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Introduction

This document provides watershed restoration actions proposed to enhance the Coho Salmon population within North Fork Beaver Creek in Lincoln County, Oregon. This stream is a 4th order contributor to the Beaver Creek, which enters the Pacific Ocean through Ona Beach, located south of Newport City in Lincoln County, OR. The stream contributes to the Beaver Creek Marsh, a large and relatively undisturbed Oregon coastal wetland that provides rearing habitat for multiple salmonid species, resident and migratory birds, and other wetland species. The wetland receives flow from several streams that flow independently to the ocean. 
The goal of the restoration effort has been to identify the dominant processes and habitat characteristics in the NF Beaver Creek watershed that currently limit the production of Coho salmon smolts, 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 “An Approach to Limiting Factors Analysis and Restoration Planning in  Sixth Field Sub-Watersheds”, available at www.midcoastwatershedcouncil.org  or by contacting the Midcoast Watersheds Council. Please refer to this document for detailed information on assessment, nomenclature, prioritization rationale and methodology.

Physical setting

The North Fork Beaver Creek sub-watershed comprises 3,054 hectares. It originates in steep valleys of the Oregon Coastal Range and exhibits a dendritic drainage pattern. It flows westward and then southward through a widening valley floor to join with Elkhorn Creek and then South Fork Beaver Creek where it forms a complex coastal wetland and estuary. Primary contributors to the North Fork include Peterson Creek, which enters at approximately River Mile 2.8, Lewis Creek (RM 6.5) and unnamed Trib I that enters from the north at RM (8.2).  Numerous other small unnamed tributaries exist in the upper mainstem valley. 
The geologic setting of the upper watershed is bedrock, siltstone and sandstone. The potential for large substrate recruitment to the North Fork channel is therefore very low. 
Beginning in the early 1900’s, agricultural use altered the lowland portion of the riparian zone through tree removal, diking, and grazing, timber harvest removed most of the old growth timber of the upper valley. Grasslands (pastures) now dominate the lowland riparian zone, giving way to young stands of conifer and deciduous trees in the upper valley. Because of these conditions, the potential for the short term recruitment of large wood to the channel is very low.
In 1997, the Oregon Department of Fish and Wildlife conducted a physical habitat survey of the North Fork Beaver Creek from its mouth (confluence with Beaver Creek) to its headwaters. The 15,560 meter survey defined three reaches. Reach 1 (7,062 m) is characterized by a broad valley form and a gentle gradient. Reach 2 extends 4,394 m within an intermediate valley width exhibiting alternating terraces. Reach 3 (4,195 m) is the narrow, canyon-like portion of the stream where gradients average  3%. 

Current aquatic habitat features reflect the persistent influences of timber harvest and grazing. Reach 1 is characterized by a deeply entrenched channel, fine substrates, laminar flow pasture trench pools and glides and essentially no riffle or rapid habitat. Although Reach 2 and Reach 3 present a more balanced composition of pools, glides, riffles, and rapids, these habitats in general lack channel complexity due to restricted valley floor and paucity of wood and large substrate. 

Early in Reach 2, substrate composition shifts from the silt dominance of Reach 1 to gravel/cobble dominance. Instream wood densities are very low in Reach 1. LWD densities increase in Reaches 2 and 3, but do not play a significant role in habitat development. There are occasional beaver dams (located primarily in reach 3) that provide potential for complex habitat. Boulder densities are low throughout the system, and do not contribute significantly to habitat development. 
The abundant gravel resources observed in reaches 2 and 3 combined with the complex winter habitat existing in the Beaver Creek Marsh (below the candidate 6th field) create an effective and productive Coho spawning and rearing system. The most important limiting factors within the North Fork itself appear to be low instream wood densities that are required for the retention of spawning substrates, and the continuing impacts of streamside grazing that isolate the channel from the floodplain and maintain extended exposures to solar radiation.
Current status of Coho

The status of Oregon Coast Natural (OCN) Coho in the NF Beaver Cr. subbasin was reviewed in 1999 by the Midcoast Watershed Council using the Rapid Bio-Assessment snorkel inventory. This survey observed moderate distribution of juveniles in tributary habitats (7 of the 18 tributaries contained summer rearing Coho) and they extended high into the headwater reaches (9.9 miles from the confluence with Elkhorn Cr.). The total expanded juvenile population for the 6th field subbasin in 1999 was 33,762 summer parr (this figure utilizes a 20% expansion for visual bias associated with the methodology). Calculations of potential adult escapement utilizing an 8.8% egg/summer parr survival rate produces an estimate of 307 total adults (assuming a 1:1 male/female ratio and 2,500 eggs/female). The abundance of juvenile Coho during the summer of 1999 was the lowest on record for many mid Oregon Coast streams. The abundance estimated for the recently completed 2003 Rapid Bio-Assessment inventory of NF Beaver and it’s tributaries was  45,564 summer parr (this figure utilizes a 20% expansion for visual bias). Utilizing the same survival rates an estimate of 414 adults returned to the NF Beaver 6th field during the 2001 / 2002 run year. Both of these adult estimates probably underestimate the actual adult escapement to the North Fork because the juvenile inventories did not completely bracket summer distribution and its certain that some level of spring fry migration to lowland habitats occurred. 
Resources used in developing the plan

Oregon Department of Fish and Wildlife aquatic habitat surveys conducted August 27 to September 9, 1997 

Summer snorkel surveys of  NF Beaver and its tributaries conducted in 1999. These “Rapid Bio Assay” fish inventories identify the species, age class, density and distribution of salmonids in pools (sampling frequency is every 5th pool).

Coho habitat assessment model developed by the Oregon Department of Fish and Wildlife Research Division. This model evaluates the egg deposition rates, and amount of aquatic habitat by season in order to identify which seasonal habitat and Coho life stage limit the production of smolts from a stream section (referred to as the smolt production bottleneck).

Oregon Department of Forestry slide assessment maps, which identify failure-prone headwater slopes that are considered to be potential sources of wood and substrate to the aquatic corridor.

Bio-Surveys Field assessment conducted on July 15-20, 2003 in conjunction with the development of this restoration plan.  
General questions that guide the assessment

How well is the current system functioning for Coho production (what part does each of the habitat subdivisions play)

What temperature problems are apparent?

Where are temperature refugia located?

Where are the barriers?

What is the sedimentation state of system?

Where are the spawning areas, and how are they integrated with the summer and winter rearing sites?

What needs to be done to make the Core habitat function for all life phases, and to function at a higher level?

What work should be done in each area to facilitate a more completely functional whole?

What is the best upslope work that supports the instream work?

How are the fish currently using the system?

What problems are generated by the current habitat configuration (eg, temperature dependant movements that expose juveniles to predation)

How and when are the greatest losses generated to the population?

Within the Core habitat, what are the dominant limiting factors?

Within the 6th field, what are the dominant limiting factors?

Within the 4th field, what are the dominant limiting factors?

Does the presence or absence of adequate winter habitat outside the spatial boundaries of the 6th field suggest or preclude the need for expanding the quantity or quality of winter habitat.        

Pre-survey Mapping / Location of habitat subdivisions

Core Areas

The Core area describes the current summer distribution of juvenile Coho. The Core extends from the confluence of Elkhorn Cr to a point 9.9 miles up the mainstem of NF Beaver Cr.  In addition, the Core extends up Tributaries B, E, G, H, I ,Bower, Peterson and Lewis Creeks. See habitat distribution Map.

Anchor Habitats (prioritized for greatest potential for restoration)

The following six anchor sites are numbered in order of their occurrence proceeding upstream (1-6) and listed by their importance for restoration.

2) 
4,022 lineal ft, current function rated as good and exhibiting best complexity and highest potential in system for restoration. Contains some natural wood and gravel accumulation. Some low terrace with opposing hill slope. Contains approximately 87 sq.m of spawning gravel.
4) 
3,500 lineal ft, current function rated as poor, zone contains regions of poor current function with exposed bedrock substrate. Contains approximately 100 sq.m of spawning gravel.
5)
3,155 lineal ft, current function rated as good with good sinuosity, good pool / riffle balance and beaver activity. Contains approximately 44 sq.m of spawning gravel.

6)
2,588 lineal ft, current function rated as good with same level of complexity noted in anchor #5. Contains approximately 45 sq. m of spawning gravel.
3)
400 lineal ft, site is minor but could provide linkage between more significant anchors. Contains approximately 38 sq.m of spawning gravel.
1)
575 lineal ft, site is minor and functions as a transitional area between the lower mainstem and higher gradient habitats above. Contains approximately 15 sq.m of spawning gravel.
Secondary Branch Habitats

There are three significant secondary branch tributaries. These in order of significance for Coho production are:


Peterson, contained 136 sq.m of spawning gravel

Trib  I, contained 49 sq.m of spawning gravel

Lewis, abundance not quantified (minor)
Critical Contributing Areas

Overall Prioritization of critical contributing areas (considers all attributes: spawning, rearing, resource contribution, water quantity, water quality)

During the 1999 RBA inventory the following tributaries played only minor rolls for Coho production with either no Coho observed or upstream migrants from the mainstem observed in the first few pools (the only exception was Trib B where Coho were the result of a spawning pair). Their priority ranking for this analysis has been driven by flow volume and contributing temperature. These rankings are subject to change based on upslope management strategies that modify flow and temperature characteristics.

Trib B, contains Coho potential, 4ft vertical falls @ 1,120 ft

Trib K
Trib G, passage blocked by culvert 200 ft above mouth
Trib E
Trib H
Trib C

Trib D

Trib L, 25% contribution, 53deg

Trib J, 53deg, minor flow

Trib N, 53deg, minor flow, steep

Trib M, 55deg

Trib P, 25% contribution, 54deg

Trib O, flat, minor flow, 7ft beaver complex

Tributaries below Core Area / Anchor Sites

Both  Peterson and Bower Cr deliver resources to NF Beaver below a point where gravel and or wood are effective  contributors to salmonid production. Gravel accumulations from RM 0 – 3.7 are insignificant and contain heavy silt depositions. Part of this phenomenon is geomorphologically driven by low gradient and part is a legacy from land use activities that have accelerated silt recruitment to the active channel.
Tributaries above Core Area / Anchor Sites

All of the basins tributaries from Trib B upstream have the potential to deliver valuable resources to the active channel that could benefit salmonid production in the Core area directly. The tributaries originating from the north between Trib B and Trib I (including  undocumented first and second order corridors) have all been compromised by the NF Beaver Cr rd. that parallels the stream corridor. The road truncates delivery of resources in storm driven dam break flood events. This includes ODF landslide priority sites 3, 4, 7, 8, 9, 11, 12, 13, 15. The tributaries on both north and south banks above Trib I exhibit the greatest potential for successful delivery to the mainstem and should be managed in a fashion that retains and promotes late successional characteristics in their riparian corridors. The most prominent of these tributaries according to ODF Landslide Risk Assessment are first and second order tributaries above the confluence of Trib L (sites 2, 5, 6, 10).
Tributaries that contribute directly to Anchor Sites

Trib B contributes to anchor site # 2, ranked as the highest priority for restoration. The location of this Trib and its importance for the contribution of flow, habitat and resources to the highest priority anchor site supports it’s ranking above

Trib E contributes to the minor anchor site # 3, resource delivery in this zone continues to benefit approximately 1.9 miles of rearing habitat downstream where wood and gravel accumulations could be effective for Coho. The tributary itself is steep and provides limited potential for spawning or rearing. ODF landslide risk priority #14 exists in the lower reaches of this tributary.
Tributaries N, M, O, P each contribute directly to anchor sites 5 and 6. These tributaries have not been identified as exhibiting significant risk for slope failure.
Lower Mainstem Area

Winter Habitat Potential

The lower mainstem area is the zone from RM 0 – 3. 7. This reach is morphologically unique from the remainder of the basin in that it exhibits a low gradient (0.2%) and a broad valley floor width. The broad valley has resulted in moderate sinuosity. This portion of the channel however is deeply entrenched and terrace confined. Some winter floodplain connectivity is present but limited. The zone is dominated by an inner riparian mat of Reed Canary grass that provides excellent winter habitat for juvenile salmonids confined to the pasture trench habitat existing in the reach. 
Summer Habitat Potential

The lower mainstem described above exhibits extensive potential for rearing salmonids during the summer. In the 1999 RBA inventories there were Coho observed throughout the 3.7 mile corridor. In addition, the Coho in this reach were exceptionally large and exhibited a condition factor significantly greater than the juveniles observed rearing higher in the basin. Two conditions were undoubtedly influential for this observation, 1) rearing densities were <0.3 fish/sq.m resulting in lower intraspecific competition and 2) increasing water temperatures may be responsible for accelerated growth. This zone may also be limited by accelerated summer stream temperatures because of its complete lack of a riparian canopy.
Lowland Area

Estuarine Marsh Habitat

There is a portion of the Beaver Cr marsh that is definitively influenced by salt water. We have not attempted to assay the marsh environments in this assessment except to recognize them as very important winter rearing habitats for juvenile salmonids. The marsh exists outside the physical boundaries of the NF Beaver 6th field. Because the upstream end of the marsh is only approximately 1.5 miles below the confluence of NF Beaver, we are considering its habitats easily accessible to juveniles during winter flow regimes.
Freshwater Marsh Habitat (Winter Potential)

The vast majority of the Beaver Cr marsh would be classified as fresh water habitat. To facilitate a limiting factors analysis it was important for us test the hypothesis that the abundance of potential winter habitat reasonably accessible to salmonid juveniles during winter flow regimes could be limiting. It is important to understand that a very conservative estimate of winter surface area available in the Beaver Cr marsh was the objective of this analysis. The surface area estimate grossly underestimates the actual winter rearing surface area intentionally. If the abundance of winter habitat is not limiting with this conservative estimate of surface area, we have guarded the analysis from the very real potential of over estimating its true abundance. To calculate this low end surface area estimate of available habitat we have taken the lineal distance of both banks from the confluence of NF Beaver to the confluence with the Pacific and assumed a 2 meter wide band of vegetatively complex, low velocity habitat for each bank within the pasture trench section and a 4 meter wide band for the flooded pasture / marsh habitats. This resulted in an estimate of 57,679 sq. m of high quality backwater habitat.
Freshwater Marsh Habitat (Summer Potential)

This same fresh water habitat also offers extensive summer rearing potential. The obvious concerns for summer habitat are water quality issues (temperature and dissolved oxygen). The information required to assess the physical conditions of the mainstem below the confluence of Elkhorn Cr were not available. In addition, no population distribution data is available because of the poor visibilities in the estuary and lower mainstem that have frustrated snorkel inventory efforts. We can safely assume that density independent nomadic Coho fry originating from the NF Beaver 6th field utilize this lower mainstem and freshwater marsh during summer flow regimes. However documenting their distribution and quantifying their abundance is this zone was outside the scope of this effort. For limiting factors purposes we will assume that density dependant downstream summer migrations of older age class parr probably do not occur because of temperature barriers that may exist in the 2.7 miles of mainstem between the confluence of NF Beaver and the head of the Fresh water marsh habitat.
Lake Habitat (Winter Potential)

None exists

Lake Habitat (Summer Potential)

None exists

Location of other resources

Spawning sites

See Distribution of  spawning gravel graphic

Landmarks

See General Location Map

Road crossings

See General Location Map

High risk slopes

See ODF Risk Assessment graphic

Juvenile Coho
Summer distribution profile

The distribution and abundance of Coho juveniles observed during the 1999 field season on the Midcoast was a result of wide spread low escapement of adult Coho in most basins. Consistently low rearing densities and a reduction in historical distribution was typical coast wide. The only exception to this observation on a basin scale in the Midcoast district was Beaver Creek at Ona Beach. Habitats were not seeded to capacity in the Beaver Creek system but there was an overall strength in the summer population that was atypical for the escapement year.  The average rearing density in NF Beaver was 0.69 Coho / sq.m. This represents a large summer rearing population (33,762 summer parr expanded and including 20% visual bias) because of the abundance of pool surface areas within the extent of the 9.6 mile distribution. There were also high densities (1.07 Coho / sq.m avg.) rearing in Peterson Cr. which is the largest of the NF. Beaver tributaries.  Several other NF Beaver tributaries contained Coho but they did not contribute large numbers of individuals to the summer rearing population.
NF Beaver was surveyed during the summer of 2003 in preparation for this review. The expanded summer parr estimate was 45,564, 35 % higher than the estimate derived from the 1999 summer data. Distribution extended 0.5 miles farther and tributaries other than Peterson continued to play an insignificant role in production.
Goal: Determine correspondence with Anchor habitat location

The upper anchor sites (5 & 6) were seeded to capacity and beyond in the 2003 inventory and exhibited correlation with the predicted zones of significance for Coho. This was not the case in the earlier 1999 inventory where the lower anchor sites (2 & 4) exhibited the majority of the habitats seeded to capacity (see distribution histogram).
Field Assessment

Evaluate habitat quality and Coho production

Riparian vegetation

Lineal distance / location of deciduous

5.7 miles of NF Beaver (57% of the mainstem) is dominated by alder and other deciduous species. Very limited wood retention was observed within most of the corridor above Trib B. The stream is recruiting but not retaining the deciduous component.
Lineal distance / location of coniferous

From the confluence of Trib B upstream there are scattered conifers in the riparian (some very large) in addition there is a large percentage of the riparian with conifers upslope of the inner riparian band of vegetation that is alder dominated. Recruitment potential is highest for conifers in the last 0.8 miles of stream corridor where conifers dominate the riparian.

Lineal distance / location of open canopy

3.5 miles of open canopy from the confluence of Elkhorn Cr to the confluence of Trib B (35% of mainstem corridor). All of this open canopy is treatable. Livestock exclusion fencing would be required.
Recruitment potential and time frame

From RM 0-3.7 there is no potential for the future recruitment of wood to the aquatic corridor. This is the zone dominated by pasture trench habitat and Reed Canary Grass. Wood recruited to this zone is not a primary goal because it provides limited use for restoring function in this silt dominated low gradient habitat. 
For the remainder of the riparian from RM 3.7 to RM 10 there is limited short term potential because the dominant riparian component (Alder) is young. 

The long term potential improves slightly because of the potential for natural desiccation in Alder approx. 20 yrs out.
Some large riparian conifers are present which suggests that there is potential for the contribution of key pieces long term.
Potential for thermal problems

Where

There are significant concerns in the basin that agricultural impacts (livestock grazing) may be having a negative effect on low summer flow temperature regimes. The primary zone of concern is the low gradient corridor from the confluence with Elkhorn Cr. to a point 4.5 miles upstream to the confluence of Trib B. Temperature profiles collected in 1994 at the confluence of Elkhorn Cr. recorded sustained daily maximums that exceeded the 64deg threshold for salmonids for 37 consecutive days between July 14 and August 20 (see graphic). There were large diurnal fluctuations ranging from 4-7 deg F that helped mitigate the condition for salmonids but the reach is very exposed and susceptible to solar radiation.
Why

The fundamental issues of why are:

Low gradient causing reduction in pool turnover rates
Simplification of pool structure by the unimpeded access to the active channel by livestock (wider, flatter, no pool scour element retained)

Degradation of early seral stage riparian vegetation by livestock (grasses, willows). Retarding natural succession in riparian that would provide shade, winter habitat and root mat stability.
Channel form and floodplain interaction

Lineal distance / location of functional anchor habitat

575 lineal ft, site is minor and functions as a transitional area between the lower mainstem and higher gradient habitats above. Contains approximately 15 sq.m of spawning gravel. Hill slope confined, current function is fair.

2) 
4,022 lineal ft, current function rated as good and exhibiting best complexity and highest potential in system for restoration. Contains some natural wood and gravel accumulation. Some low terrace with opposing hill slope. Contains approximately 87 sq.m of spawning gravel.

3)
400 lineal ft, site is minor but could provide linkage between more significant anchors. Contains approximately 38 sq.m of spawning gravel.

4) 
3,500 lineal ft, current function rated as poor, zone contains regions of poor current function with exposed bedrock substrate. Contains approximately 100 sq.m of spawning gravel.

5)
3,155 lineal ft, current function rated as good with good sinuosity, good pool / riffle balance and beaver activity. Contains approximately 44 sq.m of spawning gravel.

6)
2,588 lineal ft, current function rated as good with same level of complexity noted in anchor #5. Contains approximately 45 sq. m of spawning gravel.

Quality, quantity and location of spawning gravel

Collected as a function of probable redd sites

Spawning gravel was documented by reach. Gravels of appropriate size and location for Coho spawning were quantified and attributed a quality rating based on an ocular estimate of percent fines in the gravel. For NF Beaver the results of this inventory resulted in a total of 849 sq.m of gravel. 135 classified as poor, 223 classified as fair and 491 classified as good. See spawning gravel table for distribution of gravel.
Character and distribution of Summer Cover (lacks quantitative evaluation and relies on professional judgment)

Summer habitat complexity is good from the confluence of Elkhorn to a point 3.7 upstream. This zone is dominated by an inner riparian mat of Reed Canary grass that provides complex summer habitat. There is however, concern in this same region for summer temperatures that may limit production. The remaining 6.3 miles to the end of Coho distribution is poor for the provision of complex summer habitat, but contains a favorable temperature profile throughout the summer. This is the zone where densities of Coho were recently observed (Aug. 2003) that exceeded levels normally considered seeded to capacity. The habitats in this upper reach are bedrock dominated and instream wood densities are extremely low (this condition improves in the very top of the basin within anchor sites 5 and 6).   
Character and distribution of Winter Cover (lacks quantitative evaluation and relies on professional judgment)

Winter habitat complexity is fair in the reach from the confluence of Elkhorn to a point 3.7 miles upstream. This zone maintains a complex inner riparian mat of Reed Canary grass that provides extensive edge oriented cover during winter flows. The channel is deeply entrenched and no significant floodplain interaction is available the majority of the winter during mean winter flow regimes. The remaining 6.3 miles of habitat to the end of Coho distribution exhibits some potential for interactive floodplains (primarily in the identified anchor sites). Instream wood densities are low throughout and limited winter potential exists in portions of the channel without floodplain connection.
Locate migration barriers

Location of barriers

There were only 2 impassable culverts observed in the system

Trib A, a small (12”) culvert on a spring tributary 200ft below the confluence of Trib B (which enters from the right just above a Rail Car bridge). Juvenile salmonids were observed stacking below this culvert in an attempt to access the temperature refuge offered by this minor tributary. The culvert is in the pasture and facilitates occasional equipment movement only.
Trib G, enters across the last residential property in the basin from the right side. Juvenile Coho were observed up to but not above the culvert. The habitat available above the culvert remains unquantified. The stream appears to be steep, harshly hill slope confined and probably offers only minor production potential for Coho.
There is also a natural barrier (4ft bedrock falls) in Lewis Cr. that has terminated anadromous salmonids in both of the inventoried years (1999, 2003)

Species and age class affected

Culvert 1 is only a concern for juvenile salmonids during summer flows that may be seeking thermal refuge in this cold contributor.
Culvert 2 is a barrier for both adults and juvenile salmonids at all flows.
Identify potential sites for restoration work

Location

1) 2.8 miles of seasonal pasture from the Wolkau bridge crossing downstream
2) 2,000 ft of pasture below the confluence of Trib B
3) Anchor site #2
4) Anchor site #4
5) Anchor Site #5
6) Anchor site #6
7) Culvert on Trib G
8) Culvert on Trib A
Problem

1) Zone is lacking riparian canopy for shade because of vegetative degradation caused by long                                                                                      term livestock grazing.

2) Zone is lacking riparian canopy for shade because of vegetative degradation caused by long term livestock grazing.

3) Zone exhibits very low wood densities and is not retaining mobile bedloads.

4) Zone exhibits very low wood densities and is not retaining mobile bedloads.

5) Zone exhibits very low wood densities and is not retaining mobile bedloads.

6) Zone exhibits very low wood densities and is not retaining mobile bedloads.

7) Culvert blocks adult and juvenile salmonids use and may retard resource delivery to mainstem.

8) Culvert restricts access to cold water refugia for juvenile salmonids

Method

1) Propose planting for shade development and livestock exclusion fencing for protection of planting.

2) Propose planting for shade development and livestock exclusion fencing for protection of planting.

3) Propose Full spanning large wood placement by helicopter.

4) Propose Full spanning large wood placement by helicopter.

5) Propose Full spanning large wood placement by helicopter.

6) Propose Full spanning large wood placement by helicopter.

7) Propose removal of culvert with no replacement to optimize potential resource migration
8) Propose removal of culvert and rocking ford for occasional use

Expected problems

1) Low risk, development of maintenance plan would be critical.

2) Low risk, development of maintenance plan would be critical.

3) Low risk, wood contribution would need to be identified.

4) Low risk, wood contribution would need to be identified.

5) Low risk, wood contribution would need to be identified.

6) Low risk, wood contribution would need to be identified.

7) Landowner may require access across stream, may need to investigate alternatives other than complete removal.

8) Low Risk, benefits landowner and restoration strategy.

Expected results

1) Reduction of solar exposure that contributes to cumulative negative impacts to water quality.

2) Reduction of solar exposure that contributes to cumulative negative impacts to water quality.

3) Retains additional spawning substrates, boosts floodplain interaction, increases habitat complexity, narrows active channel, deepens average pool habitat.

4) Retains additional spawning substrates, boosts floodplain interaction, increases habitat complexity, narrows active channel, deepens average pool habitat.

5) Retains additional spawning substrates, boosts floodplain interaction, increases habitat complexity, narrows active channel, deepens average pool habitat.

6) Retains additional spawning substrates, boosts floodplain interaction, increases habitat complexity, narrows active channel, deepens average pool habitat.

7) Very limited habitat linkage will be gained because of the steep gradients, however, there are significant long term benefits for unimpeded resource migration.

8) Restores habitat linkages that may be seasonally critical for survival
Other restoration options considered / reason for not including

 None
Document potential restoration sites with photos


See Photo sequences that compare winter and summer flow conditions.

List and rank the factors currently limiting Coho production

Include professional judgment of potential lowland habitats existing outside the boundaries of the 6th field analysis for the provision of winter habitat .
Lowland habitats are located below the confluence of Elkhorn Creek. They are close to the NF Beaver spawning grounds and are substantial in size, and therefore potentially contribute importantly to NF Beaver Coho production by providing additional areas of both summer and winter rearing habitat.

Summer production:  If the lowland habitats are not considered, the calculations produced by both of the carrying capacity models utilized in this analysis suggest that the abundance of summer habitat limits Coho production of the NF Beaver. However, if the lowland habitats are included, then we would have to conclude that the abundance of spawning gravel and not summer habitat is the primary limiting factor in the system. The validity of this conclusion rests on the assumption that these habitats are accessible to both volitional and density dependent spring migrants and that summer temperatures do not prevent effective use of the habitats.

Clearly, stream temperatures must remain suitable during summer low flow regimes for juvenile salmonids to successfully utilize the lowland habitats. We have conflicting and incomplete information on temperature effects in the lowland habitats:

1) In 2003, a summer snorkel survey found high juvenile Coho densities as far downstream as the confluence of Elkhorn Creek. Due to poor visibility, no reliable observations could be made below this point. 

2) Extensive temperature monitoring conducted in 1994 at the confluence of Trib B, Elkhorn and Simpson Creeks found that temperatures began to exceed the 64 deg threshold for extended periods somewhere between the confluence of Trib B and  Elkhorn Creek.

3) Although exceedance of the threshold was extended for the lower basin Simpson Cr site, peak temperatures were reduced from those observed higher in the basin.
The majority of the wetland/marsh habitat lies close to the coast and is therefore affected by the both the cool marine air mass and the incursion of marine water. Although fish and temperature data are lacking for this area, we believe that it is highly probable for spring migrants to overcome the apparent temperature barriers that develop in the pasture trench habitats from Trib B to the head of the wetland / marsh habitat by either passing through early enough (prior to July 15) or by simply spending little time in route to cooler rearing areas. 

Winter production:  Please review the results of model run #2 (appendix) and tables F1 and F2. This provides a conservative estimate of winter surface area existing in the wetland/marsh habitats based on a 4 meter wide band of shelter habitat on each bank. Based on this assumption, the Nickelson model produced estimates of smolt survival estimates that are close to those generated by gravel abundance (F1). Utilizing the Alsea Watershed Study coefficients of survival, gravel was clearly the limiting factor (F2). 

We conclude that the two primary habitat factors controlling the production potential of the NF Beaver 6th field are 1) a lack of high quality spawning gravel and 2) a potential for elevated summer stream temperatures that may limit access by juvenile salmonids to the marine-influenced segments of the lower mainstem. We recommend that both of these factors be considered in the development of restoration prescriptions. Because juvenile distribution data are lacking for the lowland zone below the confluence of Elk Creek, it is not feasible to rank one of these factors above the other. 
Rank the list of restoration efforts

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

Short Term (prioritized)

Item #
3

4

5

6

Long Term (prioritized)

Item #
1
2

7

8

Combined prioritization

Item #
1

2

3

4

5

6

7

8
Explain how the modifications will interact and increase production

Primarily relevant to modifications that effect passage. An estimate of increased production should be developed for all habitats where access to salmonids has been denied or compromised. This will facilitate an evaluation of cost / benefit and assist in the development of a prioritized culvert replacement program.
The culvert crossing on Trib G denies access to both adults and juveniles (Item #7).  The habitat above this culvert is steep and averages 15 % its potential for salmonid production is minimal at best and therefore the culvert replacement benefits are primarily in restoring unimpeded migration corridors for resources contributed by the Trib G subbasin to the mainstem. The culvert on Trib A only denies access for juveniles. This culvert may seasonally limit the upstream temperature dependant migration of juveniles. RBA inventory data suggests that juveniles were stacked up below this culvert and attempting to utilize the colder habitats available in Trib A. The available habitat above the Trib A culvert is also minor. The Culvert replacement remains in the list of proposed options because it is a very inexpensive fix.
Assessment questionnaire

Morphology

Describe the valley form, constraint, and floodplain. 

Two distinct valley forms exist:
The reach from the confluence of Elkhorn to a point 3.7 miles upstream exists in a broad valley exhibiting extensive channel meander and a deeply incised active channel. This portion of NF Beaver may have historically exhibited vast quantities of interactive floodplain  and been well populated with Beaver. Homesteading activity and alteration to agricultural land use has undoubtedly changed the way the lowland habitats in this reach function for the production of salmonids.
The reach from RM 3.7 to the headwaters is dominated by a narrow valley form and has been additionally confined by road construction to the confluence of Trib I. The active channel is classified as entrenched in this reach and exhibits an extensive history of torrent activity that has resulted in substrates dominated by bedrock and limited gravel retention. There are however, geomorphological anomalies that produce intermediate widening of the valley floor. These sites have been classified as anchor sites for Coho and provide the most significant opportunities for encouraging floodplain interaction with restoration.
Assess the potential for the development of meander, braiding, side channel, alcove, backwater channel forms.

For the lower reach described above, the potential for encouraging complex channel forms is extremely limited because of the current agricultural use of the property. To create channel complexity would require the placement of wood that would encourage aggradation and consequently shifts in the meander pattern of the stream. This type of treatment conflicts with current land use and has not been prescribed in this restoration plan.

For the upper reach the potential for encouraging complex channel development is severely limited by the narrow valley form. With the prescription of wood placement in this upper reach we expect to develop some channel braiding, aggradation and backwater development. These alterations will be most likely confined to identified anchor sites that exhibit broader floodplain characteristics.

What proportion of the system’s Coho production appears to be provided by this zone? Describe in terms of spawning, incubation, summer rearing, and winter rearing ability.

For the lower reach from RM 0-3.7 the recent (2003) and historical RBA inventories (1999) both indicate declining summer rearing densities from RM 3.7 downstream. The most recent inventory conducted during much more favorable adult escapement estimates indicates significant improvement in this zone for summer Coho abundance with some pool habitats reaching 0.8 fish / sq.m. It continues to appear that adult escapement has not been adequate in the subbasin to fully seed the available summer habitat making it difficult to assess the ability of this lower reach to rear to capacity. This lower reach currently rears 27% of the summer standing crop at a density of 488 fish / mile. The reach provides 0 spawning gravel with the substrates dominated by silt, sand and fines. Its winter potential is excellent with its consistent low gradient and complex inner riparian mat of Reed Canary Grass providing for high quality habitat.
For the upper zone from RM 3.7 – 10 the current level of summer seeding is well above capacity in complex pools. This section was holding Coho at 1,051 / mile during the 2003 inventory. This section also contains the majority of the spawning gravels in the subbasin. Winter potential is diminished because of the lack of channel roughness and the narrow confined nature of the active channel.

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

1) Livestock grazing that maintains a simplified riparian corridor

2) No potential for wood contribution from the riparian from RM 0 – RM 3.7

3) Confinement by road network.

4) Rural residential ownerships that suppress potential for meander
Are these factors addressable through restoration work? 

1) YES
2) YES
3) NO
4) NO
Riparian corridor

Describe the riparian corridor and its potential to provide wood. How long before recruitment?

The lower reach from RM 0-3.7 exhibits almost no current potential for the recruitment of wood to the active channel.

The upper reach is primarily forested except for the pasture section below the confluence of Trib B. This forested section is currently recruiting stream adjacent alder at a slow rate because the majority of the alder are young and poor channel meander has not created significant levels of under cutting to encourage recruitment. There are large conifers that will incidentally become components over time of the active channel. However, their contribution rate will not be adequate to sustain target wood densities for the reach.

To what degree would land use and ownership allow restoration work?
Small private ownership in the lower reach offers significant potential for successful treatment. Some landowners have already exhibited interest in cooperating on a riparian recovery program.

Small private owners and the USFS in the upper basin have also exhibited interest in a recovery strategy that would treat both riparian and aquatic limitations.

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

Without restoration, natural recruitment to the aquatic corridor will be slow and storm driven. Complexity and rate of recruitment increasing with maturation of the dominant young riparian (20 years).

With restoration, channel complexity could be accelerated. This would result in a faster recovery in channel function resulting in gravel retention and the development of complex habitats. 

Core Area 

Anchor sites

Do anchor site(s) exist? 

Yes

If so, describe the location, dimensions, gradients, and salient habitat features. 

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

Anchor sites are listed in order of their potential for restoration.

2)
4,022 lineal ft, current function rated as good and exhibiting best complexity and highest potential in system for restoration. Contains some natural wood and gravel accumulation. Some low terrace with opposing hill slope. Contains approximately 87 sq.m of spawning gravel. Excellent summer rearing and exhibits good winter habitat characteristics.
4) 
3,500 lineal ft, current function rated as poor, zone contains regions of poor current function with exposed bedrock substrate. Contains approximately 100 sq.m of spawning gravel. Excellent summer rearing characteristics and poor winter habitat potential.
5)
3,155 lineal ft, current function rated as good with good sinuosity, good pool / riffle balance and beaver activity. Contains approximately 44 sq.m of spawning gravel. Excellent summer rearing characteristics and fair winter potential with some backwater habitats.
6)
2,588 lineal ft, current function rated as good with same level of complexity noted in anchor #5. Contains approximately 45 sq. m of spawning gravel. Excellent summer rearing and fair winter potential with opportunity for backwater development.
3)
400 lineal ft, site is minor but could provide linkage between more significant anchors. Contains approximately 38 sq.m of spawning gravel. Excellent summer habitat and poor winter habitat potential.
1)
575 lineal ft, site is minor and functions as a transitional area between the lower mainstem and higher gradient habitats above. Contains approximately 15 sq.m of spawning gravel. Excellent summer habitat and poor winter habitat potential.
What proportion of the system’s summer Coho production appears to be provided by this site?

Anchor sites 2 and 4 above exhibit nearly double the production potential of anchor sites 5 and 6 which exist near the top end of Coho distribution. This is a function of diminishing pool surface areas higher in the basin. This supports the prioritization scheme above that directs restoration efforts to lower anchor habitats first.
Rank the site in terms of each of these functions (abundance of pool surface area, spawning gravel, % of summer production).

2
4

5

6

3

1

Which function(s) limits the site’s production potential, and what causes this limitation?

Anchor site 2 is probably limited by it’s obvious lack of pool complexity (limited wood)

Anchor site 4 is probably limited by a lack of wood complexity and it bedrock dominated substrates that reduce its winter potential

Anchor site 5 is probably limited by its diminished habitat surface area (full seeding could only summer rear small numbers)

Anchor site 6 is probably limited by its diminished habitat surface area (full seeding could only summer rear small numbers)

Anchor site 3 is limited by its disconnection from other functioning segments of the subbasin (isolation)

Anchor site 1 is limited by its general lack of wood complexity
List and rank the restoration work at this site that would most effectively increase survival within the Anchor site and stabilize the core population at a higher base level.

2) Wood placement to encourage aggradation and provide cover

4) Wood placement to encourage aggradation and provide cover

5) Wood placement to provide cover and encourage floodplain interaction at base winter flows

6) Wood placement to provide cover and encourage floodplain interaction at base winter flows

3) Wood placement above below and within anchor site to link isolated fragments of functional habitat
1) Wood placement to provide cover and complexity

Secondary Branch sites

Do secondary branch site(s) exist?

Yes

If so, describe the location, dimensions, gradients, and salient habitat features. 

1) Peterson, contained 136 sq.m of spawning gravel


2) Trib  I, contained 49 sq.m of spawning gravel


3) Lewis, abundance not quantified (minor)

4) Bower, abundance not quantified (minor if any)

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

1) Provides important spawning and incubation and summer rearing habitat. Winter rearing limited by lack of pool complexity and channel roughness
2) Provides important spawning and incubation, summer and winter rearing limited by simple channel characteristics (glide dominated, low pool                                                                                                                 frequency)
3) Provides minor spawning and incubation habitat, primary importance is its cold water contribution to mainstem habitats
4) Provides minor spawning and incubation habitat, summer and winter rearing limited by accelerated summer temperatures and diminished habitat surface area and flow.
What proportion of the system’s summer Coho production appears to be provided by this site(s)?
1) 7.1%  (1999) and 9.0% (2003) of summer production residing in tributary

2) 1.6 % (1999) and 2.8% (2003) of summer production residing in tributary

3) 0.5 % (1999) and 0.3% (2003) of summer production residing in tributary

4) 0.3 % (1999) and 0.3% (2003) of summer production residing in tributary

Rank the site in terms of each of these functions (abundance of pool surface area, spawning gravel, % of summer production).

1

2

3

4

Which function(s) limits the site’s production potential, and what causes this limitation?

Peterson is limited by its habitat capacity both summer and winter, and functions primarily as a high quality spawning and incubation site for fry destined to seed the lower mainstem. Peterson could easily be the source population for a nomadic life history that depends heavily on habitats below the 6th field for both summer and winter rearing.
Trib I is limited by its narrow valley width and simplified habitat configuration. Historical dam break flood events in combination with the impacts of stream adjacent road construction have simplified the channel and resulted in low pool frequency. Low wood densities have allowed this condition to persist.

Lewis is a minor tributary with natural passage issues not far above the confluence with the mainstem. Its production potential is limited by its diminished habitat surface area.

Bower is a very small tributary that is limited by thermal issues during summer flow regimes and diminished habitat surface area.

List and rank the restoration work at this site that would most effectively increase survival and stabilize the Core population.

1) Protect upslope riparian corridors (1st, 2nd order) for maintaining current level of water quality

2) Protect upslope riparian corridors (1st, 2nd order) for maintaining current level of water quality

3) Protect upslope riparian corridors (1st, 2nd order) for maintaining current level of water quality
4) Include Lower Bower in riparian planting program to restore cool temperatures and expand summer habitat potential.

Critical contributing areas

Do Critical contributing areas exist?

Yes
If so, describe the location, dimensions, gradients, and salient habitat features. 
Trib B, contains Coho potential, 4ft vertical falls @ 1,120 ft

Trib K

Trib G, passage blocked by culvert 200 ft above mouth

Trib E

Trib H

Trib C

Trib D

Trib L, 25% contribution, 53deg

Trib J, 53deg, minor flow

Trib N, 53deg, minor flow, steep

Trib M, 55deg

Trib P, 25% contribution, 54deg

Trib O, flat, minor flow, 7ft beaver complex
Lowlands outside the 6th field subbasin

Do lowland habitats exist that could function as potential winter habitat for Coho?

Yes. 
If so, describe the location, dimensions, gradients, and salient habitat features.

A complete discussion of these habitats have been included in the “Location of Habitat Subdivisions” section of this document because of its obvious importance to the function of the 6th field.
What is the spatial relationship of the lowland habitat to spawning and incubation sites in the watershed?

2 miles
What are the problems associated with the abundance, location or condition of these lowlands?

The lowland freshwater marsh habitats present in the Beaver Cr basin are a prime example of functional wetlands. The juxtaposition of these habitats provide an accessible and abundant source of high quality winter habitat for salmonid juveniles. This is not a location that is often described as a site with problems. The site has been largely protected by acquisition by a conservation group and will be a long term model of a coastal system with functional lowlands.
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