2lj&2(4ecorded
simultaneously were also analyzed and compared with tkst@rprobe data. It was calculated that thean
difference between the Morrison Street gauge height and the onsite prob@2idt (i.e., Morrison Street reads a

lower level tha the onsite probe). Thus, during periods where the Morrison Street gauge indicated water levels below
8 ft, the Morrisam Street gauge value mine&02 ft (or plus 0.02 ft) was substituted for thegite probe data. With

those substitutions, the mediam-site inundation level is still 11.0 ft.

3 The Morrison Street gauge datum is 1.55 ft above NGVD29, and the NGVD28 #afi48 ft above NAVDSS.

Thus, to convert from gauge data to NAVD88, 5.03 is added to the gauge level. For example, +10 ft origbhe Morr
Street gauge is equal to +14.03 ft NAVD88.
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[ Year 1 50% inundation (+11 ft NAVD88) - 50,909 sq ft
™I As-Built 50% inundation (+11 ft NAVD&8) - 50,335 sq ft

Areal Extent of 50% Inundation

— As-built major contours (5') @ 0 75 150
As-built mi t 1 .
uilt minor contours (T’ SCALE IN FEET WATERWAYS Grette Associates"
=== 0OHW (20.1" NAVDES) CONSULTING INC. ENVIRONMENTAL CONSULTANTS
Figure 4. Areal extent of inundation, 11.5 ft contour.
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4.3 VEGETATIO N M ONITORING

Vegetation monitoring included sampling per the approved monitoring plan. In year 1, this
included a stem count for woody species and percent cover forckersaspeciedMonitoring
results are presented beldy planting zoe. Further, it vas observed that the low elevation of
vegetation in the of€hannel habitatmergent zones approximatelyl0.5 ft.

43.1 Forested

The forested zone includes all of the Uplamdl Riparian zones, plus the abedween OHW and
+13 ft NAVD88. Sampling was conducted to determine woody stem density, species diversity,
and coverage of native herbaceous and noxious weed species.

C8: Stem Density

Samplingin 32 plotsrecordedapproxmately 885 woody stems per acfd@able4). One plot (2F)

was located on the beach in the northern extent of the propedtyn@uded no vegetation at all.
Among plots with vegetation present, the lowest cover was observedsrsphopled the slopes

of the two mounds on the northern and southern ends of the site. Performance standard C8 required
at least 1,200 stems per dcr€hus, this performance standard was failed.

C9: Species Diversity

To qualify for the purposes of thiggormance standard, a species must have at least 5% cover
and appear in at least 10% of the plots. Based on that critérsppe2ies were observed in the
monitoring plot® 13 tree species andBkhrub specieferformance standard C9 required three
tree ad five shrub species. Thus, this performance standard is passed.

C10: Herbaceous Cover

Herbaceous understory cover vgasnped by two 1 m square plots. The cover of each species was
estimated within coverage bins, and the midpoint of that bin was usbd asver. Herbaceous
species constitutapproximately 69% covefTable 5). Overall roxious weed speciesover is
1.2%.The only noxious weed species observednsad canary grasPlalaris arundinacep and

only in one plot intie northern extent of the properBerformance standard C10 vegd over

10% native herbaceous and less than 30% noxious weed coverage. Thus, this performance standard
was passed.

In summary, forested woody vegetation failed performance sta@@a(dt bastl,200 stems per

acre, but met theperformance standard G@t least 3 native tree species and 5 native shrub
species)and performance standard C10 (at least 10% native herbaceous cover and less than or
equal to 30%moxious weed coverape

1 DSL requires that 1,600 stems per acre or 50% coverage be achieveb fgears without irrigation before
determining the site to be successful. Thus, the forested zone is not yet on track to meettnid.st
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Table 4. Forested zone monitoring resultstree/shrub

Common Latin ‘ 1F ‘ 2F ‘ 3F ‘ 4F ‘ 5F ‘ 6F ‘ 7F ‘ 8F ‘ 9F ‘ 10F ‘ 11F ‘ 12F ‘ 13F ‘ 14F ‘ 15F ‘ 16F ‘ 17F ‘ 18F ‘ 19F ‘ 20F ‘ 21F ‘ 22F ‘ 23F | 24F ‘ 25F ‘ 26F ‘ 27F ‘ 28F ‘ 29F ‘ 30F | 31F | 32F
Tree
Big leaf maple Acer macrophyllum 1 1 2 2 1
Bitter cherry Prunus emarginata 1
Black cottonwood Populus balsamifera ssp trichocarp 1 1 1 3
Black hawthorn Crataegus douglasii 11 11|09 2 1
Blue elderberry Sambucus caerulaea 4 1 2 1
Cascara Frangula purshiana 1 6 2 8
Choke cherry Prunus virginiana 1 5 1 3 1 1
Columbia willow Salix fluviatilis 1 12
Crab apple Malus fusca 1 2 2
Douglas fir Pseudotsuga menziesii 4 1
Douglas spirea Spiraea douglasii 3 6 6 9 22 3
Grand fir Abies grandis 2 2
Oregon ash Fraxinus latifolia 22 3 4 1 5 8
Oregon white oak Quercus garryana 1 3
Ponderosa pine Pinus ponderosa 2|7 1 1
Western red cedar Thuja plicata 2 1 2 2
Shrub
Indian plum Oemleria cerasiformis 1] 3 2
Mackenzie's willow Salix rigida 3
Mock orange Philadelphus lewisii 2|2 1| 3 1 2 4 3
Oceanspray Holodiscus discolor 112]1 3 5 1
Oregon grape Mahonia nervosa 2 4 3 7 15
Pacific ninebark Physocarpus capitatus 3
Pacific willow Salix lucida var lasiandra 1 1 10 7 6 12 33
Red elderberry Sambucus racemosa 1 1
(I?uer?;lﬁwermg Ribes sanguineum 6 |1 2
Red osier dogwood | Cornus sericea 3 4 3 11 13 3
Salmon berry Rubus spectabilis 2
Scouler's willow Salix scouleriana 10 2 2 3 2
Serviceberry Amelanchier alnifolia 5 1 12 6
Sitka willow Salix sitchensis 4
Snowberry Symphoricarpus albus 1 1 1 4 4 1 2
Swamp rose Rosa pisocarpa 1 3 2 4
Thimbleberry Rubus parviflorus 4 2 2 1 1 1 3
Vine maple Acer circinatum 4 1 2 3 1

Total | 27 14| 12| 12| 22| 15 28| 12 | 12 12 | 20 | 15| 48 | 13 | 6 18 | 22 | 19 | 24 | 37 | 27 19 | 36 38

Averagewoody stems per plot 17.16stems
Acreage per plot 0.0194 ac
Approximate woody stems peracre 884.53 stems/ac
Bold indicates species qualifies for species diversity with at least 5% cover in at least 10% of plots.
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Table 5. Forested zone monitoring resultsherbaceouscover

Common Latin 1F | 2F | 3F | 4F | 5F | 6F 7F | 8F | 9F | 10F | 11F | 12F | 13F | 14F | 15F | 16F | 17F | 18F | 19F | 20F | 21F | 22F | 23F | 24F | 25F | 26F | 27F | 28F | 29F | 30F | 31F | 32F
Reed canary grass Phalaris arundinacea 375| - | 00| 00| 00| 00| 00 |00O| 00| 00| 00| 00 00 | 00| 00| 00| 00| 00 00 | 00| 00 | 00| 00| 00 | 00| 00| 00 00 | 00| 00 | 00 | 00
Sweet clover Melilotus officinalis 25 | - | 25 375 25 | 150 | 150 | 25 | 25 15.0 | 15.0 | 15.0 25
Smaltflower lupine Lupinus bicolor 150 - | 25 15.0 | 15.0 | 15.0 15.0 15.0 | 37.5 25 15.0 25
Spike bentgrass Agrostis exarta 150 | - 25 25 15.0 | 85.0 15.0 | 15.0 | 975 37.5| 85.0 | 15.0
Prickly lettuce Lactuca serriola 15.0 | -
Largeleaf lupine Lupinus polyphyllus - 15.0 | 15.0 | 15.0 | 37.5 15.0 | 15.0 25 375 375 150 25 | 375 | 375 375
Roemer's fescue Festuca roemeri - | 375 15.0 | 150 | 375 625 | 625 375 | 625 | 150 375 375| 375| 625 | 375 62.5
Blue wildrye Elymus glaucus - 15.0 15.0
Red clover Trifolium pratense - 25 25 15.0 25 25 25
Yarrow Achillea millefolium - | 15.0 | 15.0 15.0 37.5 15.0 25 15.0 375 150 | 25 | 25 | 375
Slender hairgrass Deschampsia elongata - 25 25 15.0 15.0 25 | 15.0
Unknown grass -- - 15.0
German chamomile Matricaria recutita - 25 | 25
Columbia stickseed Coreopsis tinctoria - 25
Scotch broom Cytisus scoparius - 15.0 15.0
English plantain Plantago lanceolata - 15.0
Rabbit's foot clover Trifolium arvense - 37.5
Bird's foot trefoil Lotus unifoliolatus - 25 375 375 25
Tapetrtip rush Juncus acuminatus - 25
Rice-cut grass Leersia oryzoides - 15.0
Fringed willowherb Epilobium ciliatum - 25
California oat grass Danthonia californica - 15.0

Total (%) | 85.0| 0.0 | 57.5 | 325 | 60.0 | 47.5| 105.0 | 0.0 | 80.0 | 15.0 | 52,5 | 107.5| 1325| 175 | 425 | 17.5 | 85.0 | 127.5 | 110.0 | 67.5 | 120.0 | 17.5| 20.0 | 100.0 | 97.5 | 60.0 | 105.0 | 152.5 | 40.0 | 87.5 | 50.0 | 1025

Average (%) 68.9
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432 Scrub-Shrub

The scrubshrubzone includeshe portion of the ofthannel habitat between +13 ft and +10.5 ft
NAVDS88, or the bottom elevation at which shrubs would establish.

C11: Stem Density

Sampling in 16 plots recorded approximatelylBwoody stens per acrelfable6). One plot (1S),
located on the beach, included no vegetatind was not countedPerformance standard C11
required at least 1,200 stems per &cFaus, thigperformance standard was passed.

C12: Species Divesity

Five species were observed in the monitoring pfotg met the requirement of at least 5% cover
in at least 10% of the plots. Performance standard C12 required divdeasgiecies. Thus, this
performance standard was failed.

C13: Herbaceous Cove

Herbaceous understory cover averaged approximately 22% eaoveng the plots with any
herbaceous coveand no noxious species were obser(f@ble 7). Establishment of emergent in
this zone during Year 1 has been meager, wihsity especially lowbelow elevation+11 ft
NAVD88. Emergent establishment is greatest in the southwestern portion offitleannel
habitat where daylighting groundwater is abundBetformance standard C13 requires at least
30% native cover and ledsain 10% noxious cover. Thus, this performance standard is pzssed.

4.3.3 Off-Channel Emergent
C14 and C15

The offchannel emerge zone was defined as the area between +10.5 and +8.5 ft NAVD88.
Monitoring was to be conducted as a series of monitoring plotg tlempredetermined transects.
During Year 1 monitoring no emergent vegetation was preseahy of the monitoring transts
below +10.5 ft NAVD88Performance standafithus, performance standai@d14 (native species
diversity) and C15 (for native covemerefailed, C15 (for noxious weeds) was passed

1 DSL requires that 1,600 stems per acre or 50% coverage be achieved for two years without irrigation before
deermining the site to be successful. Thus, the forested zone is not yet on track to meet this standard.
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Table 6. Scrub-shrub zone monitoring results woody stem

T1 T2 T3 T4 T5 T6 T7 T8
Common Latin 1S|2S| 3S |4S| 55| 6S | 7S | 85| 9S|10S|11S|12S| 13S| 14S| 15S| 16S
Douglasspirea Spiraea dougasii -- 8 2 1 1 11 | 4 2
Oregon ash Fraxinus latifolia -- 1
Pacific willow Salix lucida var lasiandra - 19 2 1) 2 |19]|22| 7|5 6 7 16 14
Red osier dogwood | Cornus sericea -- 1 1 1121 2 1
Scoukr's willow Salix scouleriana - 1 3 11 2 1
Total | - | 9|11 | 2| 4|23 |25| 9 |17 10 | 18 | 12 | 4 17
Average woody stems per plot 11.27
Acreage per plot 0.007
Approximate woody stems per acre 1,613 stems/ac
Bold indicates species qualifiesor species diversity with at least 5% cover in at least 10% of plots.
Table 7. Scrub-shrub zone monitoring results, herbaceous cover
Common Latin 1S | 2S | 3S | 4S5 | S | 6S | 7S | 8S | 9S | 10S| 11S| 12S| 135S | 14S | 15S | 16S
Spike bentgrass | Agrostis exeata -- -- -- 15 -- -- -- 2.5 -- -- - | 625] --
Columbia stickseeq Coreopsis tinctoria | -- -- -- 25| 25 -- -- -- 15 -- -- -- 2.5 --
Water purslane Lythrum portula -- -- -- 25| 25 -- -- -- -- -- -- -- 150
Creeping spikerush Eleocharis palustris| -- -- -- 2.5 -- -- -- -- -- -- --
Total | -- - - 25| 75| 175 -- - - | 175] - - - | 650| -- | 150
Average (%) 22.0
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4.4 WATER QUALITY MONITORING
441 Temperature

Water temperature was monitored using temperature probes placed at the mouth of thesite and

the Linnton Creekplunge poal Additionally, the Linnton Creek outfall temperaturegre

compared with the Morrison Street gauge temperature data recorded at the same day#itae. On
temperature readings were taken every 15 minbtdsare presentdukerein at 3@minute intervals

to match the data recorded at the USGS Morrison Strédgidstation (station ID 14211720).

Thus, temperatures presented as MfAavemnatgeoO cCcO
interval readingsDatafrom the Linnton @eek mouth and Morrison Street Bridges presented

from March7 throughOctober 31202Q but due to calibration problems data from theabfannel

habitat mouth are from Marchthrough July 20The on-site probesare now properly calibrated
andremain n place continuously collecting data.

Based on a comparison between the two probed,ihnton Creek outfall probe averads.36F,

and theMorrison Street gauge averages 66 Thus, Linnton Creek averagesBRBcolder than

the Morrison Street gaugehe temperature difference is much mprenounced during summer
months Linnton Geek is over9 degrees colder during July and August than the mouth or
mainstem station&eeFigure5 andFigure6).

TheLinnton Creek data were compared with tlaa from the ofthannel habitatouth over the
sameperiod(March 7 through July 20). Based on that comparison, Linnton Gresrlages 6%
colder than the mouth. Additionallysing the same date randiee Linnton Creek mouth probe
and the Morrison Street gauge produce similar temperatwékin 0.32F.

No performance standard was established for this parameter.

Table 8. Average temperature(F) from two onsite probes and the MorrisonStreet gauge data.

Month Linnton Creek Off-channel mouth Morrison St

March 43.44 47.80 48.45
April 48.35 54.19 53.32
May 53.17 58.81 58.41
June 55.99 63.68 63.57
July 60.09 69.90 70.82
Aug 62.08 -- 73.08
Sept 61.30 -- 64.91
Oct 56.18 -- 58.29

! Compares data from 3/6/20 thighu10/31/20.
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Figure 5. Average water temperatureof each sampling location, by month
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Figure 6. Average monthlytemperature difference (degrees warmer) of the mouth and Morrison Street probes
than the Linnton Creek probe.

4.4.2 Dissolved Oxygen

As discussed above, complications due to CO¥®as well as instrument calibration were
encountered such that only one dissolegggen measurement was taken. This reading occurred
on 3/9/20 at 2:50 PM. Dissolved oxygen levels were3 ing/L at the Linnton Creek outfall, and
11.74 mg/L at the mouth of the site at the junction with the Willamette River. At the same time
and date,lte Morrison Street USGS water data gauge read 11.6 mg/L.

No performance standard was established for tniameter
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4.5 FISH MONITORING

During both of the two fish monitoring events, juvenile fish were observed in theharfinel
habitat. Due to poovisibility and limited ability to approach close enough for identification
species was notletermined However, based on qualitative monitoring methodsyenile
salmonids were identifiedvithin the offchannel habitat during both monitoring everton
salmonids were also observed durtheg first effort The second effort was a more targeted effort
to attempt to idntify salmonids to species. However, no fish were captured in the Fyleateet.
are presented ihable9.

Table 9. Fish survey data
Shoreline Survey ‘ Snorkel Survey ‘ Fyke Net Survey
5/28/20

6 salmonids 5 salmonids N/A

large school (~1.5 cm in length) mid channel in
approximately. 6" water; salmonids; ~60 fish

school (~60 fish, ~2 cm in length) adjacent to LW

1 unidentified norsalmonid
3 (6-8 cm) nonsalmonid
1 (810 cm) norsalmonid

1 perd (species unidentified) ~14 cm
large school (+6fish, ~23 cm) salmonids

12-24 (~6 cm) salmonids
~80 salmonids (~3 cm)

6/12/20

60-70 salmonids observed surface feeding in front
net immediately after deployment

N/A None

As mentioned inSection3.5, poor visibility rendered snorkeling ineffective. A Fyke net was
attempted as a potentially more effective method during the second monitoring event. However,
nofish were present in the net following a sevdralirdeploymentShorelinebased observations

were most effectivehough species identification was not possible

Incidental take of juvenile salmonids is allowed by in the Biological Opinion of up tocBiloda
Chinook, coho, and steelhead within theyEarmonitoring period. Salmonid monitoring occurred

by passive observation only; no salmonids were captured, handled, or released. No