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Introduction
This document provides watershed restoration actions proposed to enhance the coho salmon population within the Middle and Upper Fiver Rivers  Sixth Field basins in Lincoln and Lane Counties, Oregon.  The basins are 6th field sub-watersheds of the Alsea River, which enters the Pacific Ocean through an estuary directly north of Waldport Oregon

The goal of the restoration effort has been to identify the dominant processes and habitat characteristics that limit the production of coho salmon smolts in the subbasins, and to develop a prioritized list of actions (“prescriptions”) for removing the limitations in ways that normalize landscape and stream channel function.

Restoration and assessment protocols used in developing the plan are described in “Midcoast Limiting Factors Analysis, A Method for Assessing 6th field Subbasins for Restoration”, available at www.midcoastwatershedscouncil.org/GIS, or by contacting the Midcoast Watersheds Council. Please refer to this document for detailed information on assessment, nomenclature, prioritization rationale and methodology.

Resources used in developing the plan
· Bio-Surveys LLC. 1998, 2001, 2002 summer and 2003 winter snorkel surveys: These “Rapid Bio Assay” fish inventories identify the species, age class, density and distribution of salmonids in pools based on fish counts, made in randomly selected pools of a stream reach.
· Bio-Surveys LLC. 2007 Field assessment: This identifies the location and functionality of the sub-watershed’s Core Area and Anchor Site(s). The field assessment of Middle and Upper Five Rivers was implemented in May of 2007.

· Hinkle, Jason. Oregon Department of Forestry. 2007 Oregon Department of Forestry slide assessment mapping: This procedure evaluates failure-prone headwater slopes as potential sources of wood and substrate to the aquatic corridor. The evaluations help identify Critical Recruitment Areas within the sub-watershed.
· Habitat Limiting Factor Model (HLFM): This analytical model, also referred to as the Nickelson Model, evaluates estimates of spawning gravel, egg deposition rates, and abundance of aquatic habitat to identify which seasonal habitat, and thus which Coho life stage, currently limits smolt production within a watershed. The model is described in ODFW Information Report 98-4.
· Raleigh Consultants. 1993. Stream Survey and Fish Habitat Inventory 53-04T0-3-6011N

· Stein, Staci. 1998. ODFW Aquatic Inventory Project Stream Report: Fendall Creek
· Stein, Staci: 1997. ODFW Aquatic Inventory Project Stream Report: Five Rivers

· USDA Forest Service. USDI Bureau of Land Management. 1997 Lobster/Five Rivers Watershed Analysis
· Oregon Department of Environmental Quality.  2005.  Temperature Monitoring Data.

· Five Rivers Landscape Management Project EIS 2001. 
Watershed overview

This analysis combines two separate 6th field HUC subdivisions into a single more natural subdivision that includes Upper and Middle Five Rivers.  Most previous analyses using the limiting factors methodology have examined 6th fields individually.  In this case the larger geographical area better represents the type of watershed subunit that the methodology is designed to accurately interpret. Two sixth field drainages, Green River and Crab Creek, flow into these combined sixth fields from the south. These are unique 6th fields, and are important players in salmonid production for the upper Five Rivers subbasin.  
Neither of these streams has been included in this analysis because: a) they have been categorized as separate hydrologic subdivisions and b) they both are currently temperature limited during summer flow regimes and thus provide no additional summer habitat for juveniles produced in the Middle or Upper Five Rivers 6th field. In addition, extensive analyses have been conducted on Green River as a result of pre- and post-wood placement. These studies indicate that Green River is currently not functioning to its full habitat capacity for incubation, summer or winter habitat.
 In essence, contemporarily there have not been enough adult coho returning to the system to utilize the vast quantities of available habitat. This is only important in the current analysis as a reminder that nomadic fry that may be emanating from Green and Crab are likely not present in the mainstem of Five Rivers because of density dependant pressures occurring in Green or Crab. This supports our decision to model the chosen 6th fields without considering the influence of Green and Crab.  
Lord Creek, the lower portion of Summers Creek and the portion of the mainstem on Hockema and Elliot properties were not surveyed in 2007 by Bio-Surveys LLC because landowners denied permission
Middle Five Rivers sixth field begins at the mouth of Buck Creek (RM 9.7) and ends at the mouth of Summers Creek (RM 16.6).  The sixth field drains 4,238 acres, over a distance of almost 7 miles. Upper Five Rivers sixth field includes Summers Creek, and extends to the headwaters of Five Rivers ~RM 21, a distance of 4.4 miles.  It encompasses 5,731 acres.

Within the combined sixth fields twelve tributaries provide habitat for coho salmon.  From steep headwaters areas in the coastal hills, these streams level out to the low gradient habitat utilized year round by coho salmon.  An additional 14 tributaries provide flow, potentially cold water, sediment and woody material to the system.  See Appendix 1 for a complete summary.
Brook Lamprey were observed spawning, and Pacific Lamprey redds were present in May of 2007.  Freshwater mussels were occasionally observed.

Six beaver bank dens were observed on Five Rivers in 2007.  Three actively maintained beaver dams were noted in the 2007 field survey.  Historical beaver flats were notably lacking occupants.

In 1849 the Yaquina fire burned through the Five Rivers area.  Homesteading began in 1870 and continued through the 1920s, with additional major human caused fire events shaping the landscape.  Commercial logging followed beginning in the 1940s, and continued through the 1990’s, when the Northwest Forest Plan significantly reduced harvest on public lands within this basin. The remnants of the Coquille Valley Lumber Mill that included mill ponds, extensive paving and multiple structures are still present and exhibit the potential to impact rain flow patterns, channel meander and water quality. 
The majority of the study area is in federal ownership, with private ownership concentrated on the mainstem and lower tributary reaches below the upper portion of Upper Five Rivers.  Historical land use on the private sector is exemplified by current conditions there.  Limited, dysfunctional riparian habitat dominated by abandoned pasture borders deeply entrenched, simplified stream channel.  On the Siuslaw Forest ownership in the upper basin, Northwest Forest Plan implementation combined with a longer recovery time equates to recovering stream corridors exhibiting a positive trajectory toward proper  function.
Current status of Coho 
Basin wide

The status of Oregon Coast Natural (OCN) Coho in the Alsea basin has been well documented for adult spawners by ODFW’s Stratified Random Sampling Program, and for the summer standing crop of juveniles by the Midcoast Watershed Councils Rapid Bio-Assessment Inventory. The adult data provide a sense of basin-wide trends in abundance, while the juvenile data indicate trends within specific 5th and 6th fields.
A 16 year review of basin wide trends in the Alsea indicate that adult escapement hovered at a very low level from 1990 to 1998 and only once during that period exceeded 1,700 adult Coho. This depressed status culminated in the 1998 cohort crashing to a total basin estimate of 213. 
From the period of 1998 to 2005, there was a very significant and nearly steady incline in spawner abundance in the Alsea basin that peaked at 13,907 in 2005. An 86% decline (from the 2005 level) was documented in the latest available adult inventory data collected for 2006 with adult escapement declining to 1,972 (basin scale escapement estimates have not been finalized for the 2007 spawner year, but preliminary values suggest another depressed adult abundance year).
The general improvement observed in adult escapement during the seven year period between 1998 and 2005 was likely influenced by two important factors:

· A dramatic increase in ocean survival rate from smolt to spawning adults. This increase was documented by ODFW’s Life Cycle Monitoring program, which found that survival rates exceeded 10% at multiple locations.

· A cessation of hatchery Coho releases into the Alsea basin from the Fall Creek Coho production facility. This reduced the influence of adverse genetic interactions between hatchery and wild stocks. (To quote Monitoring and Evaluation of Supplementation Projects, ISRP and ISAB, 2005: “The primary genetic risk is that matings in the wild involving one or more hatchery origin parents results in the production of offspring with reduced fitness”.)
The current (2006 / 2007) two year decrease in abundance is a coast wide trend that likely is driven by influences on survival occurring during ocean residence.
Within the combined Upper and Middle Five Rivers sixth fields, the status of coho is more finitely  described by evaluating Rapid Bio Assessment (RBA) snorkel data from 1998 through 2004.  With the exception of 1999, Bio-Surveys quantified coho young of the year abundance throughout the combined sixth fields during this time span.  1998 – 2002 were complete inventories for the combined 6th fields and 2003 and 2004 only documented abundance from the falls above Prindel Creek. 

RBA data can be utilized to estimate adult escapement, as well as assist in the identification of key anchor habitats for summer rearing. The abundance of coho parr observed in 2004 was more than twice that of any previously inventoried year.  This was related to the 2003 adult coho escapement estimate of 8,957.  We know from extensive inventories conducted in Green River (a major contributor to the combined 6th field) that the even higher escapement estimates of adults observed in 2005 (entire Alsea basin, 13,907) still were not capable of seeding any of the seasonal habitats available in Green River (this includes, spawning, summer and winter).
The 6th fields
Core Area
The core describes the full extent of the summer distribution of juvenile coho.  For Middle and Upper Five Rivers, the core area extends from the mouth of Buck Creek at RM 9.7 to RM 22.1, ~3.5 miles upstream of Prindel Creek. It also includes all tributaries to their upstream extent of coho distribution, described below in each stream section. 
The lower mainstem portion of the core is dysfunctional due to elevated summer temperatures. Oregon Department of Environmental Quality (ODEQ) reported temperatures to 19 deg C at RM 11, 11.7 and 11.9 in 2004.  The Lobster/Fiver Rivers Watershed Analysis compiled temperature monitoring data for multiple years prior to 1997 from several governmental sources.  The report identified the duration of elevated stream temperatures (7 day mean max of 20.5C) throughout mainstem Five Rivers from the confluence with the Alsea River to Five Rivers RM 19.5. 
The 1997 Lobster-Five Rivers Watershed Analysis states that water temperatures exceeding 17.8 deg C were recorded from the mouth of Five Rivers to RM 19.5, just below Trib B.  Temperatures at the mouth of Five Rivers were elevated for a total of 80 days, whereas at the upper end (RM (19.5) temperatures were elevated for 10 days; at RM 14.3 temperatures were elevated for 45 days. This is a reflection of increasing canopy cover and cold water inputs at the upper end of Upper Five Rivers.

An excellent record of salmonid response to these temperature limitations is evidenced in the Rapid Bio-assessment data.  The data indicate a near absence of juvenile coho at the mouth of Buck Creek (0.2/sq m) gradually increase to “seeded” pools (1.5/sq m) 2,000’ above the falls RM 19.3).  This coincides very closely to the monitored sites with the longest and shortest durations of elevated temperatures.  A 5 mile zone of extremely low summer rearing densities was observed during multiple summer inventories between the confluence of Buck Cr and the confluence of Green River. This low salmonid abundance most likely brackets the zone of high summer temperature impacts that also extends downstream to incorporate an additional 10 miles of mainstem Five Rivers to it’s confluence with the Alsea River. 
The tributaries to Five Rivers offer acceptable summer rearing temperatures.  There, functional riparian habitats keep water temperatures moderate.  An exception is lower Crazy Creek which is meadow dominated.  Crazy Creek’s lower portion is beaver marsh, with a large enough beaver pond to suggest stratification of water temperatures and excellent summer rearing potential.
Limiting seasonal habitat analysis
Using the Nickelson model
A primary goal of the assessment process is to identify which seasonal habitat most restricts smolt production. Restoration work then focuses on improving those aquatic, riparian, and upslope conditions contributing to the restriction.
A principle, but not conclusive tool used to identify the limiting seasonal habitat is the Nickelson Model. The model requires estimates of the amount of Coho spawning gravel in the sub watershed, a quantification of each type of pool, riffle, glide, and rapid habitat present during summer flow regimes and the development of a regression equation to predict the abundance of winter habitat utilizing metrics collected in the summer.
The Assessment phase of the current study supplies estimates of spawning gravel, while previously conducted habitat inventories provide habitat data. Historic or current AQHI habitat inventories were available for some stream segments. However, some habitat data was interpolated utilizing the 1999 RBA snorkel inventory database that collected a 20 percent sample from all stream reaches with Coho. Most of the habitat inventories have been conducted by ODFW and USFS; occasionally private landowners and watershed councils commission inventories.
Data sources

Habitat and spawning gravel inventories were used to estimate the capacity of the watershed to generate and support the development of coho salmon through the four stages of freshwater residence up to smoltification.  Aquatic habitat inventories conducted by USFS (1993) and ODFW (1997 and 1998) provided detailed information on habitat features. A dramatic decline in beaver since those studies were conducted have lead to some major alterations in the landscape, and hence in the utility of the data.  Field observations made in 2007 play an integral role in this evaluation.
Because the abundance of beaver dams is a critically powerful variable of the regression equation utilized in this analysis to predict the abundance of winter habitat using summer habitat variables, we elected to superimpose the 2007 abundance of beaver dams on the 1993 – 1998 AHI data that was utilized. This required that we recreate the native stream channels habitat frequency in those segments where historic beaver ponds no longer exist. 
The result of this effort gives us a more contemporary view of current function. In a nutshell, beaver pond habitats have virtually disappeared from the aquatic landscape when we compare 2007 conditions to 1990’s decade. The net result is lower summer and winter rearing surface areas and maximum spawning gravel abundances.
Model limitations

The Nickelson model was employed to determine whether spawning gravel or one of the seasonal rearing habitats constitutes the resource that most limits coho smolt production. Information for this analysis came from two principle sources: 1) The 2007 Field Assessment phase of the project, which provided estimates of the quantity and quality of spawning gravel; and 2) ODFW and USFS habitat inventories, which provided most, but not all, of the necessary habitat data.

Habitat conditions and distribution are then 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 Nickelson modeling exercise that looks at hypothetical subbasin relationships utilizing only total

seasonal habitat surface areas and their associated 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 equation developed 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 sedimentation, temperature thresholds, intra and inter-specific 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 Watershed Study that better reflect the impacts of these other 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 assessment 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.

Alder Creek field assessment
Alder Creek is located at RM 11.65, entering Five Rivers from the north. It enters the 6th field 1.78 miles above the confluence of Buck Cr.
Migration barriers
There are no migration barriers on Alder Creek.

Temperature issues
In 2001 the Alsea Watershed Council in cooperation with the ODEQ conducted stream temperature monitoring on Alder Creek below the county culvert.  The monitoring ran from 6/15 to 9/9, with temperatures ranging from 10.9 to 15.4C.  
With the exception of some abandoned beaver meadows the stream corridor was observed to be well shaded in 2007, with no indicators of elevated temperatures.  The majority of old beaver meadows were recruiting young alder, and will soon exhibit a closed canopy.  
In 2,000, Bio-Surveys recorded temperatures of 68 deg F in a beaver pond 2,000’ from the mouth.  This pond no longer exists.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 

In May of 2007 Bio-Surveys field study of Alder Creek identified 102 sq m of spawning gravel. There were 19 sq m (19%) of fair quality and 83 sq m (81%) of good quality spawning gravel.  The qualitative assessments of gravel condition are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness.  
These counts represent the number of spawning sites that are located in a zone exhibiting the proper hydraulics for successful spawning of adult coho or steelhead.  They do not represent any measure of the availability of spawning sites appropriate for adult chinook or cutthroat.

A decades long collection of rich gravels impounded behind dams has recently been released as beaver dams have breached because of the decline in beaver abundance.  These gravels have been washed and sorted, and provide abundant high quality spawning resources for Alder Creek. 
Gravel was consistently distributed throughout the system because of the vast abundance of legacy beaver ponds that had captured and retained it. Because all beaver dams collapsed at once (judging from the similar aged alder regeneration at each site), gravels are currently at peak abundance within the tributary.
Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

In 2007 coho were observed throughout the surveyed stream reach to the forks 5,200’ from the confluence with Five Rivers.   This coincides with distributions observed during rapid bio-assessment snorkel surveys in previous years.  Above this point stream gradient increases rapidly, and habitat potential for coho ends.  
Summer juvenile abundance data has only been available for the very low adult escapement years of 1998 and 2000. Access was denied by the current landowners for years exhibiting higher spawner abundance. Back calculations derived from juvenile coho abundance in Alder Cr during these low abundance years suggests an adult escapement of approximately 4.
The habitat based Nickelson modeling effort suggests that Alder Cr currently has the capacity to produce approximately 2,392 summer coho parr at full seeding. This is without any of the beaver dam surface areas that were historically know to exist in the system. Production potential would be exponentially higher with the recovery of this habitat type.

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

Summer cover for juvenile salmonids is often expressed in quantitative inventories as the abundance of wood present in pools.  Below the county culvert, in the lower 900’ of Alder Creek, wood densities are excellent. Above the county road there is little wood in the stream.  Reed canary grass provides some summer cover in old beaver flats.
The 2000 Bio-Surveys Rapid Bio-Assessment rated average pool complexity in Alder Creek at 2.2.  This scale is based on the total percent of pool surface area that is associated with some form of structural complexity that is capable of providing cover (Over hanging vegetation, large substrate, wood, undercut bank, etc.) 2 is 1-25% of pool surface area, 3 is 26-50% of pool surface area associated with cover. The 1993 Raleigh stream survey identified lack of pool complexity and cover as limiting factors in salmonid production in Alder Creek. The May 2007 Bio-Surveys field study identified two full spanning jams above the county road.  These jams were functioning to capture bedload and aggrade the stream channel.

Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

The 1993 AHI conducted by Raleigh and Associates noted low densities of interactive wood in the channel and limited potential for future recruitment from the riparian. These features and the current lack of impounded beaver pond habitat, suggest that Alder Cr functions primarily as high quality spawning and incubation habitat. This condition is a great asset to a well functioning core habitat that is capable of the provision of both summer and winter habitat in the mainstem of Five Rivers. As we will encounter within the mainstem Five Rivers review, proper function is severely limited in the mainstem by elevated summer temperatures and deep channel entrenchment that denies the active channel access to its winter floodplain. Given that the recovery of channel function in the mainstem of Five Rivers may be unattainable especially for winter habitat, it may be appropriate to encourage additional summer and winter rearing capacity in the cold water tributaries of the mainstem by recovering beaver populations. In 1993 there were 20 beaver ponds identified in Alder Creek.  In 2007 there were none.

The 2007 Bio-Surveys field study noted adequate large riparian and upslope conifer present for recruitment to Alder Creek.

Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
Below the county road Alder Creek is constrained by hillslopes.  The wood densities are excellent, and floodplain interaction is optimal, though the valley is very narrow. Above the county road, the floodplain width increases.  The May 2007 Bio-Surveys field study identified two full spanning jams just above the county road.  These jams were functioning to capture bedload and aggrade the stream channel.  Upstream of the jams floodplain interaction is limited.  A series of former beaver impoundments are evident, where low terraces are riddled with complex side channels.  The terraces are currently populated with ~six year old alders; the channel is in the process of down cutting, and over 20% of the channel surveyed in 2007  exhibited exposed bedrock.
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

Channel complexity potential is high; beaver were in the system until recently, and their legacy remains as low interactive terraces.  If re-colonized in the near future, these terraces will once again provide off channel habitats for salmonids and wildlife.  
Channel complexity limitations
List and rank the factors currently limiting the development of channel complexity.
1) A lack of structure limits development of channel complexity.  Alder Creek is on a trend toward channel simplification, as the last vestiges of beaver impact disappear.  Large wood is present at very low levels.
2) 1140 lineal feet of exposed bedrock was identified in the 5,175’ of stream surveyed in 2007 by Bio-Surveys; this comprises 22% of the streambed surveyed.
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.
1) Re-introduce beaver, and establish protections for those and any natural recruits from the declining population. 

2) The addition of large woody debris will collect transient woody and bed materials leading to channel  aggradation and floodplain reconnection.  This addition could involve the strategic felling of riparian conifers because ground based machine access is not technically possible.   The Forest Service proposed to use a helicopter to add wood to this stream in the 2001 Five Rivers Landscape Management Plan.
Anchor Site 1
Location and length
Anchor Site 1 begins 2,000 feet from the mouth in old beaver flats, and extends 700’upstream.  In 2000, this site was an occupied beaver pond when surveyed by the Bio-Surveys rapid bioassessment team.
Sinuosity
Sinuosity is low as a result of the 2 – 4 % gradient profile, the hillslope confinement and the narrow band of potential floodplain to encourage meander.
Terrace structure
The anchor site is comprised of a series of low interactive terraces, in historic beaver flats. Floodplain interaction here is an attainable goal with the addition of structure in the form of wood or beaver dams.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.
The site currently functions as primarily high quality spawning habitat. There is however such a recent legacy of impoundment that both summer and winter rearing potential have clearly been much higher in the recent past (2000).
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

1) The absence of beaver populations in the past decade limit summer pool habitat.  Floodplain interaction, with accompanying water retention and delayed release, has decreased as dams disappeared. This has reduced summer pool surface areas and resulted in lower smolt production potential.
2) Likewise, winter habitat is compromised by a lack of structure present to force the creek onto its floodplain, creating refugia from high winter flows for juvenile salmonids.

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.

1) Restoration of beaver colonies by transplanting and protecting could address the limitations.  A food supply in the form of regenerated alder and shrubs on historic beaver meadow is present and abundant in Alder Creek. Natural recruitment of beaver may occur in the future.
2) Large woody debris could be added by the strategic felling of riparian conifers or helicopter because ground based machine access is not technically possible. Naturally recruited conifers from robust riparian stands pose a good long term solution but may not be recruited for several years or decades.
Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (1= best).
Anchor Site 1
Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
Anchor Site 1
Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.
On the lower, privately owned portion of Alder Creek (~2,000’) a diverse, robust deciduous plant community forms a closed canopy.

In 2007 the Bio-Surveys field study noted two young tree plantations in the system.  In former beaver sites the riparian area consists of <10 year old alders, shrubs, forbs and reed canary grass.  Although these sites are essentially open canopy now, they will not remain that way for long.  Upslope conifers are present, large, and available for long term recruitment down steep slopes.  
There is a block of mature timber on a tributary canyon 4,000’ upstream of the confluence with Five Rivers.  The timber extends upstream of the trib canyon along the mainstem of Alder Creek. 

Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?
Recruitment potential is high, and the time frame for delivery is uncertain. The process will likely be driven by slope failure or storm events.  Abundant, mature conifer is present in the system. 
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
No thermal problems were evident in 2007.  
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

Just below the end of coho use (forks) on Alder Creek there is a critical contributing area.  The anchor site is 2,000’ downstream.
Crazy Creek field assessment
Crazy Creek enters Five Rivers from the north at RM13.7. Crazy Cr enters the 6th field 4.2 miles above the confluence of Buck Cr.
Migration barriers
There is an 18” step at the mouth of Crazy Creek creating a barrier to upstream summer juvenile migration (Photo 1).

A 6’ corrugated metal pipe under the Lane County road is undersized in the 10’ wide channel.   The bottom is rusted through.  This is a juvenile barrier. The replacement of this culvert has been ranked as low priority because of the natural juvenile barrier that exists at the mouth that terminates upstream summer movement.
Temperature issues
On 13 July 2001 Bio-Surveys LLC recorded 65 deg F at the mouth and 57 deg F above the beaver pond, while conducting a rapid bioassessment snorkel survey. Indications are that temperature limitations are not severe for residents but that attraction flows are probably not cool enough to encourage upstream temperature dependant migrations of juveniles.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 

In May of 2007 Bio-Surveys documented a total of 51 sq m of spawning gravel. 32 sq m (63%) of good, and 15 sq m (29%) of fair, and 4 sq m (8%) of poor quality spawning gravel in Crazy Creek. 
The qualitative assessments of gravel condition are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness.  These counts represent the number of spawning sites that are located in a zone exhibiting the proper hydraulics for successful spawning of adult coho or steelhead.  They do not represent any measure of the availability of spawning sites appropriate for adult chinook or cutthroat.

Over 99% of the gravel was located above the beaver meadows.  The balance was below the county road culvert.
Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

In 2007 juvenile coho were observed to the end of the foot survey at 1.1 miles from the confluence with Five Rivers.  In 2001 and 2002 snorkel surveys conducted by Bio-Surveys LLC no coho were observed in Crazy Creek above the county road culvert.  
These were low escapement years for adult coho in the Alsea basin and the high abundance of beaver pond habitats during that time frame had created tannic conditions that frustrated attempts to accurately snorkel the lower mainstem. Visibility ratings were often ranked as poor, lowering the confidence in the data gathered. It is likely that coho have been consistently present in the system. 
The Nickelson habitat based modeling effort suggests that current summer carrying capacity for coho parr is approximately 5,913 making Crazy Creek one of the most potentially productive tributaries in the analysis area. This factor should be utilized in the ranking and prioritization of recovery planning projects.
Summer cover 

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

Crazy Creek has a large wetland occupied by beaver (Photo 2.  The beaver pond is large and deep enough to be stratified, and hence provides excellent summer rearing for juveniles produced in upstream gravel rich segments. Canary grass overhangs the channel above and below the beaver inhabited areas, also providing high quality summer cover.

Approximately 2,000’ from its mouth, Crazy Creek enters a forested area.  On the north side a mixed species canopy offers shade and woody input.  On the right (south) a clearcut hillside provides some solar protection and lots of blowdown (good cover) over Crazy Creek.  The clearcut extends ~800’ to a closed canopy of mature conifer.
In 2001, Bio-Surveys ranked all pools as “2” in complexity.  This scale is based on the total percent of pool surface area that is associated with some form of structural complexity that is capable of providing cover (Over hanging vegetation, large substrate, wood, undercut bank, etc.) 2 is 1-25% of pool surface area, 3 is 26-50% of pool surface area associated with cover.

Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

The wetland area discussed in the summer cover section provides outstanding winter habitat for juvenile coho.  Immediately above and below the beaver pond the channel is highly sinuous and stocked with overhanging reed canary grass. This is an area once impounded by beaver dams and currently still exhibits complex channel braiding and back water surface area for the provision of extensive winter habitat.
As described in the summer cover section, blow down from a clearcut above the beaver meadow has added substantial quantities of alder to Crazy Creek, providing the short term structure to capture transitory materials and create deflection and erosion.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
The lower 1,000’ portion of Crazy Creek is highly impacted and offers little in the way of fish habitat. Almost ½ the length (265’) of stream below the county culvert is degraded to bedrock.   Floodplain interaction on low terraces in this section is compromised by a lack structure.  Above the culvert, old pasture recently abandoned by beaver surrounds the entrenched channel, where another 265’ of exposed bedrock elucidates the extent of channel degradation.  
Immediately above the bedrock area, the channel becomes very sinuous, extending for approximately 600’ to a functional beaver dam, above which is functional wetland.  700’ upstream there’s an active beaver dam and large pond.  Above the beaver pond the channel is aggraded and floodplain interaction is evident wherever low terraces exist.
At Trib A there is a low terrace that is a model for functionality. Above Trib A the channel confinement increases.  At the confluence of Trib B, a debris flow emanating from the mainstem delivers material to the creek (Photo 3). Above Trib B, the valley floor broadens out for a brief distance into a low terrace, then the gradient increases and the canyon narrows.
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

Below the county road the potential for the development of complexity is limited by land use.  There is a road along the creek and a permanent picnic area.
Above the culvert, an old beaver meadow with many side channels could potentially reconnect with Crazy Creek if beaver moved back in. This segment probably exhibits high channel function (connectivity) during winter flow regimes.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) Beaver declines have lead to dam failures that have resulted in exposed bedrock and entrenchment within the 1,000’ of Crazy Creek from the county road to the beaver ponds.
2) Long term wood recruitment from the riparian is limited because of the homestead legacy (pasture) and recent stream adjacent harvest activities that have over recruited the narrow riparian alder canopy as a result of wind exposure after harvest. The transport of riparian wood from USFS ownership upstream is also limited because of diminishing channel size above the confluence of Trib B.
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.
1) Downstream recruitment from the existing beaver colony seems likely.  Maintaining the current condition of willow for beaver food, planting hardwood and conifer, and eradicating noxious weeds would provide excellent habitat for beaver recruitment.
2) The existing riparian area will eventually resolve this problem by delivering structure to capture and aggrade bed material. This recovery clock has recently been reset to zero and support from the riparian will at least 30-30 years out.
Anchor Site 1
Location and length
The anchor site begins 325’ below the confluence with Trib A, and extends 175’ beyond it.
Sinuosity
The anchor site exhibits the highest level of sinuosity of any Crazy Cr stream segment. The trajectory is for increasing sinuosity in the short term until deciduous wood resources decay and deflection and lateral scour are reduced. Current function is high.
Terrace structure
Terraces are broad, interactive and exhibit the potential to accept significant lateral channel meander. This in fact is actively occurring because of the recent harvest related blow down that has recruited a large quantity of alder to the active channel.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

The anchor site provides for all the freshwater lifecycle needs of coho salmon.  It has high quality spawning gravel, low, interactive terraces complemented by a good supply of blowdown from the adjacent clearcut.  Trib A, entering from the left, provides a summer source of cold water.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

This anchor site is currently a model of a properly functioning stream segment. The only limitations are related to the long term lack of riparian conifers to maintain floodplain interaction.
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.
The site is currently well stocked with seedling conifer that will eventually mature to address this limitation.
Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (1= best).
1) 1

Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
This site requires no action

Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.
Below the county road the riparian area is highly managed.  There is complete canopy closure and a mix of native species. Above the culvert there’s a 250’long alder buffer present; the wetland area is unbuffered.  Scotch Broom, willow and alder <10 year old are present in old pasture adjacent to the wetland on the left.  The wetland extends to a hillslope on the right hand side, which is in young plantation <10 years old.
Above the beaver impoundment Crazy Creek enters the forest, ,2,000’ from the mouth.   Private land on the right side of the creek has been clearcut recently.  This cut extends ~800’ to just beyond the mouth of Trib A.  Thereafter the riparian area is robust and well stock with Alder, Big Leaf Maple and large diameter Douglas Fir (Photo 4).
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?
The recruitment potential is high and contemporary from Siuslaw National Forest lands (Photo 4). On private lands short term recruitment potential is limited.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
The lower 3,000’ of Crazy Creek experiences mostly uninhibited solar radiation, reflected in the elevated temperatures documented by Bio-Surveys in 2002 (65 deg @ confluence w/ Five Rivers mainstem). Above the meadows the southern side of the creek has been clearcut, but the hillside where the cut occurred provides some relief from solar input  An alder buffer has mostly blown down.  
It is possible that low flow periods could see some elevated temperatures in this part of Crazy Creek. The well heeled beaver dam near the transition to forest canopy, appears to spill from the surface which may exacerbate elevated stream temperatures below this point because of warm surface thermoclines. Existing water withdrawals from Crazy Creek may also contribute to low flow season temperature increases. 
Trib A is a critical contributor of cold water to Crazy Creek.

Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific anchor sites.

The CCA in Crazy Creek begins at Trib B.  This is 400’ upstream of the anchor site.  The CCA is populated with large conifer which, if delivered to the anchor, would insure its integrity for many years.
Fendall Creek field assessment
Fendall Creek enters Five Rivers at RM 14.8, from the north. This is 5.25 miles above the confluence of Buck Cr at the lower end of the Middle Five Rivers 6th field.
Migration barriers
The county road culvert may be a juvenile barrier, with a 4” perch.  It is a 4’ plastic pipe in a 10’ active channel. Just above it, boulder weirs preclude upstream juvenile migration.
 Just above the series of boulder weirs (50 ft) is a man made earthen dam that historically provided water for a sawmill operation. The site at times has been colonized by beaver that have added to the dam’s vertical height and terminated anadromous passage. Currently however, there are no beaver present and adult passage has not been compromised.
Approximately 1,100’ from the mouth a bedrock falls blocks upstream juvenile migration from the mainstem of Five Rivers during summer flow regimes.
Temperature issues
On July 20, 2,000, Bio-Surveys LLC recorded temperatures of 56 degrees F in Fendall Creek. No temperature issues are currently present in the tributary.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 
Thirty two sq meters of good quality spawning gravel was identified in 2007, by Bio-Surveys.  It is almost exclusively located in the anchor site.
Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

In 2001 very low numbers of coho were found to 875’ from the mouth of Fendall Creek.  No juvenile coho were found in 1998, 2000 or 2002.
Summer cover 

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

Low wood densities were identified by Raleigh Consultants in 1993, and by Bio-Surveys in 2007. Average pool complexity was established at 2.3 by Bio-Surveys in 2002. This scale is based on the total percent of pool surface area that is associated with some form of structural complexity that is capable of providing cover (over-hanging vegetation, large substrate, wood, undercut bank, etc.) 2 is 1-25% of pool surface area, 3 is 26-50% of pool surface area associated with cover. 
The stream corridor below the County Rd culvert is enshrouded in a thick mat of Blackberry that provides extensive protection from avian predation.
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

Low wood densities were identified by Raleigh Consultants in 1993, and by Bio-Surveys in 2007. Abundant winter habitat exists in the manmade pond above the county road crossing. This is a sink for any production occurring higher in the sub basin. In addition this habitat is below most of the key spawning gravel identified in the 2007 inventory. Additional winter capacity that was historically available currently does not exist because of the basin-wide decline in the abundance of beaver and their dams.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction..

Three boulder weirs associated with an old mill pond have been augmented by beaver (none currently present).  Above this structure the floodplain is highly interactive with Fendall Creek.

At 700’ upstream of the pond, above a 4’ falls, a dam break flood event has left much bedrock exposed.  The channel is straight, deeply incised, and has shallow depositions of unsorted substrates. This is a simplified channel with an average channel gradient of 5% exhibiting limited potential for the development floodplain interaction. Steep hillslope confinement also suggests that attempts to improve this condition would be low priority.
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.
Outside the identified anchor site there is no potential for developing complex channel characteristics. The morphological constraints of a narrow valley width, deep channel entrenchment and a steep gradient predispose this system to simplification. The condition is of course magnified by low instream wood densities and the disappearance of the historical beaver colony.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) Absence of beaver

2) Low instream wood densities

3) 5 % average gradient
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.

1) In 1993 this stream was documented as heavily influenced by beaver.  Channel complexity could be restored with the re-colonization of the resourceful rodent, in the lower gradient areas.  

2) Instream wood densities will not naturally improve in the lowest and most productive reach of the tributary because of the early seral condition maintained by the current landowner for sporadic livestock grazing. Adding wood to the channel would have a low cost / benefit ratio because of the low odds of overcoming issues related to natural morphology (see channel complexity potential).  Re-vegetating the riparian area would be useful but is unlikely considering the current land use.
3) The steep gradient could be modified below the county rd with a major channel reconstruction that would boost meander and soften the gradient. The cost / benefit for fish production make this a low priority option.
Anchor Site 1
Location and length
The anchor starts at the dam on old mill pond just above county road.  It extends 500’ upstream
Sinuosity
No data.
Terrace structure
An 80’ wide floodplain contains the highly interactive channel. This condition is a direct result of the manmade dam and is not a natural phenomenon.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

The majority of spawning gravel present in Fendall Creek is located in the anchor.  A 90 x 140’ pond creates year round rearing habitat for juveniles. This is high quality rearing habitat associated with an interactive floodplain and rich depositions of well sorted gravels to provide macro invertebrate production.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

This is classified as a highly functional anchor site with no limitation for salmonid production.

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.

None

Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (1= best).
1) Anchor Site 1
Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
1) Anchor Site 1

Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.

The 500’ of riparian corridor between the confluence with mainstem Five Rivers and the County Rd crossing is maintained as agricultural grazing property. Agricultural use has been sporadic and some young deciduous are beginning to re-colonize historical stream adjacent pasture. The inner riparian here is dense blackberry and consequently there is limited exposure to sunlight. No conifers are present in this segment. 
Above the County Rd crossing the stream is bordered by 300’ of conifer plantation before crossing into National Forest ownership where a late seral canopy conifer canopy dominates upper slopes that are bordered by a robust inner riparian band of Alder. The transition from private plantation to USFS ownership is near the manmade pond surface area.
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?
Above the manmade pond, recruitment potential of both deciduous and conifer is very high. This is a narrow canyon with steep headwalls and the most likely source of wood recruitment from the riparian area would be from debris flow events associated with headwall slope failure. 
Below the manmade pond recruitment potential is low to non-existent.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
Bio-Surveys recorded temperatures of 57 and 52 deg F in the lower portion on Fendall Creek in 2000 and 2001, respectively.
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

The entire Fendall Creek watershed is a CCA.  Failure would deliver wood to Fendall Creek’s anchor, but not to main stem Five Rivers, as the county road culvert blocks delivery.
Cedar Creek field assessment
Cedar Creek enters Five Rivers from the northeast at RM 15.5. This is 5.95 miles above the confluence of Buck Cr which defines the beginning of this 6th field analysis.
Migration barriers
There were no migration barriers noted on Cedar Creek in May of 2007.
Temperature issues
On September 8, 1993 Raleigh consultants recorded maximum temperatures of 15C. This is a cold water contributor to the mainstem during summer flow regimes and it does not exhibit any limitations from elevated temperature.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 

In 2007, Cedar Creek’s gravel count was 17 sq meters.  5 sq m (29%) was fair quality, and 12 sq m (71%) was good quality.  The qualitative assessments of gravel condition are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness.  
These counts represent the number of spawning sites that are located in a zone exhibiting the proper hydraulics for successful spawning of adult coho or steelhead.  They do not represent any measure of the availability of spawning sites appropriate for adult chinook or cutthroat.

Gravel was distributed throughout the surveyed area, with spawning potential ending above Trib A.

Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

No juvenile coho were observed in 2000 and 2002 rapid bio-assessments conducted by Bio-Surveys (Low adult escapement basin wide). Coho were however observed in 2001 (20 summer parr expanded) and  during the 2007 foot survey by Bio-Surveys to Trib A, 2,200’ from the mouth. 
No formal juvenile fish surveys were conducted in Cedar Cr after the 2001 summer RBA inventory. The habitat is clearly high quality summer rearing habitat but production is physically limited by the small pool surface areas. The Nickelson habitat modeling exercise suggests that full summer capacity for summer coho parr is 664.
Summer cover 

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

The average pool complexity score recorded during the 2002 Bio-Surveys’ rapid bioassessment was 2.2 This scale is based on the total percent of pool surface area that is associated with some form of structural complexity that is capable of providing cover (Over hanging vegetation, large substrate, wood, undercut bank, etc.) 2 is 1-25% of pool surface area, 3 is 26-50% of pool surface area associated with cover.

Only 3 pools were surveyed, as no coho were found.  

In 2007, the Bio-Surveys foot survey identified some legacy wood retaining gravels, but not serving as summer cover. The small nature of the habitat (active channel width = 2.1 meters) provides a background level of summer cover. There is 100% canopy closure that includes not only the deciduous over story but also a dense brush component that protects juvenile salmonids rearing in open pool environments from significant avian predation.
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

Structure is limited in Cedar Creek, and consists mainly of old legacy wood (Photo 5).  This wood is aggrading gravel, which creates good spawning conditions, but doesn’t contribute effectively to over wintering habitat for juvenile salmonids. 
The average channel gradient is 3% which suggests that opportunities for interactive floodplain habitats that provide winter cover are limited. To affirm this assessment, no anchor habitats were identified in Cedar Cr. This generally indicates that the channel morphology capable of providing interactive winter habitat is not present.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.

The channel in Cedar Creek is highly simplified. Exposed bedrock is evident (200 feet in the first 1200 feet of stream channel) and instream wood is limited.  This observation may be most recently linked to the many blown beaver dams that followed the decline of beaver on the basin scale. In 1993 there were 15 beaver dams documented in the 0.42 miles of Cedar Cr surveyed by the USFS. 
Above the first tributary a sill log aggrades bed material to 2’ above the height of the downstream channel
Above Trib A, channel width decreases dramatically, as gradient increases. 
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

Gravel is abundant in Cedar Creek for channel aggradation.  Where old wood exists, its primary function is to retain and aggrade gravels. This results in significant benefits for the early salmonid life history (incubation) and provides a source of fry production for downstream habitats in the mainstem of Five Rivers. 
Tight hillslope confinement controls the channels ability to develop the complex features of sinuosity, braiding or backwater development.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) A lack of structure contributes to the simplification.
2) 300 yards downstream of Trib A what looks like an old road fill exists in the active floodplain.  This fill compromises channel meander for 100’
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.
1) This stream exhibited abundant beaver ponds in 1993 (15). 2007 beaver dam abundance was 0.  Re-colonization by beaver would address the issue.
2) This issue would not be cost effective to address.

Anchor Site 1
There were no anchor sites identified in Cedar Creek. Cedar Creek functions primarily as a spawning area, with little rearing potential.  It does empty directly into an anchor site on mainstem Five Rivers. This suggests that a higher level of protection should be afforded to upslope wood and gravel resources that could be recruited to Cedar Cr and delivered directly to a functional mainstem anchor site.
Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.

Open canopy was not a significant issue on Cedar Creek.  The lower portion of the basin is a mixed species community dominated by alder.  Young plantation with a one tree buffer borders the stream’s right hand side below Trib A.  The left hand side is a stand of mature alder.
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?
Mature timber in the headwaters of Cedar Creek is currently available for recruitment to the channel.  However, transport of LWD downstream is unlikely because Cedar Cr does not exhibit the hydraulic potential during mean winter flows to move LWD.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.

Thermal problems will not arise in Cedar Creek if the current riparian conditions remain in place.
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

The entire Cedar Creek drainage is a CCA.  Although there are no anchor sites in Cedar Creek, it empties directly into a mainstem Five Rivers anchor.   
Summers Creek field assessment
Summers Creek enters Five Rivers from the northeast at River Mile 16.6.  This is 7.12 miles above the confluence of Buck Cr which defines the beginning of the 6th field. The lower 500’ was not surveyed in May of 2007, as access was denied.
Migration barriers
In May of 2007 it was observed that a full spanning log has created a natural barrier to the upstream migration of juvenile salmonids directly above the county road culvert. This condition was initiated by the head cutting that occurred in a deep deposition plain that had developed above the old undersized culvert that was replaced with OWEB funds in 2004. This is an ephemeral barrier and currently does not impact adult migration.
Temperature issues
In 1996 the USFS recorded maximum temperature of 61 deg F 0.12 mile upstream of Summers Creek’s mouth.  July 18 2000 Bio-Surveys recorded temperatures of 55 degrees near the mouth of Summers Creek. At that time, Summers Cr contained multiple back to back beaver dams with significant surface areas exposed to solar radiation. The ponds were stratified and leached flow through the base of the dams. The stream is a cold water contributor to mainstem Five Rivers. Summer temperature profiles are likely to have decreased contemporarily because of the complete disappearance of all beaver dam habitats.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 

71 sq m of spawning gravel were identified in Summer Creek in 2007.  Of that number 65 sq m (92%) were good quality, while 8% (6 sq m) were fair quality.  The qualitative assessments of gravel condition are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness.  
These counts represent the number of spawning sites that are located in a zone exhibiting the proper hydraulics for successful spawning of adult coho or steelhead.  They do not represent any measure of the availability of spawning sites appropriate for adult chinook or cutthroat. Summers Cr is currently performing at its peak for the abundance of spawning gravel because of the recent loss of all impounded surface areas.
Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

In 2002 Bio-Surveys documented juvenile coho to 3,400’ from the mouth of Summers Creek. Average densities throughout the range of coho were 1 fish/sq m.  The expanded production estimate for the stream was 2,520 summer parr coho (including 20% snorkel bias). This number can be directly compared to the potential rearing capacity generated by the habitat based Nickelson model used in this analysis that suggested full summer capacity at 2,505 coho. 
The stream is likely a very significant contributor of fry to the mainstem and therefore mainstem habitats below the confluence may be good targets for improving temperature and complexity.
Summer cover 

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

Seven of 22 (32%) pools surveyed in 2002 by Bio-Surveys received a complexity ranking of 3. This scale is based on the total percent of pool surface area that is associated with some form of structural complexity that is capable of providing cover (Over hanging vegetation, large substrate, wood, undercut bank, etc.) 2 is 1-25% of pool surface area, 3 is 26-50% of pool surface area associated with cover.  
With one exception, all of the more complex pools were found in the lower 1,400’ of Summers Creek.  Comparatively, this is the greatest pool complexity seen in the tributaries of Five Rivers, though still not optimal. The densities of coho noted above may well be integrally linked to this feature.
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

As we have observed in most other tributaries of mainstem Five Rivers, the ponded beaver dam habitats that existed in all of the 1990 – 2000 inventories no longer exist. This has radically affected the tributaries’ ability to provide winter cover in the form of floodplain interactive pools, backwaters and braids. In general, we are currently viewing these tributaries at their low ebb in relation to winter habitat and at their most productive condition for incubation. This observation will be important for understanding smolt production limitations. 
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
Beaver departure in the past decade severed the connection between Summers Creek and its floodplain in former beaver meadows.  Legacy wood in the channel functions well where it exists. The history of beaver occupation here is so recent that before and after departure conditions are still clearly visible on the floodplain. 
A complex channel matrix of beaver tunnels still exist on the floodplain that used to be impounded. This channel matrix will slowly degrade as they re-vegetate and trap sediments and organic detritus. The channel is beginning the trajectory toward simplification and floodplain isolation so commonly observed in coastal aquatic corridors as a result of the loss of proper function.
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

The potential for complexity exists in all old beaver use areas. This complexity is currently high because of the recent legacy of beaver that created a complex matrix of interactive channels and built dams to retain migratory gravels, fines and sediments. As stated above, the system is at the top of the curve for channel complexity but with the complete loss of beaver has begun it’s descent toward simplification.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) Lack of structure has led to disconnection from the floodplain, and scouring down to bedrock in some areas.
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.

1) Re-colonizing beaver in the system, and protecting them is the most straightforward and cost effective solution.
2) Summers Cr has a stream-adjacent road that makes access to the majority of the anchor site feasible. If a beaver recovery solution cannot be formulated, wood placement would be a good short term solution.
Anchor Site 1
Location and length
Anchor Site 1 starts 150’ below trib A, and extends 725’ upstream to the forks.
Sinuosity
Sinuosity is severely limited by a stream- adjacent road bed above the county road crossing that parallels Summers Cr. Historic beaver impoundments had inundated the entire floodplain from the toe slope of the road bed to the opposing hillslope. Some sinuosity is currently maintained by the presence of regenerated willow but a trajectory toward simplification is imminent.
Terrace structure
A portion of this anchor site is an abandoned beaver meadow, with an alder/shrub/forb community. This primary terrace is composed of deposition fines from impoundment and is currently regenerating with a quality food source for beaver.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

Spawning gravel is abundant throughout Summers Creek up to the forks, which is where this anchor ends.  The anchor offers high quality spawning gravel, at similarly high levels. Spawning and incubation opportunities abound.  Summer and winter rearing habitat are at risk.

Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

The loss of beaver impoundments, and low levels of large wood will lead to channel degradation in the anchor. This will reduce rearing capacity during both summer and winter flow regimes. Large numbers of fry can be produced in this gravel rich tributary, but reduced pool surface areas will destine more fry to mainstem rearing, exposing them to known temperature limitations.
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.

1) Re-colonization by beaver; prohibition on beaver take in Summer Creek on federal land.
2) Instream wood placement

Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (1= best).
1) Anchor Site 1
Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
1) Anchor Site 1
Secondary Branch 1

Location and length
Trib A enters from the left hand side 1,550’ from the mouth of Summer Creek.  It’s approximately 1,650’ in length.  
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

The primary contribution is cold water to Summer Creek.  A road crossing just upstream of the mouth will inhibit the delivery of large wood.  Substrate and smaller wood can freely pass through the culvert. In addition this culvert is inaccessible to both adults and juveniles. A short section (60 ft) of high quality rearing is available in Trib A within the floodplain of Summers Cr only.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

Stream gradient and habitat size limit its production potential.
Addressing the limitations

These aren’t limitations to be addressed.
Secondary branch site rankings

Function
Rank the identified branch sites in terms of current function (1= best).
1) Trib A
Restoration potential
Rank the identified branch sites in terms of restoration potential. 
No restoration potential exists in this Tributary.
Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.
The riparian area on Summer Creek ranges from mature forest to 30 year old plantation.  Little open canopy was observed in May of 2007, and that was exclusively at the site of the abandoned beaver meadows. The brief solar influence here probably provides extensive benefit to the food web’s production potential. 
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?

Mature conifer is available and abundant.  Recruitment will be driven by landslide or storm events.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
There are no known temperature problems and no significant potential for the development of thermal issues in the portion of Summers Creek surveyed (National Forest lands).
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

A CCA on the right hand fork of Summers Creek above the end of coho use has potential to deliver material to the anchor.  The ODF analysis gives this CCA the lowest potential to fail of any in the Upper Five Rivers drainage.
Trib E (Woosley Creek) field assessment
Woosley Creek enters Fiver Rivers at RM 17.6, from the west. This is 8.12 miles above the confluence of Buck Cr at the beginning of the Middle Five Rivers 6th field.
Migration barriers
There are no migration barriers on Woolsey Creek.
Temperature issues
There are no temperature data points available for Woosley Cr. The stream was surveyed by Bio-surveys in booth 2002 and 2007 and it is clear that this is a high quality contributor of cold summer flows to the mainstem of Five Rivers. 
Intact late seral canopies on USFS ownership combined with a narrow canyon with steep opposing hillslopes protect the stream entirely from solar exposure.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 

Fifty eight sq m of spawning gravel were identified in Woolsey Creek in May 2007, during the Bio-Surveys field study.  Of the total 88% (51 sq m) was good quality, the remainder was fair quality.  
The qualitative assessments of gravel condition are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness.  These counts represent the number of spawning sites that are located in a zone exhibiting the proper hydraulics for successful spawning of adult coho or steelhead.  They do not represent any measure of the availability of spawning sites appropriate for adult chinook or cutthroat.

Spawning gravel was located throughout the surveyed portion of the creek to the end of juvenile coho distribution.
Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

The stream was snorkel inventoried in 2002 by Bio-Surveys. The distribution of coho was extensive to the last head water fork where the stream splits 50 / 50. There was an expanded summer population of 2,796 (including 20% snorkel bias) coho rearing at an average pool density of 3.7 fish/sq m. This is a density well above levels considered by ODFW research as seeded to capacity (1,7 fish/sq.meter). Densities in high quality pools exceeded 5 fish / sq. meter. 
This can be directly compared to the Nickelson habitat modeling results from this analysis that suggest summer rearing capacity for coho is approximately 1,238. The stream function is rated high for incubation and the summer production of coho. This is a very good example of high quality habitats exceeding the average capacity of coast range stream corridors. In a sense, this gives us a goal for restoration far beyond what we see in most degraded systems.
Summer cover 

Describe the character and distribution of summer cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 
The stream has adequate wood abundance associated with the active channel to provide complex summer cover. This feature combined with a consistent closed canopy reduces the impact from avian predation.
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

There are significant morphological limitations that reduce the system’s capacity for providing high quality winter habitat. These are relatively steep gradient (4%), narrow floodplain width from consistent hillslope confinement, and the loss of beaver dams that used to be present in the lower 0.5 miles.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
Excellent wood loading in the Woolsey Creek channel maintains moderate levels of floodplain interaction during winter flow regimes. There is, however, dramatic evidence that floodplain interaction was much higher in the recent past when beaver dams inundated multiple floodplain segments. This is evident from the even aged alder stands regenerating on low first terraces.
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

Woolsey Creek is currently not performing to potential in the area of channel complexity because of the decline in beaver dam abundance. As observed in other tributaries in this review, complexity is currently high because beaver abandonment has been recent and the legacy of complex channel forms and braiding continue to persist. This is a short term condition that will trend toward simplification as channels form incisions in old beaver terraces composed of deposition fines.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) The current absence of beaver impoundments.
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.
Beaver reintroduction could immediately address this limitation. Protect beaver from harvest on USFS ownership would be a desired condition for successful recovery.
Anchor Site 1
Location and length
The first 1,000’ of Woolsey Creek is classified as anchor habitat.  This is contiguous with a mainstem Five Rivers anchor and the two are integrally linked.
Sinuosity
Because the lower Woosley Cr anchor site exists partially within the active floodplain of mainstem Five Rivers, there is extensive potential for encouraging sinuosity and channel meander in Woosley Cr. This potential does not exist above the influence of the Five Rivers floodplain because of hillslope confinement that pins the meander belt into a narrow corridor. 
Any proposed wood placement within the Five Rivers anchor should interact with the potential available in Woosley Creek.
Terrace structure
An interactive first terrace is fully functional within the Woosley Cr anchor. This functionality is a result of a broad interaction with mainstem Five Rivers winter flows and from a legacy of beaver impoundment that for decades aggraded the active channel of Woosley Cr. There is a distinct differential in terrace elevation within and above the identified anchor site.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.
The anchor by definition provides for all of the life history requirements of juvenile coho. There are easily accessible, well sorted spawning substrates and both summer and winter rearing habitats are maximized here by the legacy of low beaver terraces and the interactive floodplain of mainstem Five Rivers. Above the anchor, habitats remain functional but exhibit less potential because of the steep valley form morphology.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?
As observed in most all of the significant salmon producing tributaries of the Five Rivers mainstem, the absence of beaver dam complexes has reduced the stream’s potential for maximizing rearing surface areas in cold, low velocity habitats.
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.
1) Restore beaver to the reach and protect them from harvest on USFS ownership.
Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (1= best).
1) Anchor Site 1.
Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
1) Anchor Site 1.
Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.
The lower ~1,000’ of Woolsey Creek is on private land.  The canopy is closed for the first 100’, then opens to an old beaver meadow for 230’. Here the vegetation is 6 year old alder. At the Siuslaw National Forest boundary the riparian transitions to mature conifer forest (Photo 6).
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?
The recruitment potential is contemporary and excellent.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
There are no apparent thermal problems within Woosley Cr and the stream in fact probably functions to provide cold water refugia for thermal pinch periods in the mainstem of Five Rivers (undocumented behavioral response).

Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

There are no CCA's on Woosley Creek
Prindel Creek field assessment
Prindel Creek enters Five Rivers at RM 18.6 from the southwest. This is 9.47 miles above the confluence of Buck Cr at the start point of the Middle Five Rivers 6th field.
Migration barriers
There are no migration barriers on Prindel Creek.
Temperature issues
In June of 2002 Bio-Surveys recorded temperature of 48 deg F at 10 AM.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 
There were 46 sq m of good quality gravel, and one sq m of poor quality in May 2007.  The qualitative assessments of gravel condition are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness.  These counts represent the number of spawning sites that are located in a zone exhibiting the proper hydraulics for successful spawning of adult coho or steelhead.  They do not represent any measure of the availability of spawning sites appropriate for adult chinook or cutthroat.

Spawning gravels become significantly less abundant and of lower quality at the upstream end of the surveyed area, which ended 1.6 miles from the mouth, at the last fork.

Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

In June of 2002 Bio-Survey’s rapid bio-assessment of Prindel Creek observed juvenile coho to a small jam at 7,100’ from the mouth of Prindel Creek. Summer rearing densities of coho averaged 1.9 fish / sq.meter throughout their distribution, exceeding levels of commonly observed full seeding for coast range coho. The total expanded production estimate for summer coho parr in 2002 was 3,300 (including 20% snorkel bias). 
This value can be compared directly to the Nickelson model results that suggest current summer habitat capacity in Prindel Cr to be 3,188 coho (this estimate removed all historical beaver pond surface areas from the modeling exercise because they no longer existed in 2007). Essentially the stream was seeded to capacity by all measures. 
Prindel is the largest spawning and rearing tributary within the scope of the combined 6th fields included in this analysis (Green, Crab, Cougar and Buck deliver to the 6th field but are classified as separate hydrologic divisions).
Summer cover 

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

The pool complexity rating of the 2002 rapid-bio-assessment was 1.9, reflecting a low level of cover.  There was one beaver pond in the creek in May of 2007. There are no historical AHI data available for Prindel Cr to quantify the abundance of instream wood. However, the informal 2007 survey conducted by Bio-Surveys noted an abundance of upslope Douglas fir plantations down to the edge of the floodplain indicating an extensive harvest history with limited riparian setbacks. This has resulted in low levels of stream borne legacy wood. 
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

Winter cover is limited by the lack of beaver ponds and low levels of large wood; floodplain interaction is compromised. A recent history of multiple beaver dam complexes indicates that historic levels of winter habitat were significantly higher. Current conditions maximize the abundance of spawning and incubation habitat and minimize the abundance of complex off channel winter habitat in the form of impounded backwaters.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
From the mouth to Trib A, 1,100’ up, there are broad low terraces. The first ½ mile of Prindel Creek is 1-2 % gradient, with an extensive legacy of beaver ponds regenerating to even aged alder, ~6 years old (Photo 7). There is evidence of a debris torrent jam above this area, and the gradient increases to 3 %.

Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

Potential for complexity exists at low terraces below Trib A. The floodplain width here is significant enough for the development of meander, resulting in increased sinuosity.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) Absence of beaver

2) Absence of large woody debris
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.

1) Food is plentiful on historical beaver terraces suitable for the re-colonization of beaver.
2) Some site specific timber falling could provide a very economical solution for importing LWD into the system.
Anchor Site 1
Location and length
The anchor starts at the mouth of Prindel Creek, extending 1,100’ upstream to the confluence with Trib A.
Sinuosity
The anchor has potential to develop much higher sinuosity than currently exists. The active channel has not been so deeply incised as to create difficulty in encouraging channel meander with wood placement.
Terrace structure
Terraces are low (16”) with a recent history of interaction as a result of beaver dam impoundment (6 yrs). They have been formed by the deposition of fines and sediment and currently exhibit an even aged stand of regenerated young alder. 
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.
Extensive unutilized summer and winter rearing potential exist within the anchor site. The current status of the anchor site would have to be classified as highly dysfunctional and trending toward simplification because of the absence of beaver and / or LWD.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

The channel within the anchor lacks any form of significant roughness or structure.

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.

1) The re-colonization of beaver would likely be the most effective treatment to increase juvenile salmonid survival if beaver population stabilization could be guaranteed.
2) Adding full spanning LWD would also address the limitation.
Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (1= best).
1) Anchor Site 1.
Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
1) Anchor Site 1.
Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.

The mouth of Prindel Creek has a closed canopy dominated by hardwoods, with some conifer present.  This 100’ strip is backed by a ~15 year old plantation. Some large maples above the beaver legacy area offer shade and nutrients.
Trib A has a robust second growth stand providing good cover and recruitment potential. Trib B has one of the few intact mature conifer stands on Prindel Creek. 

No reed canary grass in this creek, despite numerous abandoned beaver meadows (Photo 8).
Stream shading has improved as beaver flats have begun to re-colonize with alder since beaver ponds are not being created or persisting through winter recently.
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?

The recruitment potential is good in the upper reaches of Prindel, and to Trib B on a contemporary basis.  Much of the drainage is in maturing plantation, with meaningful recruitment potential increasing in the next 25 years.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
There are currently no known thermal problems on Prindel Creek and the trajectory is for declining stream temperatures as solar exposure related to the influence of beaver impoundment declines.
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

· CCA 11 is on the mainstem of Prindel Creek opposite CCA 12, Trib B.

· CCA 12 is located on Trib B. It includes a block of large timber. It also appears to have failed in the past.

· CCA 13 is on Trib C. The 2007 field survey suggests that this site failed in the not too distant past.

· CCA 16 is located between Tribs A and B. It is on a small tributary entering Prindel Creek from the left, 3,500’ from the confluence with Five Rivers.
Trib B field assessment
Trib B enters Five Rivers at RM 19.9 from the west, just above the falls. This is 10.38 miles above the confluence of Buck Cr at the beginning of the Middle Five Rivers 6th field. Pacific Giant Salamanders were noted in the tributary in May 2007.
Migration barriers
There is a five foot wide culvert in the 10’ bank full channel, under a USFS road (Photo 9). The culvert is deteriorating, and high velocities create a barrier to juvenile migration. Stream temperatures in this portion of Five Rivers preclude temperature-driven migration. Therefore the culvert is ranked as a low priority retrofit for addressing fish passage concerns. 

However, system function would improve if the culvert were removed to facilitate natural wood and substrate migration. This issue will be explored in more depth in the mainstem Five Rivers discussion that examines a complete removal of the valley floor road and stream crossings above the Five Rivers falls and fish ladder.
Temperature issues
Thermal problems are unlikely in Trib B because there are limited solar impacts and the stream corridor exhibits a near 100% canopy closure.  No temperature data is available.

Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 
One sq m of fair quality gravel was identified in Trib B, in May of 2007 Bio-Surveys field study (Photo 10).  Gravels are sparse, and most of the historical production from this system occurred within the floodplain of mainstem Five Rivers downstream of the Forest Rd crossing.
Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

This tributary has been summer inventoried multiple years by Bio-Surveys snorkel crew. Almost all of the production consistently occurred between the forest road and the mainstem of Five Rivers. This was primarily a function of a natural sill log below the culvert that terminated any potential for upstream juvenile and adult migrations. The sill log is now gone. 
 Fish distribution inventories have not been conducted since the loss of this ephemeral barrier. The AHI data collected by the USFS in 1993 expanded with Nickelson habitat specific survival rates, suggests that the production capacity of Trib B for summer is approximately 377 coho parr. Because the Trib appears to be gravel limited above the road crossing, current smolt production capacity is approximately 34 coho.
Summer cover 

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

Lack of pool surface area limits summer habitat for coho salmon in this stream. Cover is adequately provided by canopy litter and small mobile wood components. 
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

There is a legacy of old wood in Trib B, providing some low level of winter cover. There is no complex floodplain interaction above the forest road crossing.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
At the downstream end of Trib B, (within the floodplain of mainstem Five Rivers) low terraces and old wood combine to create an area of excellent floodplain interaction, in a 2-3% gradient channel.
As the gradient increases to the 3-4% range, the habitat is dominated by riffle/rapid habitat.

Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

About 1,000’ above the mouth, a possible torrent track is associated with a one foot wide stream.  A debris jam in the channel from a dam break flood event contains legacy wood from an upstream slope failure.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

The 2007 foot survey ended ~3,000’ from the confluence with Five Rivers, where gradient increased and habitat potential diminished.  Due to the dominance of riffle/rapid habitat, this creek best serves the needs of steelhead, not coho.
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.
Not addressable through restoration work.
Anchor Site 1

No anchor sites were identified in Trib B.
Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.
Mature forest dominates the downstream surveyed portion of Trib B.  Approximately 1,500 ft upstream of the mouth a clearcut right down to the stream edge is now in young plantation that fails to thrive.
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?

In the lower, mature portion of riparian recruitment potential is high and contemporary.  In the young plantation, suffering from survival issues, the potential is many decades out.
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
Thermal problems are unlikely in the clearcut portion of Trib B because steep hillslope confinement reduces the time interval for solar exposure.  No temperature data is available.
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.
The CCA on Trib B begins just above the end of the 2007 field survey, 3,000’ form the mouth on the south side of the tributary. It has the potential to deliver material into Anchor 4.
Upper and Middle Five Rivers field assessment
Pacific lamprey redds were observed in portions of this survey area, May 2007. Brook lamprey were observed spawning. This is a combination of two separate 6th field HUC’s that contain all of the mainstem of Five Rivers from the confluence of Buck Cr to the last headwater tributaries above the confluence of Trib C.
Migration barriers
Approximately 1955, the native Five Rivers stream channel was re-routed for road building convenience at RM 18.8. To eliminate the need for two additional bridges or culvert crossings a new channel was created using dynamite that forced the stream over a bedrock fault line and a 25 ft vertical falls. In 1963 a fish ladder was constructed that currently functions as a partial migration barrier for both adult and juvenile salmonids (Photo 11). 
High densities of juvenile steelhead were observed in the pools below the ladder in multiple years of Rapid Bio-Assessment snorkel inventory. This behavior suggests two issues:

· 1+ age steelhead are attempting to make upstream migrations during summer low flow regimes to seek cold water habitats available higher in the watershed (we know from temperature data that the mainstem exceeds DEQ standards for temperature). 
· These upstream migrations are frustrated by the current design of the fish ladder which intersects the mainstem of Five Rivers 200 ft below the barrier falls. 

The fish ladder is also problematic for adults because of the concrete stem wall at the top of the ladder with a 16” diameter through culvert. The configuration and orientation of this culvert is perpendicular to the thalweg creating an eddy that deposits silt and migratory woody debris at the entrance to the culvert, quickly blocking the pipe during each subsequent winter storm event. Local residents, Northwest Steelheaders and ODFW personnel have been aware of this condition since construction and have each played a role in trying to maintain open passage for adults. 
The reality is that many passage opportunities (proper flow dynamics for adult migration) are completely impassable because of this blockage. An OWEB funded technical assistance grant has been submitted to design a restoration plan for this area. Currently there are 4 options being reviewed to address this passage issue.
Just above the fish ladder (600 ft) a concrete box culvert creates another juvenile barrier (Photo 12). Any passage improvement project addressing the issues at the fish ladder and falls must also address the perch and sheet flow from this culvert.
Temperature issues
In 2006, ODEQ monitored temperatures from mid May or early June through late September at three locations surrounding the mouth of Alder Creek.  The Alsea Watershed Council assisted at some sites.  Temperatures ranged up to 19 deg C, creating unfavorable conditions for summer rearing of salmonids.
State and Federal agencies combined efforts to monitor temperatures in 1994 and 1996 at RM 19.5, 14.3 and 1.5 on Five Rivers. The 1997 Lobster-Five Rivers Watershed Analysis states that water temperatures exceeding 17.8 deg C were recorded from the mouth of Five Rivers to RM 19.5, just below Trib B. 

Temperatures at the lower end were elevated for a total of 80 days, whereas at the upper end (RM (19.5) temperatures were elevated for 10 days. At RM 14.3, temperatures were elevated for 45 days. These conditions reflect increasing canopy cover and cold water inputs at the upper end of Upper Five Rivers.
Aquatic habitats overview

Spawning gravel

Describe the quantity, quality and location of spawning gravel. 
There was a total of 905 sq m of spawning gravel observed in the mainstem of Five Rivers in May of 2007.  75% of the gravel was good quality.  Properties surrounding the mouths of Lord and Summers Creeks were not surveyed because access was denied.
· Buck Creek to Green River: 12 sq m fair and 342 good 
· Green River to the Coquille Valley Mill site: 142 fair and 187 good.  

· Coquille Valley Mill site to Falls: 36 fair and 35 good.  
· Falls to Headwaters: 40 fair and 95 good

Summer juvenile distribution
Describe the summer distribution of Coho juveniles. Include a description of the resources used.

Bio-Surveys LLC has done annual rapid bioassessment snorkel surveys for the entire Five Rivers subbasin from 1998 to 2002, except for 1999.  In addition, the zone from the falls to the headwaters was surveyed in both 2003 and 2004. Juvenile coho distribution was noted throughout Middle and Upper Fiver Rivers, ending 700’ below the terminal fork of Five Rivers.  Densities of coho increased steadily from the confluence with Buck Creek to the headwaters, ranging from 0.01 fish/sq m to 6.3 fish/sq m at the survey’s end.  “Seeded” densities of 1.5/sq m start appearing about 2,000’ above the falls.  
This trend is not surprising in light of the high levels of solar exposure as a result of broad channel width and open riparian canopy present in Middle Five Rivers, and the lower portion of Upper Five Rivers. Elevated temperatures observed in the vicinity of Alder Creek in 2006 no doubt extend upstream to areas where the canopy closes above the confluence of Cedar Cr.
The 2004 Rapid Bio-Assessment above the falls is particularly interesting because it describes the only zone of mainstem Five Rivers that is currently not affected by summer temperature limitations. The average rearing density for this 3.2 mile reach (Reaches 8, 9, 10 in Appendix 1) was 1.5 fish / sq meter during this inventory year. The expanded snorkel estimate for coho summer parr was 17,004. The modeled summer capacity for this same stream segment was 10,974. In these highest quality habitats, production potential can significantly exceed expectations. 
Summer cover 

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

Summer cover for juvenile salmonids is often expressed in quantitative inventories as the abundance of

woody debris that provides the foundation for complex cover.  On a scale of 1 to 5, mainstem Five Rivers throughout the combined 6th fields had a pool complexity score of 1.6, observed in 1998 by Bio-Surveys.  This scale is based on the total percent of pool surface area that is associated with some form of structural complexity that is capable of providing cover (Over hanging vegetation, large substrate, wood, undercut bank, etc.) 2 is 1-25% of pool surface area, 3 is 26-50% of pool surface area associated with cover.  In May of 2007, wood densities remained low. 
There was a short section of elevated wood densities in the mainstem just above the confluence of Green River. These were large full spanning logs placed by helicopter and their influence on channel metrics was significant. These structure sites were not providing extensive additions to summer cover. In addition, there was a short section of the mainstem upstream of the old Coquille Valley lumber mill that extended to the Elliot property that was a complex tangle of old growth inner riparian willow. This willow was overhanging the entire channel and trapping transient woody debris during winter flow events. The site was functioning very much like large wood in that it was definitively boosting floodplain interaction and creating temporary winter impoundment. Complex summer cover was abundant here.
Winter cover
Describe the character and distribution of winter cover. Note that this evaluation generally lacks quantitative measurement, and relies on professional judgment. 

Two sources of data are especially useful in evaluating winter cover on mainstem Five Rivers.  In May 2007 Bio-Surveys field conducted a kayak/foot survey of all portions where access was not denied.  In 2003, the MidCoast Watersheds Council contracted Bio-Surveys to snorkel survey the mainstem of Five Rivers from the confluence of the Alsea to the confluence of Green River during winter.
2007 foot survey results
Buck Cr to Green River : There is no winter cover available; roughness for retention of substrate is entirely lacking in this section of the mainstem (Photo 13).
Green River to Coquille Valley Mill Site: Smaller water with higher sinuosity and retention of naturally recruited wood.

ARI to Wheldon: Provides exceptional winter habitat in the form of abundant side channel habitat developed from historic channel meander. Just above Green River an ODFW LWD project provides some winter cover for juvenile rearing (Photo 14).  
Coquille Valley Mill Site to falls: The substrate from the falls to the mouth of Prindle Creek is large cobble, small boulder. A similar transition in substrate is noted above Trib Z, from gravel to small boulder.
Falls to Headwaters: Substrates transition to high quality spawning gravels above the natural fault line at the site of the falls. The potential for the development of winter cover and complexity becomes extremely high. There is a definitive decrease in wood retention here when compared to other mainstem stream segments. There is, however, the greatest potential for wood to interact with a low and accessible floodplain surface area. A wood treatment from here to the junction of Trib C would provide the greatest cost to benefit ratio of all mainstem wood treatments.
2003 winter snorkel survey results
Bio-Surveys conducted night snorkel surveys during February of 2003 in the mainstem of Five Rivers from the junction with the Alsea to the confluence of Green River. The 4.6 miles from the mouth of Cougar Creek to the mouth of Green River falls within the scope of this report. Densities from 0.007 to 0.07 coho/sq m were observed.  
Green River was snorkeled as well. There, densities ranged from as low as was common on Five Rivers to as high as 1+/coho/sq m. These mainstem fish abundances reflect a lack of upstream seeding (low spawner numbers), the absence of wood and other winter cover in Five Rivers, disconnection from the floodplain, and overall deep channel entrenchment.
Channel form and floodplain interaction

Describe the channel form and degree of floodplain interaction.
Buck Cr to Green River:  The channel is entrenched, and scoured to bedrock.  Exceptions are the high quality low terraces at RM 12.2, 0.5 miles upstream of Alder Creek, one at RM 13.4 and another at RM 14.3, just downstream of the confluence with Green River (Photo 15).  There’s a mid-channel bar at RM13.6. This deep entrenchment suggests that wood placement would likely fail to provide significant off channel low velocity habitat at the full range of winter flow regimes. The exceptions, identified above, provide excellent restoration opportunities to maximize the abundance of complex off channel habitats during winter flows.
Green River to Coquille Valley Mill Site: Sinuosity is much higher here than observed below the confluence of Green River.  Abundant side channel habitat has developed from historic channel meander in the area from ARI ownership to Wheldon’s. This floodplain potential is realized at high winter flow regimes and a greater frequency of interaction could be encouraged in this reach with the placement of full spanning wood. 
Coquille Valley Mill Site to falls: Just downstream of Trib E (Woosley Cr) an expansive three foot tall terrace exhibits the highest restoration potential in all of the mainstem from the Buck Cr to the falls.  There is a mid channel bar present here that provides an anchor point for full spanning log placement. In addition, the old mill pond is directly linked to the active winter channel. There is significant potential here to create a series of interactive off channel alcoves that are fed by a 2nd order stream channel at the head of the old mill pond. Between the Prindel Cr and the Falls an extensive low terrace on the right, with side channels, is complemented by a mid channel bar, complete with permanent vegetation.
Falls to Headwaters: The road above Trib Z begins to compromise the stream’s ability to meander.  

Low interactive historical beaver terraces abound, all have been abandoned. These terraces still exhibit high quality interaction at mean to high winter flows
Channel complexity potential
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

Buck Cr to Green River: The potential for the development of complex channel characteristics is extremely low in this segment because of the deep entrenchment and the lack of a high frequency floodplain. As suggested above, there are several points of interest that could be part of a log treatment prescription but the affects would be very localized and have little influence on the over all goal of improving long term channel function.
Green River to Coquille Valley Mill Site: The potential for the development of complex channel characteristics increases in this stream segment because of diminished channel dimensions above the confluence of Green River and a noticeable increase in sinuosity and interactive floodplains. We classify this segment as priority 3 for wood treatment to develop summer and winter complexity and boost salmonid production.

Coquille Valley Mill Site to falls: The old mill pond at the Coquille Lumber site has excellent potential for the development of off channel rearing habitat. As mentioned above the site may have severe water quality limitations as a result of long term utilization as an industrial Mill pond. Coho were present here during the 2007 summer inventory which may also indicate that a water quality issue does not exist. The mainstem in this reach has a highly interactive channel form that currently functions in concert with an extensive floodplain at high flows. We classify this stream segment as priority 2 for wood treatment to develop additional summer and winter complexity and boost salmonid production.
Falls to headwaters: This is the stream reach with the greatest potential for the development of meander, braiding, off channel habitat formation and floodplain interaction. A significant percentage of this inaccessible potential is the result of the valley floor forest road (USFS) that serves to confine the meander belt, reduce sinuosity, and truncate the flow of upslope resources (substrates and migratory wood) from Trib B. We rank this stream segment as priority 1 for wood treatment for the development of additional summer and winter habitat surface area. In addition, we rank the removal of this valley floor road as the highest priority restoration prescription in conjunction with addressing the passage barrier at the falls.
Channel complexity limitations

List and rank the factors currently limiting the development of channel complexity.

1) The valley floor road that begins at the confluence of Trib Z begins to compromise Five Rivers ability to meander within its floodplain.

2) A lack of  full spanning wood jams limit the systems ability to create deflection and impoundment that provide complex channel formation especially during winter flow regimes.

3) The complete collapse of the beaver population has also reduced the abundance of full spanning dams that served to create extensive channel and floodplain complexity.
Addressing the limitations
Are these limitations addressable through restoration work? Explain for each limitation listed above.
1) Re-route the valley floor road as part of the channel reconstruction project at the falls. This would permanently remove the valley floor road and reconnect to the Prindel Cr ridge road. This would also likely eliminate the need for the current fish ladder because the historic stream channel could be reconnected.
2) LWD in full spanning jams would aggrade transient bedload materials reconnecting the floodplain on higher frequency winter flow events.
3) Re-introduce beaver to the upper Five Rivers mainstem and tributaries as part of a long term strategy to restore natural function by recovering a keystone species currently missing from the landscape.
Anchor Site 1
Location and length  
Begins at the mouth of Cedar Creek and extends upstream to RM 16.1, a distance of 3,300’.
Sinuosity
The channel is highly sinuous in this area, with abundant side channel habitat created by historic channel meander.
Terrace structure
Four foot terraces are very accessible.  Willow is abundant on terraces and in the inner riparian overhanging the active channel.  Wood is present.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

Above the confluence of Cedar Cr summer temperature limitations, although still present according to DEQ temperature data, become decreasingly less critical in both duration and amplitude. In 2002, this was the zone where densities of summer parr began to increase significantly. Because juvenile salmonids are utilizing this habitat during the summer and the anchor displays the morphological characteristics of a complex channel form, we must assume at this point (no data available) that winter refugia is also available. Spawning gravel abundance in the zone from Green River to the Coquille Valley Mill Site is significant (142 sq.m of fair and 187 sq.m of good). The anchor accounts for 53 sq. m of good (28%) and 14 (10%) sq. m of fair.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

1) Low levels of instream wood complexity limit the systems ability to interact with its floodplain to just high flow events. 
2) Temperature limitations as a result of cumulative upstream exposure to sunlight probably impact summer rearing densities.

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.

1) Place full spanning wood complexes within anchor site to aggrade the active channel, provide roughness and delay transport of winter flows for higher frequency interaction with floodplain.

2) Consider riparian re-vegetation strategies in zones of solar exposure to address cumulative temperature impacts.

Anchor Site 2
Location and length  

Anchor Site 2 originates at the upstream end of Coquille Valley Mill site, RM 17.3, extending upstream to just above the mouth of  Trib E (Woosley Creek), ~2,000’.
Sinuosity
Mainstem Five Rivers’ sinuosity increases at the upstream end of the mill site (Photo 17).
Terrace structure
Terraces are 3’ tall, expansive, mid-channel bar is present.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

Summer rearing coho parr were observed in increasing densities within this reach. The relationship between the high quality spawning habitat in Trib E and this mainstem segment is significant. Trib E is delivering large quantities of fry in the spring on good adult escapement years. Temperature profiles are improving here and complex channel forms exist that are capable of providing both summer and winter habitat. 
Spawning gravel abundance for the reach was modest by comparison to reaches above and below with only 36 sq.m of fair and 35 sq m of good quality gravel documented in the 2007 inventory. However, this moderate level is entirely adequate for seeding these adjacent habitats to capacity. Spawning gravel is not a limitation.

Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

1) Channel degradation from lack of large wood complexity results in a lack of high functioning winter rearing habitat in the form of floodplain interaction and backwater habitats. 
2) The presence of numerous dace in this section of stream suggests elevated summer temperatures still likely play a role in limiting production potential. 

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.

1) Full spanning LWD jams would benefit this area, aggrading bed material, increasing floodplain interaction, water retention and the development of backwater habitats.

2) Extending riparian canopy downstream from existing closed canopy areas will address the temperature problem, and expand summer rearing potential for juvenile salmonids.
3) Item 1 will improve winter rearing, by creating off channel refugia.  Re-establishment of the old mill pond, connected to the mainstem would provide awesome winter habitat.

Anchor Site 3
Location and length  

Anchor Site 3 begins at RM 19, just above the confluence with Trib Z, extending upstream ~2,000’
Sinuosity
The historical sinuosity here was significantly higher than current values as a result of beaver impoundment that created complex channel forms. Additional potential is present with the removal of the valley floor road and recovery of beaver colonies.
Terrace structure
Beaver terraces abound in this area, with lots of young willow and alder recruiting.  Interactive floodplains are still highly functional during winter flow regimes.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.
Nearly seeded densities of summer coho parr (1.5 fish/sq m) were observed here in 2004. This is a zone with extensive unrealized summer and winter potential if treated. Spawning gravels become abundant directly above the confluence of Trib Z where substrates transition immediately from cobble / small boulder to gravel as a result of a radical shift in gradient above the natural fault line described by the mainstem falls.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

1) The current lack of beaver will lead to degradation of this habitat, as the channel simplifies and floodplain connectivity decreases.
2) The current low wood densities also assist in channel simplification and start a trajectory toward entrenchment.

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.

1) Re-colonization of beaver is a simple solution for restoring proper channel function. Outside of the tributary habitats discussed within this document, the highest likelihood of beaver succeeding in dam building within the mainstem exists in the combined habitats above the falls which include this and three other anchor site locations.
2) Placement of full spanning wood jams would create large interactive surface areas for the provision of both summer and winter rearing habitat.
Anchor Site 4
Location and length  

Anchor 4 surrounds the confluence of Trib B (RM 19.9).  It is ~1,800’ long.
Sinuosity
Sinuosity within the anchor is moderate with obvious unrealized potential for increase exhibited by adjacent low terraces with a meander legacy. Increases in channel roughness and full spanning dam complexes would be valuable assets to the function of the anchor site.
Terrace structure
Terraces are low but exhibit lower frequency inundation than observed in Anchor Site 3. The time period since beaver colonization is much greater here than the previous anchor and what we are seeing is an advanced state of channel simplification. There is an abrupt gradient shift at the upstream end of this anchor that is visible from a shift in substrate from gravel back to cobble / small boulder. This substrate condition continues until the historical beaver flats upstream identified as Anchor Site 5.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.
The habitat structure within the anchor is ideal for summer rearing and consistently exhibits higher densities than adjacent habitats between anchor sites. A good mix of riffle / lateral scour provide food production and refugia. Winter habitats are less frequent with the observed advanced isolation of the floodplain terraces. Spawning gravel is abundant and well sorted. Anchor Site 4 is currently functioning at a lower capacity than Anchor Site 3.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

1) The current lack of beaver will lead to degradation of this habitat, as the channel simplifies and floodplain connectivity decreases.

2) The current low wood densities also assist in channel simplification and start a trajectory toward entrenchment.

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.
1) Re-colonization of beaver is a simple solution for restoring proper channel function. Outside of the tributary habitats discussed within this document, the highest likelihood of beaver succeeding in dam building within the mainstem exists in the combined habitats above the falls which include this and three other anchor site locations.

2) Placement of full spanning wood jams would create large interactive surface areas for the provision of both summer and winter rearing habitat.

Anchor Site 5
Location and length  

Anchor 4 begins at RM 20.5, 0.6 mile upstream of Anchor 4.  It extends upstream 1,600’ to the confluence with a tributary entering from the south.
Sinuosity
The valley morphology shifts from narrow and confined downstream of this anchor to a broad valley floor with a wide meander belt. Sinuosity increases here significantly.
Terrace structure
Terraces are low and exhibit winter interaction. At the top end of this anchor tributary canyons enter from both left and right. Above this junction the valley morphology returns to narrow and confined reducing the abundance of interactive terraces and floodplain interaction.
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

The site has the obvious legacy of beaver dam impoundment. This impoundment created the low interactive terraces discussed above. Current rearing potential is greatly reduced from former levels during both summer and winter flow regimes. The anchor currently ranks lower in winter function because of the lack of impoundment and wood complexity.

Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

· The current lack of beaver will lead to degradation of this habitat, as the channel simplifies and floodplain connectivity decreases.

· The current low wood densities also result in channel simplification and a trajectory toward entrenchment.

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.

1) Re-colonization of beaver is a simple solution for restoring proper channel function. Outside of the tributary habitats discussed within this document, the highest likelihood of beaver succeeding in dam building within the mainstem exists in the combined habitats above the falls which include this and three other anchor site locations.

2) Placement of full spanning wood jams would create large interactive surface areas for the provision of both summer and winter rearing habitat.

Anchor Site 6
Location and length  

Anchor Site 5 begins at RM 21.3 and is ~1,000’ long
Sinuosity
Sinuosity is relatively low with limited potential for improvement because of the morphological features of gradient and a narrow valley form.
Terrace structure
The terrace in this area is depositional. The alluvium present as terraces within the anchor appear to have originated from a 2nd order tributary from the south east out of the middle of section 4. The development of this anchor was not the result of beaver colonization and impoundment but the result of a sediment accumulating upstream of a debris torrent flow deposit. 
Rearing contribution

Describe how the site contributes to spawning, incubation, summer rearing, and winter rearing.

Although habitats exhibit potential within the anchor, there are several issues that suggest that restoration at this site is low priority. The gradient is increasing, stream flow has diminished significantly here, pool habitat surface areas are significantly smaller and production potential diminished. There is good spawning gravel still present (3 sq m within the anchor) and upslope wood resources are excellent including conifer in the 100-150 yr age class.
Rearing limitations

Which functions limit the site’s production potential, and what causes these limitations?

Low wood densities. An ephemeral debris flow deposit jam just above the anchor is currently trapping transient woody material..
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.
No prescription is necessary for addressing long term function here.
Anchor site rankings

Function
Rank the identified anchor sites in terms of current function (First = best).
3  4  5  2  6  1
Restoration potential
Rank the identified anchor sites in terms of restoration potential. 
3  4  5  2  1  6
Secondary Branch 1
All secondary branches have been assessed separately in the text above.
Secondary branch site rankings

Function
Rank the identified branch sites in terms of current function (1= best).
1) Woosley 
2) Crazy 

3) Prindel
4) Alder

5) Summers

6) Cedar

7) Trib B

Restoration potential
Rank the identified branch sites in terms of restoration potential. 

1) Prindel
2) Crazy

3) Summers

4) Alder

5) Cedar 

6) Trib B

7) Woosley

Riparian corridor

Dimensions and location

Describe the lineal dimensions and location of deciduous, coniferous, and open canopy.
From Buck Creek to Green River: The riparian area varies considerably. At the mouth of Green open canopy above a reed canary dominated stream side has been planted with limited success. Knotweed is just getting established here.
Small patches of mature conifer in this stretch of stream are the exception.
Green River to Coquille Valley Mill Site: Hockema and Elliot properties were not surveyed because of uncooperative landowners.  This area extends from Summers Creek downstream to just above Cedar Creek.  Elliot property appears to have predominately open canopy.  Downstream of Elliot there’s young plantation on the RHS and open canopy on the left. Just below the mouth of Cedar Creek willows create a complex closed canopy across the river.  The willows disappear at the Wheldon property, where the canopy is mostly open, remaining so until the USFS boundary.

Coquille Valley Mill Site to falls: The canopy is closed from the falls to 400’ below Prindel Creek, where old pasture predominates.  From this point to the mill site open canopy/pasture is interspersed with closed canopy.
Falls to headwaters: From Anchor Site 3 to Anchor Site 4, riparian protection is minimal.  Dead trees line the east side of Five Rivers. As the gradient increases, the west side of the stream is dominated by a deciduous community.  Old beaver meadow has open canopy, but rapidly growing alder are expected to provide stream shade in the next few years if they are not killed by flooding from another beaver dam. Between Anchors 4 & 5 the plantation has been thinned to good effect.  A riparian buffer of natural trees is complemented by alder and conifer blowdown from logging.  The blowdown could not have occurred in a more perfect location than the low terrace where it landed. The Bio-Surveys 2007 foot survey ended at the last major split of Five Rivers in 15S 9W section 4.  An intense fire legacy was present, as lots of standing dead wood, along with 100-150 year old fir and cedar trees.
Recruitment potential

What is the recruitment potential and time frame for delivery to the channel?

As described above, there’s not a lot of timber large enough to positively impact habitat conditions in Five Rivers below the falls.  Patches of timber capable of positively impacting channel dynamics are described in detail in the appropriate stream section above.

Above the falls on USFS land, large conifer is plentiful, and they could be delivered to the channel at any time.  
Thermal problems
Describe the relationship between riparian condition and thermal problems in the aquatic system. Include locations and causes.
The riparian corridor along mainstem Five Rivers is severely compromised from the falls downstream.  Full solar exposure is the norm in many sections, with minor riparian shading the second most prevalent condition.  This river valley was homesteaded and abandoned like others in the coast range.  Old pasture in riparian areas is, at many sites,  dominated by reed canary grass;  recruitment of native vegetation into these areas is unlikely.
The highest priorities for riparian recovery to address thermal limitations exist in the stream segment from Cedar Cr to the falls. This is the zone that currently still portrays some functionality for summer rearing salmonids. Prioritizing riparian recovery efforts in this reach adopts the view that elevated temperatures are a cumulative problem that is initiated in the upper end of the watershed and would most effectively respond to a top down strategy of riparian recovery. 
A significant portion of the temperature limitation currently facing mainstem Five Rivers habitats may also be related to the reduction in beaver impoundments that store spring flows for extended summer release. There may also be issues related to regional increases in summer air temperatures that will continue to impact Oregon coastal streams that are beyond the scope of normal restoration prescriptions.
Critical Contributing Areas (CCA)

Description and relation to core site
Identify the CCA’s and describe the spatial relationship between each CCA and the Core Area and Anchor Site(s). Identify CCA’s that contribute directly to specific Anchor Sites.

Buck Creek to Green River: The tributary 3,300’ downstream of Alder Creek is slide prone throughout.  A perched culvert presently prevents juveniles from migrating upstream, and wood migrating downstream.  There is no anchor site within or adjacent to this tributary. Just upstream of Alder Creek a CCA on the south side of Five Rivers sits adjacent to high quality low terraces.  This site was identified in the field survey as a potential place to pull trees in to the channel. Its likelihood of failure is ranked #1 in the ODF landslide analysis. 400’ upstream of Crazy Creek there is a CCA in the headwaters of a tributary entering Five Rivers from the east.  A present, a perched culvert prevents delivery of wood downstream.  There is no anchor site near this CCA. The ODOF analysis considers this site very likely to fail.
Green River to Coquille Valley Mill Site: At 800’ downstream of Summers Creek, a tributary entering from the northeast is prone to slide in its entirety. There is a mainstem anchor site 1,700’ downstream of this tributary. The culvert likely does not facilitate debris flow recruitment of upslope resources to the mainstem. Both forks of Lord Cr (un-surveyed, no access) were also identified as likely contributors to the mainstem.

Falls to headwaters:

1) CCA 1: Large conifer will deliver material directly into Anchor Site 4.  This is ranked most likely to fail in the sixth field.

2) CCA 4: Located opposite Trib B. This CCA will deliver wood to Anchor Site 4.
3) CCA 7: Just upstream of Anchor Site 4. This CCA encompasses a small tributary entering from the East.
4) CCA 2: Anchor Site 5 will benefit from failure of this CCA, which includes the entire subbasins of two tributaries entering from the East, 0.9 mile upstream of Trib B.
5) CCA 14: This CCA is immediately upstream of CCA 2, on the mainstem. Material from failure here will also benefit Anchor Site 5.
6) CCA 3: Anchor Site 6 is directly downstream of this CCA.
7) CCA 10: This CCA is located just above the end of the 2007 field survey at the terminal forks of Five Rivers on the southeastern fork.
8) CCA 15: The entire southwestern terminal fork is included in this CCA.
Lower mainstem area

Winter habitat potential
In 2003, Bio-Surveys conducted winter snorkel surveys on mainstem Five Rivers.  Less than 3500 juvenile coho were observed rearing in the 15 mile stretch of Five Rivers from the mouth to Green River.  This is the immediate lower mainstem rearing area available to juvenile salmonids originating in the current study area. Many large coho producing tributaries deliver both volitional and non volitional migrants to this mainstem reach. Both summer and winter observations suggest that very low production potential currently exists here. 
The primary issue is deep channel entrenchment and almost complete isolation from a functional floodplain at all but the most severe winter flow regimes. This general condition is a result of both the long term degradation of a functional riparian capable of contributing large woody debris and the powerful effect of hydrological process that shape coast range river bottoms. Restoration of the channel below the confluence of Green River is currently classified as a low priority because of its deep entrenchment. It is our view that undertaking restoration activities in this stream segment would offer little benefit to salmonid rearing until upper basin and tributary issues have been addressed. 
Summer habitat potential

Lowland habitats

Describe lowland habitats and locations outside the 6th field.

Estuarine habitats in the lower Alsea basin offer an un-quantified area for rearing juvenile coho.  Although much of the salt marsh historically available is no longer functional, high quality marsh habitat is still present. Fry migrations in the spring from the Middle and Upper Five Rivers 6th field would be necessary to utilize the 35 miles of stream corridor before summer temperatures made this migration physiologically unlikely. Although a high flow spring event could certainly complete this task, it is more likely that in most years, the trip would be extremely costly in terms of survival from predation. With that said, very little is currently known about the origins of coho fry that end up summer rearing in estuary habitats.
Restoration analysis

Nickelson Model results
Appendix 4 characterizes the results of a modeling exercise designed to identify the seasonal habitat limitation for producing coho smolts in the combined Middle and Upper Five Rivers 6th field. The foundations of this model are the AHI inventories that quantify the abundance of summer habitats within each tributary and the mainstem. Much of this survey data is dated (1993 and 1997) and fails to represent current habitat conditions. As noted in the descriptive reviews of each stream segment in the body of this document, the single greatest alteration in habitats between the 1993 inventories and the recent surveys conducted in 2007 is the almost complete absence of beaver dam habitats even during summer flow regimes. 
To address this very important issue we have modified all of the historical Aquatic Habitat Inventory summaries to reflect the current low levels of beaver dam habitat that we know exists today on the landscape. As we removed this ponded rearing surface area and its production potential from the model, we had to recreate the native channel characteristics in these old pond bottoms using the historical data from the adjacent channel (directly above or below). The goal is to get the clearest look at current conditions and what seasonal limitations may be exposed.

If you review tables D1 and E1 of Appendix 4 several issues rise to the surface. One is that the combined seasonal limitation for all of the stream segments together does not always match the seasonal limitation within a single tributary. This leads us to the discussion about the function of a deme. We all are working under the assumption that each of these tributaries is unlikely to function as an independent population. This suggests then that there is interaction between these habitats for the provision of seasonal incubation and rearing habitats that cumulatively add up to defining a functional deme. So for example, in Table E1, even though the seasonal limitation for Fendall and Summers Cr suggests that the abundance of winter habitat is the limitation, the basin wide sum suggests that for the deme, summer habitat is the primary limitation. This broad scale view of the results is more likely to lead us down the right path in describing and understanding system function.
The second issue that arises is the fundamental disagreement between the result of Table D1 and E1. Table D1 represents an assessment of seasonal survival rates that are density independent from the ODFW Nickelson Model. This suggests that inter and intra specific interactions between rearing salmonids are not accounted for in the smolt production estimates. This method suggests that the availability of winter habitat is the primary seasonal limitation. This is why the results of Table E1 have also been incorporated into this analysis. Table E1 utilizes the seasonal survival rates produced by the Alsea Watershed Study that attempted to factor in density dependant interactions. This method suggests that the abundance of functional summer habitat is currently the seasonal limitation. 
You will note however, that the differential between smolt production estimates for summer and winter is extremely small in the case of the Alsea Watershed Study (2,787 smolt difference). This suggests that currently both seasons nearly co-limit production. Any restoration activity that would result in enhancing only one of these seasonal habitats would quickly shift the seasonal limitation to the other. In other words, if we proposed to only provide additional riparian shade to address temperature limitations in the mainstem and expand the summer range of rearing coho the system would immediately not be able to support that additional production when it came to winter flow regimes.
We believe the fundamental purpose of the entire Limiting Factor Analysis is to step back and take a basin scale view of both the biological, morphological and physical interactions that combine to influence survival and consequently smolt production. By taking this larger view, there are two very significant issues that must be factored into the seasonal survival analysis. 1) The current complete lack of beaver dam habitats in the assessment area. 2) The extensive impact of elevated summer temperatures in the mainstem of Five Rivers.
Both of these issues are blatant indicators of dysfunction. The recovery of either one of these trajectories would have an immediate impact on summer and / or winter limitations. 
Defining the production bottleneck
Does the seasonal bottleneck identified by the Nickelson Model remain the primary limiting habitat when each of the other issues identified in the assessment process are factored in? Explain.
In this analysis we have the opportunity to overlay fish distribution data on top of the temperature profile to look for corroboration. In summary, fish densities drop off dramatically at approximately RM 15 (confluence of Cedar Cr). In 2002 below this junction and all the way to the confluence with the mainstem Alsea, there was very limited summer coho production (Appendix 8, Five Rivers Coho Distribution).  In addition, summer rearing in this 15 mile mainstem segment was comparatively small on the basin scale with only an expanded total of 5,544 summer coho parr rearing in 15 miles of mainstem (20% snorkel bias added to this estimate). To put this level of production into perspective, there was an expanded summer parr estimate of 20,880 coho rearing in the 7.7 miles of mainstem above the confluence of Cedar Cr. There was also 20,261 summer coho parr rearing in 10 miles of habitat in the Green River 6th field in 2002.

If we compare this distribution to the temperature data that we have for the mainstem (45 days above 17.8 C at RM 14.5 and 80 days above 17.8 C at RM 1.5, we begin to see that declining densities progressing downstream are inversely related to inclining temperatures also progressing downstream. There is no definitive point of demarcation in this relationship. The adaptive nature of coho in particular allow them to mold to extreme habitat conditions. Therefore some rearing always occurs outside the boundaries of what we classify as optimum parameters. Many physical habitat attributes facilitate this peripheral survival for coho (cold ground water inputs, 1st and 2nd  order tributary confluences, spring seeps, etc.). What we know is that in these conditions, rearing densities must be extremely low to facilitate survival. The lower 15 miles of the mainstem of Five Rivers is functioning on the periphery of the coho’s range of viable habitat during summer flow regimes.
To support this assessment of a temperature limitation in the mainstem and its impact on juvenile salmonid production we also need to remember that six large and highly productive tributaries enter the mainstem of Fivers in this lower 15 mile segment (Green River, Crab Cr, Cougar Cr, Buck Cr, Cascade Cr, and Lobster Cr.). Each of these major coho producers deliver high quantities of nomadic coho fry in the spring to this mainstem reach. The pool rearing surface areas in this reach are massive yet the standing summer crop of coho parr remains extremely minor.
Transition to what we know about this same reach during winter flow regimes. A calibrated night time snorkel inventory was conducted in February of 2003. Less than 3,500 coho were observed winter rearing in this same 15 mile segment. A very similar night snorkel inventory was conducted the winter of 2002 in the mainstem of Drift Cr (another Alsea basin tributary) that observed 25,764 coho rearing in 9.3 miles of mainstem. These mainstem segments are similar is basin size but very dissimilar in channel morphology. Drift Cr exhibited many low interactive terraces and Five Rivers exhibited almost none.
We are attempting to establish that there are severe limitations of both summer and winter habitat in the mainstem of Five Rivers. This summary leads us to a discussion about the contributing tributaries. Here is where the hydraulic sub divisions of 6th fields ends up fighting against the type of ecosystem view that is necessary for understanding and describing system function. In this analysis, we have chosen to review two 6th fields combined (Middle and Upper Five Rivers). This delineation has resulted in us leaving Green River and Crab Cr out of the scope of the analysis. Both of these major coho contributors enter into the study area and also play a major role in the production of the deme. This realization is probably most useful in understanding why the mainstem of Five Rivers is temperature limited. Both streams are included on the DEQ list of 303d listed streams for temperature.
So given that these major tributaries are not part of the analysis we can turn our attention to the smaller contributors that have been reviewed in this analysis. All of these streams exhibited a major legacy of beaver habitation in the historic AQHI data reviewed for this analysis. The combined abundance of beaver dams for these historic surveys dating back to 1993 was 71 (this did not include Lord, Crazy or Woosley Cr because no historic AQHI was conducted). The current abundance of beaver dams during the 2007 inventory of the entire analysis area was 3. 

This loss of beaver pond habitats in concert with temperature limitations in the mainstem has resulted in the habitat modeling exercise describing the lack of functional (cool) summer pool surface area as the primary habitat limitation when utilizing the density dependant seasonal survival rates generated by the Alsea Watershed Study (Appendix 4).
As we have discussed above in the model results section, the differential in smolt production between summer habitat and winter habitat is small (2,787 smolts). Because the mainstem struggles with temperature limitations, a larger burden is placed on the small tributary habitats to support all life history stages from spawning and incubation to summer and winter rearing. Without beaver, these tributaries currently provide only a fraction of the historic pool surface areas for both summer and winter rearing. This leads to small tributary habitats seeded to capacity during low, summer flow regimes with only limited downstream rearing capacity for the density dependant migrants due to high summer stream temperatures.
Understanding that the abundance of both summer and winter habitat is similar in their capacity to produce smolts, it follows that a restoration prescription needs to address these seasons as co-limitations if you will. Enhancing one without enhancing the other would quickly lead to the other being a seasonal limitation.
Potential for lowlands contribution
If the abundance of winter habitat has been 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.

There is an unknown relationship between upper Alsea basin summer rearing habitats and estuarine winter habitats. We know from extensive out migrant trapping in the basin that large numbers of low condition summer parr leave headwater streams after the first fall freshets. What we don’t know is much about their life history after that migration. Is this a volitional migration? Do they survive? If they survive then what habitats are they utilizing for over wintering. Because of our institutional lack of knowledge on this subject, we choose to take a conservative approach to the discussion of habitat limitations. 
If winter habitat is determined to be limiting in headwater streams where we know coho are summer rearing then we choose to address this limitation in proximity to the summer population. This decision is made with the understanding that it is highly possible that additional and abundant winter habitat may be available 35 miles downstream in the estuary. Until these relationships are more clearly revealed, it is prudent to address these habitats as separate and focus our restoration strategy into a top down recovery plan.
Ownership issues 
To what degree would land use and ownership allow restoration work?

The main stem Five Rivers is almost exclusively in private ownership up to the falls.  Restoration in this highly dysfunctional area is critical to improving the quality of both winter and summer habitat in the combined sixth fields. Land use along the stream is not in conflict with restoration.  Much of the area is abandoned pasture, and landowners may welcome re-vegetation and possibly easements to protect the plantings into the future. 
Large wood placement has been previously proposed for the stream corridor above the falls, on national forest land (Five Rivers Landscape Management Project EIS 2001).  Local opposition led to non-action.  Some time has passed since then, but turn-over of landowners is probably limited.  It is unknown how a new proposal to place structures on public or private lands would be received.  
Channel complexity potential
What is the potential to increase channel complexity in the long term through natural recruitment processes, with and without restoration?

On Siuslaw National Forest lands, all of which are in Late Successional Reserve status or riparian reserves in matrix throughout these sixth fields, natural recruitment will occur and will increase channel complexity.  Mature conifer is present in most of the tributaries to Upper and Middle Five Rivers. Debris torrents from slide prone tributaries could deliver materials to Five Rivers, increasing complexity.
Private lands on Five Rivers offer virtually no potential for increasing channel complexity through natural recruitment.

Restoration prescriptions
The recovery of beaver populations is the #1 prescription because of its ability to address both of the co-limiting seasonal habitats (low velocity winter pond surface area and broad summer pool surface areas) and a multitude of other keystone ecosystem functions (nutrient and sediment storage, floodplain interaction, summer water storage, food web incubator). 
In addition, re-colonization of beaver on the basin scale would immediately address the summer temperature limitations downstream by activating a large hyporheic zone and storing spring runoff to be slowly released later into the summer low flow season.

Add structure to stream channels with simplified channels and channels at risk.
Plant and nurture riparian areas until free to grow.
Potential restoration sites
Restoration sites are prioritized according to stream segment.
Alder Creek

1 Address structural limitations through beaver reintroduction.  Large trees in riparian area are present for future natural recruitment.  Add large woody debris as an interim strategy.
Crazy Creek
1 Re-introduce Beaver

25 Lane County road at Crazy Creek; 6’ corrugated metal pipe is undersized in the 10’ wide channel.  The bottom is rusted through.  This is a juvenile barrier.  This is a low priority prescription because upstream temperature dependant migrations from the mainstem are unlikely because of elevated stream temperatures (65 deg f) and a bedrock intrusion at the mouth.
15 Replace Scotch broom with native vegetation on old pasture.  Seek a riparian easement on the pasture.

Fendall Creek

1 Re-introduce Beaver.
Cedar Creek

1 Beaver re-introduction.
Summers Creek
1 Beaver re-introduction.
Prindel Creek

1 Beaver re-introduction.
10 The anchor site on Prindel Creek lacks structure for floodplain interaction, summer, winter rearing. Placement of large woody debris.
Mainstem:  Buck Cr to Green River 
14 Address Knotweed at mouth of Green River.  Sprout of knotweed found at mill site as well.
23 100’ below the Green River bridge, a low terrace would benefit from association with a full spanning structure.

21 1,000 feet downstream of this terrace, at RM 14, (just upstream of the confluence with the small tributary south of Crazy Creek) some trees from a stand of mature conifer could be pulled in to provide substantial and much needed structure to Five Rivers. 

22 At RM 12.3, one half mile upstream of Alder Creek, there is a site for large wood placement.
24 Mid-channel bars currently vegetated with reed canary grass to be stocked with willow stakes (RM 13.6, for one).
17 Plant conifer in reed canary dominated abandoned pasture areas on Bodtker (from confluence with Crazy Creek downstream) 

16 Plant conifer upstream along 1,700’ of old pasture from RM 12.4, upstream.
18 Place large conifer into channel at boundary with USFS land and between power lines and ODFW caged plantings.

20 At an unnamed tributary downstream of Alder Creek, at RM 11, a perched culvert blocks juvenile upstream migration, and delivery of wood to Five Rivers.
19 Lane County road at an unnamed tributary 400’ upstream of Crazy Creek; a 4’ corrugated metal pipe is perched 4’, blocking juvenile migration. Coho present above and below; domestic waterline. This Trib has a CCA in its headwaters.
Mainstem from Green River to Coquille Valley Mill Site 

13 Between the mouth of Green River and the mouth of Fendall Creek the addition of large woody debris would benefit stream channel dynamics.
12 Just above Fendall Creek an ODFW LWD project provides some winter cover for juvenile rearing (Photo 14). This structure could benefit from the addition of more materials to improve function.
11 Full spanning wood placement in Anchor Site #1

Mainstem from Coquille Valley Mill Site to the falls
9 Below the falls Five Rivers is chronically under vegetated in its riparian zone.  This issue will limit summer salmonid rearing indefinitely if not addressed. The cost of reforesting riparian corridors dominated by pasture grasses and noxious weeds is formidable. Areas of old pasture, now dominated by invasive species are highly unlikely to recover without serious and persistent intervention.  Outreach to landowners coupled with adequate funding to plant and dedication to maintain until free to grow by a vested interest is the only true solution to this problem.

8 Millpond should be restored and planted to create excellent summer and winter rearing habitat.  Land acquisition by Siuslaw National Forest or a conservation easement to ensure integrity into the future. This is a site of extensive historical disturbance and soil testing would have to be a component of any proposed restoration activity prior to disturbance (Photos 16 and 17).
7 Full spanning wood placement in Anchor Site #2

Mainstem above the Falls to the end of salmonid distribution
1 Beaver re-introduction

2 Moving the valley bottom road and decommissioning the abandoned portion of the road would correct two fish passage barriers (falls and bridge upstream) and allow Five Rivers to meander across its historic floodplain. This is currently one of the four alternatives being designed by the River Design Group with the current OWEB technical assistance grant.
4 Full spanning wood placement in Anchor Site #3
3 Abandon current fish ladder at falls and restore historic channel

5 Full spanning wood placement in Anchor Site #4

6 Full spanning wood placement in Anchor Site #5

Issue
1) Lack of beaver impoundments and the high quality habitats associated with them. ODFW researchers have identified beaver ponds as the single most important habitat feature for rearing  of juvenile coho salmon. Five Rivers tributaries and upper mainstem have beaver sign but beaver dam pools are virtually absent when compared with the early 1990's.In less than a decade, formerly complex off channel rearing habitat has degraded to simplified entrenched channel.
2) Elevated summer temperatures in mainstem Five Rivers limits rearing habitat available to juvenile salmonids.  As demonstrated in the chart “Coho distribution v temperature”, densities of summer rearing juvenile coho decline in inverse proportion to increasing temperatures as one moves downstream in Five Rivers.  The majority of the private lands on the mainstem are lacking sufficient riparian canopy, where unused former pasture lands harbor invasive species precluding natural recruitment of native tree and shrub species 
3) Lack of LWD limits quality winter rearing habitat for juvenile salmonids.  A history of logging and probably stream cleaning has swept stream channels clear of essential debris jams.  Key pieces capable of trapping transient wood and retaining and sorting mobile substrates is lacking throughout the combined sixth field area.
4) Road compromises stream function in Upper Five Rivers.  Above the falls the stream adjacent forest road parallels and impinges upon the lateral movement of the mainstem within 3 of the 6 total anchor sites identified as key habitats for coho production.  The box culvert functions as a juvenile barrier.
5) A dysfunctional fish passage ladder at the mainstem falls at RM 19 compromises the natural migrations of both juvenile and adult salmonids.

Goal
1) Re-establish and protect beaver populations, throughout their historical range.
2) Extend existing high quality riparian downstream from USFS lands.  Create buffers at least one full site potential on all lands with cooperative landowners. Create incentives to maintain riparian integrity in the buffered areas via conservation agreements.

3) Increase stocking rates in suitable accessible sites.  In a prioritized fashion, as suggested in the prescription section, increase the large wood densities in areas indicated.  Treatment is considered a temporary measure to improve stream function until existing riparian conifers are recruited naturally (Photo 18). In some areas, natural recruitment will be many decades in the future.

4) Relocate the road to a location away from the valley floor of mainstem Five Rivers.

5) Implement a new passage solution that links the historical channel and alleviates seasonal passage barriers.
Method
1) Trap and move beaver from lower mainstem sites to tributaries with adequate food sources; work with ODFW and the USFS to eliminate recreational trapping and develop a management strategy that insures robust populations in to the future.
2) Enlist willing landowners and establish one site potential riparian buffers on under vegetated mainstem stream and floodplain banks.  Prepare, plant and maintain until free to grow.  Purchase conservation easements or create binding agreements to protect these buffers.
3) Use excavators and helicopters to place wood in areas identified in this analysis.
4) Work with USFS and local community to find a suitable alternate location, and funds to re-locate the road.

5) Review designs options currently being prepared under contract with the MCWC. Develop partner funds to implement final design option.
Potential complications
1) Beaver are currently managed by Oregon Department of Agriculture as a nuisance species, despite ODFW’s research demonstrating their essential contribution to coho success, and the generally acknowledged value of beaver ponds to wildlife. Public perceptions of beaver are often negative.

2) It is difficult and expensive to establish trees in old pasture.  Examples abound of riparian plantings left to languish with no long term strategy or funding to ensure survival

3) There may be public resistance to LWD placement on private lands.  Previous efforts by USFS to obtain public consensus for large wood treatment of upper Five Rivers was unsuccessful.

4) USFS attempts to relocate the road were met with strong public opposition. 
5) The preferred alternative may involve a road realignment that could prove controversial, time consuming and costly.
Expected results
1) Restoration and conservation of beavers would have an immediate and powerfully positive effect on salmonid habitat in Five Rivers.  Both structural and temperature limited areas would be improved as impoundments increase floodplain interaction, improve water storage, aggrade channels and create stratified pools.
2) A gradual extension downstream of mainstem summer rearing capability of Five Rivers would result from a comprehensive riparian restoration strategy.  This is a long term process.  Results would not be evident for some years to come.  Using larger stock initially would reduce the time to reach temperature reduction goals.

3) Improved winter retention and survival of juvenile salmonids in the Five Rivers basin.

4) The re-location of the road off the valley floor will allow the channel to realize its potential, assuming that goals one and three are also implemented.

5) Re connection of the historic channel and a bypass of the dysfunctional fish ladder would restore unimpeded access to adults and temperature dependant upstream juvenile migrants.
APPENDICES
Appendix 1. Drainages of the Middle and Upper Five Rivers 6th field complex (above Cougar Creek).
	#
	Name
	River mile
	Enters from
	Slope faces
	Gradient
	Floodplain
	Relative size
	Comment

	1
	Crab Creek
	10.2
	R
	NE
	Low
	Moderate
	A
	Excluded from analysis

	2
	 
	10.9
	L
	S
	Moderate
	Narrow
	F
	Insignificant potential

	3
	Alder Crk
	11.5
	L
	SW
	Moderate
	Moderate
	C
	Peak performance for spawning gravel w/ no beaver present/ radical difference between 1993 and 2007 (20 dams vs. 0 dams). Very high quality habitat

	4
	Crazy Crk
	13.9
	L
	S
	Moderate
	Moderate
	C
	Only Trib with active beaver colony in entire study area. Beaver dam is so well heeled that a permanent lake has been formed. Very high quality habitat.

	5
	 
	14.0
	L
	SW
	Low
	Moderate
	D
	Insignificant potential

	6
	Green River
	14.4
	R
	NE
	Low
	Moderate
	A
	Excluded from analysis

	7
	Fendall Crk
	15.0
	L
	SW
	Moderate
	Narrow
	D
	Coho present. Trib is heavily manipulated by human activity in reach 1-3. Not a significant contributor of cold water during summer flow regimes.

	8
	Cedar Crk
	15.7
	L
	SW
	Moderate
	Narrow
	C
	Significant cold water contributor during summer flow regimes. Limited potential for floodplain interaction. Good spawning potential.

	9
	 
	16.4
	R
	NE
	Moderate
	Moderate
	E
	Insignificant potential

	10
	 
	16.6
	L
	S
	Moderate
	Narrow
	F
	Insignificant potential

	11
	Summers Crk
	16.8
	L
	W
	Moderate
	Moderate
	C
	High quality spawning trib. Low gradient, beaver legacy is high, currently none present. Historical source of elevated temps from shallow beaver ponds that were not well enough established to stratify.

	12
	 
	17.5
	R
	E
	Moderate
	Narrow
	F
	Insignificant potential

	13
	Trib E
	17.8
	R
	E
	Moderate
	Narrow
	D
	High quality spawning trib. Low gradient, beaver legacy is high, currently none present.

	14
	Lord Crk
	18.5
	L
	W
	Moderate
	Narrow
	C
	High quality cool water and flow source for mainstem. Steep gradients limit production potential 

	15
	Prindel Crk
	18.8
	R
	E
	Moderate
	Moderate
	B
	Major producer for coho, major beaver legacy, none currently present. Spawning hot spot.

	16
	Trib Z 
	19.2
	L
	W
	Moderate
	Narrow
	C
	Steep gradient, extreme confinement, pool / drop

	17
	 
	19.4
	L
	N
	Moderate
	Narrow
	E
	Insignificant potential

	18
	 
	19.7
	L
	N
	Moderate
	Narrow
	E
	Insignificant potential

	19
	Trib B
	20.1
	R
	E
	Moderate
	Moderate
	C
	Minor producer above road crossing because of lack of spawning gravel. Coho usually present in good numbers within the influence of 5 rivers floodplain. High quality source of cold water and flow for mitigating mainstem summer temperatures.

	20
	 
	20.5
	L
	W
	Moderate
	Narrow
	D
	Insignificant potential

	21
	 
	21.0
	L
	NW
	Moderate
	Narrow
	C
	Insignificant potential

	22
	 
	21.1
	R
	E
	Moderate
	Narrow
	D
	Insignificant potential

	23
	Trib C
	21.4
	R
	E
	Moderate
	Narrow
	D
	Minor producer, low pool frequency, high quality source of cold water and flow for mitigating summer flows.

	24
	 
	21.6
	L
	NW
	Moderate
	Narrow
	D
	Insignificant potential

	25
	 
	21.9
	R
	E
	Moderate
	Narrow
	D
	Insignificant potential

	26
	 
	22.2
	L
	W
	Moderate
	Narrow
	E
	Insignificant potential

	
	
	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	
	
	

	1) River Miles are based on the Terrain Navigator program, and are typically lower than those calculated from field survey data.

	2) River Mile 0.0 is Cougar Creek, the start of the Middle Five Rivers 6th field.

	3) Crab Creek and Green River enter the mainstem within the Middle Five Rivers 6th field boundary, but their watersheds lie outside the boundary.


Appendix 2. Features and habitat survey status of streams within the Middle and Upper Five Rivers 6th field complex which have coho bearing potential.
	Curr Rch ID
	Stream
	Survey River Mile
	Survey Resource
	Valley Morphology
	Aquatic Habitats

	
	
	Beg
	End
	Len
	Type
	Year
	Surv Rch ID
	Grad (%)
	Valley Width
	Con straint
	Pools (%)
	Bvr Pnds (#)
	Wood (pcs/mi)

	
	
	
	
	
	
	
	
	
	
	
	
	
	Total
	Key

	1993 Surveys

	8
	Five Rivers
	19.10
	20.19
	1.09
	USFS LII
	1993
	1
	2.0
	Broad
	Hillslope/terrace
	59
	3
	31
	nd

	9
	Five Rivers
	20.19
	21.63
	1.44
	USFS LII
	1993
	2
	3.0
	Broad
	Hillslope/terrace
	48
	1
	86
	nd

	10
	Five Rivers
	21.63
	22.31
	0.69
	USFS LII
	1993
	3
	3.0
	Narrow
	Hillslope
	22
	1
	38
	nd

	1
	Alder Crk
	0.00
	0.40
	0.40
	USFS LII
	1993
	1
	4.0
	Broad
	Hillslope/terrace
	77
	4
	58
	nd

	1
	Alder Crk
	0.40
	0.90
	0.50
	USFS LII
	1993
	2
	2.0
	Narrow
	Hillslope
	96
	16
	96
	nd

	not used
	Fendall Crk
	0.20
	0.73
	0.53
	USFS LII
	1993
	1
	5.0
	Broad
	Hillslope/terrace
	81
	5
	52
	nd

	1
	Cedar Crk
	0.00
	0.42
	0.42
	USFS LII
	1993
	1
	3.0
	Narrow
	Hillslope/terrace
	88
	15
	99
	nd

	1
	Summers Crk
	0.00
	0.36
	0.36
	USFS LII
	1993
	1
	4.0
	Moderate
	Hillslope/terrace
	66
	0
	39
	nd

	1
	Prindel Crk
	0.10
	1.50
	1.40
	USFS LII
	1993
	1
	3.0
	Moderate
	Hillslope/terrace
	77
	17
	76
	nd

	1
	Trib B
	0.00
	0.48
	0.48
	USFS LII
	1993
	1
	5.0
	Narrow
	Hillslope
	66
	5
	92
	nd

	1
	Trib C
	0.00
	0.38
	0.38
	USFS LII
	1993
	1
	6.0
	Narrow
	Hillslope
	7
	0
	92
	nd

	1998 Surveys

	2
	Five Rivers
	14.43
	14.91
	0.48
	ODFW AHI
	1998
	1
	0.5
	Very broad
	Terrace
	62
	0
	109
	6

	3
	Five Rivers
	14.91
	15.49
	0.58
	ODFW AHI
	1998
	2
	0.4
	Broad
	Terrace
	62
	0
	61
	3

	4
	Five Rivers
	15.49
	16.50
	1.01
	ODFW AHI
	1998
	3
	0.5
	Broad
	Terrace
	73
	0
	193
	13

	5
	Five Rivers
	16.50
	18.20
	1.70
	ODFW AHI
	1998
	4
	0.7
	Broad
	Terrace
	67
	0
	125
	3

	6
	Five Rivers
	18.20
	18.39
	0.19
	ODFW AHI
	1998
	5
	1.7
	Broad
	Terrace
	37
	0
	146
	0

	7
	Five Rivers
	18.39
	18.57
	0.18
	ODFW AHI
	1998
	6
	2.0
	Broad
	Terrace
	19
	0
	80
	0

	1
	Fendall Crk
	0.00
	0.05
	0.05
	ODFW AHI
	1998
	1
	3.6
	Very broad
	Terrace
	55
	2
	117
	0

	2
	Fendall Crk
	0.05
	0.10
	0.04
	ODFW AHI
	1998
	2
	1.5
	Very broad
	Terrace
	67
	0
	68
	0

	3
	Fendall Crk
	0.10
	0.20
	0.10
	ODFW AHI
	1998
	3
	5.2
	Very broad
	Terrace
	84
	2
	69
	0

	No Surveys

	1
	Five Rivers
	9.70
	14.43
	4.73
	 
	 
	 
	0.5
	Very Broad
	Terrace
	 
	 
	 
	 

	1
	Crazy Crk
	0.00
	0.60
	0.60
	 
	 
	 
	2.0
	Broad
	Terrace / Hillslope
	 
	 
	 
	 

	1
	Trib E
	0.00
	0.50
	0.50
	 
	 
	 
	4.0
	Narrow
	Hillslope
	 
	 
	 
	 

	1
	Lord Crk
	0.00
	0.50
	0.50
	 
	 
	 
	5.0
	Narrow
	Hillslope
	 
	 
	 
	 

	1
	Prindel Crk
	0.00
	0.10
	0.10
	 
	 
	 
	2.0
	Moderate
	Terrace/Hillslope
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	If no habitat survey exists, valley morphology and sections representing probable reach divisions are based on field assessment, RBA data, and map data.

	Fendall Crk was surveyed in 1993 (FS land) and 1998 (ODFW for private land). The 1998 survey is considered the most useful because it is the most recent survey and began at the stream mouth. This analysis uses only the ODFW data (Current Reaches 1-3), and ignores the small segment of the stream occurring on the FS land (Current Reach 4).

	The 1998 AHI Five Rivers survey stopped a short distance below where the 1993 USFS survey began. 

	Trib B is Trib 19 of Table 1

	Trib C is Trib 23 of Table 1

	Trib E is Trib 13 of Table 1. ODFW spawning surveys identify this trib as Woosley Cr

	Prindel Cr was surveyed on USFS land above RM 0.1, but not on the private segment from the mouth to RM 0.1. We utilized the habitat composition provided by the USFS survey to define habitat composition for the private segment.


Appendix 3. Middle and Upper Five Rivers 6th field complex spawning gravel estimates
	Stream
	Stream ID #
	Reach #
	Spawning Gravel (m2)

	
	
	
	Poor
	Fair
	Good

	Five Rivers Mainstem
	 
	 
	 
	 
	 

	Cougar to Green
	 
	1
	 
	12
	342

	Green to Coquille Lumber
	 
	2
	 
	142
	187

	Coquille Lumber to Falls
	 
	3
	 
	36
	35

	Falls to headwaters
	 
	4
	 
	40
	95

	Alder Crk
	3
	1
	 
	19
	83

	Crazy Crk
	4
	1
	 
	19
	32

	Fendall Crk
	7
	1
	 
	 
	32

	Cedar Crk
	8
	1
	 
	5
	12

	Summers Crk
	11
	1
	 
	6
	61

	Trib E
	13
	1
	 
	7
	47

	Prindel Crk
	15
	1
	 
	 
	46

	Trib B
	19
	1
	 
	1
	1

	Total
	 
	 
	0
	287
	973


These counts represent the number of spawning sites that are a minimum of 1 sq.meter and are located in a zone exhibiting the proper hydraulics for successful spawning of adult Coho or Steelhead. The qualitative assessments of gravel condition presented below are based on professional judgment that characterizes the abundance of fines, silt and sand associated with gravel depositions and their state of embeddedness. They do not represent any measure of the availability of spawning sites appropriate for adult Chinook or Cutthroat. These estimates are conservative by design to test the hypothesis that the abundance of spawning gravel could be a seasonal habitat limitation for coho.

Appendix 4. Habitat data used to calculate juvenile coho carrying capacity and smolt potential in upland stream channels of the Middle and Upper Five Rivers 6th field complex. 
The values are best estimates of current conditions based on USFS and ODFW habitat surveys, 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 ponds reported in older surveys has been substantially reduced based on more current information.
	
	
	Summer Uplands Habitat (m2)
	Winter Uplands Habitat Data

	Stream
	Rch
	Cscds
	Rapds
	Grav Riffles
	Gldes
	Trch Pls
	Plng Pls
	Lat Scr Pls
	Mid Chan Scr Pls
	Dam Pls
	Alcv Pls
	Bvr Pnds
	Bckwtr Pls
	Act chan wid (m)
	Grad (%)
	# Bvr pnds
	Pct pls (frac)
	Rch len (m)

	Alder Crk
	1
	 
	 
	1,242
	 
	 
	100
	432
	733
	35
	 
	 
	 
	2.7
	3.0
	0
	0.51
	1,689

	Cedar Crk
	1
	 
	 
	325
	 
	 
	 
	 
	359
	 
	 
	 
	 
	2.1
	3.0
	0
	0.53
	370

	Crazy Crk
	1
	 
	 
	923
	 
	 
	241
	664
	222
	 
	 
	2,118
	 
	4.6
	2.0
	2
	0.78
	950

	Fendall Crk
	1
	 
	 
	93
	17
	 
	51
	29
	 
	 
	 
	 
	10
	2.8
	3.6
	0
	0.45
	83

	Fendall Crk
	2
	 
	
	28
	15
	
	
	50
	40
	
	
	
	8
	3.5
	1.5
	0
	0.70
	72

	Fendall Crk
	3
	 
	
	99
	
	
	39
	12
	
	
	
	1,136
	 
	3.0
	5.2
	1
	0.92
	163

	Five Rivers
	1
	 
	 
	28,553
	 
	 
	 
	29,907
	18,736
	 
	 
	 
	 
	15.2
	0.5
	0
	0.63
	7,452

	Five Rivers
	2
	 
	587
	1,350
	551
	
	
	4,138
	
	
	
	
	28
	10.5
	0.5
	0
	0.62
	774

	Five Rivers
	3
	 
	343
	812
	1,165
	
	
	4,380
	
	
	23
	
	7
	9.9
	0.4
	0
	0.62
	929

	Five Rivers
	4
	34
	93
	2,196
	885
	
	
	9,611
	
	
	
	
	69
	11.9
	0.5
	0
	0.73
	1,631

	Five Rivers
	5
	 
	1,516
	4,709
	26
	
	
	14,063
	198
	
	
	
	66
	11.5
	0.7
	0
	0.67
	2,730

	Five Rivers
	6
	38
	676
	316
	
	
	
	635
	
	
	
	
	 
	8.1
	1.7
	0
	0.37
	309

	Five Rivers
	7
	 
	1,466
	
	
	
	
	352
	
	
	
	
	 
	9.6
	2.0
	0
	0.19
	297

	Five Rivers
	8
	 
	
	5,564
	
	
	384
	1,534
	228
	693
	
	
	 
	7.6
	2.0
	0
	0.34
	1,762

	Five Rivers
	9
	 
	
	6,063
	
	
	
	1,380
	439
	124
	
	
	 
	4.9
	3.0
	0
	0.24
	2,268

	Five Rivers
	10
	 
	 
	1,525
	 
	 
	36
	81
	511
	 
	 
	 
	 
	3.0
	3.0
	0
	0.29
	1,102

	Lord Crk
	1
	 
	 
	805
	 
	 
	91
	89
	62
	45
	 
	 
	 
	2.1
	5.0
	0
	0.26
	756

	Prindel Crk
	1
	 
	 
	2,465
	 
	 
	99
	211
	677
	651
	 
	 
	 
	2.1
	3.0
	0
	0.40
	2,351

	Summers Crk
	1
	 
	179
	567
	7
	 
	136
	1,167
	65
	32
	 
	 
	 
	2.1
	4.0
	0
	0.66
	1,032

	Trib B
	1
	 
	 
	402
	 
	 
	116
	75
	13
	 
	 
	 
	 
	2.1
	5.0
	0
	0.34
	306

	Trib C
	1
	 
	 
	828
	 
	 
	 
	68
	 
	 
	 
	 
	 
	1.8
	6.0
	0
	0.08
	613

	Trib E
	1
	 
	 
	678
	 
	 
	 
	454
	211
	 
	 
	 
	 
	1.8
	4.0
	0
	0.50
	956


Appendix 5. Habitat data used to calculate juvenile coho carrying capacity and smolt potential in lowland lakes, ponds, and wetlands of the Middle and Upper Five Rivers 6th fields complex.
	Descriptive name of habitat area
	Summer Lowlands Habitat Data
	Winter Lowlands Habitat Data

	
	Stillwater with edge habitat
	Wetland channels
	Flooded wetlands
	Stillwater with edge habitat
	Wetland channels
	Flooded wetlands

	
	Perimeter (m)
	Assumed functional width of lake edge (m)
	Chan len (m)
	Assumed functional width along one side (m) 
	Wetland surf area (m2)
	Frac wetted
	Perimeter (m)
	Assumed functional width of lake edge (m)
	Chan len (m)
	Assumed functional width along one side (m) 
	Wetland surf area (m2)
	Frac wetted

	No lake, pond or wetland habitats exist within the Middle and Upper Five Rivers 6th Field complex


Appendix 6. Middle and Upper Five Rivers 6th field complex limiting habitat analysis based on the Nickelson model
In the version of the model reported below, the summer and winter rearing capacities of Reach 1 of mainstem Five Rivers have both been excluded. The reasons for this are: (1) HIgh summer temperatures occur in the first 15 miles of the mainstem within the 6th field complex, and this reduces rearing capacity to nearly insignificant levels, and (2) Deep channel entrenchment and limited floodplain interaction limit winter rearing capacity, confirmed by the winter snorkel inventory of the mainstem below the confluence of Green River. (Note that we know little about winter capacity above the Green River junction, and have to rely on the regression equation that relates summer conditions to winter rearing capacity.)
	This sheet accumulates the results of the calculations performed on the other sheets to estimate the number of coho that can be supported by the rearing system under analysis.

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

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

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

	The work-around method for estimating winter rearing capacity utilizes a polynomial regression equation that relates winter rearing capacity to summer habitat conditions. This equation is provided by ODFW research. No such work-around exists for estimating spring capacity, and it is not estimated.

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

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

	Results presented

	Five tables are presented.:

	Table A lists the summer rearing density for each stream habitat type. The same table is presented in the Summer Uplands sheet, where it is used to calculate rearing capacities. It is included here only 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 each upland stream and lowland habitat.

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

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

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

	Table A. Stream summer rearing densities

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

	Habitat type
	Fish/sq 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 reseach.
	
	

	
	
	
	
	

	Table B. Survival rates to smolt
	

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

	ODFW Reseach
	Alsea study data
	

	Life stage
	Survival 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)

	
	
	
	
	

	Table C. Rearing capacities
	

	Table C1. Upland rearing capacities.
	
	
	

	Stream ID
	Rearing capacity (# eggs or fish)

	Number
	Name
	Spawning
	Summer
	Winter

	Stream 1
	Alder Crk
	77,083
	2,392
	1,668

	Stream 2
	Cedar Crk
	12,083
	664
	301

	Stream 3
	Crazy Crk
	34,583
	5,913
	2,935

	Stream 4
	Fendall Crk
	26,667
	2,525
	479

	Stream 5
	Five Rivers mainstem
	645,000
	73,096
	36,220

	Stream 6
	Lord Crk
	 
	580
	388

	Stream 7
	Prindel Crk
	38,333
	3,188
	1,722

	Stream 8
	Summers Crk
	53,333
	2,505
	874

	Stream 9
	Trib B
	1,250
	377
	170

	Stream 10
	Trib C
	 
	218
	195

	Stream 11
	Trib E
	42,083
	1,238
	611

	
	Totals
	930,417
	92,695
	45,561

	
	
	
	
	

	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
	Alder Crk
	24,667
	1,722
	1,501

	Stream 2
	Cedar Crk
	3,867
	478
	271

	Stream 3
	Crazy Crk
	11,067
	4,258
	2,641

	Stream 4
	Fendall Crk
	8,533
	1,818
	431

	Stream 5
	Five Rivers mainstem
	206,400
	52,629
	32,598

	Stream 6
	Lord Crk
	 
	417
	350

	Stream 7
	Prindel Crk
	12,267
	2,296
	1,550

	Stream 8
	Summers Crk
	17,067
	1,803
	787

	Stream 9
	Trib B
	400
	271
	153

	Stream 10
	Trib C
	 
	157
	175

	Stream 11
	Trib E
	13,467
	892
	550

	
	Total
	297,733
	66,740
	41,005

	
	
	
	
	

	Table D2. Lowland potential smolt production based on ODFW survival rates.

	Habitat type
	Rearing capacity (# fish)
	
	

	
	Summer
	Winter
	
	

	Stillwater with edge habitat
	 
	 
	
	

	Wetland channels
	 
	 
	
	

	Flooded wetlands
	 
	 
	
	

	Total
	 
	 
	
	

	
	
	
	
	

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

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

	Stream ID
	Potential smolt production (# fish)

	Number
	Name
	Spawning
	Summer
	Winter

	Stream 1
	Alder Crk
	2,081
	265
	479

	Stream 2
	Cedar Crk
	326
	74
	86

	Stream 3
	Crazy Crk
	934
	656
	842

	Stream 4
	Fendall Crk
	720
	280
	137

	Stream 5
	Five Rivers mainstem
	17,415
	8,114
	10,395

	Stream 6
	Lord Crk
	 
	64
	111

	Stream 7
	Prindel Crk
	1,035
	354
	494

	Stream 8
	Summers Crk
	1,440
	278
	251

	Stream 9
	Trib B
	34
	42
	49

	Stream 10
	Trib C
	 
	24
	56

	Stream 11
	Trib E
	1,136
	137
	175

	
	Total
	25,121
	10,289
	13,076

	
	
	
	
	

	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)
	Rearing capacity (# fish)
	     Potential smolt production     (# fish)
	

	 
	
	ODFW rates
	Alsea rates
	

	Spawning (# eggs)
	930,417 
	297,733 
	25,121 
	

	Spring (# fish)
	no data
	no data
	no data
	

	Summer (# fish)
	92,695 
	66,740 
	10,289 
	

	Winter (# fish)
	45,561 
	41,005 
	13,076 
	

	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
	


Appendix 7. Middle and Upper Five Rivers 6th field complex ODF slope risk analysis map

Legend
Blue - watershed boundary
Red - slopes over 60%
Dark Red - slopes over 80%
Yellow - leave tree sites in the path of potential landslides likely to deliver to a Type F stream
Middle Five Rivers subbasin slope risk analysis map
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Upper Five Rivers subbasin slope risk analysis map
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Appendix 8. Middle and Upper Five Rivers 6th field complex summer Coho distribution chart

[image: image3.emf]Summer temperatures and juvenile coho densities along the mainstem Five Rivers        
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Appendix 9. Middle and Upper Five Rivers 6th field complex prescription location map.
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Appendix 10. Middle and Upper Five Rivers 6th field complex photos

Photo 1. Entrance to Crazy Creek with bedrock step. Juvenile barrier.

[image: image6.jpg]




Photo 2. Beaver pond on Crazy Creek.
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Photo 3. Crazy Creek debris flow at Trib B delivering sediment.
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Photo 4. Riparian area, Crazy Creek above Trib A.
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Photo 5. Legacy wood in Ceder Creek.
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Photo 5. Woolsey Creek riparian on Siuslaw Forest.
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Photo 6. Beaver flat recovery, Prindel Creek.
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Photo 7. More recent beaver abandonment, Prindel Creek.
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Photo 8. Trib X Culvert, velocity barrier.
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Photo 9. Unconsolidated substrate and lack of wood mean no spawning bravel in Trib X.
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Photo 10. Fish ladder creates juvenile migration barrier.
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Photo 11. Box culvert above falls on Five Rivers.  Juvenile barrier.
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Photo 12. Area of unique large substrate below the falls, mainstem Five Rivers.
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Photo 13. Mainstem reach of low complexity, low sinuosity, low wood density.
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Photo 14. LWD placed by ODFW on mainstem Five Rivers provides some winter cover.
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Photo 15. Rare low terrace on mainstem Five Rivers, an ideal location for a full spanning conifer jam.
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Photo 16.  Water intake at Coquille millsite, mainstem Five Rivers.
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Photo 17. Mill pond, Coquille Valley Lumber.
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Photo 18. Post-fire conifer provide excellent recruitment potential.
[image: image24.jpg]



Lower portion of study area


(bold lines show coho distribution)





Upper portion of study area


(bold lines show coho distribution)
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