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Introduction

This document provides watershed restoration actions proposedatacerthe coho salmon population
in the Bear Creek Sixth Field basin in Lincoln County, Oregon. The basin isveaseitshed of the
Salmon River, which enters the Pacific Ocean through an estuary just north of Lincoln City, Oregon.

The goal of the restation effort has been to identify the dominant processes and habitat characteristics that

currently limit the production of coho salmon smolts in the subbasin, and to develop a prioritized list of

actions (Aprescripti ons dysthhtmarmalize landscapaand strdam channeini t at i or
function.

Restoration and assessment protocols used in developi
Factors Analysis, A Method for Assessingf6i el d subbasins for Restorationo,
www.midcoastwatershedscouncil.org/GIS or by contacting the Midcoast Watersheds Council (MCWC).

Please refer to this document for detailed information on assessment, nomenclature, prioritization rationale

and methodology.

Resources used in developing the plan
2008. Personal communication Robert Buckman, ODFW District Fish Biologist, North Coast District.

2008. BieSurveys LLC field survey

2005. Goodson, Kevin ODFW Oregon Native Fish Status Report
www.dfw.state.or.us/fish/ ONFSR/volunefinal. pdf

1998. BieSurveys LLC Rapid BicAssessment Survey of the Salmon River

1994. Bear Creek, Salmon River Aquatic Habitat Inventory, ODFW

Watershed overview

The Bear Creek sixth field sthmsh occupies 3,568 acres within the Salmon River basin. The mainstem
originates in the Oregon Coastal Range at about 1,200 feet and follows a twisting path to enter the Salmon
River from the south at River Mile (RM) 7.6. The drainage pattern is pinnatd Wvitfibutaries, most of

which enter from south or west (Appendix

The lower 1.3 miles of the mainstem (up to Trib 2) flows across the Salmon River floodplain and is broadly
open to the north but is constrained to the south by abutting hillslopes Riviohn3 to RM 2.7 (Trib 6,

Tarry Creek), the stream flows between progressively encroaching hillslopes that create alternating
hillslope and terrace constraints. Gradients remain moderate (about 1.5%) through these two sections,
which were seen as one mogbdgy (Reach 1) in the 1994 ODFW aquatic inventory (Appefix

From RM 2.7 to RM 3.4 (just above Trib 8), the valley remains confined but steeper (1.9%), with
alternating hillslope and terrace constraints. This corresponds approximately to Reauf 2984t survey.

The RM 3.4 to 4.5 section (Reach 3) is steeper ( 2.6%), and is primarily hillslope constrained. Above this

section, the morphology transitions toward headwater gradients that preclude coho use. End of mainstem

coho distribution isdefi® by an eight foot falls at RM 5.2. The 19
above this point into areas that are not accessible or usable by coho. The current analysis considers only the

lower 5.2 miles (Reaches3land a very small portion of Reach 4)a¢ential coho habitat.

The lower 3 miles exhibits almost exclusively small private residential ownership. Minor intrusions of
USFS property occur primarily in the headwaters of Morton Cr and in mainstem Bear above the extent of
anadromous distributio.hree different USFS property corners interface with the mainstem of Bear Cr
within anadromous distribution but these lands do not contribute significantly to watershed function. Above


http://www.dfw.state.or.us/fish/ONFSR/volume-2-final.pdf

RM 3, the Hancock Timber Resource Group (previously Green Diamord @éominant private
landowner.

Historical timber extraction and deciduousgr@wth have produced a hardweddminated riparian

throughout the valley. The residential zone, with some exceptions, reflects this dominance. The riparian in
this zone currenyl functions well, providing excellent shade and consistent canopy closure in most
sections. Isolated stands of old growth conifer remain near the confluence of Morton Cr alttwg 8

bridge However, in the broad perspective, this zone lacks signifgmaurces of large coniferous wood.

Residential land use has had strong local effects on channel structure and riparian resources. In the zone
from the lower end of Stockton Rd to the Hwy 17 bridge crossing (approximately RM 1.0 to 1.7),
residential propdies extend down to the active channel. In this section, landscaping, instream wood
removal, and rigrapping have severely restricted floodplain interaction, substrate retention, and channel
migration. The channel is scoured to bedrock (this is the artygh the mainstem showing this condition).
Under these influences, little opportunity exists for restoration work.

Another residential section exists from about RM 2.0 to just past Tarry Creek. These residences are located
on higher terraces, and residial development has had far less impact on natural channel function. This
section has large amounts of instream wood, generally good channel function, and good restoration
potential.

In the upstream reach dominated by industrial forest ownershipettinalovest practices have succeeded in
retaining broad and effective riparian buffers. The result is that the riparian also provides an essentially
continuous canopy that is dominated by3year old hardwoods. There is a better mix of conifers in this
segment than in that of the residential zone, but these are young conifers that do not providerennear
source of large wood recruitment.

Volcanic and sedimentary formations provide a mix of mineral resources to the Bear Creek stream channel.
This is eflected in the generally consistent contributions of fines, sands, gravels and resistant cobbles
throughout the four reaches recorded by the 1994 aquatic survey. The strongest distinction that appears
among the reaches is boulder density, which is sutistgirhigher in Reaches 1 and 4 than in Reaches 2

and 3.

Overall, mainstem gradients tend to be high enough to favor mixed cobble and gravel depositions rather
than well sorted gravels. So, even though gravels are abundant throughout the systeatjdhealut

extent of spawning sites is largely governed by local events and structures that create transitions in
gradient. Gravel deposition and sorting is occurring at multiple full spanning log jam complexes, and also
near the mouth of Trib 8 where a distflow emanating from Trib 8 has provided wood, elevated the active
channel and created a highly interactive floodplain.

Eleven tributaies enter Bear Creek (Appendix Most of them lack sufficient flow, or are
morphologically unsuited to coho reaginThe exceptions are Trib 1 (Morton Creek) and Trib 3, and these
are included in this assessment.

Morton Creek enters Bear Creek directly above the Highway 18 crossing. Although generally narrow, the
lower portion has gentle gradients and a wide valeg, supports an extensive wetland with an active
beaver population.

Trib 3 enters the mainstem just below the Drift Creek covered bridge. In September 2008, it contained
coho, beaver, and a well functioning riparian. However, overall it is also a Hgiséeap and narrow
valley system.

The two largest drainages, Trib 5 (Southman Creek) and Trib 6 (Tarry Creek), offer some rearing potential
based on morphology, but are blocked at their entrances by a log jam (Southman) or falls (Tarry).



None of theributaries thus currently functions at a level that contributes importantly to the perpetuation of
the Bear Creek coho deme. The principle function of the tributary system is as cool water input. This in fact
defines a principle role of Bear Creek as whtdeprovide cool water to the Salmon River mainstem.

A series of instream wood structures have previously been placed on industrial timber ownership. These
structures exhibit different levels of functionality, but all of the sites continue to boosithadinplexity.
They provide an essential foundation for additional wood treatments in the basin.

Two stable beaver ponds currently provide significant amounts of mainstem rearing habitat for salmonids.
The upper dam appears substantial and capablaelafieg winter flows. In addition, an etfthannel man

made pond in the lower mainstem has been augmented by beaver. This pond does not appear to be
connected to the main channel, benefiting fish primarily through the release of hyporheic flow during
summemonths. It has wildlife value as well.

Live beaver, feeding stations, and slides were observed at other sites as well, indicating that beaver activity
extends throughout the mainstem.

Two rural residential water withdrawal systems were noted durin§epgember field survey.

Current status of Coho

Basin wide

From 1978 to 2007, ODFW coho smolt releases into the Salmon River ranged from a high of 500,000 in

1991 to a low of under 20,000 in 200®ppendix 8).The program was terminated in 2007, when the

agency determined that the hatchery coho releases were the primary factor limiting wild coho production in

the Sal mon River. Al t hough OCN coho were considered
re-colonizationby wild coho began in 2001 withé coast wide resurgence of OCN stocks.

In 2004 ODFW estimated 5,094 coho spawned in the Salmon River. 47% (2374) of these are believed to
have been wild fish. In 2007, the estimate for coho returns to the river was 993, including 59 (6%) wild
fish. 2010 is the last year that the progeny of coho released from the Salmon River Hatchery will return to
the Salmon River watershed.

The 6th field

In 1998 BieSurveys conducted a rapid kagsessment survey (RBA) for the Midcoast Watersheds Council
in the Samon River drainage. 1997 wild spawner returns to the Salmon River were estimated at 237. It is
important to note that coast wide adult spawner escapements were at extremely low levels. This likely
influenced the distribution and abundance observed dura298 RBA. Juvenile coho were observed in
Bear Creek. at low densities to RM 4&ppendix9). The Bio-Surveys field survey conducted for the LFA

in September 2008 noted coho to the barrier falls at RM 5.2.

Core Area

The term Core Area is used to deke the full extent of the summer distribution of juvenile coho within a
basin. The Core Area for the Bear Cre&Ki6éld basin extends from the mouth of Bear Creek up to a
barrier falls at RM 5.2. The lower portions of Trib 3 and Morton Creek apepalg of the Core Area, to
the extent of their anadromous distribution.



Limiting seasonal habitat analysis
Modeling method and goals

Data sources

Habitat and spawning gravel inventories are typically used to estimate the capacity of a watershed to

suppot coho salmon through the four stages of freshwater residence up to smoltification. A 1994 ODFW

aquatic inventory provides habitat data for the Bear Creek mainstem, but similar data are lacking for its

tributaries. However, 1998 fish snorkel inventoryweys (Rapid BeAs ses s ment or fARBAO surv
conducted in tributaries provide pool description and distribution data that could be combined with

topographic information to estimate the habitat structures of theloediing segments of the tributaries.

Thefield assessment phase of the project provided estimates of the quantity and quality of spawning gravel

Model description and limitations

The Nickelson model was employed to determine whether spawning gravel or one of the seasonal rearing
habitats constittes the resource that most limits coho smolt production.

Habitat conditions and distribution are compared to an overlay of summer juvenile salmonid

distribution. These two data layers provide a real world display of interaction between populations and
physical habitat variables. These distribution and abundance layers (fish and habitat) are then compared to
the results of the Nickelson modeling exercise that looks at hypothetical subbasin relationships utilizing
only habitat surface areas and their asged seasonal survival rates to identify a habitat

bottleneck (limiting factor). The data available for the basin does not allow us to actually estimate the
abundance of spring habitat, and winter habitats are estimated utilizing a regression equdtpedieve

from existing summer habitat inventories.

It is important to clarify that the modeling exercise is not capable of evaluating all existing density
dependant factors and their impacts on seasonal survival rates. Habitat quality, levels of séafimentat
temperature thresholds, intra and irdpecific competition and similar potentially important factors are not
included in the Nickelson model. Because of this important weakness, we also apply seasonal survival rates
summarized from the Alsea WateeshStudy that better reflect the impacts of these other influential

factors.

At this point we incorporate professional judgment into the process of identifying limiting factor issues. We
utilize all of the information consolidated in the following assesst to specify both the short term and

long term issues of concern in the subbasin that when addressed, are expected to restore functional
processes and boost subbasin smolt production.

Bear Creek field assessment

Migration barriers

The following barries to upstream migration were identified:
e Bear Creek: An eight ft falls at RM 5.2 defines end of anadromous fish use in mainstem Bear
Creek.
e Morton Creek: A concrete culvert 250 ft above stream mouth blocks upstream passage by juvenile
salmonids.
e Tarry Cre&: An eight ft falls at stream mouth prevents upstream movement by all salmonids.

Temperature issues



During the period 2004 to 2008, the Salmon Drift Watershed Group monitored Bear Creek temperatures at
the following sites:
e Stream mouth May though Sefember/October, all four years. Temperature range was 6.9C to
18C. The 18C temperature occurred on single days in 2004 and 2006.
e Road Mile 2.0 Temperature range was 9.02C to 16.16C.

The Oregon Department of Environmental Quality (ODEQ) has definextex wuality temperature

standard for the Salmon River basin which states that seven day average temperatures should not exceed
18C from May to October. Based on the above data, this standard appears to be met. We conclude that if
current riparian conditias are maintained, high temperatures should not create problems for salmonid
spawning, rearing or movement within the Bear Creekveatershed.

Aquatic habitats overview

Spawning gravel
Describe the quantity, quality and location of spawning gravel.

There are 177.2 sq m of good quality gravel, and 3.9 sq m of fair quality gravel available for coho
spawning in the Bear Creek sub basin. These are distributed as follows:

e Below the Highway 18 bridge9.7 sq m good quality, 2.5 sq m fair.

e Above the bridgethe first anchor site47.8 sq m of good quality gravel; 1.4 sq m fair.

e From the first anchor to the Hancock Timber Resource Group property/6:8 sq m of good
quality gravel, including 22.2 sq m of good quality in Anchor Site 2.

e The section extading from Hancock Timber Resource Group downstream boundary to Anchor
Site 3- 9.7 sq m of good quality.

e Anchor Site #3 contains 11.5 sq m of good quality gravel.

e Above the confluence of McMullen Cr there are no additional spawning gravel resouttees to t
end of anadromous distribution at the barrier falls at RM 5.2

These rankings are based on professional judgment of embeddedness, fines and silt.

Summer juvenile distribution
Describe the summer distribution of Coho juvenileslude a description ahe resources used.

Juvenile coho were observed throughout Bear Creek to the ballseatfRM 5.2 in September 2008
(Appendix 9)displays thalensity and distribution of juvenile coho in Bear Creek during the RBA survey
of 1998. Lhderstand however, ththe summer distribution displayed in this 1998 inventory was the result
of the lowest year of adult coho escapement for the ESU on record. Excellent summer rearing potential
exists beyond the distribution documented in 1998.

Summer cover

Describe the caracter and distribution of summer cover. Note that this evaluation generally lacks
guantitative measurement, and relies on professional judgment.

Summer cover for juvenile salmonids is often expressed in quantitative inventories as the abundance of
woody debris over and within pools. Large woody debris (LWD) is limited in Bear Creek (2,0,3 &13 key
pieces / mile in reaches4) In 1994, when ODFW conducted an aquatic habitat inventory in Bear Creek,
the benchmark for total pieces of wood was met, titnumber of key pieces present fell far short of the
mark. Without key pieces to retain the smaller items, wood falling into the stream is transitory. Any
habitat benefit can be lost with the next freshet.



Winter cover

Describe the character and distriion of winter cover. Note that this evaluatigenerallylacks
guantitative measurement, and relies on professional judgment.

As described above in the summer cover section, woody debris is limited in the Bear Creek system. A
large beaver pond in thgper portion of the basin provides the type of habitat most favorable for rearing
coho through high water periods. There, the dam forces the creek to interact with its floodplain. When
winter high flows reach these impounded areas, the impact is abbdwyritee surrounding floodplain
terraces, creating high quality low velocity habitats for juvenile salmonids. The beaver pond is located
above an area where ODFW placed habitat structures in cooperation with Green Diamond Resources
(ownership is now Hanok Timber Resource Group ). Some of these structures are providing excellent
winter cover as of September 2008.

In the lower basin, large wood is present from the Highway 18 bridge to the beginning of the residential
area at the downstream end of StockRoad. Although additional production potential exists within this

reach it currently possesses some of the better winter habitat observed in the basin, including full spanning
jams, that produce storm refugia and floodplain interaction similanatoof the beaver pond.

Above Trib A, wood densities improve, and some winter habitat is again present, but not fully functional
due to less than optimal wood loading.

Channel form and floodplain interaction
Describe the channel form aniggreeof floodphin interaction

At the confluence with the Salmon River, Bear Creek has a 12 ft active channel. Chinook spawning gravel
is abundant. Side channel habitat is present just above the mouth. Bear Creek exits into the Salmon River
at two locations, withirta 50 yards of each other. It is possible that the downstneashconfluence is the

result of channel reirection for esthetic purposes.

Above the Hwy 18 bridge an abundance of high quality gravel, large riparian sphate (, and low

terraces (Phao 2) abound from the bridge upstream 1,800 ft (Anchor Site 1). 1,000 ft above the confluence
with Morton Creek a large spruce log completely spanning the channel raises the creek bed 4 ft vertically,
creating the desired condition for this area (exceB#atfor observing desired response).

On the right hand side of Bear Creek just upstream of Anchor Site 1, a manmade pond with beaver
reinforcement provides hyporheic flow during low water summer months.

At the upstream end of Anchor Site 1, a lacktaficture has produced unsorted gravel/cobble unsuitable
for spawning. Old beaver meadow is evident, with meander bends still present.

At the end of Stockton Road, by a derelict house, a full spanning beaver dam forces the creek onto its
floodplain. The dm is not substantial enough to be winter flow resilient.

The residential area above the downstream extent of Stockton Road confines and limits the development of
natural channel function. The active channel in this section exhibits limited substratnearand

exposed bedrock. A man made dam is present below the Hwy 17 [Phulgge @) Whenrevisitedon

December 13, 2008he damhad beereliminatedby winter flows.

Four hundred ft above the Hwy 17 Bridge is an interactive floodplain that exteads 2
Anchor Site 2 extends from the Drift Creek covered bridge to the first house adjacent to Alvord Road,

2,300 ft(Photo 4). Low terraces abound throughout this area and the potential for the successful
development of floodplain interaction is high.



From the upstream end of Anchor Site 2 at RM2.2, the channel is confined from the east side by hillslope
and heavily impacted by residential development on the west side. Interestingly, large woody debris is
present and functioning in this stream sect{®hotos 5, and 6).

The ownership on Bear Creek shifts to Hancock Timber Resource Group just above the residential area at
ca RM 2.8. There is a corresponding immediate shift to a highly complex floodplain. Downed wood, both
legacy and new recruitmeist plentiful. There is good floodplain interaction with adjacent low terraces.
(Photos 7,and 8)Well-sorted gravels are abundant.

Eleven large woody debris structures have been placed by ODFW in Bear Creek within Hancock Timber
Resource Group lands W some of the structures have not yet elicited a response, others are highly
effective, aggrading and sorting gravels, increasing floodplain interaction and creating potd KBhito

9).

A mainstem beaver dam located on USFS land creates exalfanter and winter rearing habitat. The
dam is maintained, and should endure thiowinter flows (Photos 10,and 11).

In addition, there is an extensive legacy of old beaver pond terraces within the Hancock ownership that
suggests that beaver abundanes wignificantly higher in the recent past. The added rearing capacity of
ponded habitats on these legacy sites would likely directly address the identified seasonal limitation for
coho.

Above the confluence of McMullen Creek, the Bear Creek gradiergases dramatically to 4%. The
floodplain narrows to 40 ft. Substrate shifts to large cobble/small boulder. These habitats display low pool
frequency and favor the production of Steelhead.

Channel complexity potential

Assess the potential for the devel@mtnof meander, braiding, side channel, alcove, backwater channel
forms.

The following sites havpotential for channel development:

e Just aboveéhe mouth of Bear Creek, on the retirement center property a high quality side channel
site has great potentifdr alcove development.

e From the Hwy 18 bridge, upstrean8@0ft low terraces offer good restoration potential.

e Just above the man made pond low ter(&dé) on the left hand side of the creek offers good
potential for off channel alcove developmeAidditional opportunities in this section include
reconnecting the old beaver meadow / meander channels.

e Potentialexiststo improve channel complexity in the mainstem of Bear Creek extends from the
Hwy 18 bridge to Stockton Roauhcluding old beaver flats

e From Stockton Road to above the Hwy 17 bridge land use and channel characteristics preclude
channel modification.

e The broad floodplain area abotree Hwy 17 bridge is a potential site for increasing channel
complexity.

e From Trib1 to the first house on ord Streetalso exhibits the potential for the development of a
complex channel form.adw terracesvould be accessible with modest channel aggradation
resulting from wood placement.

Channel complexity limitations
List and rank the factors currently linmg the development of channel complexity

1) General &ck ofstructure throughouBear Creek

2) Above the man made pomnad the Hwy 17Bridge, aconfined channgbrohibitsnatural channel
restoratiortechniques (full spanning wood complexity). This stream segnis tightly confined
by residential development.
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3) The residential area starting at the first house on Alvord Street is similarly unsuitatdeuicd
restoration activities

Addressing the limitations
Are these limitations addressable through restioratvork? Explairfor each limitationlistedabove.

1) The addition of large woody debris
2) No
3) No

Anchor Site 1

Location and length
Anchor Site 1 begins just below the mouth of Morton Creek and exte®@8 ft upstream.

Sinuosity

The majority of the activehannel within the anchor exhibits low levels of sinuosityt uantified). What
sinuosity exists occurs in long slow meander bends as a result of terrace confinement. The potential for
boosting sinuosity is high because of the low terraces within theande channel meander belt exhibits
adequate width (100 ft) to facilitate floodplain interaction with the addition of wood complexity to increase
sinuosity.

Terrace structure

Low terraces (<1 ftdf depositional material are preg€Photo 2 ) A substatial jam downstream is
aggrading the channel, and accafat theinteractiveterrace formationA few alder and conifer provide
over story abovgrases and forbs, with an insubstantial shrubby comporanasive plants (kotweed,
reed canary grasand bindweedlare colonizing the site

Rearing contribution
Describe how the site contributes to spawning, incubation, sume@eng, and winter rearing.

There is47.9 sqg m of good qualitgnd1.4 sq mof fair qualitygravelin Anchor Site 1. A few natat jams
help retain and sort grav@Photos 12 and 13)By slowing flows and creating cover, these jams provide
both summer and winter rearing habitat for juvenile salmonids. Increased retention of water in the
floodplainresulting from these structurabmponentselpssustain summer flows iBear Creekin
addition,a high level of floodplain interaction has expanded summer pool surface @heasite therefore
exhibits excellent potentidbr winter flows to createff-channel habitat.

Rearing limitations
Which functionslimit he si teds product i othesdpnadatiomRt i al |, and what ca

Off-channel rearing habitat and pools are not as numerous as the geomorphologyrakoguantity of
instream wood is insufficiett capitalize ort h e raodactod Eotential.

Addressing the limitations

List and rank the restoration work at the site that would most effectively increase survival within the site
and stabilize the core population at a higher base level.

Addition of large woody debriasfull spanning jam complexes designedtionulateaggradation.
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Anchor Site 2

Location and length

Anchor Site 2 begins at RM 1.@hereTrib 3 entersat the Drift Creek covered bridge, and exten@9Q@ ft
upstream to the first house encountered streamsidevamdARoad.

Sinuosity

Sinuosity is currently low within the reach ahds little potential for improvement though the addition of
LWD.

Terrace structure

Functionality of eisting low terracesvithin Anchor Site Zan besubstantiallyimproved by adding wood
complexity. This would increadee frequency and duration of floodplain interaction during winter flow
regimes.

Rearing contribution
Describe how the site contributes to spawning, incubation, sume@eng, and winter rearing.

Anchor Site 2 containe®?2.2sq m of good quality gravelt the time of th008assessmenA few natural
jamswithin the siteretain and sort gravels. Low, interactive terraces offer refugia from winter flows.

Rearing limitations
Which functions limit he s i t e 6 s ntal andlwhat tausathesepnaations?

Lack of structurdimits boththe quantity and complexity eéaringhabitatduring the summe(pools with
cover) andduring thewinter (off-channekefugig).

Addressing the limitations

List and rank the restoraih work at the site that would most effectively increase survival within the site
and stabilize the core population at a higher base level.

1) Wood placenent
2) Encourage baver dandevelopment / discourage beaver trapping and eradication.

Anchor Site 3

Location and length

Anchor Site Jeginsat RM 4.6(just above the ODFW restoration project) axtend upstrean®,120 ft
to the confluence of McMullen Creek ends 850t above the second USE®undaryine that crosses the
stream.

Sinuosity

Sinuositywithin Anchor Site 3s the highest observed in Bear Cr (unquantified value, visual observation).
Some of this sinuosity is a resultafegacy beaver impoundment that aggraded the active channel and
developed a broader, less entrenched meander belt.

Terrace structure

Abandonedeaver terracesreate higtpotential for boosting winter floodplain connectivity at most winter
flows by the addition of wood complexity dry beaver dam construction. Abundant spawning gezevel
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also currently being stored in thesgdey terracethatcan bean important source dfy recruitmento
downstream sitewhen the gravels are mobilized and sorted

Rearing contribution
Describe how the site contributes to spawning, incubation, sume@eng, and winter rearing.

Anchor Sie 3 contained 1.5 sq m of good quality spawning graaethe time of the assessment
According to the 1994 AQI survey, the sisdocatedwithin the portion of Bear Creekat possesseke
highest loading of wood and the greatest number of key pieces.

Juveniles currently rearing in this anchor site are not exposed to the Igistigbrouspredation

experienced by nomadic fiyhich emerge at lower basin spawning locations. Althoughatiehorsite

very likely receives fry incubated in spawnigaelsoutsidethe site these fry and those produced within

the site are likely insufficient to fully exploit the
sitewould be expected to contribute strongly to smolt production from Bear Creeki©iatsis,

treatments to optimize the i tremrdng capacitghouldbe givenhigh priority.

Rearing limitations
Which functions limit he si t eds product i ohesdpndationsAit i al |, and what ca

Gravel abundance diminishigsa steady upstream gn@ssion toward the headwaterbis anchor is
particularly deficient in gravels relative to isaringpotential.

Consistent with conditionthroughouthe system,riadequate loadingf largewood in this stream section
coupled witha decline in beavaabundanceurrentlylimit the capacity for capturing, storing asdrting
high quality spawning gravels.

Addressing the limitations

List and rank the restoration work at the site that would most effectively increase survival within the site
and stabilizehe core population at a higher base level.

1. Wood placemento boost channel roughness and complexity.
2. Encourage beaver dam development / discourage beaver trapping and eradication.

Anchor site rankings

Function

Rank the identifiednchorsites in terms o€urrent function (1= best).
1
3
2

Restoration potential
Rank the identified anchoiites in terms of restoratiopotential

3
1
2
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Secondary Branch 1: Morton Creek

Location and length

Morton Creek enters Bear Creek ca 900 ft from its confluence witBahmon River. Iprovides potential
rearing habitat for approximately900ft (based on map estimatiat encompasses currently active
beaver ponds and stream adjacent wetland habitats.

Rearing contribution
Describe how the site contributes to spawningubation, sumnraearing, and winter rearing.

The lower portion of Morton Creek possesses significant bgwret andvetland habitat im highly

functional condition, of fering excellent 7006ari ng pot e
surveyed in 2008 was dominated by beaver habitat. 1.7 sq m of good quality spawning gravel, and 3.3 sq

m of fair quality habitat were observed@here may be additional gravels and rearing habitat upstream of

the surveyed areddowever,permission folaccessipstreanhad not been obtained at the time the survey

was conducted.

Rearing limitations
Which functions limit he si t eds product i ohesdpndationsAit i al |, and what ca

The riparian area along Morton Creek is nar(@&ft), and the sugunding land is maintained as a mowed
meadow. The trees that are present are mature and adequately shade this small creek. Future recruitment
potential of large wood and replacement for bldewn is limited.

An undersizeatoncrete culveris a barrier ¢ juvenile upstream migration into tHiggh quality summer
and wintemrearing habitat.

Addressing the limitations

¢ Riparian planting to increase plant species diversity, impsowemer temperatures of the riparian
air shed and provide a long term souretlarge wood

¢ Replace the culvert with a bank full width culvert, at grade.

¢ Riparian planting specififor thesupportof the preferred forage species of beaver (willow,
cottonwood, vine maple).

¢ Alcove and offchannel habitat development within the floaplof mainstem Bear €ekthat
utilizes the flow contributed from Morton €ek

Secondary Branch 2: Trib 3

Location and length

Trib 3 enters Bear Creek at RM 1.8 from the east, just below the Drift Creek Covered Bridge. It extends ca
1.5 miles to its hedwatersand provides the channel morphology for salmonid production for
approximately 2,000 ft (map estimate)

Rearing contribution
Describe how the site contributes to spawning, incubation, sumeaeng, and winter rearing.

Trib 3 offers high qualityJow gradient habitat accessible to anadromous sp&wiepproximately 2,000

ft. Floodplain width is 30 ft. An active 30 ft x 40 ft beaver dam creates excellent salmonid rearing habitat.
The 2008 field assessment recoréed sq m of good quality spawniiggavel.Coho were present in
September 2008.
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Note that thistream is a major flow contributor to Bear Creskd the condition of & riparian directly
influences the summer temperature profile of Bear. Current upslope management suggests thaarhe tribu
is in a recovering trajectory from harvest activity within the last 20 years.

Rearing limitations
Which functions limit he si teds product i ohesdpndatioasat i al , and what ca

No limitations currently exist

Addressing the limitations

The primary concern is to proteexisting conditionsiigh qualityriparianhabitat andhe beaver colony)
This will strengthet he tri butaryoés role for both fitosh producti o
mainstem Bear @ek No treatments are recanendedRiparian conservation is recommended.

Secondary Branch 3: McMullen Creek

Location and length

McMullen Creek enters Bear Creek at RM 5, at the upstream end of Anchor Sitgr@vides limited
rearing capacity for juvenile coho because of itspstadients and lack of pool surfaamea.Currently the
productive capacity of McMullen for coho exists only in the first 600 ft.

Rearing contribution
Describe how the site contributes to spawning, incubation, sumg@eng, and winter rearing.

McMullen6s pri mary contribution is deliverWoof gravel s,
spawning gravels were observed in the 2008 inventory conducted {8uBieys. There isurrentlyno
potential for spawning or incubatioBoho summer rearing capgcis minor.

Rearing limitations
Which functions limit he sit eds product i othesepndationt i al , and what ca

McMullen Creek is steep, deeply entrenched, and has no pool hadliimhabitat is rapid dominated and
provides no winter rearingotential. These conditions are the result of natural morphologies as aell as
legacyof debris torrent activity that has simplified the contemporary channel.

Addressing the limitations

The limitations are not to be addressed. However, maintenancelmistriparian buffer(even above the
upper limit of fish distribution, type N¥ important to maintaining theater qualitycontributions this
stream makes to Bear Creek halsitébwnstream

Secondary branch site rankings

Function

Rank the identifietbranch sites in terms of current function (1= best).
1. Trib3

2. Morton Creek
3. McMullen Creek

Restoration potential
Rank the identified branchitss in terms of restoration potential
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1. Morton Creek
2. Trib3
3. McMullen Creek(exhibits no restoration potential)

Riparian corridor

Dimensions and location
Describe tte lineal dimensionsand locationof deciduous, coniferous, and open canopy

The riparian corridor oBear Creek is fully functional, consisting of a diverse mix of conifer and
hardwoodsEven in stream segents heavily modified by rural residential development, the canopy has
either been spared or enhanced. Solar impacts are limited and at the frequency observed, beneficial for
optimizingthe productivity of the aquatic food web.

Recruitment potential
What B the recruitment potential and time frame for delivery to the ch@annel

LWD recruitment potential is very high, and contemporarimaehorSite 1, which is clad in old growth
conifer. The residential areagpresdimited potentialanddownedwood is canmonly cut out. (There

seems to be a surprising tolerance to down wood in the residential areas of Bear Creek, where log jams
were observed adjacent to retaining walls in some cases )

On the forest landa robust canopy of mixed age and species canibotesignificantwoodnow and into

the future if land managers continue existing practices. The potential to remove conifer and alder in the
riparian area is real and possible. Such activities wawlftly and dramaticallyegrade both recruitment
potential and shade quality on thesirrentlywell protected riparian corridor.

In the upper portion of the surveyed ardargeclear cut on the southwest produced noticeable warmer air
temperaturewithin the riparian caidor near the confluence of MaMen Ceek

Thermal problems

Describe the relationship between ripamiaondition and thermal problems in the aquatic system. Include
locations and causes

The high quality riparian corridaurrently mitigates for upslope harvest impacts and resultfiincional
summer temperature profile for the production of juvenile salmonids.

Critical Contributing Areas (CCA)

Description and relation to core site

ldentify the CCA6s and de
Site(s). I dentify CCAOG6s t

scribe the spati al r
hat contribute direc

An analysis of landslide risk was conducted by ODF Geotechnical specialist Jason Hinkle. The review
utilized CLAMS data layers to identify over steep upslope conditions and niiepotential for reaching
salmonid bearing reaches of the Bear €fi€ld upon failure. The prioritization associated with this

analysis is an attempt to utilize professional judgment to identify sites most likely over time to contribute
valuable woodind gravel resources to the salmdbimearing reaches of Bear Credpperdix 7 locates the

C C A 6 $he numbers on the illustration are a ranking of potential for failf@A'sare described in
upstreanorder.
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e Lowest in the system, CCA 9 is locatedMorton Creek, extending from ca7D0 ft from the
confluence with Bear Creek upstream ¢@08 ft. A failure in this CCA will deliver material to
Anchor Site 1.

e CCA 4 extendshrough a heavily populated portion of Bear Creek on either side of the Hwy 17
bridge. Itincludes an area of low terrace.

e CCA 1 extends upstream 8400 ft from the mouth of Trib.3The CCA contains all of Anchor
Site 2.

e CC A & and 5encompass all of Trib.A failure in either of them would likely contribute material
to the domstream end of Anchor Site 2.

e CCA 6 extends from just above Tarry Creek to just above the Green Diamond Bridge. This CCA
has partially failed in the past few decades, delivering much wood and sediment to the creek in the
area that ODFW wood project is kted.

e CCA 3islocated B0O0 ft below Anchor Site 3, and encompasses the full spanning beaver pond
area on Federal land.

e CCA7,in McMullen Creek is locateddO0 feet from the confluence with Bear Creek extending
2,100 ft upstream. It has potential tdider material to Anchor Site 3.

e CCA 8 encompasses the entire first order tributary entering the mainstem from the right hand side
at the bedrock falls terminatirnadromousish use on Bear Creek. Material from a failure in
this CCA could positively ipact Anchor Site 3.

Long term planning within the"8field should consider the retention of riparian canopies in these type N
upslope tributaries streams beyond the current provision of forest practice guidelines.

Ranking

Rank t he CCA O stanceno tleCar&Anchor Site systgno This ranking should consider the
contribution of substrate, wood, flow, and temperature maintenance to the Anchor Site system.

PO WONEF O~NO®©

Lower mainstem area

Winter habitat potential

In thestream segments domngited by ruratesidentialdevelopment, winter habitat is not present &bt
an attribute that can be enhanced or restored.

In the undeveloped portions of the lower mainsfetwy 18 to the lower end of Stocktétoal) there are
several areas whichomld respond well to the placement of large woody debris. Beaver are present in
these areas and protectiagd enhancing habitat for them will key tomaintainingand increasingvinter
habitat potential.

Details of locations suitable for wood placemars listed below in the prescriptions section.
Summer habitat potential

Summer habitat would also benefit from large wood and beaver protection. Both actions will increase the
presence of pools, which are essential summer rearing areas for juvenileigal@iven that temperature
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profiles in the lower mainstem remain functional throughout the summer, boosting pool surface area is
likely to realize the quickest response from salmonid juveniles emerging from BeskgEavel beds.

Lowland habitats
Descrbe lowland habitats and locations outside the 6th field

An extensive (200 acres) and complex lowlands exist in the Salmon River Estuary. The climax aquatic
community is a low Carex marsh, with both fresh and marine influenced components. The Carég marsh
known to provideoroductive summer and winter habitats for multiple species of salmdrtidshead of

tide is located at about RM 5, near the ODFW hatchery intake diversion dam. This is only 2.5 miles below
the entrance of Bear Creek.

The implicationsare strong that this large estuarine rearing area is available to juvenile coho exiting Bear

Creek both before and during the main emigration period. It is probablethatjsvenile coh@merging

from theabundant spawning graved§lower Bear Crrear dongthe low saline margins of this vast estuary

complex.Of considerable interest is how these habitats might serve as auxiliary rearing habitat for coho
Ainomadso (early coho emigrants) that ot headuti se mi ght
returns.

Seen from the other perspective, an estb@ged rearing system requires a source of juveniles, and this is
what Bear Creek provides in abundance by virtue of its spawning grhv&st, the emigration of

nomadic spring fry from BearrGo the lower mainstem and estuary habitats provides a ciiiteaction

that enables diverse functionality to exist in each habitat type. The estuary life kisitegyrelies

heavily on access for returning adults to high quality spawning grasefsund within the estuary. The

Bear Cr life historystrategymayrelyj ust as h e a v i adbilty topnovide high qeabtyt winger y 6 s
habitat that is lacking iBear Crwith its confined channel, narrow floodplain arelatively steep

gradients.

Conceptually, we understand that Bear Cr and the Salmon River Estuary function in some capacity as an
integrated and complex spawning and rearing system for coho. However, with that said, our corporate
understanding of the functional intricacies of ttakationship still remains weak. Therefore, we elect to

focus our restoration strategy on tHefi@ld channel (Bear Cr) and its habitat structure in an attempt to
maximize the 6 fields potential for providing a seffufficient and balanced array of thabitats necessary

for complete life cycle support. We have chosen in this analysis to not let the presence of additional rearing
habitat in the lowland estuary system divert us from our primary goal of creating this balanced channel
habitat system in Be&Cr. Model results for the channel habitat system support the view that summer

habitat is limiting.

Restoration analysis

Nickelson Model results

In our modeling work, we used théysical habitat conditions reporteg the 1994AQHI survey because
theyappear to accurately represent the distribution of physical halstatsl during thesummer 2008io-
Surveys field review. Minstem Bear Cr temperatsr@ppear to provide satisfactargaringconditions
evenduringlow summer flove. Thereforethere was nmeed to adjusthodeloutputto account for
systemic dysfunctionsot includedn the model.

Modeling results based on both the ODFW survival rates and the ALSEA WatetslgdBvival rates
identify summerpool surface areasthe seasonakaringlimitation (Appendix 6) This implies thaample
graveb existto seedBear Crsummer habitatto capacityand thathe gradient,active channel widthnd
itds cur r e eavenpond sulface areme cadable afarrying that summer production thrgh
winter flow regimes at normal overwinter survival ratgilding more coh@moltproduction capacitin
Bear Crwould involve increasinghe abundance clummer pool surface area
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In the summer 200Bio-Surveys inventorywe foundthat the mainsterheaver damsf the lowerBear
Creekreaches were fragile and ephemefdlis caused us to pursue an alternate modeling scenario, which
was to delet¢he beaver pads from mainstem &aches 1 and & functional winter rearing habitgtut

retain thefour winter-stable baver ponds of Bach 3)

The results of this modeling scenario shift the apparent habitat limitation from summer to winter. However,
the result of this modeling scenario also suggests that the possible winter habitat limitation only barely
favors a winter restriction. In addition, the winter limitation under this scenario exists only if we restrict our
assessment to Bear Creek itselé. discussed in theowlandhabitat section above, thestuarine marsh

habitats likely provide more than $iagfent lowland winter rearing area for parr displaced from Bear Cr by
high winter flows. Therefore, even under the assumption of fewer wstable beaver ponds than
documented, we conclude that limited summer pool surface area is the primary conefimng and

prioritizing restoration prescriptions.

Given what we now know about the quantities of different habitat typ@ear Crfrom the AQHI datand
the fragility of some (beaver ponds), we conclude that any restoration prescription desigoed t;m the
expansion of summer pool surface area (dam pools and beaver dam pools in particulag)sedirettly
address thalternate scenario that winter could limit coho srpettduction within the 8 field.

Based on the Alsea Watershed Studysseal survival rates, smolt production capacities predicted for
summer habitat and spawning gravel habitat are very similar (8908(11). This suggests that even

though the quantification of spawning gravel abundance is a conservative estimatgbyaigsi

restoration prescription that can also accomplish the secondary goal of trapping and / or sorting spawning
gravels would rank higher agpaeferredrestoration prescriptio(Appendix §.

Defining the production bottleneck

Does the seasonal bottlarieidentified by the Nickelson Model remain the primary limiting habitat when
each of the other issues identified in the assessment process are factored in? Explain.

Yes. None of the othdruman relatedr naturaly driven habitat variables (temperatuseater withdrawal,
water quality, unusual predation vectors) appear to affect the determination that summer habitat is the
primary limitation. Rural residential confinement of the active stream channguhaslearlydegraded
channel functionHowever his effectis well expresseth modelresultsbecaus¢hese reaches are
dominated by riffle and rapid habitats scoured to bedroclstigortvery low densities of cohim both
summer and winter.

As discussed in theowlandhabitats section, there may b be provision within the Salmon River Estuary
for summer coho parr pushed out of Bear Cr by density dependant pressures. The hypathetgal
scenario looklike this:

Available gravels in Bear Cr are completely utilized by spawning a@dtmdiated bythe modeling
exercise from this analygisseedingcurrently available summer habitat (pool surface area) beyond its
carrying capacity. Fry and paasrepressured out of pool habitats by inter and ksfpacific competition.
Theyseek supplementataring habitatsutside the B field, in the estuary complex.

This scenario createsiabviousguestion If supplemental summer habitats are readily available in the
estuary, is summer habitat actually the seasonal limitatioother words, if ampleummer and winter
habitats are available outside tHefild, isthe only real limitation the abundance of spawning gfavel

To deal with this concern,aweturn toour reasongor viewing streams from a"dfield perspective. Yes we

have recently learmemuch about the diverse life histories of coho. Yes we believe that habitat weaknesses
in the @" field can be mitigated for by habitats in the lowlands outside ftfeeldl. However, we also know
thatgiven access to the full suite edasonahabitats cohowill stay in these habitats from emergence

through smoltification.
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By choosing a Bfield approach to restoratiopwe emphasize the importanceppbviding contiguous,
high-quality habitatdocatedin headwater tributariess astrategythat suppds at least ondlistinctlife
history strateg among the several exhibited bgho.By optimizing tributarybasedsurvival strategigsve
encouragéeterogeneity within the species.

Potential for lowlands contribution

If the abundance of winter habitat ilaeen determined as the primary factor limiting Coho production,
discuss how lowland habitats existing outside the boundaries of the 6th field might function to provide
winter habitat for smolts produced in the 6th field.

The abundance of winter habitzs not been identified as the primary seasonal limitation either within the
6" field or beyond the extent of th& Geld because of the large surface areas of productive winter habitats
contained in the Salmon River Estuary. The Salmon River Estuaryd®n the focus of major recent
restoration and research conducted by a broad mix of partners.

Ownership issues
To what degree would land use and ownership allow restoration work?

Since the field portion of this study has been completed, the GreerbBigforestands in Upper Bear
Creek have been sold to Hancock Timber Resoutcedll be necessary to forge a partnershigh this
new land ownebefore implementing the restoratistrategypresented here

The lower portion of Bear Creek is in masipall private landholdings. There, relationships formed by the
Salmon /Drift Watershed Council will have major impacts on the success of proposed projects. Individual
meetings with small landowners can prove highly effective in developing a positivesegpdnstream
restoration projects.

Because largenumber of small private owneexistwithin the Bear Cr 8 field, we recommend
development of a community outreach plan to systematically educate local land ancheesvelop
cooperation. This mighie bestaccomplished by sendirgsummary version dhe LFA reportto the
community at large and then organizing a community presentation.

Channel complexity potential

What is the potential to increase channel complexity in the long term through Inatngtment
processes, with and without restoration?

Beaver are present, but not abundant in the basin. We noted trapping apparatus on the industrial timber
lands. Beaver trapping is unregulated and unreported, so it is impossible to know whatritial pefor
beaver populations to expand. Because beaver are now classified aéa pppbsed to a maged fur

bearer) and subject to being killed year round by any mesmprivate propertyit is unlikely that the

beaver population in Bear Creekll quickly expand to take advantage of the available haibipsovided

the opportunity

Thereare ampleiparian coniferesources currentlgresent to recruit now and into the future. The only
old riparianconifer thatexhibits the potential tpersst long-termin the streanthannekexistsin the 18 0 0 6
anchor site 1, low in Bear Creek. On thdustrialforest land, younger conifer could fall during storm
events oms a result of channel meander andision. These would provide a shorter termelfie Fifty

years out, if unloggedhe ripariarforest corridor in Upper Bear withakesignificant,long lasting large
wood contributions that wilitimulate the development dfiannelcomplexity.
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Restoration prescriptions

Potential restoration sites

Site 1:Morton Creek. Culventeplacemenand ripariarplanting Easemertp retain broad riparian buffer
for futurelandsliderecruitment. The culvert is a ca two foot concrete pipe, undersized, which creates a
barrier to upstream juvenilaigration It also prohibits downstream movement of transitory woaebris.
Alcove development near the junction with mainstem Bear is also recommended.

Site 2:Trib 3. This functional tributary would benefit from an easement to ensure the continuation of
existing onditions. Protection of the riparian plant community on the tributary in excess of the minimum
requirements of the Forest Practices Act, plus disallowing beaver trapping would create a long term
environmerdl beneft to salmonids and wildlife

Site 3: Acove developmerdt theretirement centerA side channel provides excellent potential for
creating summer rearing and winter off channel habitat for juvenile salmonigshabitatdevelopment
directly addresses the identified seasonal limitatiowddia An alcove at this location could be utilized
by progeny originating in Bear Creek, as weluastreammigrants frommainstenSalmon River. The
location is just above the confluence with Salmon River.

Site 4:At the low terrace abovthe man madgondlocated between Anchor Site 1 and Stockton Réad
excellent site exists just below the pond for stream adjacent adeyetopmentor the provision of off
channel winter habitat.

Site 5: MainstenBear Cr from top oAnchorSite 1to Stockton Roa@800 ft). Add LWD to boost summer
poolfrequencygencourage floodplain interaction and trap mobile gravel resources for spawihisgs a
continuation of the wood treatment proposed for anchor site #1 but exhibiting more sporadic floodplain
interactionpotential.

Site 6:A low interactive terrace existedir hundred feet above the Hwy 17 bridge crosshalgl LWD to
boost summer podtequencyencourage floodplain interaction and trap mobile gravel resources for
spawning

Site 7: Anchor Site 1JaddLWD to boost summer pofdequencygencourage floodplain interaction and trap
mobile gravel resources for spawning

Site 8: Anchor Site 2ZaddLWD to boost summer pofdequencygencourage floodplain interaction and trap
mobile gravel resources for spawning

Site 9: Anchor Site 33ddLWD to boost summer podlequencygencourage floodplain interaction and trap
mobile gravel resources for spawning

Site 10: Just below Anchor 3, at Structéfel, add wood tehe side channel
Site 11: Beavepopulationprotecton andenhancemen®etition ODFW, USFS and Industrial timber
ownersto disallow trappingn the Bear Cr subbasinlhroughout the basin, aesidentialprivate lands

enlist landowners to disallow trapping and encourage the expansion of a healthy bpalatiqmo

Site 12: Horse farmiparian recoveryPhoto 4) Fence and plant. East side just above confluence of Trib 3

Issues

All of the issues above fall into the following categories:
1) The lack of instream structure and failure of historic beaver papulebntribute tdimiting
summer rearing habitat for coho and other salmonids.
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2) Potential degradation of existing functional habitats which can legally be altered in ways that will
greatly diminish their production capabilities.

Goals

The ultimate goal ifo initiate activities that lead thoth immediateand long termimprovementn
ecosystenfunctionthatareexpressed bthe strearés abilityto produce salmonids and provide high water
quality to the Salmon River mainstefho t hat end, uisueésfollovengiessary to p
1) Creatsummer pool habitat in areas where the geomorphology and land use are suitable for the
addition of large woody debris.
2) Maintainexisting functional habitathrough the protection of beavandthe supplementation of
course wody debris.Conservation and in some cases expansion of existing riparian plant
communities to insure future natural recruitment of large waratithe provision of summer
shade

Methods

1) Utilizing the list of sites identified ifi Potential Restoration %0 section, initiate landowner
contacts to inform landholders of the resource potential on their lands, and the possibility of
partnerships to realize that potential.

2) Develop detailed restoration strategies for sites with willing partners, and raisedunmgdement
those projects

3) Contact landholders with important resources needing long term protection to assess interest in
maintaining existing function. Secure conservation agreements where possible.

Potential complications

1) Landownerconcerns about therosive effect of large wood the streanchannekequiresa
substantial investment in education. Likewise, protection of beaver can be a difficult concept in a
state where they are officially classified as a predator, and can be dispatched by anyyeetho
round.

2) Existing lawscurrently permitimber harvest, development and trapping to a degreevitat
continue to negatively impact system functions within Bear®re financial gains from these
activities are attractive. Individuals and corparas are often reluctant to relinquish potential
access to these resources.

Expected results

1) Large wood placement and expanding beaver populations will increase the capture of transitory
woody material&nd nutrientsincreasing both summer and winter ragrhabitatand
productivity. Increased retention and sorting of spawning gravels will also othasechanges
will lead to increased coho salmon production in Bear Creek.

2) Retention of the existing high quality riparian habitat, and its expansion diwMGreek, ensure
a future source of large wood to maintain the benefits provided by the recommended restoration
projects.
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Restoration rankings

From the recommendations listed above, list and rank the restoration work that most effectivelysstabilize
the population at a higher base level and prioritizes the recovery of ecosystem function.

1) Site 11. Beaver populatigsrotection and enhancement
2) Site 9. Anchor Site ,3vood placement

3) Site 7. Anchor Site,lwood placement

4) Site 8. Anchor Site, 2vood gacement

5) Site 6.Wood inlower mainstem

6) Site 5. Wood imiddle mainstem

7) Site 1. Morton Creek

8) Site 12. Horse farm riparian recovery

9) Site 10. Add complexity to existing instream project.
10) Site 4. Stream adjacent alcove development

11) Site 3. Retirement Centalcove development

12) Site 2. Trib 3 Protect broad riparian w/ easement
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APPENDICES

Appendix 1. Drainages of the Bear Creek sub-watershed

# Name R|yer Enters | Slope Gradient Floodplain Relauve Comment
mile | from | faces size
1 Morton Crk | 0.25 R N 2 2 4 Significant habitat
2 1.36 L N 5 5 1
3 1.64 L NwW 2 3 3 Significant habitat
4 1.81 L NW 3 2 3
5 Southman 255 R NE 3 3 5 FuII_spannlng jam
Crk denies passage
6 | Tarycrk | 277 | R NE 3 3 4 | 8Mtverticalfalls @
mouth
7 2.83 R N 3 3 2
8 3.40 R N 2 3 2
McMullen Steep/limited spawn
9 Crk 4.51 R N 3 2 2 of rear
10 4.72 R N 2 3 1
11 5.45 L W 3 4 1




Appendix 2. Habitat features and survey status of streams within the Bear Creek sub-watershed which have coho
bearing potential

Survey River Mile

Survey Resource

Valley Morphology

Aquatic Habitats

Curr
Surv Bvr Wood
Rch | Stream Grad Valley . Pools ;
cs/mi
D Beg End Len | Type Year Rch (%) Width Con straint (%) Pnds (P )
ID )
Total Key
1994 Surveys
1 CB:flfr 0.00 255 255 28:: W 1994 1 | 1.5 Broad Terrace/Hillslope | 31 2 163 2
2 CB:flfr 255 3.03 048 28:: W 1994 2 | 1.9 Narrow Terrace/Hilislope | 44 2 174 0
3 |Bear 1303 401 098 |9P"W 1904 3 | 26 Narrow Terrace 32 4 105 3
Crk AQI
4 [B® 1401 555 155 |OCP"W 1904 4 | 53 VeV Hillslope 22 9 200 13
Crk AQI narrow
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Appendix 3. Bear Creek spawning gravel estimates

Spawning Gravel (m2)

Stream Poor Fair Good
Bear Crk 0.0 6.1 159.6
Morton Crk 0.0 3.3 1.7
McMullen Crk
Southman Crk
Tarry Crk 0.0 0.0 1.1
Trib 3 0.0 0.0 6.7
Total 0 9 169
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Appendix 4. Habitat data used to calculate juvenile coho carrying capacity and smolt potential in upland stream

channels of the Bear Creek 6th field

The values are best estimates of current conditions based on USFS and ODFWurabitat BioSurveys Rapid Bioassay surveys of fish populations (which
provide pool dimension data), and field work conducted during the current project. Note that the number of beaver peads @der surveys has been
substantially reduced based oona current information.

Summer Uplands Habitat (m?2)

Winter Uplands Habitat Data

Lat | Mid Act # | Pent | Rch
Stream Rch | Cscd | Rpds Gr Glds Tr Plg Scr Ch | Dam | Ale Bur Bkwir chl Grad bvr Is len
P Rffls Pls | Pls Scr | Pls | Pls | Pnds | Pls | wdth | (%) P
Pls pnds | (fract) | (m)
Pls (m)
Bear Crk 1 3,652 | 11,515 | 1,449 137 | 6,035 100 90 1,329 8.0 1.5 2 0.32 | 4,102
Bear Crk 2 1,890 35 81| 1,077 60 273 50 7.4 1.9 2 0.44 768
Bear Crk 3 519 4,090 40 31 965 103 1,094 6.1 2.6 4 0.32 | 1,577
Bear Crk 4 520 247 20 5.3 5.3 0 0.03 195
Morton Crk 1 793 427 437 1.5 5.0 2 0.52 914
McMullen
Crk 1 1,054 117 1.8 7.0 0 0.10 640
Southman
Crk 1 981 245 1.8 6.0 0 0.20 671
Trib 3 1 877 472 178 1.8 6.0 1 0.43 762
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Appendix 5. Habitat data used to calculate juvenile coho carrying capacity and smolt potential in lowland lakes,
ponds, and wetlands of the Bear Creek 6th field

Descriptive
name of
habitat
area

Summer Lowlands Habitat Data

Winter Lowlands Habitat Data

Stillwater with edge Wetland Flooded Stillwater with edge Wetland Flooded
habitat channels wetlands/sloughs habitat channels wetlands/sloughs
Assumed Assumed Assumed Assumed
) functional | Wetland . functional | Wetland
: functional | Chan : . : functional | Chan : .
Perimeter ; width surface  Fraction | Perimeter ; width surface  Fraction
width of len width of len
(m) along area wetted (m) along area wetted
lake (m) id 5 lake (m) id >
edge (m) one side (m2) edge (m) one side (m2)
(m) (m)

No lake, pond or wetland habitats exist within the Bear Creek 6th field that currently support coho production
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Appendix 6. Bear Creek limiting habitat analysis based on the Nickelson
model

Physical habitat conditions reported in the AQHI data appear to accurately represeniditions

reported during the summer 2008 field review by Bigveys. In addition, mainstem Bear Cr temperature
profiles are adequate for providing quality rearing through even low summer flow regimes. Therefore, no
adjustments to the model output hdnezn made to account for systemic dysfuncthmysondthe capacity

of the model.

Both seasonal rearing capacity methodologies (ODFW and ALSEA watershed study) agree that the
abundance of summer pool surface areas for rearing is the current seastatadinin other words, there

is ample gravel to seed the available summer habitat to capacity and the appropriate gradients, active
channel width and beaver pond surface areas to carry that summer production through winter flow regimes
at normal overwintesurvival rates.

If we challenge the current conditions slightly by hypothetically removing the mainstem beaver pond
habitats from just mainstem reaches 1 and 2 (this scenario retains 4 winter stable beaver ponds in reach 3)
then the ODFW model resalsuggest that the abundance of high quality winter habitat becomes the
seasonal limitation. The rationale for suggesting this scenario comes from the assessment made by Bio
Surveys during the summer 2008 inventory that the mainstem beaver dams in the#miies were

fragile and ephemeral. The model outputs presented reflect this approach.

Thetablesbelowshow the resultef calculationavhich estimate the number of coho that can be
supported by thBear Creekearing system.

The specific goalsvereto: 1) Estimate the number of coho that can be supported during each :
of the year, and 2) Rank the seasonal habitats in terms of their ability to generate "potential s
this identifies which seasonal habitat most limits the production of sfrmtisthe system.

Ideally, this evaluation would utilize spawning gravel data along with habitat data describing ¢
summer and winter rearing conditions. However, physical habitat surveys are almost always
conducted during the summer. In practicahtgrwinter and spring survey data are not available

To accommodate these deficiencies, we use a-aariind to estimate winter rearing capacity, bu
currently are unable to estimate the spring rearing capacity.

The workaround method for estimating mter rearing capacity utilizes a polynomial regression
equation that relates winter rearing capacity to summer habitat conditions. This equation is pi
by ODFW research. No such wesakound exists for estimating spring capacity, and it is not
estimatel.

The current evaluation thus aims at determining whether spawning gravel, summer condition
winter conditions are most limiting in the rearing system.

The model used to identify the limiting seasonal habitat is "Version 5.0. Coho Salmon Carryir
Capacity Model", provided by Tom Nickelson of ODFW Research Division. This model uses
seasorto-season survival rates to estimate potential smolt production for each seasonal habit
have two sets of survival rates, one provided by ODFW research aotthéndy Jim Hall's Alsea
watershed study. We compare model results using both sets of rates.
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Results presented
Five tables are presented.:

Table A lists the summer rearing density for each stream habitat type. The same table is pres
the Summetplands sheet, where it is used to calculate rearing capacities. It is included here
to illustrate how strongly reach habitat structure affects rearing capacity.

Table B lists the two sets of survival rates used to evaluate potential smolt production

Table C lists spawning, summer and winter rearing capacities that have been calculated for €
upland stream and lowland habitat.

Table D lists potential smolt production for each upland stream and lowland habitat based on
ODFW survival rates.

TableE lists potential smolt production for each upland stream and lowland habitat based on
study survival rates.

Table F lists habitat capacity and potential smolt production for each seasonal habitat. This te
comprises the primary product of the bsés.

Table A. Stream summer rearing densities
Table A. Coho rearing density for each summer stream habitat type.

Habitat type Fish/sg m
Cascades 0.24
Rapids 0.14
Riffles 0.12
Glides 0.77
Trench Pools 1.79
Plunge Pools 1.51
Lateral Scour Pools 1.74
Mid Chan Scour Pools 1.74
Dam Pools 1.84
Alcoves 0.92
Beaver Ponds 1.84
Backwaters 1.18

Data of Tom Nickelson based on ODFW research.

Table B. Survival rates to smolt
Table B. Season (life stage) to smolt survival rates.

ODFW Research Alsea study data
Survival
Life stage rate Life stage Survival rate
Egg to smolt 0.3200 Egg to smolt 0.0270
Spring to smolt 0.4600 June to Smolt 0.0644
Summer to smolt 0.7200 Fall to smolt 0.1110
Winter to smolt 0.9000 Winter to smolt 0.2870

Rates used by Tom Nickelson (ODFW)  Rates provided by Jim Hall (OSU Dept of F & W)
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Table C. Rearing capacities
Table C1. Upland rearing capacities.

Stream ID Rearing capacity (# eggs or fish)
Number Name Spawning Summer Winter
Stream 1 Bear Crk 135,542 24,067 25,526
Stream 2 Morton Crk 2,792 1,642 745

McMullen
Stream 3 Crk 330 171
Southman
Stream 4 Crk 544 247
Stream 5 Tarry Crk 917
Stream 6 Trib 3 5,583 1,254 503
Totals 144,833 27,837 27,192
Table C2. Lowland rearing capacities.

Habitat type

Rearing capacity (# fish)

Summer

Winter

Stillwater with edge
habitat

Wetland channels

Flooded wetlands

Total

Table D. Potential smolt production based on ODFW survival rates

Table D1. Upland potential smolt production based on ODFW survival rates.

Stream ID Potential smolt production (# fish)
Number Name Spawning Summer Winter
Stream 1 Bear Crk 43,373 17,328 22,973
Stream 2 Morton Crk 893 1,182 670

McMullen
Stream 3 Crk 238 154
Southman
Stream 4 Crk 392 222
Stream 5 Tarry Crk 293
Stream 6 Trib 3 1,787 903 453
Total 46,347 20,043 24,472

Table D2. Lowland potential smolt production based on ODFW

Habitat type

Rearing capacity (# fish)

Summer

Winter

Stillwater with edge
habitat

Wetland channels

Flooded wetlands

Total

survival rates.
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Table E. Potential smolt production based on Alsea study survival rates

Table E1. Upland potential smolt production based on Alsea study survival rates.

Stream 1D Potential smolt production (# fish)
Number Name Spawning Summer Winter
Stream 1 Bear Crk 3,660 2,671 7,326
Stream 2 Morton Crk 75 182 214

McMullen
Stream 3 Crk 37 49
Southman
Stream 4 Crk 60 71
Stream 5 Tarry Crk 25
Stream 6 Trib 3 151 139 144
Total 3,911 3,090 7,804

Table E2. Lowland potential smolt production based on Alsea study survival rates.

Habitat type

Rearing capacity (# fish)

Summer

Winter

Stillwater with edge
habitat

Wetland channels

Flooded wetlands

Total

Table F. Overall rearing and smolt production capacities.
Table F. Combined upland and lowland rearing capacity and potential smolt
production. Smolt production is estimated using both ODFW and Alsea

watershed survival rates.

Life stage (season) Rear_ing Potential smplt production  (#
capacity (# fish)
fish) ODFW rates Alsea rates
Spawning (# eggs) 144,833 46,347 3,911
Spring (# fish) no data no data no data
Summer (# fish) 27,837 20,043 3,090
Winter (# fish) 27,192 24,472 7,804

No estimate of spring capacity or potential smolts produced is possible with

current data.

Calculation of Spawning (# eggs) is based on the assumptions of 2500

eggs/redd and 3 m2/redd
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Appendix 7. Bear Creek ODF slope risk analysis map
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