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Introduction

The 2014Rapd Bio-Assessment inventory of thepgr Tualatin basin covered @diles of
stream haliat. The effortencompassedll of themainstermand tributary habitatexhibiting the
potential for providing functionadummer habitat foanadromousalmonidsn five subbasins:Gales
Cr, EF DairyCr, Rock Cr, McFee Cr, and Chicken Chere have beetonsecutive Rapid Bio
Assessment (RBA) Inventories conducted in two o$élsebbasins: Gales Cr arteF DairyCr. The
following final report document includes the condaresults of those two inventories so that inter
annual comparisons can be made that assist in revealing how current conditions in the basin play a ro
in the distribution and abundance of both anadromous and resident salmonid species.

The intent of this project was to quantify the distribution and relative abundaralejovenile
salmonidspeciesiuring pinch period summer low flow regimd$e distribution of salmonid juveniles
can be truncated and influenced by abiotic factors such ageslexanmer temperaturdhe
inventory consisted of snorkel surveys that beafaselect locationm eachmainstemandat the mouth
of each tributarySurveyscontinued to at least the endtbé current distribution afohoandsteelhead
and therefore deeribe the full extent of distributidior steelhead and cotior 2013 and 2014The
surveys did not extend to the end of cutthroat distribuienrause insufficient funding was available to
encompass the full range of cutthroat distribution above thetest@nadromyThe surveys are
intended to establish bakee distribution and abundance metripsovide a foundation for long term
trend analysis, identify anchor habitats and gfidiere restoration and management actions.

The juvenile censis a20% subsample of pool rearing habitadsly (no riffles or rapids were
sampledusing a Rapid Assay technigdesigned to covdarge distances and succeed in describing
the distribution patterns and the relative abundance of multiple specidsioh&ls. Beaver dam
abundancgroad crossing informatiQriGPS coordinatesnd temperature dateerealso collectedThe
juvenilesalmonid abundance dateesented tabulariy this document has been expanded from the
20% sample to represent an estimatalmfndance for all pool habitats within a stream segment.
Although estimatesf abundancéave been produced for all existing pool habitats this still does not
represent a complete population estimateefarthspeciesbecause steelhead and cutthroat batizeit
fast water habitats for summer rearing. Coho expansions from the pool inventory can be used as a
surrogate for a population estimate because coho summer rear almost exclusively in pool habitats.
Becausguveniledistribution within side channel hadtsis not evenly distributednostside channels
were sampled at a 100% rate (every pool). Sampling rates for side channels are indicated within the
comment field of the Access database that accompanies this report

The abundance estimates $teelheadnd cutthroain this documenshouldonly be utilized
for inter annual trend analysis and do not represent an estimate of total abundance.

The juvenile abundances documented in the Tudbatsn during the summer of 200@re the
resultof an adult escagnent of 1841wild coho(6,571 adults / 6,370 jackapd 7,616vinter
steelhead (Willamette Falls Fish Count) into the ®vilette River for the 201#o0od yearThe juvenile
abundances documented in 2014 were the result of an adult escapement of 2@,G8801(18,627
adults / 4,111 jacks) and 4,944 winter steelhead (Willamette Falls Fish Count).

Several significant observations were made during the field work and subsequent data analysis
phase of this assessment that are worth highlighting to seatiefsr your review of thi® year
comparative analysis

1) Thecurrentrange of anadromous fish distribution repeatedlysigtistantiallyshort of the

range ofstream miles exhibiting high quality anadromous potertEsgentially there are



many miles of nderutilized high quality habitat accessible to anadromous populations that
are currently not being seeded by adult escapement.

2) Whensteelheadvere present they wepgedominantlyobserved in low densitieSteelhead
were not observed in the subbasinddafee Cr, Chicken Cr, or Rock Cr

3) Deep dannel entrenchment and riparian bufi@mgviding limited stream shadivgere
consistentlydocumentedn lower mainstermand tributary habitats.

4) Coho are by far the most abundant salmonid species and have sddoesghitalizing on
habitat niches not well uized by other salmonid species.

5) Low abundances of stjearling chinook were observedtime GalesCr mainstem and ller
Crin 2014.

The average rearing density for a stream segment is utifizéés cocumentas a metric for
comparing productivity between streams and stream reathesverage has been calculated by
dividing the sum of the pool averages by the total number of sampled pools. This is not a weighted
average that would divide the total mesurface area of the sampled pools by the total number of fish
observed.
The average rearing density for a surveyed reach (fish/sqgm. of pool surface alezgns

excellent m&ic that can be monitored from year to y&aestablish trend$However it tends to
portray only a general description of the current status within a reach. Understanding how each reach
functioning is more accurately interpreted in a review of how the rearing density changes within the
reach. The pivot table graphics prded in electronic format with this summary are essential for the
proper interpretation of this review. This more refined analysis of distribution stkws us to get
a sense of what the true rearing potential is for the highest quality individuddgimtats. We can then
identify the key anchor habitats existing within a stream segment. Identifying these key zones of high
production potential aids in understanding the unique biological and morphological characteristics that
create and maintain exdegmal ecosystem function. Anchor habitats may be capable of rearing
salmonid juveniles at disproportionately higher densities tioaranchomreaches. In many cases, these
unique habitats require special conservation measures to be applied to theimesnhagel restoration
in order to maintain and enhance their current level of productivity.

ltds i mportant to clarify that two differen
describing specific fish distvutions inthe GalesCr mainstem This was necessary because the
inventories began at points above tlagtualriver mouth. Fish distribution graphics that accompany
this document have been described in lineal feet above the survey start points. For management actio
we haverequently transposed this measurement into USGS River Mile locations. The USGS mapped
mileage will be noted as USGS RM XX. The use of USGS RM estimates was not required to
georefference any of the tributary inventories because all the tributary suegaysdt RM 0.0.



Mainstem surveys required start points above their mouths because in some cases the visibility
in these lower mainstems was not appropriate for the snorkel methodology.

Methods

Snorkelsurvey crews condted RBA surveys between July a8d September 18 of 2048d
August 15 and September 26 of 20lLldnd owner contacts were made for all of $heall private,
industrial and public ownerships that existed on both sides of every stream reach surveyed. These
contacts were conductdy Bio Surveys LLC. The effort involved personal contacts to describe the
survey and request permission for access. The land owner information was recorded (name, contact #
tax lot # and location) and is availalitem the TRWCas a byproduct of this effort.

Stream surveys were initiated by selecting the first pool encountered at the beginning of a
mainstem or tributary. By not randomly selecting the first sample pool the method was able to identify
minor upstream temperatulependenmmigrations that may not ke extended more than a few
hundred feetTemperature differentials were measured between the tributary mouth and the mainstem
directly above the tributary confluence to assess the potential for a thermal relationship that initiated
migration.The identifcation of this type ofummemigraion patternfor juvenile salmonids is critical
for understanding potential limiting factors within the basin (temperature, passage, etc.).

The survey continued sampling at a 20% frequency (every fifth pool) untdsittigo units
without cohoor steelhead were observed (the survey does not describe the upper limits of native
cutthroat distribution). In addition, pools that were perceived by the surveyor as having good rearing
potential (beaver ponds, complex poold #ébutary junctions) were selected as supplemental sample
units to insure that the best habitat was not excluded with the random 20 percen{campigisons
werethenmade in the analysis phase of relative densities by species to determine if amomatie
have existed in the distribution of habitats that would not be captured in the 20% random. Sémgple)
method suggests that the data existing in the database could teedgstimat@verage rearing
density if these nenandom units were not reaved prior to a data query (the selected units are flagged
as norrandom in the database).

In subbasins with low rearing densities, there were situations where coho and steelhead were
not detected for more than two sampled units. These situations vieretefo t he surveyor
whether to continue or terminate the survey. There is a possibility that very minor, isolated populations
of juvenile steelhead could be overlooked in head water reaches of $haatle? tributaries.

Pools had to meetéminimum criteria of being at least as long as the average stream width.
They also had to exhibit a scour element (this factor eliminates most glide habitats) and a hydraulic
control at the downstream end. There were no minimum criteria establishegtfor @nly main
channel and select side channel pools in the mainstem were sampled. Back waters anexédtioges
on the floodplain and exhibiting limited potential for a hyporehic linkagee not incorporated into the
surveyed pool habitats. The pringaeason for not including these off channel ggpksis that they
compromise the consistency of measuring, summarizing and reporting lineal stream distances.

Distances reported in the Access database are from the beginning of one sampled unit to the
beginning of the next sampled unit. The length of the sampled pool is an independent quantity, which
was also measured and not estimated. Total distances represented in the database are consistently
greater than distances generated utilizing a GIS megsimahon a GIS stream layer (regardless of
projection). This is related to the level of sinuosity within the floodplain that is not projected in GIS
base map layers. If you are attempting to overlay this database on existing stream layer information
therewould be a need to justify lineal distances with known tributary junctions (these can be found in



the comments column of the Access database). Comparisons of lineal distance have not been made
between the RBA field data and a LIDAR base layer. We wouéaxhe differences to be less
significant between these two platforms.

Pool widths were generally estimated. Because pool widths vary significantly within a single
unit, a visual estimate of the average width was considered adequate. Pool widtlypiaaie t
measured at intervals throughout the survey t

The snorkeler entered the pool from the downstream end and proceeded to the transition from
pool to riffle at the head of the pool. In poolgwiarge numbers of juveniles of different species,
multiple passes were completed to enumerate by species. (coho first pass, 0+ trout second\iass, etc.
specific order of species observation was relevant to this multiple pass. dffistallowed the
surveyor to concentrate on a single species and is important to the collection of an accurate value. In
addition, older age class steelhead and cutthroat were often easier to enumerate on the second pass
because they were concentrating on locating foodsitens t i r red up during the
appeared to exhibit less of their initial avoidance behavior.

In large order stream corridors (j.lawer EF Dairyand Gale<r mainstem two snorkelers
surveyed parallel to each other, splitting theatt#hce to the center from each bank.

A cover/complexity rating was attributed to each pool sampled. This rating was an attempt to
gualify the habitat sampled within the reach. TheébIating is based on the abundance of multiple
cover components withia sampled unit (wood, large substrate, undercut bank, overhanging
vegetation). Excessive depth (>3 ft) was not considered a significant cover component.

The following criteria were utilized:

O cover present

1-25 % of the pool surface area isaxsated with cover
26-50 % of the pool surface area is associated with cover
51-75 % of the pool surface area is associated with cover
>75 % of the pool surface area is associated with cover

O wWNPEF

A point to consider here is that the frequenthigher complexity pools increases with a
decrease in stream order. This inverse relationship is primarily a function of average channel width an
the resultant ability of narrow channels to retain higher densities of migratory wood. Channel
morphologybegins to play a much more significant role in this relationship during winter flow regimes
where increases in floodplain interaction and the abundance of low velocity habitat may become as
significant as wood complexity.

A numerical rating was giventoedn s ampl ed unit for the surv
following criteria were utilized:

Visibility

1 excellent
2 moderate
3 poor

This variable delivers a measure of confidence to the collected data. Survey segments with a
visibility ranking of 1 can assume normal probiiess of detection (the observed abundance is within
20 percent of the actual abundance of coho). Segments with a visibility of 2 suggest that less



confidence can be applied to the observed number (uncalibrated) and segments with a visibility rating
of 3 suggest that the observation can probably be used to determine presence or absence only.

Beaver dam presence was also recorded during this inventory. Beaver dams were simply
counted along the survey and given a sum total at the end of each streamta@nfylirspanning
dams were counted. This variable may then be sorted in the database for presence, absgsice and
annualtrends within each basin.

There was also commentary recorded within each of the surveyed reaches that included
information on temerature, tributary junctions, culvert function, the abundance of other species and
adjacent |l and use. This commentary is include
field and not in the Excel Pivot Table Summafydistribution graphics

Distribution profiles

The distribution of juveniles and their observed rearing densities for each surveyed reach
provide a basis for understanding how each reach is functioning in relation to the remainder of the
basin or sukbasin. These profiles cédnelp identify adult spawning locations, identify potential barriers
to upstream adult and juvenile migration, identify the end point of anadromous distribution and they
may also indicate how juvenile salmonid populations are responding to environmeiatalegasuch as
increased temperature. You will find a review of these distribution profiles within this document for
each of the streams surveyed.

Average Pool Densities and Seeding Levels

The average densities generated in this report represenetfaga value for a tributary or
unigue stream reach. They represent a snapshot in time of the current condition that can be comparec
known levels of abundance that exist in fully seeded and fully functional habitats. These densities also
provide a metha for quantifying and comparing changes in rearing densities by reach-basinb
over time. Average densities utilized as a metric in this analysis are calculated for pool surface areas
only. Lower levels of juvenile coho abundance and higher levels/ehjle steelhead abundance exist
in fast water (riffle/rapid) habitats. Replicate surveys conducted in these same reaches in subsequent
years will function as an indicator of response to future restoration and enhancement strategies,
potential changes iland use and changes in adult abundance.

To understand how any particular stream reach is functioning in relation to its potential, it is
desirable to compare the observed densities of salmonid species to some known standard. The term f
seeding is ulized to represent a density of juvenile salmonids that are rearing near the habitats
capacity. The carrying capacity of habitats varies seasonally in relation to food abundance, adjacent
pool / riffle ratios, flow, temperature and the species toleraniceeispecific competition. The
interaction of this multitude of values is highly complex and unquantifiable at the level of this RBA
inventory. Therefore, we can only comment on seeding levels as they relate to standards observed fro
a combination of manother stream systems in many geographically unique locations. This renders all
discussions of carrying capacity in this document subjective. Any discussion of carrying capacity in the
following text is an attempt to highlight the lows and highs withiarege of observed values and to
use a modicum of professional judgment to help steer comparative analyses in a direction that
facilitatesthedecision making and prioritizatiamrecessaryo guide restoration.

Within the Tualatirbasincutthroat densitiesetween the range of 0.8 and 1.0 fish / sgqm meter
were documented as the top end ofdhservedange(this is a robust and healthy level when



compared to other west side Willamette watersh&teglhead densitiegereconsistentlyjow with
peals atthe0.29fish / sgm leveln 2013 and 0.52 fish/sgm level in 20@#ell below the 0.7 fish/ sgm
level observed in well seeded sthd systéamnking interspecific competitiorsee Molalla River RBA
Final Report 201R Becausehe habitats ability to rear oldage class salmonids is heavily influenced
by fish size, available pool surfaceearand food availabilityye assuméhat in zones of cohabitation
by steelhead and cutthroat that the combined densities of these similar sized species would not excee
the 08 -1.0 fish /sgm observed otherhigh quality habitatsObservations imany thousands of miles
of both WillametteValley andCoastal streamsuggesthat densities above 0.7 fish / sgm for older age
class steelhead or cutthroat without competition ftieenother are rare.

For the 0+ age cts, there was a dramatic decrease in abundance from 2013 to 2014. Gales Cr
subbasin estimates exhibited a 67.28% drop in abundance andtf thairysubbasin a similar
59.32% dropWithin the2013 Gales anBF Dary subbasin inventdes thatcontaired young of the
year fry (combinedtselhead / cutthropt10 pools exhibited densitidsetween 2 3 fish / sgqm. Only 2
pools exlibited densities betweeni33.23fish / sqm.Within the 2014 comparative inventory orfly
pools exhibited densitiebove? fish / sqmand there were no podénsities above 3 fish / sqifthe
highestdensities observed in thousands of milegvifamette basin and coastal streamentories for
the O+ age clagsearly alwaysover around 3 $h / sgm. Thaeimilaritiesobservedn the Tualatin
basin to many othevatershedsuggestthat a value near 3 fish / sqm is probadblgoodindicabr that
the reach is somewhere near its capdoityhe 0+ age clasmndthatspawning locatios existed
nearby

For coho, an extensive body of data exists that sigdgeat extremely high qualibabitats can
maintain average summer rearing densities in the range of 3.5 fish / sqm. The Nickelson / Lawson
Coho Production Model that averaged summer rea@mgities across the full geographical range of
the coastal coho ESU utilizes 1.7 fish/ sqm meter of pool surface area as a value that represents habif
seeded to their summer carrying capadity2013 he average poolessities observed in the Tualatin
system by unique stream segment ranged bet@@8t and 7.Gish / sgmwith the lowest value
documented in the nrestemof GalesCr and the highestalue observed in Side Channel B&¥ Dairy
Cr. In 2014 the average pool densities ranged bet@d¥il ad 6.2 fish/sgm with the lowest value
againdocumented ithe mainstenof Gales Cr and the highest value observed in Denny Cr (tElto
Dairy).

Spawning Location

The approximate location of coho or steelhead spawning eventdtea be observed by noting
the presence of a distinct spike in rearing density of the 0+ age class that trails off rapidly just upstrear
The physical location of a spawning destination has a range of variance plus or minus 4 pools due to
the 20 percerdample methodologecause the quality or quantity of spawning gravel can be a
seasonal habitat limitation for salmonids (especially coho and steelhead), it is informative to describe
not only the range of distribution of the 0+ age class but the pe&ls od abundance which are
indicating the presence of functional spawning beds. This information assists in guiding restoration
prescriptions designed to accumulate spawning gravel to the zone where success is most likely to be
achieved.



Adult and Juvenile Barriers

Adult migration barriers for anadromous salmonid species are verified by determining that no
juvenile production is occurring above a given obstruction (culvert, falls, debris jam, beaver dam, etc.).
There are many barriers, bathatural and manmade, that impact the migration of salmonids. Some are
definitive barriers that are obvious obstructions (such as bedrock falls). Many barriers however, only
impede adult salmonid migrations during low flow regimes. Summer juvenile inventdlow us to
definitively quantify whether passage was obtained at any point during the season of adult migration.

Juvenile salmonids typically migrate upstream for a variety of reasons (temperature, winter
hydraulic refuge, food resources). Hydraukfuge and food resources are typically fall, winter and
spring migrations that would not be detectable during summer population inventories. Temperature
however, is probably the most significant driver of upstream juvenile salmonid migrations during
summerflow regimes. Juvenile barriers are subjective to the eye of the observer. The trend in juvenile
density can be a method of detecting either partial or full barriers to upstream migration. Each of the
surveyed reaches contains a comments section in tesadatabase to note the presence of culverts,
jams and other physical factors that may influence the ability of salmonid populations to make full use
of aquatic corridorand there linkages to thermal refugia during summer flow regimes

Temperature DependentMigrations

Potential temperatudependenimigrations can be observed in the database by looking for
densities that decrease significantly as the lineal distance increases from the mouth of the stream or
tributary. Thispatternis more likely to le observed in low abundance years where tributary habitats
that are seeded to capacity are the exception. During years of high abundance there is a more signific
potential for densitgependentipstream migrations that would be indistinguishable fraen th
distribution pattern mentioned above. The recognition of this migration pattern allows us, during years
of low escapement, to identify important sources of high water quality within the basin that may be
traditionally overlooked because of some otherphological condition that suggests to us that there is
no significant potential for rearing salmonids (i.e. lack of spawning gravel). These stream reaches
typically exhibit declining densities with increased distance from the mouth and no indication of a
spawning peak (a point near the upper distribution of the population with significantly higher rearing
densities of the 0+ age class). These tributaries may be functioning as important summer refugia for
salmonid juveniles threatened by increasing tempersiin the mainstems. Several significant
temperature dependent juvenile migrations were obsentbe ifiualatin basin i2013 and 2014
These migrations will be discussed within the document in each stream where the behavior is
occurring.

Precautions

The specific location of spawning sites does not infer that the highest quality spawning gravels
were targeted by adult salmonids or that there is any relationship between the locatieshdodirzd the
guality of the summer rearing habitat that exislgeent to these locations.



The average densities that can be generated as an end product for each stream reach are the
result of a 20 percent sample. Consequently, they probably vary significantly around the true average
density. There are many sourcépotential variation, start point, number of units sampled within the
reach, surveyor variability, etc. The range of variability for at least one of these variables (start point),
was documented in the final review of the 1998 RapidA&isessment condwexd by BieSurveys for
the Midcoast Watershed Council. To facilitate the proper utilization of the data included in this
inventory, the 1998 results are included below. The true average density of a stream reach was retriev
by querying the database from @DFW survey on East Fk. Lobster Cr in the Alsea Basin, where
every pool was sampled (indicated as 100% sample frequency in table 1). Comparisons could then be
made between the true average density and a randomly selected 20 percent sub sample gewry 5th
Only mainstem pools were utilized within the range of coho distribution to match the protocol for the
Rapid BicAssessment.

(Table 1)

SAMPLE FREQUENCY _AVG. COHO DENSITY AVG. SH DENSITY _AVG. CUT DENSITY _AVG. 0+ DENSITY
100 % 1.07 .03 .04 .13

50 % 1.10 .04 .03 .14
20 % Start Pool 1 0.87 .04 .03 .13

20 % Start Pool 3 1.01 .03 .03 13

20 % Start Pool 5 1.13 .05 .04 12

Gen eral Observations

Tualatin Basin

During the summer of 201&hd 2014uvenilecohowere the most abundant anadromous fish
species rearing pool habitats throughout the inventoried reaches of the Tuakinwhen all
mainstem and tributardyabitats are conibed.For the combined inventories of Gales Cr &kdDairy
Cr subbasins e total estimated poabundance of juvenile colveas 63,930or 2013and61,362for
2014 Their distribution wasvide spread across mogst the major subbasinsventoried Utilizing the
season to season survival rates developed for coho by the Nickelson / Lawson Coho baottel, a
calculatedestimateof 581 (+/- 90) adult cohautilized the inventoriad reaches of Gales amlF Dairy
subbasingo spawnn 2012and558(+/- 90) adult coho in 201.3or 2012this wasan estimated
8.84%of the totaladultescapementfaoho(6,571not includng jacks)overWillamette falls. The
estimates assume that the 6,370 jacks observed at Willamette falls werd-orakés 3this was an
estimated % of the total adult escapement of coho (18,627 with 4,111 jdokajldition the sub
basins of Chicken and McFerere documented rearing a combined expanded estimated total of 2019
juvenile coho in 2014For these sulbasins, lhe backcalculated estimate of 18 adult coho comprises
0.1% of the total adult escapement over Willamette falls. No coho were documented in Rdo&seEr.
estimates are presented as a minimum metric of adult abundance, they are not meadefmibee
accouning of escapemenkor both years this is an unknown percentage of the total escapement to the
Tualatin basirbecause not all stream reaches were inventoried in the Tualatin Basarrelative
metric of productivity for cohahe highest densities of sumer parr in the most functional %2 mile




segment oEF DairyCr was rearing 8,109 figmile in 2013 and &53 fish/mile in 2014and for Gales
Cr 1,494 fishvhile in 2013 andb,758 fish/mile in 2014

Steelheadbundancevas lowin both yearsvith an expanéd estimatef only 2,615 in 2013
and 2717 in 2014 This enumerates only the age class and oldardividualsobserved irpool
habitats fojustthesub sample ahventoried subbasinsIn 2013 74.68% of all steelheaadbserved
were rearing in the maitesm habitat of EF Dairy Cr and83.4% in2014 As a relative metric of
productivity for steelhead, the highest densities of the 1+ and older age class in the most functional ¥2
mile segment oEF DairyCr was rearing 630 fighnile in 2013and 742 fish/milen 2014 ForGales Cr
the highest densities in the best %2 mile stream segment cont&®déghmile in 2013 andL34
fish/mile in 2014(pool only)

Cutthroat were abundant in most of theentoriedsubbasinsvith an expanded estimate
documentedor theGales an&EF Dairysubbasins of 7,83in 2013and 7,562 in 2014t is important
to rateratethat unlike coho parr, steelhead and cutthroat are capable of rearing in fast water habitat
types(rapids, riffles and cascageBecause these fast water hatiypes were not sampled during this
inventory, the observed numberfssteelhead and cutthrodd not represent any type of population
estimate. These numbers can be used however as a very effective tool for inter annual variation and
trend analysis. Ingneral, cutthroat numbeasd densitieduring both inventoried yeamcreased
above the distribution of steelhead cohgresumablydue to the lack anter specificcompetition
for food and rearing surface area. The highest densities of Cutivestbservedearingin
headwatereachesvithout steelheadr cohoin densitieghat rangedyetweer0.87 2.6fish / sqm

Water quality issues within the Tualatin basin may also be limiting anadromous salmonid
abundance and/or adversely affecting residshtdnd aquatic food web relationships. The DEQ
conducts assessments of water quality in Oregon to meet the federal Clean Water Act Sections 305(b
and303(d) requirements and report on conditions in Oregon's surface waters. Water bodies where
standards & not met are identified as water quality limited in their Integrated Annual Report and are
assigned a status of either Category 4 or Category 5. Several listings were made for various reaches ¢
the inventoried subasins. These stlmsin listings will bdurther discussed in the Site Specific
ObservationsThe listingofi Bi ol ogi c al Criteriao i s not a mea
numerical values or narrative expressions that describe the biological integrity of aquatic communities
inhabiting waters of a given designated aquatic life use (Oregon DEQ, Tualatin River Subbasin TMDL:
Appendix H (Biological Criteria). Thearrativecriteriais: waters of the state must be sufficient to
support aquatic species without detrimental changes in siderg: biological communities (Oregon
DEQ 2012 Integrated Report).

| t 6 s i mmotethatpaanvisibilityavas aconsistentssue in the lower mainstem of afl
theprimarysubbasis. Heavy tannins lim&dvisibility in deep mainstem pools wherewlmoving
waterfacilitates the development otlaermocline The presence of this deep thermocline suggests that
estimates of abundance fatthroat and coho in these reachilesly underestimates the actual number
presentThe raw data stored in the Acesedatabase that accompanies this final report document will
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indicatethe zones where compromised visibility may influence observed abundance (visibility ranking

of 2 or 3).

(Table2) ExpandedNumberEstimates for 2013

Stream Coho % 0+ % Sthd % Cut % Chin %

EF Dairy 35,175 | 55 8,180 |26.5| 1950 |74.6| 2,635 | 33.6
Side Channels 593 39 6
Big Canyon 163 65 30
Campbell 388 1,280 4.2 280 3.6
Denny 419 1,205 3.9 5 285 3.6
Murtaugh 150 125 10 180 2.3
Panther 130 20
Plentywater 6 135 40
Rock 219 1,095 3.6 265 3.4
Roundy 6 195 35
Trib A 6 40
Gales 2,275 3.6 8,205 | 26.6 430 16.4| 1585 |20.2
Bateman 175 250 115 1.5
Beaver 12,700 | 19.9 425 1.4 360 4.6
Clear 5,705 8.9 3,025 9.8 140 5.4 605 7.7
Coffee 325 1.1 45
Finger 156 45 30
ller 2,662 4.2 3,770 |12.2 25 735 9.4
Low Divide 110
NF Gales 1,013 1.6 935 3 50 1.9 220 2.8
Prickett 70 55
Roderick 40 5
SF Gales 656 1 1,040 3.4 210 2.7
Trib A 25 5
White 1,463 2.3 75 90 1.1

Inventory Total 63,930 30,829 2,615 7,831

* Highlighted estimates represent the top 3 producers by species.

- Percent contributions are indicatid only those sulbasins that contributed greater than 1% of the total.

- 20% visual bias included for coho expansions
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(Table 3 ExpandedNumberEstimates for 2014

Stream Coho % 0+ % Sthd % Cut % Chin

EF Dairy 26,188 | 42.7 3,595 32.4 2,265 | 83.4 2,680 | 355
Side Channels 1,583 2.6 36 11 77 1
Campbell 415 3.7 225 3
Denny 813 1.3 340 3.1 200 2.7
Murtaugh 88 55 30
Panther 65 60
Plentywater 88 70 35
Rock 19 440 4 120 1.6
Roundy 65 10
Gales 4,319 7 3,000 |27.1 270 9.9 1,005 13.3 5
Side Channels 1,141 1.9 1 1 10
Bateman 38 65 20 30
Beaver 10,343 | 16.9 100 620 8.2
Clear 7,628 12.4 710 6.4 135 5 665 8.8
Coffee 195 1.8 60
Finger 30 30
ller 7,188 11.7 675 6.1 5 885 11.7 5
Low Divide 40 15
NF Gales 138 510 4.6 295 3.9
Prickett 31 20 15
SF Gales 438 630 5.7 10 325 4.3
White 1,319 2.1 25 155 2

Inventory Total 61,362 11,082 2717 7,547 10

* Highlighted estimates represent the top 3 producers by species.
- Percent contributions are indicated for only thoselsagins that contributed greater than 1% of the.total

- 20% visual bias included for coho expansions

(Table 4) ExpandeNumberEstimates for 2014




Stream Coho % 0+ % Cut % Sthd % Chin %
Chicken 13 25 9
Cedar 20 7.3 10 2
West Fork Chicken
McFee 1181 58.5 10 3.6 150 29.4
Gulf Canyon 25 9 25 4.9
Trib A 55 20 15 2.9
Heaton 819 40.6 60 21.8 180 35.3
Baker
Fir Clearing 5 1.8
Trib A 6 55 20 25 4.9
Rock 20 7.3 105 20.6
Inventory total 2019 275 510

* Highlighted estimatesepresent the top 3 producers by species.
- Percent contributions are indicated for only thoselsadins that contributed greater than 1% of the total.

- 20% visual bias included for coho expansions
SITE SPECIFIC OBSERVATIONS

Site specific obgeations within the document have beearabined intahe primarysubbasins
represented in tabB&4. Following each major subasin headingributariesto that sukbasinare
reviewed in alphabetical order. After each reviswa summary table that lisisat streamsontribution
to the subbasin by species.

These production estimates are based on an expansion of the 20% snorkel sample in pools only
and therefore do not constitute an entire production estimate for the basin. These estimates greatly
underestimate the standing crop of 0+, steelhead, and cutthroat because a significant component of
their summer population is rearing in riffle/rapid and glide habitats that were not inventoried. In
addition, there is also production for cutthroat thdéeds upstream beyond the graint of most
surveys. The information below can be utilized to establish a baseline for trend monitoring for
subsequent survey years on the basin scale and by tributary. It also provides a comparison of the
relative productin potential between tributaries that can be utilized as a foundation for prioritizing
restoration actions (some streams play a more significant productiantbkome streams may be
ranked differentially for their ability to provide thermal refugia

(Table5) Expanded SubbasiNumberEstimates for 2013

Subbasin Coho % 0+ % Sthd % Cut % Chin %
EFDairy 37,125 12,489 1,965 3,776
Gales 26,805 18,340 650 4,055
Inventory Total 63,930 30,829 2,615 7,831
- 20% visual bia includel for coho expansions
(Table § Expanded SubasinNumberEstimates for 2014
Subbasin Coho % 0+ % Sthd % Cut % Chin %
EFDairy 28,779 5,081 2,276 3,437
Gales 32,583 6001 441 4,110 10
Inventory Total 61,362 11,082 2717 7,547 10

- 20% visual bias included for coho expansions
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(Table 7) Expanded StlmmsinNumberEstimates for 2014

Subbasin Coho % 0+ % Sthd % Cut % Chin %
Chicken 13 45 10
McFee 2006 210 395
Rock 20 105
Inventory Total 2019 275 510

- 20% visual bias included for coho expansions
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Gales Creek Subbasin

In 2013 he Gales Creek subbasin contained 49.4 miles of inventoried stream habéatithised
anadromous potential. This totatluded13 significant tributariesThe 2014inventory contained 45.9
mile of stream habitat that included 1btriariesRoderick Cr was not sampled in 2014 due to
complete lack of water in the lower % mile of stream habitdb A was not sampled due fis limited
potential. The tributaries othis palmated drainageere observed rearing 91.5%aif coho observed
in 2013 and 82.7% in 20Mhile contributng around 5% of the totaktream miles within the
subbasinThe opposite was true f@teelheadvherein 2013only 33.8%and in 201438.8%o0f the
subbasin totals were obiged rearing in the tributarieEach of theributaries will be reviewed
separatelyelow.

Salmoniddistribution profiles and abundances varied significantly between the 2013 and 2014
inventoried yeargno assessment of nation in adjacent west side sub basins of the Tualatin River are
available for comparisonpteelhead abundance exhibited 28?basin wide declingvhile
distribution profiles remainesimilar, with the only exception being tbeserved absence of steehd
in NF Gales in 20140+ trout abundance exhibited a dramatic36e basin wide decline between
inventoried yearsThe explanation for this is unclear, bulikely the result of a hydrologic event
adversely affecting trout spawning and/or egg to tnyisal. Given the low abundance of steelhead in
the basin, a large majority of the documented 0+ trout parr are likely the progeny of resident cutthroat
trout. Thoughbasin widecutthroa trout abundance was similar betweka two inventoriegears
distribution profilesvaried In 201414.6% more bthe total estimatedutthroatpopulationwas
observedearing within theributary habiats.This was a consistent trend observed in every tributary.
Coho distributiorand abundance exhibited awteresting gar to year differentiatioas well Though
total basin wide cohorpduction increased by 21.6% from 2012614 mainstem and tributary
habitats above Balm Grove daxhibited a28% declinen coho productionin 2014Coho distributon
above the dartermnated lower iramajority of inventoried reaches includitige GalesCr mainstem
Beaver Cr, and NF Galednlike Clear and lleCr these tributaries have definitive barriers to
passage. Year to year differencep@ak flowevents likelyhad aconsideable impact omdult coho
distribution in all Willamette tributariesn years of late or limited fall rain evenssream levels remain
low in the upper reaches of the watershed restricting atmesdult cohao potential spawning
groundsfor the durgion of the peak spawning peri¢discussed further in Gales mainstem section).

Gales Cr enters the TualatRiver from the North West dd SGSRM 56.8 just southfd~orest
Grove.The drainage covers 77.9 sqgm and is tidéa2gest subbasin withimé Tualatin. The pool
production estimates contained in tables 8 and 9 are meant to reveal a relative estimate of production
potential and not to make a qualitative comparison of habitat. Differences in habitat quality are
discussed within the site specifeview of each subbasin where average rearing density provides an
opportunity for qualitative comparison.

Table8) Expanded Gales Cr SubbadlnomberEstimate2013

Stream Coho % 0+ % Sthd % Cut % Chin %
Gales 2,275 8.5 8,205 | 44.7 430 66.1 1,585 39
Bateman 175 250 1.4 115 2.8
Beaver 12,700 | 47.4 425 2.3 360 8.9
Clear 5,705 | 21.3 3,025 | 16.5 140 215 605 14.9
Coffee 325 1.8 45 1.1
Finger 156 45 30
ller 2,662 9.9 3,770 | 20.6 25 3.8 735 18.1
Low Divide 110




NF Gales 1,013 3.8 935 5.1 50 7.7 220 5.4

Prickett 70 55 1.4

Roderick 40 5

SF Gales 656 2.4 1,040 5.7 210 5.2

Trib A 25 5

White 1,463 5.5 75 90 2.2
Inventory total 26,805 18,340 650 4,055

- Percent contributias are indicated for only those shbsins that contributiegreater than 1% of the total.

- 20% visuabias included for coho expansion
(Table9) Expanded Gales Cr SubbadlnomberEstimates 2014

Stream Coho % 0+ % Sthd % Cut % Chin %
Gales 4319 | 133 3,000 50 270 61.2 1,005 | 245 5 50
Side Channels 1,141 35 1 1 10
Bateman 38 65 1.1 20 45 30
Beaver 10,343 | 317 100 1.7 620 15.1
Clear 7,628 | 23.4 710 11.8 135 30.6 665 16.2
Coffee 195 3.2 60 1.5
Finger 30 30
ller 7,18 22.1 675 11.2 5 1.1 885 21.5 5 50
Low Divide 40 15
NF Gales 138 510 8.5 295 7.2
Prickett 31 20 15
SF Gales 438 1.3 630 10.5 10 2.3 325 7.9
White 1,319 4 25 155 3.8

Inventory total 32,583 6001 441 4,110 10

- Percaat contributions are indicated for only those da#sins that contributed greater than 1% of the total.
- 20% visual bias included for coho expansion

Gales Cr Mainstem
In 2013the Gdes Cr mainstem inventory included 22:@lesof stream habitat The survey began
atUSGS RM 3.6 or the crossing of SW Ritchey. Rd2014 the inventory began @8GSRM 7 or the
crossing of Stringtown Rd:he lower portion extending to the confluence with the Tualatin was not
surveyed due to lack slmmerrearing potential and poor visibilityn both2013 and 2014e
mainstensurveyterminated at aBft bedrock fallat USGSRM 26.5 functioningas apermanent
anadromoudbarrier.

The Gales Cr mainstem weised with several water quality limitationacludingfive Category 5
303(d) listings for: dissolvedxygen (10/15/15, RM 623); chromium (year round, RM 4%/.7);
lead (year round, RM-@7.7); and ira (year rourd, RM 0-27.7). In addition, twoCategoy 4A listings
were made for: phosphorus (62130, RM G11) and temperature (summer, RM.D. These pollutants
are known to affect resident fish, aquatic life, anadromous fish passage, and fish s&Qinyater
Quality Oregondés )2012 I ntegrated Report

The Galer mainstemintersectsan unusually broad rangef geological formations along its
reach of anadromous distributiorhe deep alluvial depositand fluvial terracesf the lowemainstem
comprisemost of the lineal stream miles, these are the floodplains currently exhibigimggority of
the subbasins agricultural intereStbe uppeforestedreaches pass through a combination (moving
upstream) of: tuffaceous siltstone/sandstameafic intrusion of igneous basaiplumbiaRiver
basalts,Yamhill formation siltstone/sandstoremdTillamook volcanics.
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Coho andsteelheadlistribution exhibiteda strong preferender the siltstone/sandstone of the
Yambhill formationin 2013 The 3 milestream segment that interfaces vitits formation reare86%
of all coho and 58% ofall steelheadlocumented in the mainste@utthroatand 0+ trout densities
both exhibited a increase in abundance within thamhill formationbut peaked in the Tillamook
volcanicsobserved in the headwatehs 2014, coho distribution varied wittensity peaks and
abundanceoncentrated lower in the basin

Steelheadlistributionextendedo USGSRM 24in 2013and USGS RM 25 in 2024ith noadult
barriers observellockingaccess to thadditional milesof habitat available to anadromous naigts.

Coho distribution extended tdSGSRM 22.5in 2013and USGRM 21.9leaving some of the
highest quality fish habitat in the basin unutilized with no barriers to passage ob3éigad.an
unusual distribution pattern when both coho anellsead are known to push high in the basin to
access spawning habitats. It is likely that during higher abundance years of adult escapement over
Willamette Fallsand/or favorableiver levelflow patterns during peak spawning peripthese
headwater hakats would be more completely utilized for spawning and rearing.

The firstthreemiles of the mainstem was characterizedlby gradient(0.2%) warm water(20.6
1 22.7 deg C)entrenched banksleep silty alluvial depositsand large debris jamblo salmonids
were observed in the lower 3 milédke minnow red sided shiners, dacedssuckers were all
abundantn the lowerreache®f mainstem Gales. Notes indicated that the few sorted gravel tailouts
presenin the lower 3 milesvere covered in ghe andleeply embedded with silt and finésumerous
irrigation pumps werebservedas well as &isible decrease in flovandpool depthas the inventory
progressed downstrea®ummertemperature limitatiosiin the lower mainsteirkely related to
irrigation withdrawallimits the distribution andoroductionpotentialof salmonids. Mean daily
temperatures at Stringtown RASGS RM 7 exceeeéd 17.8 deg for almost all of July and August in
2012 and peaked at 23dégon August 17, 201ZT'he distribution of danonids was described by
surveys conducted between July 24 ando?22013and In 2014 the inventory did not extend
downstream of Stringtown Rd.

The next several miles bibit an increase igradientto 0.45%as well as higher flows and
improvedpool/ riffle ratios as the channel rises out of the alluvial deposits and into a
siltstone/sandstone dominated substridtees indicatedlean sorted gravel in tailits and long cobble
riffles in between poolsCoho, steelheadnd cutthroat are first gbrved in sigriicant numbers around
USGS RM 8. In 2014 secondary coho densipgakof 0.32 fish/sgm and a high pool count of 517 was
documented dSGSRM 10.25 (belowthe Cox Rd bridge)This same reach exhibited very low
abundance of coho in 20118.2014,Subyearling chinoolphotol) were first observed &aSGSRM
9.9and again attfSGSRM 11.8in a nonrandom pool thagxhibitedhigh wood complexity, deep
scour, side channel habitat azwld water seepsf hyporheic flows both upstream and downgsines
the observedvood complexity(no specific temperature data was collected because the cool ground
water influence felt by the immersed surveyor was easily mixed by disturbance)
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Photo 1 Chinook and Coho parr

There werel significant tributarieoffering potential cold water fiegiain the temperature
transition zondetweenJSGSRM 6 andUSGSRM 13: Pricket Crenters at USGSRMG65 2. 2e C
cooler(in 2014)than the mainstemwith a seasonal irrigation dam just above the first pool blocking any
upstreantemperature ependent migration of salmonid®pderick Crenters at USGS RM 7t#rough
a broadsolar exposewetlandexhibiting extesive solar exposur@o thermalrefugiacurrently
presentand completely dry at confluence in 20Bhoto 2, evaporation in the broad wetland
development is the likely vector for loss of connectivity at its confluence with the mainstem of Gales
Cr; ClearCr entersat USGS RM 10.66 2 . 8 e ({0 2G14tbah e mainstem abowath the first
pool exhibitingcoho and cutthroat densitiamong the highest observed in the entire Tualatin basin
(distribution suggests the existence of upstream migration from the matosselek thermaefugia)
and ller Crentersat USGS RM 11.4 1 co8ler( 2014) than the mainstenA series of concrete
stepg(see ller Cr discussiomnpedesupstream migration from the mainstem for thermal refafeft
above its confluence with Gal€s.
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Photo 2Roderick Cr 2014

,._}
-

>
J -
“vang,. —

Upstreantemperature dependemigratiors within the mainstem of Gald&Sr areterminatedust
below Parsons Rdt USGSRM 12.7atthe 3ft high Balm Grove danfPhoto 3). A density spike of
steelhead and cutthroabtit wereobserved at thbase of the fallan 2013(figure 3) This is an
indicator ofboth the existence of a temperature limitation in the mainstem at this milepost and
unsuccessful attempts to migrate past the vertical obstruititima good jump podbelow this is not
awinter barrierfor large adult salmonids but it likely truncates access to the upper basin for late
spawning fluvial Cutthrodbecause of their smaller size that limits their vertical rdsgawning period
extends from Decembé&rMay). The barriemayalsocomplicate passage for adult coho arriving
before significant fall rain event€.oho distributiorprofilesin 2014 suggest that in years of inadeguat
fall rains the Balm Grove dalimits adult accest the upper basin and its trilamies Though coho
abundance in mainstema(@s exhibited an 8%% increase in abundance from 202314 there was a
60% decline in coho paabservedearingin mainstemhabitas above the dam. In addition, the
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tributariesenteringabove the dam (BatemaBeaver, NFSF, and White) all exhibited declines in
abundance while tributaries below the dam (Clear, ller, and Pricket) all exhibited increases in
abundanceThe month long period from mifleptember to mictober encompassed the peak coho
escapement @ Willamette falls for 2012 and 2013 accounting for approximately 86% of e tot
escapement over the fallshoth yearsReview of USGS gage height and discharge fiat&F Dairy
Cr (a comparable systgrehowa cleardifferencein flow patterns betweaethe two yearsin the fall of
2012there were several significafibw eventsbetweerOctoberandlate Novembetthatraised
baseline discharge over 100 cfsmore than ten times that of summer discharge (around 10 cfs)
These eventsexhibitedpeaksbetveen600i 1000 cfs. These levels continued throughout theee
month period following peak escapement over the Willamette Tdlis.encompassdtiecritical
migration andspawning perid for Willamette coho. In 201®nly a fewisolated flow events occred
within thissamethree morth periodthat raised thbaselinedischargeo just 35 cfs with peaksbetween
14071 180cfs. This pattern continued until midrebruary of 2014Theinter annual comparison of coho
distribution suggests that the Balm Gralamexists in the zone afocumented@ctiveupstream
juvenilemigratiorsto escapg@emperature limitations in tHewer mainstem of Gales Gnd terminates
that migration. In additiorguring lowfall flow regimesthe Balm Grove daralso appears to limg
passage for adult coho

Photo 3 Balm Grove Dam
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Above the dam the channel morphology transitions to siltstone/sandstone, exposed bedrock an

deep basalt trench pools. At USE# 14.3 Side Channel A providé€dpools of high complexity off
channel habitahatextenad520 ft. Though connectivityith the mainstem was maintainedthin the
side channg(not preferredvith aminimal temperature differdral between th&alesCr mainstem
and the side channdbur beaver dammed poolgere documentedstablishinghermoclines of cold
stratified wate thateffectively providedhermal refugia tguvenile salmonidsMost undisturbed
juvenile salmonids observed in temperature limited stream reaches are observad th#iziolder
water settling below and established thermoclitigh coho densiés averaging 1.3 fish/sgm were
observedn the side channellong with an abundance 0084 coho (visual bias included)ne
steelhead and nirmitthroatwere also documented the 100% pool sampl&his 520 ft of stream
habitat wasy far the most productive (for cohw)thin the Gales subasin Very few salmonids were
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documented in the adjacent mainstem halitae toyear to yeadifferences in landowner acceSsde
Channel A was not sampled in 2018is clear that even the smallest pockets of thermal refugia are
highly utilized by juvenile salmonids and that the preservation and augmentation of these micro
habitats is critical for pinch period survival.

White Cr entersat USGS RM 14.4 as a cold water contribut@re cooler(in 2014)than the
mainstem aboveA 1ft perch created byeoncrete silonthe Highway8 culvertthat crosses White Cr
wasterminating upstreanemperature dependemigratiors into White Crfrom the mainstem of Gales
Cr.

Figure 2
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Bateman Centers at USGS RM 16.28 acold water contributio . 4 e C (i n 2014)
the mainstenabove Cohoappear talsobe utilizing Bateman Cas a source of cold water refugia
from the mainstem of Gales GX.series of 34ft bedrock fallavas encounteregpproximately 1,100 ft
above the confluenagf Bateman Cr in the mainstem of Galegti@t represent the end of upstream
migrations of juvenile salmonids for thermal refugia. The spatial relationship between this natural
juvenilebarrierand any cold water tributaries directly downstreanmiportantin understanding how
to prioritize restoration actions. Because mainstem Gales Cr is temperature limited fordslmoni
during summer flow regimes, providing unimpeded access to any cold efigiar(regardless of its
size) in the tributaries nearest this terminus (Bateman Cr, White Cr) directly addresses a primary
limiting factor for multiple salmonid species. CWS temperature mongat Clapshaw Hill Rd
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(USGS RM 12.%in 2012 documented aax temp of 21.8 C on August 17 atié mean daily
temperatureexceeded DEQ standards 14 days in July and 18 days in August. Summer temperature
limitations probably continue significdptfurther upstream than USGS RM 12hvbwever the actual
transition toa functional summer reach for salmonids is not well bracketed with temperature data.

Beaver Cr enters within ¢hreach accessible to temperature dependent upstream magrants
USGS RM18. However,Beaver Cr enters Gal€y with a similarsummertemperature profilas the
mainstem of Gales Gendering itan urikely destination for upstreatemperature dependent
migrations.Salmonid distribution profiles in lower Beaver Cr support this conclusion (see Beaver Cr
discussion)Beaver Cr and its trildaries were the largest producers of coho in the Gales Cr(oasin
5 times greater than the mainstem al&3 Cr)

Channes scoured tdedrock and deep basalt trench paaistinue toanother ft. bedrock falls
at USGS RM 19.7%ustbelow Cofee C)). The low salmonid abundance observed in all of mainstem
Gales Cr continues to persist to the confluence oféed@fr.Juvenile salmonideearing between
Bateman and Coffee Cr become isolated from thermal refugia because there are no cold water
tributaries entering within the reach and multiple natural barriers deny them an escape route to the
upper basin. The lack of cover in the form of wood or substrate complexity exacerbates the thermal
limitations and likely reduces survival in the reach.

The next few mileencompastghe most productivenainstentfish habitas asGales Citransitiors
out of the scoured bedrock of tBelumbia River Basaltsito the siltstone/sandstone of thireamhill
Formation Significant ncreassin cohq ste¢head, anatutthroatabundancevere observed in this
stretchbetween yearsCoffee Cr and Finger Cr enter just abovejthenile barrier documented above.
Both exhibitedsteep confluences and no evidentepstreantemperature dependent juvenile
migratiors. Landowrers restricted access to a few thousand feGatdés Crabovethe confluence of
Finger Cr. Surveyors returned a channel braidestcross a wide floodplaijust below the confluence
of SF Gales.SF Gales enters at USGS RM 20.7 and weg®iving upstream igrant juvenile coho
from the mainstem of Gales Ghérmal refugia

Just above theonfluence of th&F Gales Cat USGSRM 20.8 the higheshainstencoho
densityfor 2103was observed at 0.7 fish/sqgirhis densitywasstill well below full seethg levels (1.7
fish/sgm, ODFW)In very close proximity USGSRM 21.3 the highest steelhead dendity 2013was
observed af.25 fish/sgmln 2014 this reach exhibited a marked decrease in coho abundance with
lower densities and intermittent pool presenThe primary coho density peak?014 was documented
at0.33 fish/sqgmmear theconfluence of NF GaleSr (USGS RM 21.Y. Coho distribution in 2014 ended
shortly above this density peakUSGS RM 21.9Cutthroat numbers begin to climb in shieach and
noticeable increase in the abundanceldér age class cutthroais observedrhe gradient throughout
this peak production reach averaged 1.5%.

At the confluence of RGalesCrat USGS RM 21.40.8 mile reach treated with LWDegins in
themainstem of Gales CrA broadand interactivegravel floodplain with treatment loggas
developing excellent channel complexibyaiding and bedload aggradation was occurrifige
structures were a good mix of high and low profiles for engaging amdctiteg with both summer and
winter flow regimesTreatment logs were associated with several sahgaels.At USGSRM 22.5
just above théreatment reaghalog jam forming a significardeposition plairstoring large quantities
of migratory bedload. Tik jam was the end @bho distributiorin 2013 The channel above thamis
braided througla historical alder flat (dead and still standing, phétdn 2013 Steelhead distribution
continued above the jam but becasperadic above the treatment readld ended d0SGSRM 24.1n
2014 Steelhead distribution extendgedadditional miléo USGS RM 25 terminatingt the base of a
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two foot sill log. In this uppermost pool the highest steelhead demagydocumented at 0.1 fish/sgm.
No barries tosteelheagbassage wergbservedhear the end of their distribution

Photo 4 High quality habitat above the current end Qf coho distribution
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The inventory extendeskveramilesabove the current end of anadromous distributioough
whatwasthe highesguality summer rearingabitat in the basirA decrease in gradiet@1%was
noted aroundhe confluence of Low Divide Qwithin the Gales Cr campgroundjxtensivechannel
braiding,high woodcomplexity, anda matureriparian canopy were atioted throughout the next 2
mileswith afinal increase in gradient to 2.2%rib A enters atUSGSRM 23.6with high flow, cold
water andvery low numbers o$teelheagbarrin 2013 In 2014 steelhead were not observed in Trib A.

In thelast 1.5stream miles, mainsteffows rapidly diminishwith each tributary contribution.
Poolsbecome isolated from each other and are summer linkechgptyehicly. Cutthroatand 0+ trout
densities climbed throughout this stretch with a peak cutthroat dangi®y3 of 1fish/sgm atUSGS
RM 25.8 and a peak O+trodéensityof 2.9 atUSGSRM 25.4.In 2014 a peak cutthroat density of 2.6
fish/sgmand high count of 7@&as documented &tSGSRM 26 in a deep, hidhh complex, non
random plunge pool. In 2014paak0+ troutdensity of 1.94 fish/sgm was documentetd SGSRM
25.7.Though these valugspresent fully seeded pool capacities lack of riffle habita{photo5) has
concentratethefish populatiors in pool habitats boosting summer density profildesedensity
valueswereamong the top 4 highest densities recorded in the entire Tualatin basin.

Gradients continue to increase to an averag@@bnear the end dhesurveyed streameach
There was also @eaease in pool complexitgnd an increase in&ld50 for the dominant cobble
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substratedn both years the survey terminaian 8ft. bedrock fallsabove a canyon pincdt USGS
RM 26.5

Photo 5 Isolated pools in treatment reach

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 2,275 A3 8,205 | 430 1,585 0
2014 4,319 .08 3,000 | 270 1,005 5

Bateman Cr (tributary of Gales)

Bateman Cr joins mainstem Galésat USGS RM 1@. The Bateman Cr survey extende€
miles. Coho were observed in low densif@s0.5 miles and ended at a 3ft high sill lpgur. This was
most likely not amid-winter barrier for steelheaualt may be functioning as a low flow fall barrier for
coho adultsTwo culverts were observedat definitively terminate upstream temperatlependent
juvenile migrationgrom the mainstem of Gales Grhe first was observed at RM 0.42hoto 6)and
was perched 1.5 ft. The second exhibitddtgerch and waabovethe current gtentof coho

distribution at RMO.6.

Photo 6 (Turbidity ge nerated by surveyor)
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In 2013pool densities for cohaveraged 0.32ohdsgmwith the highest density @.8 cohdsgm
observed below the perched culvert at RM .42. An expanded estimate of 1{sacokas observeth
Bateman Cin 2013 and 381 2014 Low coho numbers abovke juvenilebarrierin photo6 indicate
thata single pair of cohepawredin BatemarCr above this road crossimg 2013 Decreased
abundance in 201dndno cohoparrobserved abovihe barrielindicate that the observed colvere
the result of ampstream temperature dependent ntigrafrom the mainstem of Gales Cr. This
suggests no spawning occurred in Bateman Cr in 2014.

0+ trout numbers were low with an aagedensity 0f0.5 fish/sgmin 2013 and 0.3 fish/sgm in
2014

Steelhead were observed in 2014 below thedirstertbarrier, an indication of an upstream
temperature dependent migration from the mainstem of Gales Cr.

Water tempraturesn Bateman wer@ . 5Sl@verin 2014thanobserved irmaingem Gale<Cr
aboveits confluenceThe presence of a series of natural bedrock sills in the mainstem of Gales Cr just
above the confluence of Bateman ramps up the prioritization of this culvert replacement for unimpedec
access to cold water refugia for gniles rearing in mainstem Gales Cr. Substrates were dominated by
silt and cobbleno well sorted spawning gravel was obserfsh distributiorpatternandicate that
Bateman Cr is servings cold water refugia fguveniles migratingput of mainstem Gak.Thelack of
sorted gravel combined with heawsilt loading suggest that t ndts productive target for adult
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spawning Its greatest significance is its cold water contribution and the spatial relationshe to
morphologicalend ofupstream tempetare dependentivenile migratiors.

Differences inandowner permissioior accesdetween years renders a direct inter annual
comparison of production irrelevant.

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 175 0.32 250 0 115 0
2014 38 0.51 65 20 30 0

Beaver O (Tributary of Gales)

Beaver Cr enters the mainstem of Gales Cr at USGS RReEier Cr is the largest of the léa
Cr tributaries and exhibited an anadromous distribution that extén8letream milesr 2013 and 5.8
milesin 2014 Coho distributiorin 2013terminated a& series of ephemersill log barriers In 2014
coho distribution terminated below a 1.5ft beaver dam with reduced flows in the streanthesbdam
observed in 2014Anadromous potentiddowevercontinuel above theebarriesin both years

Coho densities peaked at RM @i21.9 cohdsgmin 2013 an 0.84 coho/sgnm 2014 In both
years.eventhoughpeakdensites were observedigh inthe basinassociated with spawning location)
the peak produatin was occurring irthe middle halbf the distributiorwith more than twice as many
fish/mile observed between RM 1.8 and RM @igure 3).
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Figure 3

Beaver Cr Coho Numbers

140

120 +

-

00 +

[o2]
o

B Coho Numbers 2014

Coho / Pool
3

OCoho Numbers 2013

40 |

20

I ‘I |
&0

R

|‘|I.I‘I.. L
AN ©

o ® b

Distance above Mouth (miles)

o ®°

o) Q_j‘}

The entire Beaver Cr subbasin contah&as®.6 miles of stream habitat accessible to
anadromous fish. This includes 6 tributaries labelédFAn the Excel Pivot table workboolkyailable
throughTRWC). It should be noted that limited access prevented a full inventory aft@nA.
TributariesA, B, and C made significant contributiotesthe total population estimate and will be
reviewed separately belowhe fish population estimates for Tribs Band F are included in the
mainstem Beaver Cr totalsrib D enters at RM 5.5. Low densities@bho were observed utilizing
thefirst pool of Trib D below a4ft perchectulvert(inaccessible)Trib E enters at RN.9and
contributes approximately 40% of the flow at its confluefrt013Coho were only observad the
pool belowa rusted out culvert perched 1.&8love the stream chanmest above the confluence
(inaccessible)in 2014 coho were not observed in TribTEb F enters at RM 6.4.mexpanded
estimate 060 cohoparrwereutilizing 0.2 miles of stream habitat in Trib F. A gnilebarriercreated
by a rootwad ended their disbution. In 2014 coho were not observed in Trib F.

Beaver Cr vas the largest producer of coimahe Gales CsubbasinThe2013expandedstimate
of 12700 cohparrrepreserg47.4% ofall coho observed rearing the Gales Cr subbasiBack
calculations from the standing crop of summer pégerved in 2018uggesan escapement o5
spawningpair ofadultcohoto Beaver Cr and its tributarieBhe 2014 expanded estimate of 10,343 was
an 18.6% drop in total coho abundance and comprised 3if.#@tal estimated population for the
Gales sutbasin.Back calculations for 2014 suggest total adult escapement of 47 pairs of adult coho.
The low gradientaveraging 0.6%iltstonesandstone dominated channel morphojdggh wood
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complexity(photo 7)and mature riparian canopyovidel favorable conditions for successful coho
productionin the Beaver Cr drainage

Photo 7 High Quality Coho / Cutthroat Habita

t
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0+ trout and cutthroat abundancerelow throughout the imentories irboth yeas. 0+ trout and
cutthroatdistribution trendsn 2014 were consistent with those observed througheuwest of the
Gales Cr basin. 0+ trout exhibited a 77.2% drop in abundance while cutthroat exhibited a 72.2%
increase in abundancehe Beaver Cr mainsi exhibited the most dramatic change in cutthroat
abundance for all of the 2014 inventoried streams of the Tualatin basin with a 97.7% increase
documented.

There were no steelhead parr observed rearing in the Beaver Cr system. The habitats here favc
theniche exploited most effectively by coho and cutthroat. The large cobbles and higher gradients
preferred by steelhead were not present.

Heavy tannins resulted in poor visibility in the lower mainstem, reducing confidence in the
observations providkby the snorkel methodology. This suggests that the expanded estimates
underestimate the actual population of coho parr as well as the back calculated adult escapement
estimates.
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Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 8,750 .38 310 0 225 0
2014 8,137 .35 35 0 435 0

Trib A (Tributary of Beaver)

Tributary A joins the mainstem of Beaver Cr at Rm 0.7. This is just above the beginning of coho
distribution in the mainstem. Trib A provides low summer flows and is low gradient.

Eight beaver dams were encountered as the stream channel meanders across a wide and expo:s
floodplain (legacy beaver flat). Substrates were dominated by silt and Reed Canary grass overwhelms
adjacent floodplain terraces here. Aboveftirectiond beaver swamp, the habitat is described as
transitioning to well sorted gravels, a conifer dominated riparian canopy and a highly sihaonsl|
form displayinghigh wood complexityThese are high quality habitats for coho and cutthroat in
particular beause they provide for each of their seasonal life history needs (spawning and incubation
from gravel retention, large summer surface areas with thermocline development for the provision of
thermal refugia and low velocity winter refuge related to the imgdment caused by beaver dams).

Coho numbers were high 2013throughout thé®.3 mile survey with an average density of 2.75
coho/sgmin 2013the peak density of 4.3 coho/saqwas observedt RM0.3. Coho abundance
decreased dramatically in 2014thva peak density of 0.65 cakgm observed 435 ft above the
confluenceTrib A had thehighestaveragalensityobservedn the Gales Cr subbasior 2013 A lack
of landowneipermissiorat RM 1.4preventedhe survey from describing the full extent ofnsanid
distribution. Thetrendin abundancsuggests that thgeak production zone may haveen above the
currentsurvey endpointBased oratopographic review (USGSIt is unlikely that coho production
persisted for more than an additiofzb miles

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 588 2.75 10 0 30 0
2014 50 4 5 0 30 0

Trib B (Tributary of Beaver)

Tributary B enters mainstem Beaver Cr at RM 3.3. The inventory of Trib B extended 1.2 miles to
the end of Coho distributiohVith an expanded estimate of 1,681 cah@013Trib B was the largest
tributaryproducer of coho within the Beaver €ltbbasinin 2014 coho distribution was similar to
2013 but abundances decreased by 46%ailed culvert perched 4in and rusted throtigé bottom
was observed blocking upstream juvenile migration 290ft above the Beaver Cr confluence.

The channel morphology was described as low gradient and sinuous with a gravel dominated
substrate and high wood complexilty.2013 ©ho distributionin Trib B exhibiteda spawning peak
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(3.1 oho/sgm at RM 0.75. This pdain density overlappedn area with extensive beaver use2014

coho densities peaked at 0.77 cdgg at RM 0.2.Coho abundanceontinued taleclineabove RM 1

as the gradient ineased The upper end of current distribution transitions to a cobble dominated stream
bed and a morhillslope confined channel. dladult barriers were observed.

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 1,681 1 65 0 50 0
2014 906 22 35 0 110 0
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Trib C (Tributary of Beaver)

Trib C joins mainstem Beaver at RM 3.5. The inventory extended 0.7 miles to the confluence of
Trib C1. Trib C1 continued for 0.5miles contributing the majority of the flow to the system and
containing the remainder of st habitat with anadromous potential. In Trib C no Coho were
observed above thel confluence as it quickly entered a zone of legacy beaver activity with several
large dams in a broad swamp. The abundance data for Trib C and C1 have been combined for
consstency in the table below. Coho distribution extended 1.3 miles.

The stream habitat throughout the lower portion of the survey was described as low gradient and
sinuous with aolarexposed channel meandering across a wide floodplain with lovadtites winter
terracesin 2013the highestoho density of 3.4 collsgm was observed at RM 0.9, 63.2% of the total
Coho observed, were rearing it the lower %2 niiie€2014 the fghest coho density of 1.56 cadbgm
was observed at the confluence of C1 skt ®7 and fish abundance wa®ore evenlydistributed.

Throughout the survey 3 culverts were observed as barriers to upstream juvenile migration. The
1st culvert, just up from the confluence at the crossing of Timber Rd, is perched 4istaddmut. All
of the summer flow was observed passing through the floor of the culvert and not out the end. Adult
passage through this culvert was also compromised by steel bars on the inlet enddbatisagnd
subsequently plug the culvert, denyirdyl access to spawning habit@bho were observed in high
concentration in the pool below this culvert, indicatingt the culvert also terminatepstream
temperature dependent juvenile migrations to thermal refugia.

The 29culvert, located aRM 0.23, is perched 1.5ft, undercut and rusted out. The deep plunge
pool below this culvert and high tanrevelsresulted in low confidence in the abundance estiricate
this habitat unit which did not allow verification of the presence or abs#razeupstream migration
pattern The 1.5ft perched pipe is however a definitive barrier to upstream juvenile migration.

The 39 culvert was observed in Trib C1, 185ft above the conflugitte Trib C. These two side
by side steel culvertwerecompletey rusted out with all flow passing underneath. Tietswere
packed with debris along with a 1ft sill log. This culvert is located in the @abtiehighest Coho
densities

Visibility waspoor for the $t0.3 miles of the survey. This wasrditited to azoneof extensive
beaveluse. It is likely thatabundance estimates underestimate the actual abundance in this reach.

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 1,681 1.08 40 0 55 0
2014 1,250 48 25 0 30 0
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Clear Cr (Tributary of Gales)

Clear Cr joins the mainsteof GalesCr at USGS RM 10.6The Clear Cr inventory extended 3.3
miles to just above a steep 10 ft. bedrock casttatderminates anadromous acogg®to8). Clear
Crwasone of theop 3 producersf salmonids within the Galésr sub-basinin both inventoried years

Photo 8

3
The confluencef Clear Crexists withinthetemperature limited reaaf the Gale<r mainstem
The spatial location ahe Clear Crconfluence with the mainsterdentifies itas an important source of
thermal refugidor juvenilesalmonidsduringthe summertemperaturginch periodTemperature data
collecteddumg t he 2014 surveys r ec aithdGGalesCr@tll 8 a Bbeve r
its confluenceln addition a temperature df 6 . 6 € C w airsthercenterof thte endinstem pool

which Clear Cr empties intdn this pool a high count of cutthraabut was observed with several

exceeding one foot in lengthhis data was collected at 11:86 on August 2014 The protection,
conservation and enhancement of water quality in Clean@the Clear Cr alluvial fan at its
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confluence with Gales Gs critical forthe survival and persistences#imoniddn all of the Gales Cr
subbasinThe maintenance ofsicurrentcontribution of cold water and high complexity stream habitat
should be ranked highly on basin scale reviews of goals and objectives.

Very high fish densities in the 8t poolabove the confluence of Galesi@dicatethe presence
of a definitive upstream migration out of mainstem G&less Clear Cr climbs out of thmfluence of
the Gales floodplaipna bedrock intrusion that formsaascad@ppears to function as a natupalrierto
upstreamuvenile migration(photo9). This raises the importance of the development of a habitat
enhancement strategy for those habitats in Clear Cr that exist between the confluence of Gales Cr anc
thebedrock intrusior800 ft upstream.

Photo 9

A one mile reach of streahabitatreated with LWD extends from RM 1.3 to 2The restoration
completed by the TRW@ccurredn 2012. An RBAsnorkelinventory was conducted for the treatment
reachon 9/10/12prior to theprojects executiorilhe 2013 inventory was conducted one month earlier
on 8/6/13and the 2014 inventory @129/14 In a comparative review of pre and post treatnadfieicts
a few elements stand out.
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1) Steelheadvere not observed iN022 Within the treatment reacthere wasan expanded
estimate of 3@&thdin 2013andan expanded estimate of 60 sth®014.

2) 0+ trout numberbaveexhibited erratic year to year fluctuatiansabundancéhat suggest a
larger basin scale impact isvdng their abundance

3) Coho numbers increased dramaticélm 2012 ta2013and 2014. The one mile treatment
reachcomprisel 30.3% of the lineal distanad anadromouslistributionandwas observed
rearing 47%and40% of thetotal populdion estimate fothe Clear Cr systemm 2013 and
2014 Multiple treatment reach effects may be in plaigher egg to fry survival rage higher
guality summer rearing habitat associated with the increase in wood complexity and a potentia
increase in the abundance of spawg gravel (spawning gravel abundance was not
documented pre project).

4) Cutthroat numbers declined by 33f4he first post treatment inventor®(q13 and increased
by 131% in the second post treatment inventd2@14). These fluctuations may belated to
differences in migration patterns for fluvial components ofGla&es CiMetapopulation of
cutthroatthat canvary widely between yearas a result of differential flow and temperature.
However the 27.4% increase irelative subbasin scasundancevithin the treatment reach
betweer2013and2014 suggests an increase in rearing potewtthin the treated reach is
being expressed

(Table10) Expanded Clear Cr Comparistor Treatment Reach

Years coho 0+ steelhead cutthroat
2012 631 410 0 195
2013 2,669 1,000 30 130
2014 3,044 225 60 300

- 20% visual bias included for coho expansion

Coho were observeid 2013at a peak density of 6.25coho/sgm and a high count of 245(visual bias
included) in the first pool. This wgahe 29 highest density olesved in the Tualatin basim 2014the
surfaceareaof this high quality habitaexpanded intdwo larger pools andensities of 1.36 coho/sgm
andl1.27 coho/sgm were observed witltombined total of 416 coh®he 2013spawning peak was
observed at RM 1.75 withmeakdensity of 1.7coho/sqgmand the 2014pawningpeak at RM 2.2
exhibiteda peak density d.8 coho/sgm. Thespawning peakbothoccurred vithin the LWD
treatment reacfPhoto10). Back calculation ofx@anded poplation estimates suggssin adult
escapement of 26 pairs of caima2013 and 34airs in 2014

Steelheadvere observeth 2013at a peak density of 0.Z23hd/sgm in the first po@nd in 2014 at
a peak density of 0.09 sthd/sgm at RM 0.35. Thdbgkevalues arewell bdow the habitatgapacity
they wereamong the highest values observed in the Gales suldbaioth inventoried years
Steelheashumbers were low and sporadhicth yearspersistingo the end of anadromous potentral
2013 ancending within the treatment reach in 20C4ear Crexhibited thenighestabundancef
steelheacamongall of the tributaries in the Gales subbafinboth inventoried years
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In 2013 wtthroat were observed at a peak density.@ffish'sgm and aery high count of 3ivas
observedn the first pool(upstream migrants from Gales dr) 2014 this pool was relatively vacant of
cutthroat. Abundance was low throughout the remainder of the imvgraveraging 0.1ish/sqm(167
fish/mile) in 2013 and 0.1ftssh/sgm (184 fish/mile) in 2014

0+ trout abundance wanoderatan 2013averagind).54 fish/sqgm&16 fish/mile).In 2014 a
78.6% drop in abundance from the previous year was obsertredn aveage density of 0.16
fish/sgm(177 fish/mile)documented. This drop in abundance is consistent with that observed
throughout thetherinventoried sukbasinsof Gales Crin both yearshe highest poailensities were
observed in the upper 0.75 miles of stream habitat.

Photo 10
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Figure 4
Clear Cr Coho Density
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Clear Crprovides a municipal water supply to ttigy of Forest GroveThe concretediversion
and intake dams d@lear Cr and Roaring @&xist within the range ofrmdromous fish distributiofhe
Clear Crstructures outfitted with a fish lader for passing adult salmonid§he progeny of bothaho
andsteelheadvere observedearing above the diversion dam indicating successfult passageA
significant increase inohoabundance was observed above the dam in,2@#&H/ due to the obserde
increase in adult escapem@n014 (31%.)In 2013 10.2% of the total Clear Cr coho population was
observed rearing above the dam2014thisincreased to 16.8%art of the instream treatment project
conducted by the TRWC in 2012 installed a gradi#ié below failing sill log structures thatas
designed to lift the elevation of the active channel and improve adult passage to the Clear Cr dam and
fish ladderImproved utilization of the headwater reaches of Clear Cr for spawning and rearing may be
in part related to this modificatiofhe concrete dam on Roaring Cr is not outfitted wilassage
structure and terminaté®th adult and juvenile passage. Above the,damhigh gradient
cobble/boulder dominated stream habitat offers éch&nadromas potential and a 20 ft boulder falls
at RM 0.5naturally terminateanadromy.

Due tooperational challengesp water was withdrawn frotte Clear Cr intake structure during
the summer of 2014 his effectively led to an increasesammerflow volume within the system
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during the period of peak thermal loddhis appears thave expanded the potentiai the upper
mainstem of Clear Cr to provide thermal refugia above the alluvial fan that was providing hyporheic
cooling at the mouth that exhibitesuch high densities in 2013. Thigpears ttavetriggeredfluvial
cutthroat tamigrate higher in the basin for thermal relief and be responsible fandhease in cutthroat
abundance observed in the treatment reach in 20ti. explainghelack of cutthroat observedithe
lower pools of Clear Cr in 2014 and the increase in cutthroat abundasee/ed in the Gales

Mainstem poobelow theconfluenceof Clear Cr

Figure 5
Clear Cr Cutthroat Numbers
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Thomas Cr enters Clear Cr at RM 1.5. The first pool was obseitie@d coho density of 4.4
fish/sgmin 2013 and.7 fish/sgm in 2014Shortly above this pool a 10ft perched culvert blocks adult
and juvenile passage. Above the culvert the gradient quickly increaseboulders and roetads.

Very limited anadromousqgtentialexist in Thomas Cr and no recommendations for the provision of
passage are appropriate.
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Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 5,705 0.75 3,025 | 140 605 0
2014 7,628 0.79 710 135 665 0

Coffee Cr (tributary of Gales)

Coffee Cr joins mainstem Gales at USGS RM 19.75. The Coffee Cr inventory extended 1.2 miles
ending in a legacy beaver swamp. Coffee Cr enters cold over bedrock steps and thoolalgna
2inch perched culvertBoth the gradient antthe substrate at the conftnce, though not a definitive
barrier, complicate upstreauvenile passage.

Above the confluengahestreamexhibitshabitat characteristiogith anadromous potentitd
approximately RM 1.0No coho oisteelheadvere observed in Coffee Cr. Orotit and cutthroat
densities were low throughout the inventory. dwiousexplanatiorfor the observed low fish
abundance asapparent.

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 0 325 0 45 0
2014 0 195 0 60 0

Finger Cr (Tributary of Gales)

Finger Cr joins the mainstem at USGS RM R6w flows over dow gradientpitch ofcobble and
small boulderslescribes the confluencehe survey extended 0.6 miles.

In 2013 oho densities were low with a peak of 0.65 coho/sgm at RM O.B8presence ofoho
aboveseverahatural juenile barrierssuggest thaa singlespawning event occurred with low egg to
fry survival. Theobservedresenc®f high siltand sedimenbadng support the conclusion of
incubation impacts associated with kading.No coho were observed in 2014.

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 156 0.4 45 0 30 0
2014 0 35 0 30 0
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ller CR (Tributary of Gales)

ller Crenters the mainstem at USGS RM 11183 below the TimbeRd bridge.Theconfluence
is describedsa cold contributon accessible to juveniles oveneedium gradienbedrockriffle.
Temperature data collected on 8/20/14 at 12fi%erved | er Cr enter i n@ at 17
mai nstem above t h&80dtabovdhecaniuenee, elbw tiedirst Drelge, a series
of 1ft concrete steps are a barrier to upstrgas@nile migration(photo11). In the pool below this
barrier the peak coho density for 2014 was documented at 3.6 coho/sgm along with a high count of 13
coho parr. Subyearling chinook were also documented in this pdbé removal of this artificial
barrier is a high priority restoration action because of the spatial relationship of ller Cr to the
temperature limited reach of mainstem Galeai@t the docurmeation in both surveys years of a
significant upstream temperature dependent migration of juvenile salmonids from the mainstem of
Gales Cr.

Photo 11
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Cohodistribution extended for 2.5 mile$ an average gradient of 1.%d was terminated at
naturallog jam.With the log janclassified agsn ephemeral barrier, the inventory continued to the end
of anadromous potentighn additional 1 mile of stream habitat was described as haasiguous
channelan interactivdow floodplain, hgh woodcomplexity,excellentgravel sortingn pool tailouts
andamature coniferous riparian corriddrhis included twdributaries thacontributedshort reachesf
functionalhabitat.

Of all cohoobserved irthe Gales Cr basjtier Crwas rearingl0% in 2013 and 2% in 2014
From 20132014 a dramatic 167.3% increase in coho abundance was obfeyuex). At RM 1.9
Cohopopulationestimategor 2013exhibiteda defnitive spawningpeak with a density spike of B7
coho/sgmIn 2014 a spawning peadif 2.54 coho/sgm was observed at RM Expanded population
estimates suggest an adult escapemei? glairs of adult cohfior 2013 and 33 pairis 2014

Steelheadveredistributedsporadicallyin very low densities for 1.5iles.

O+ trou densities averaged 0fi6h/sqm(805fish/mile)in 2013 and 0.18 fish/sqi44fish/mile)
in 2014 This value is well under fuleeding capacity, but among the topighest averagdsr all of
the primarytributariesof the GalesCr subbasin. Densitigseakedat 2.3 fish/sgm at RM 3n 2013 and
1 fish/sgm at RM 4 in 2014ller Cr was als@mong the top 3treams for the Gales siasin with
21% of all 0+ age trout fry observeid 2013 and 11% in 2014

Cutthroat densities wetew with an aveage density of 0.13 fish/sq(h57fish/mile)in 2013 and
0.18 fish/sqm(180fish/mile) in 2014 Higher densitiesvere observed in twof its tributaries, Tribs A
and B.Trib A exhibitedthe most potential witlexcellentgravel sortinghat favored cutthrdaspawning
and beavedocumentedhn the lower reaclexpanding rearing surface are@ke highest cutthroat
densityin 2013was observed ia tributary to Trib A whergust above its confluence and belav2.5
ft. perched culverta densityof 0.84fish/sgm(including afew older ageclasscutthroat)wasobserved
In 2014 the highest cutthroat density velservedn Trib A at 0.7 fish/sgm.
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Figure 6
ller Cr Coho Density
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Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 2,662 0.43 3,770 25 735 0
2014 7,188 1.4 675 5 885 5

North Fork Gales Cr

NF GalesCr joins the mainstem at USGS RM 21Témperature data collected on 8/22/14 at
15:30recorded NF Gal&xe nt er i ng treGale$Csmai rmmntdem above the
The confluence is ithin anLWD treatment reach omainstem Gale€r (photo ). Treatment extends
up the NFGales Cifrom the confluence to RNA.6. The inventory extended to RM 1.5 where reduced
stream flow and coarse substrate dimiagsdnadromous potentiépawning and @ing). No adult
barriers to passage were observed.
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Coho distribution extended to RM 1ir82013andwas terminated byraephemerahatural sill log
with a 4 ft perchin 2013 the peak cho density of 2. €¢ohdsgm was observed within the treatment
reach at RM 0.4Back calculation of the expanded population estimate suggestdult escapement of
5 pairs ofspawningcoho for 2013.1n addition, 79% of the total population estimate for Cohihe
NF Galesvasdocumentedearing within the treatmemng¢achin 2013 In 2014 coho abundance
decreased by 86.4% and distribution terminated within the treatment reach at RiMe02014 peak
coho density of 0.7 coho/sgm was observed just above the confluent¢begialesCr mainstemThe
distribution proile suggests that the coho population in 2014 was comprised of temperature dependent
migrantsfrom the GalesCr mainstenonly and that n@wohospawnimg occurredn NF Gale<Cr.

An average gradient of 2.5% waeasured fothe treatment reach. An aage gradient of 4.2%
was observetbr the remaindeof anadromous fish distribution.

Steelheaschumbers were low and sporadic2013 Steelheadlistribution extended to RM 0.8.
White fungus was observeazh thepectoralfins of severabkteelheagbar. No steelhead were observed
in 2014.

Cutthroat densities increased in the upper reach above coho distribution. A density sgflke of 1
fish/sgm was observad 2013in the last pool surveyed, at the base of a sill lag.da this same pool
a dersity of 3.3 fish/sgm was observed in 20This was the 8 highest cutthroat density observed in
the Tualatin basifor 2013and the highest cutthroat density observed in 20ti$ pool was locateith
a reach where pool habitats ladconnectivity dued isolation resulting from dry intermediate
channels (deep bedload accumulagahibiting high qualityfloodplain storage ankyporehiclinkage).

Photo 12
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Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 1,013 1.04 935 50 220 0
2014 138 0.7 510 0 295 0

South Fork GalesCr

SF Gale<Cr joins the mainstem at USGS RM 20.7. SF Géless a high flow, cold water
tributary with a low gradient confluencéemperature data collected on 8/2248t144:05recaded ¥
Gales entering at 152 C  thenGaéiles mainstem abowiee confluence at 15¢6QGCoho distribution
extendedo only RM0.3 in 2013 and 0.4 in 201%he inventory continued to RM 1.6 wheakb ft
bedrock fallgpermanentlfterminates anadromousigration(photo 1B).

Coho dasitiesin 2013 peaked &.4 cohdsgmand in 2014 at 2.2 cofsgmin themiddle of
this distribution(probable location of spawning in both years)

There were no steelhead observed rearingihe2813 In 2014 steelhead were observed in one
pool. Cutthroat desities were low averagin@13 fish/sgm in 2013 and 0.25 fisgm in 2014.

Photo 13
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Above Coho distribution a gradient increaseragingd%, an incisedstream channelndthelack of

sorted spawning gravel lingitithe capacity of thedbitatfor significant salmonid production.

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 656 1.35 1,040 0 210 0
2014 438 0.9 630 10 325 0

White Cr (Tributary of Gales Cr)

White Cr enters mainstem Gales at USGS RM 14.2. The inventorydexkénm the end of Coho

distribution at RM 0.76No adult barriers were observed diadd notesindicatethatan increase in
gradient(5.7%)andalack of spawning graveirhit salmonid production potential above the current

documented end of coho distrtmn.
Defined spawning pealof 5 cohdsgm wereobserved at RM 0.8 2013 and 4.6 colisgm atRM

0.2in 2014 An averagsstreamgradient of 2.7% was observed throughttwet extent otoho

distribution.

Temperature data collected on 9/1/14400documentedvh i t e
GalesCr mainstem above th&hite Crc on f | ue n c Wh iat ecbdBsudrgetemperature

Cr

ent etheng

profile andspatiallocationwithin thetemperature limitedeach ofmainstem Gale€r suggests that it

has the potential taihction as thermal refugia during summer flow reginiéefirst pool of the
inventory was below aft perched culvert. The high counts of Coho in this pool suglgassthe culvert

is blocking upstream temperature depeng@rgnile migrationsfrom mainsém Gales Cr.

Thefirst %2 mile of the inventorpbserved aexposed stream channeldamthin riparian buffer
resulting from degacy of agricultural impast

Year Coho Avg 0+ Sthd Cut Chin
coho/sgm
2013 1,463 1.64 75 0 90 0
2014 1,319 1.8 25 0 155 0

The EF DairyCr subbasin of Dairy Ceontaired 24 8 miles (mainstem and tributaries combined)
of inventoriedstream habitatin 2013. The use of more accura®PS coordinateis 2014for
measuringinsurveyedtreanreacheswherelandowneraccessvas denied resulted insggnificant

EF Dairy Subbasin
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difference intotal inventoried stream distance between ydaysteportingconsistencythe 2014
distanceswithin this reportwererecalibrated tanatch he 2013 RM estimate$his facilitaes a
consistent year to year comparison of stream attributes and fish distribution.

EF DairyCr containedsome of the highest quality stream habitaserved in the Tualatin basin
and was responsible fadlarge percentage @il salmonids documead rearing irthe inventoried
reaches ofhe Tualatin basirAlthough 9 tributariesvere included in th&F Dairy Crinventory, the
mainstem was observed rearihgvast majority ofall observedgalmonidsMany of thetributaries
were observed with highrgdient confluencewhich continuedo increase with distanaes they
climbedout of theEF DairyCr canyon Mostof them exhibited a decrease in gradiemther upstream
(headwater flatspnce out of the mainstem canyon, hane of thdributaryreachesvere rearing
salmonids to full capacity.

EF DairyCr maintairs high summeiflows and lowsummeremperature profilethroughout the
extent of the survey (both attributes that are foundational for successful salmonid prodUicé&se).
system atibutes are responsible for the observation tiatsummer distribution afoho and cutthroat
extendsdownstream a fulb miles below the range @inctionalspawninghabitatin the mainstem of
EF DairyCr. This is an important comparison to the other syed subbasins within the scope of this
Assaywhose mainstem reaches were consistently temperature limited and over allocated for
withdrawal well up into the rangsf available spawning habitddespite the increased quality of stream
habitat as compared bther Tualatin subasinsthe EF DairyCr mainstem was sited witteveral
water quality limitations includingvo Category 5 303(d) listings for: dissolved ogpg10/155/15,

RM 2.9-20) andbiological criterialyear rou, RM 0-21.5. In addition, thre Category 4A listings

were made for: phosphorus (62130, RM 013.5; temperature (summer, RMXB.5) and ph

(summer, RM @13.5) These pollutants are known to affect resident fish, aquatic life, anadromous fish
passage, and fish spawnifigEQ WaterQuai ty Oregonés 2P12 I ntegrat

(Table 11) 2013Expanded EF Dairy Sub-basin Estimates

Stream Coho % 0+ % Sthd % Cut %
EF Dairy 35175 94.8 8,180 65.5 1,950 99.2 2635 69.8
Side Channel A 234 9
Side Channel B 284 25 6
Side Channel C 75 5
Big Canyon 163 65 30
Campbell 388 1 1,280 10.2 280 7.4
Denny 419 1.1 1,205 9.6 5 285 7.5
Murtaugh 150 125 1 10 180 4.8
Panther 130 1 20
Plentywater 7 135 1.1 40 1.1
Rock 219 1,095 8.8 265 7
Roundy 6.25 195 1.6 35
Trib A 6.25 40

Inventory Total 37,124 12,489 1,965 3,776

- Percent contributions are iledted for only those streartisat contributed greater than 1% of the total.
- 20% visual bias includeaf coho expansion
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(Table 12) 2014 ExpandedEF Dairy Sub-basin Estimates

Stream Coho % 0+ % Sthd % Cut %

EF Dairy 26,188 91 3,595 70.8 2,265 99.5 2,680 78
Side Channel A 602 2.1 3
Side Channel B 180 22 10 34 1
SideChannel C 123 4 10
Side Channel D 240 4 27
Side Channel E 218
Side Channel F 220 3 1 6
Campbell 415 8.2 225 6.5
Denny 813 2.8 340 6.7 200 5.8
Murtaugh 88 55 1.1 30
Panther 65 1.3 60 1.7
Plentywater 88 70 1.4 35
Rock 19 440 8.7 120 3.5
Roundy 65 1.3 10

Inventory Total 28,778 5,081 2,276 3,437

- Percent contributions are indicated for only those streams that contributed greater than 1% of the total.
- 20% visual biagncluded for coho expansion

EF Dairy Mainstem

TheEF DairyCrinventorybegan at the Highway 26 crossiaigd extended5.5 miles upstrearn
2013at which point reduced flows améturaldebris jams limited anadromous potential2014 an
additional 0.4 miles of habitat wappended to theventory.All stream miles in th&F DairyCr
discussion are referenced from the start point at the Hwy 26 crossing asliRRO0Q3coho
distributionended at RM 14.and in 2014 at RM 14tedheaddistribution ended at RM 148 2013
and RM 14.3 in 2014No permanenadult barriers to passage were obseriRapresenting 2@ of the
total streammiles for the combined Gales ak# DairyCr subbasinsthe EF DairyCr mainstem was
rearing larggpercentages dll salmonid populations in both inventoried ye&ns2013,the EF Dairy
Cr mainstem was rearirigh% of all coho observed (basin scal2$% of all 0+ trout, 5% of all
steelheadand 3% of all cutthroat.In 2014it was observed rearing3% of all coho, 29% oéll 0+
trout, 83% of all steelhead and 34% of all cutthroat.

From the starpoint to RM 5 the streatmabitat is characterized lbgw gradient (0.15% average),
entrenchedbanks, deep silt deposits, and brushy banks with dggons. Low densities of coho and
cutthroat were preseand thrivingthroughout.

Above RM 5(photo #), spawning gravehalancedool/ rifle ratios andthe potential for
floodplain interactiorduring winter flow regimegrovided fully functionrandor habitas. The
abundance of alalmonidspeciesncreasedapidly abovehis pointand continuedo improvefor
several miles.Peak cohaandsteelheagroductionoccurred betweeRM 8-10in a zone expressing an
average gradient of 122 This reach oweaps a geologic unttansition from thalluvial deposits that
characterize the lower mainstemtie marine sedimentary and tuffaceous layers ¢batprisethe
upper mainstenin thishigh production reaclextensivegravel sortingvas observea pooltailouts
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andchannel sinuosity was exceptional (1Side Channels A, C, D, E, and Rvereall within this
reach. A thin riparian canopwndalack ofinteractiveLWD was commonly notedA white hazeon the
entire dermal layefsimilar to the symptomaf cold water diseas@ndpectoral fungus were frequently
observed.

Photo 14

Parr distributiortrendsin both yearsndicatethattwo significantcoho spawning pealaccurred m
the EF DairyCr mainstemln 2013 he firstoccurredat RM 9.9(0.45 miles belowhe confluence of
Plentywater Crandwas observefust upstreanof Side Chanel @Qvith thehighest pool counts in the
basinoccurringnearby.In 2014 tfe first spawning peak as observed at RM 8.8 with the highest pool
countsalso nearbyfollowing ths first 1 mile zone of peak spawnirgghaviorthe canyon tightens and
aseries of cobble/boulder fliés dominate the nex2 milesof stream corridoto a 3ft bedrock fallshat
functions to terminate upstream juvenile migrations.

A rapid cecline in coho abundance was observedughout thi2 mile segment of the
mainstemThe secondpawning peain 2013occurredabove tis falls near RV 14. Channel
characteristics exhit@tbraiding over a widenteractiveflood plain In 2014 coho distibution ended
in this broad floodplain with the dominant spawning peak observed 1.8 miles lower than 2013 near RM
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12.2.Shortly above tis highly interactivereach an increase in gradie(dveraging 7.5%ver bedrock
wasobserved with a 1 ft bedrock fathatmarkedthe endof coho distributiorin 2013(this is an
insignificant barrier for adults and does not describe the permanent end of anadromy5plzokL
calculating from summer parr abundaifee side channels included) suggest adult coho
escapemenfor theEF DairyCr mainstenof 162 pairan 2012 and 126 pairs in 201Bhis decline in
abundancéen the Tualatin basins premier habitat was unexpegiiezh that escapement over
Willamette falls nearly triplethetweer?012and2013.

Photo 15

Steelheacexhibiteda bimodaldistribution similar to cohdetweerRM 6-14, with the highest counts of
both species recordédm RM 6-10. The two highest densities obsenie®013were0.29 sthd/sqm
below the 3ft falls aRM 11.8 and.24 sthdsqm belowthe 1ft falls at RM 14.8photo B). In 2014
higher densities associatedth the falls at RM 11.8 weralsoobserved, bua change in pool structure
below the falls expanded tiserface area of pool habitat lowering the rearing densitlestwo highest
density peaks 2014mirrored those of cohwith 0.52 sthd/sqnobservedat RM 8.8 and 0.32
sthd/sgm at RM 12.Distribution profilesfor both years indicatthat there may be upstream
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movements occurring ithe mainstem oEF DairyCr. Average steelhead densities fitre 9.9 miles of
distributionwereobservedn 2013at 0.08 sthd/sqml@7fish/mile) and in 2014 at 0.09 sthd/sg&29
fish/mile).

Cutthroatand 0+ trout densities exhibited simitatationships to the two barriers debed at RM
11.8 and RM 14.3n 20130+ trout wee observed at 3.1 fish/sqm and cutthroat at 0.7sfighbelow
the barrier at RM 14.3+ trout abundance in 2014 was 56% lower than the previous year with the peak
density of 0.83 fish/sqm observed at RM5L3ust above the confluence of Campbell Cr). This dinop
O+trout abundance onsistentvith that observed in the Gales Cr ddsin.The 2014 Cutthroat
density spike of 0.87 fish/sgm was observed at RM 12.4 (confluence of Panther Cr). In botheyears t
distributionprofiles of cutthroat and 0+ trout resembled those of cohatetheadvith bimodal
increases in abundance ocougmear the same locations

Figure 6
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