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1 INTRODUCTION AND BACKGROUND 

1.1 Introduction 
This effort presents designs for aquatic habitat restoration at three sites on mainstem Abernathy 
Creek, Cowlitz County, WA. This design report is a refinement of the Preliminary Design Report 
and reflects changes made to project designs from the Preliminary to the Final design stage. 
Changes to designs were based on coordination with the Technical Oversight Group (TOG) and 
through refinement of designs to best accommodate site conditions and achieve project 
objectives.  Project designs are consistent with the Lower Columbia Salmon Recovery and Fish 
& Wildlife Subbasin Plan and the LCFRB 6-Year Habitat Work Schedule. 

The three project sites were selected by the TOG, a group of agency and other stakeholder 
representatives assembled to provide technical guidance for this effort. These three sites were 
selected from the previous alternatives analysis that was originally part of a larger suite of 
potential habitat restoration projects recommended in the Abernathy and Germany Creeks 
Intensively Monitored Watershed Treatment Plan. The Abernathy and Germany Creeks 
Intensively Monitored Watershed Treatment Plan identified and prioritized 60 potential projects 
between the two basins.  

The project sites are located in Reaches 5, 9, and 10 and were referred to as Abernathy 5A, 9G, 
and 10B. Projects 9G and 10B are located within state-owned (WDNR) forest lands. Project 5A 
is located adjacent to the USFWS Abernathy Fish Technology Center (AFTC) and lies within 
both federal and private lands.  The project sites have been given the more descriptive names of 
the Hatchery Site (5A), Two Bridges (9G) and Sitka Spruce (10B) site. 

1.2 Study Area 
The Abernathy Creek watershed is a low elevation basin within the Washington coast range. 
Forestry (logging and road building) is the dominant land use and nearly all of the timber in the 
basin has been harvested at some time in the past. Portions of the middle and lower basins, 
particularly within stream valleys, are agricultural and rural residential. Streams have been 
impacted by past timber harvest, wood removal, roads and bridges, splash-damming, agricultural 
practices, and residential uses. The three project sites range from river mile 3.0 to 9.4 and 
represent diverse areas of the basin. 

Abernathy Creek provides habitat for Chinook salmon, coho salmon, chum salmon, and 
steelhead trout, all listed as threatened under the federal Endangered Species Act (ESA), as well 
as coastal cutthroat trout and other species. The Hatchery Site (5A) has significant use by all 
species except for chum salmon. The upstream two sites, Two Bridges (9G) and Sitka Spruce 
(10B), are primarily used by coho and steelhead. Historically, the upper basin above Reach 5 was 
primarily used only by steelhead due to a natural barrier (Abernathy Falls) that limited passage 
of certain species depending on time of year and streamflow conditions. Passage is now provided 
to multiple species via a fish ladder. 

Abernathy Creek is one of three streams being monitored by the State of Washington as part of 
the Intensively Monitored Watershed (IMW) program. This current effort provides designs for 
habitat restoration projects that will be monitored for effectiveness in a BACI (Before-After, 
Control- Impact) study conducted as part of the IMW program. 
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1.3 Approach 
The designs presented here are based on preferred alternatives resulting from the alternatives 
analysis and consultation with the TOG; site surveys; and project goals and objectives. Site visits 
were conducted on December 1, 2010 to examine habitat conditions, develop a suite of 
conceptual restoration alternatives, identify key feasibility constraints, and review previously 
developed project recommendations and conceptual designs. Designs have been developed to 
optimize site potential for coho salmon and steelhead. Thus, different sites offer different 
benefits with respect to specific species and life stages based on each site’s potential habitat 
conditions. These designs are based on TOG review of the Preliminary Designs. 

2 TOPOGRAPHIC SURVEY 

Site surveys were conducted on January 4 through 7, 2011, in addition to follow-up surveys, to 
obtain data for preliminary design base mapping, to assess channel characteristics, and to 
develop hydraulic models for each site.  Survey data was collected using a combination of 
survey-grade GPS and total station equipment.  Data collection captured major topographic 
features on the floodplain and in the channel extending laterally to high ground on either side of 
the valley, and longitudinally to upstream and downstream extents just beyond the project area.  
Channel data was collected as cross-sections taken perpendicular to the primary flow vector 
across hydraulic controls such as riffle crests and extending across the floodplain to the valley 
wall on both sides of the channel.  Out-of-channel data was collected as lines of points along 
major slope breaks, or as gridded points covering larger areas of ground.  AutoCAD software 
was used to post-process the survey data and create a 3-dimensional surface of site topography.       

3 HYDROLOGY 

A hydrologic analysis of Abernathy Creek was conducted in order to estimate the magnitude of 
peak flow events for several standard recurrence intervals (2, 5, 10, 25, 50, and 100 yrs) as well 
as characterization of mean monthly flow values.  The results of this analysis provided flow 
information for hydraulic modeling in HEC-RAS.   

3.1 Peak Flow Analysis 
A standard method of peak flow estimation for a range of recurrence intervals is a Log-Pearson 
Type III regression of long-term annual peak flow records, often available from the USGS.  
Abernathy Creek does not have a long-term peak flow measurement record.  Several alternative 
methods of peak flow analysis were compared in order to provide multiple lines of evidence to 
support peak flow estimates on Abernathy Creek.   
 
The first method used was the employment of regional regression curves that estimate stream 
discharge for several recurrence intervals based on multiple basin characteristics.  The USGS 
StreamStats web interface was utilized to determine basin characteristics and compute the 
regression curves.  Using the StreamStats program, a downstream flow point was located at each 
project site on Abernathy Creek, multiple basin characteristics were determined for that point in 
the basin, and peak flow estimates for several recurrence intervals were generated for each site.   
 
A second method was used as a means of comparing these results.  As part of this analysis, 
several regional river systems were chosen.  These rivers were all similar to Abernathy Creek in 
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terms of geographical location and climatic characteristics, and each provided a long-term record 
of annual peak discharge.  Peak flow records for these rivers were analyzed with a Log-Pearson 
Type-III regression to yield estimates of discharge at several recurrence intervals.  These 
discharge values were normalized by the basin area contributing to flow at each gage resulting in 
values of ft3/s per mi2 (Q/A) for each recurrence interval.   To estimate discharge values for 
selected recurrence intervals on Abernathy Creek, the normalized discharge values for each 
recurrence interval were multiplied by the contributing drainage area at the 3 project sites on 
Abernathy Creek.  At all sites, for all recurrence intervals, this method provided larger estimates 
of flow than the regional regresion method. 

Peak discharge values for HEC-RAS hydraulic modeling were ultimately produced using the 
discharge per unit drainage area method.  The normalized discharge values for the South Fork of 
the Chehalis River near Wildwood (102020800) were used to estimate peak discharges for 
Abernathy Creek (Table 1).  Though the record at this gage is short (13 observations), the 
drainage is very similar to Abernathy Creek in geographic placement and hyrologic patterns.  
Both drainages are oriented longitudinally, an share a drainages divide at their respective 
headwaters.  An extremely high flow event that occurred in January of 2009 was taken out of the 
peak flow record for the South Fork Chehalis record prior to analysis.  This event was 78% 
larger than the next highest event on the record and would have skewed the analysis of such a 
short peak flow record.  The gage on the Chehalis River at Doty (12020000) also records this 
event.  The record at the Doty gage extends back 70 yrs, and the January 2009 event is 130% 
larger than the previous highest recorded discharge on that gage indicating that the high flow 
event was out of the ordinary and supports the choice to remove the event from a short record.   
 
Table 1.  Summary of results from estimating peak flow values using Q/A normalization from the USGS gage 
on the South Fork Chehalis near Wildwood. 

Site Sitka Spruce  Two Bridges  Hatchery

Basin Area (mi2) 5.2 9.3 16.4

Recurrence 

Interval (yrs)

1.25 416 748 1315

2 619 1113 1958

5 918 1650 2903

10 1126 2023 3560

25 1398 2512 4420

50 1606 2887 5080

100 1820 3271 5754

Discharge (ft3/s)

 

 

3.2 Analysis of 15minute Flow Data 
The Washington State Department of Ecology (Ecology) maintains a streamflow gaging station 
near the mouth of Abernathy Creek.  The gage provides a record of 15-minute discharge data 
over a period of about a 6 years.  This data was utilized in 2 ways.  First, annual patterns were 
compared to over the same period with 15-minute data from basin used in the Q/A analysis 
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described above.  Similarity of flow patterns and general hydrologic regime were used to select 
an appropriate record to use in estimating peak discharge values for Abernathy Creek.  The 
second analysis of the Ecology data was computation of monthly minimum, mean, and 
maximum flow values.  These values were used to model seasonal inundation patterns under 
existing and proposed conditions at the Hatchery and Two Bridges sites. 

Month
Mean Discharge 

(ft3/s)

Maximum 

Discharge (ft3/s)

Minimum 

Discharge (ft3/s)

Jan 172 663 44

Feb 120 662 40

Mar 122 461 33

Apr 113 316 43

May 64 282 22

Jun 43 283 14

Jul 17 75 7

Aug 11 138 6

Sep 12 125 5

Oct 37 337 7

Nov 135 662 10

Dec 147 476 49

Abernathy Creek Monthly Flow Patterns

 

 

4 HYDRAULICS 

Hydraulic conditions at each site were analyzed using the U.S. Army Corps of Engineers 
Hydraulic Engineering Center River Analysis System (HEC-RAS 4.1.0).  HEC-RAS is industry 
standard 1-dimensional hydraulic modeling software that was used to perform hydraulic 
computations including estimates of water surface elevations, lateral inundation extent at a cross-
section, velocity, and shear stress for discharge values ranging from average summer low flow to 
the 100 year flood.  For each site, existing conditions and proposed conditions models were 
developed.  Existing conditions models were used to identify viable design options, and 
proposed conditions models were used to iterate through channel and floodplain design scenarios 
until an appropriate hydraulic condition was achieved. 

5 SITKA SPRUCE SITE (10-B) TREATMENT STRATEGY 

5.1 Site Description and Geomorphology 
Abernathy Reach 10 is bounded by the Sarah Creek confluence at the downstream end and the 
Ordway Creek confluence at the upstream end. The reach is a free-formed alluvial channel with 
pool-riffle morphology. Valley width ranges from 6 to 20 times the channel width. Gradient is 
moderate (0.5% to 1.5%) and substrate is dominated by gravels and small cobbles. Coarse 
sediment appears relatively abundant in the reach, with likely significant contributions from 
Ordway Creek as well as local bed and bank sources. Sand deposits were observed in several 
areas but fines do not appear to be a major limiting factor. Based on observations of flood scars, 
vegetation patterns, and sediment deposits, the low floodplain terraces appear relatively well 
connected at low-to-moderate flood events (i.e. 2- to 5-year recurrence interval events). There 
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may be low levels of incision as a result of past watershed land-uses as well as localized impacts 
including the presence of Abernathy Creek Road and the bridge at the downstream end of the 
reach. At summer flow levels, the channel is single-thread. At typical winter flow levels, 
secondary channels form in a few places, primarily as a result of woody debris jams. Compared 
to historical conditions, which would have included old-growth forests and abundant key pieces 
in the channel, it is assumed that existing channel complexity is lower and that existing channel 
instability is greater.  However, existing channel complexity is relatively high compared to 
current conditions in other reaches of Abernathy Creek. 

Large woody debris quantities are low-to-moderate; habitat surveys indicate greater than 26 
pieces per 100 meters. The riparian and floodplain areas have relatively robust native forest 
vegetation; however, early successional characteristics dominate, and there is a lack of large 
conifers that likely governed channel and floodplain processes in this reach prior to the first 
timber harvest activities. Although large spruce and cedar occur occasionally within the 
floodplain, alder forests dominate floodplain terraces. Future large wood recruitment will be 
dominated by alder. Other common overstory species in riparian and floodplain areas include big 
leaf maple and black cottonwood. Common shrub species include salmonberry, willow, and vine 
maple. Adjacent upland forests are dominated by Douglas fir. No significant presence of 
invasive non-native species was observed. 

The reach supports spawning and rearing of steelhead and coho. Chinook use is believed to be 
non-existent or at least very uncommon. A pair of spawning coho was observed during the site 
visit on Dec 1, 2010. Beaver pond habitat is abundant in this reach. The degree of connectivity of 
beaver ponds for fish passage is unknown.  
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5.2 Treatment Approach 
The treatment design builds off habitat features within the existing channel to utilize natural 
channel processes to promote further development of high quality habitat and channel 
complexity.  Log jams have been located to increase the development of secondary channels that 
now exist as high flow channels.  Large wood placements are proposed as medium-to-large log 
jams as well as smaller accumulations and individual placements. The wood placements will 
create instream structure and habitat complexity conditions that mimic the historical conditions 
to which local fish populations have adapted.   

Planting of native riparian and floodplain vegetation occur within the disturbance limits of the 
project. Alders and other trees felled for construction access will be incorporated into log jams. 
Adjacent alder forests will be thinned and underplanted with native riparian conifers (e.g. spruce 
and cedar) and the alder incorporated into constructed habitat features. 

5.3 Anticipated Benefits 
This project will primarily target juvenile rearing for steelhead and coho through placement of 
main stem woody debris jams. Large wood will be utilized to encourage the development of off 
channel habitat and scour pools with complex rearing cover to improve overall channel 
complexity. Wood placements will also help to sort substrate and provide deposition areas for 
fine sediment, functions that improve spawning habitats.  

5.4 Feasibility Considerations 
The primary constraint is the relatively intact riparian and floodplain forest throughout the 
project area. Care will need to be taken to preserve existing vegetation to the extent possible. 
Removed trees should be incorporated into the constructed features. Another constraint is the 
Abernathy Creek Road Bridge at the downstream end of the project area. Placed large wood will 
be anchored to ensure protection of the bridge. This limits the level of “deformability” that can 
be allowed as part of the project.  This site is geomorphically dynamic with evidence of active 
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gravel transport, bar development, and side-channel formation that has been considered in 
design.  Design approach is in accordance with observed geomorphic trends. 

5.5 Cost Estimate 
Costs may vary depending on the availability of material types (e.g. large woody debris sizes), 
material transport distances, and the means of material acquisition (e.g. donated material vs. 
purchased wood).  This cost estimate assumes all material is purchased and that transport 
distance is within 30 miles of the project site. Construction access is relatively straightforward 
from Abernathy Creek Road. Locally sourced large wood material would help reduce costs. The 
project is scalable and could be phased. 

Sitka Spruce (10B) Site
No. Bid Item Unit Unit Price Quantity Subtotal

General
1 Mobilization LS $12,000 1 $12,000

Erosion and Sediment Control
2 Erosion Control LS $12,000 1 $12,000
3 Access LS $15,000 1 $15,000

Earthwork
4 Logs EACH $800 42 $33,600
5 Logs with Root Wads EACH $1,000 18 $18,000
6 Piles EACH $80 120 $9,600
7 Boulders EACH $80 120 $9,600
8 1/2 Inch Dia Cable FT $2 4,000 $8,000

Landscaping
9 Seed ACRE $370 0.24 $89
10 Plant material (bare root) EACH $5.25 175 $919

Construction Subtotal $118,808

$10,000
$5,000

$12,000

Project Total $145,808

Permit Acquisition
Additional Design

Construction Oversight

 
 

6 TWO BRIDGES SITE (9G) TREATMENT APPROACH 

6.1 Site Description and Geomorphology 
The project area is located near the downstream end of Reach 9. The project area is bounded by 
two bridges on the old, now-abandoned Abernathy Creek Road, which has been relocated onto 
the hillslope west of the project area. The upstream bridge is fully abandoned (non-functional) 
but remains in place. The downstream bridge remains functional but the road beyond (north of) 
the bridge has been decommissioned and re-planted, and so serves relatively little purpose. The 
abandoned and decommissioned roadbed parallels Abernathy Creek on its east side. The paved 
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road surface has been removed and re-planted, except for at the downstream end where 
pavement remains and the river is actively eroding into the abandoned roadbed. The abandoned 
roadbed, as well as the two bridges, continues to impact channel dynamics by limiting the rate of 
lateral bank migration and floodplain connectivity. Habitat has been reduced and simplified as a 
result. Road relocation in this area presents a unique opportunity for a comprehensive restoration 
plan for this site. 

The reach is pool-riffle but is dominated by long, uniform plane-bed segments as a result of 
channel straightening and incision, resulting primarily from past roadway encroachment. 
Watershed and reach-scale forest practices have also likely had a significant effect on channel 
form and process. Channel substrate is dominated by gravels and cobbles. There is an area of 
mass-wasting from the river-right hillslope near the upstream end of the project area that 
contributes fine and coarse colluvial material to the channel. 

The river-left (east) terrace consists primarily of the abandoned roadbed. This surface is higher in 
elevation than the river-right floodplain and is less connected, less erodible, and less frequently 
inundated by flood flows. It is assumed that this is a result of placed roadbed fill that largely 
remains in place. A few areas of the study reach retain planform sinuosity and complex habitat, 
primarily related to woody debris jams. Beaver pond habitat is abundant in this reach throughout 
the river-right floodplain and is likely accessible by fish at least during some flow conditions. 

The abandoned roadbed is dominated by mature alders except along the corridor of the previous 
road surface. The river-right floodplain contains a greater diversity of native riparian and 
floodplain vegetation. Non-native species do not appear to play a major role in riparian 
ecological processes. 

The reach supports spawning and rearing of steelhead and coho. Chinook use is believed to be 
non-existent or at least very uncommon. Habitat is limited by plane-bed morphology, high 
velocity due to channel straightening, lack of pool-riffle habitat, and lack of LWD. 
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6.2 Treatment Approach 
The design includes restoration of channel meanders and habitat complexity that has been lost as 
a result of roadway encroachment and other land-use impacts. Constructed meanders are 
proposed within the foot print of the abandoned road within the channel’s left bank floodplain, as 
well as re-connection of abandoned meanders in the right bank floodplain.  Connected side-
channel and off-channel habitats will result in the former main stem channel.  Large wood and 
other channel features will be utilized to provide complex rearing cover. Logs will be placed 
throughout the channel and floodplain areas to provide interim stability (until vegetation 
matures) and to provide roughness. Abandoned road base material will also be removed outside 
created meanders to restore reach-scale channel processes and reconnect lateral channel 
migration and floodplain processes.   

This approach re-captures channel sinuosity and pool-riffle habitats via conversion of 
straightened, plane-bed channel segments into meandering pool-riffle habitat.  It also utilizes 
natural stream processes to enhance habitat conditions and channel complexity resulting in a 
greater degree of channel adjustments and off-channel habitats over the long-term.  

Planting of native riparian and floodplain vegetation will occur within the disturbance limits of 
the project. Alders and other trees felled as part of construction will be incorporated into new 
habitats. Adjacent alder forests should be thinned and underplanted with native riparian conifers 
(e.g. spruce and cedar) and the alder incorporated into constructed habitat features. Trees 
removed as part of this project will be incorporated into constructed habitat features or placed on 
the new floodplain surface for floodplain roughness. 

6.3 Anticipated Benefits 
This project will significantly improve the quantity and quality of salmonid spawning, rearing, 
and migration habitats in the main channel. Multiple new habitat units (i.e. pools and riffles) will 
be created and will be enhanced with large wood for cover and complexity. Steep, straight, 
plane-bed sections with infrequent holding habitat will be replaced by pool-riffle sequences with 
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complex wood cover that provides velocity refuge, spawning, and high quality rearing habitat. 
There will be improvements to habitat for all life-stages of salmon that utilize this reach. 

Excavation of road base will facilitate long-term reach-scale processes that increase the potential 
for natural channel dynamics to create and sustain habitats through wood recruitment, and 
development of connected off-channel areas. It is anticipated that geomorphic processes will 
eventually create additional side-channels and backwater/alcove habitat within existing 
floodplain terraces. Benefits will also accrue from a greater quantity and frequency of floodplain 
inundation that would help dissipate downstream flood energy. 

6.4 Feasibility Considerations 
The bridge at the upstream portion of the project site that is identified as access may not provide 
the load bearing necessary to provide construction access.  A structural analysis of the bridge is 
required for this access to be utilized.  An alternate access has been identified downstream of the 
abandoned bridge; this will require a temporary bridge. 

Also of primary concern at the Two Bridges site is the apparent regime of vertical instability that 
is evidenced by undercut log jams, incised bars, and bank erosion.  As part of the design, several 
large log jams are planned in order to move flow from the existing channel into excavated 
meanders.  These log jams will be buried to sufficient depth and laid across a sufficient valley 
width to oppose undercutting and maintain proposed bed elevation and planform.  

There is a risk to the relatively intact riparian and floodplain forest and beaver pond complexes 
throughout the river-right floodplain. Care will need to be taken to preserve existing vegetation 
and beaver pond habitat to the extent possible. Any removed trees will be incorporated into 
proposed log jams. 

There will be impact to vegetation, especially mature alders that have colonized adjacent to the 
roadbed corridor. Impacted vegetation will incorporated into large wood placements and pinned 
down with key pieces of wood. 

6.5 Cost Estimate 
In general, this site will have a high level of effort and cost, but also high benefit.  The designs 
attempt to utilize natural processes to the extent practicable to reduce costs and attain desired 
benefits. 

Costs may vary depending on the availability of material types (e.g. large woody debris sizes), 
material transport distances, and the means of material acquisition (e.g. donated material vs. 
purchased wood).  This cost estimate assumes all material is purchased and that transport 
distance is within 30 miles of the project site. Locally sourced large wood material would help to 
reduce costs.  
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Two Bridges (9G) Site
No. Bid Item Unit Unit Price Quantity Subtotal

General
1 Mobilization LS $50,000 1 $50,000

Erosion and Sediment Control
2 Erosion Control LS $30,000 1 $30,000
3 Access LS $20,000 1 $20,000

Earthwork
4 Meander (cut) Excavation CY $4 8,000 $32,000
5 Road Base Removal CY $12 1,300 $15,600
6 Salvaged Fill Placement CY $4 2,000 $8,000
7 Excavation Spoils Removal CY $8 6,000 $48,000
8 Logs EACH $800 147 $117,333
9 Logs with Root Wads EACH $1,000 73 $73,333
10 Piles EACH $80 440 $35,200
11 Boulders EACH $80 440 $35,200
12 1/2 Inch Dia Cable FT $2 14,000 $28,000

Landscaping
13 Seed ACRE $370 1.50 $555
14 Plant material (bare root) EACH $5.25 1,375 $7,219

Construction Subtotal $500,440

$25,000
$20,000
$50,000

Project Total $595,440

Alternate
1 Asphalt Removal CY $20 250 $5,000
2 Seed ACRE $370 0.30 $111
3 Plant material (bare root) EACH $5.25 275 $1,444

Alternate Subtotal $6,555

Permit Acquisition
Additional Design

Construction Oversight

 
 

7 HATCHERY SITE (5A) TREATMENT APPROACH 

7.1 Site Description and Geomorphology 
The Hatchery Site is located just downstream of Abernathy Falls, a barrier that historically was 
typically only passed by steelhead; a ladder now allows for easier passage for multiple species. 
Abernathy Creek in the vicinity of the Hatchery site is currently used by steelhead, coho, and 
Chinook salmon. The Abernathy Fish Technology Center (hatchery) occupies the river-right side 
floodplain terrace directly across the channel from the proposed treatment reach.  A reservoir 
related to the hatchery water supply is located on the river-left side upstream of the treatment 
area. A bridge is located downstream of the treatment area that allows access to a dirt road that 
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parallels Abernathy Creek and allows access to the reservoir and to downstream settling ponds. 
An old, now-abandoned artificial channel is located on river-left to the east side of the access 
road. The downstream part of this old channel was recently re-constructed as an artificial channel 
to be used for potential fisheries research.  

The channel through this reach is plane-bed with moderate gradient (1-2%). Substrate is 
dominated by large gravels, cobbles, and small boulders. Significant past channel, riparian, and 
floodplain alteration occurred when the hatchery was constructed. The hatchery and associated 
facilities (e.g. reservoir, bridge, and access road), as well as Abernathy Creek Road, resulted in a 
straightened channel and a disconnected channel migration zone and floodplain. Currently, only 
two major floodplain areas exist, one upstream of the hatchery and treatment area on river-right 
and the treatment area itself which is across from the hatchery on river-left. The hatchery itself 
sits on a higher, likely filled, terrace that receives periodic nuisance flood flows. 

Historically, this reach likely had a more sinuous planform with pool-riffle sequences and 
abundant large wood. Existing habitat is simplified, uniform, and lacks cover and complexity 
necessary for high quality salmon spawning and rearing. Riparian and floodplain vegetation has 
also been impacted. The hatchery facility, Abernathy Creek Road, and the access road are all 
located within the riparian zone along portions of the project reach. Impacted floodplain areas 
potentially supported off-channel habitat historically. Mature native conifers no longer exist 
within floodplains and riparian zones. These areas are now dominated by even-aged alder stands. 

Reach-scale constraints on channel processes limit the potential for development of future high 
quality salmonid habitat in this reach. For the purposes of this assessment, the hatchery facilities 
are assumed to be permanent constraints on long-term habitat-forming processes. The restoration 
alternative included here is intended to provide habitat features that emulate historical conditions 
to the extent possible given existing site constraints. 
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7.2 Treatment Approach 
The treatment at the Hatchery Site is focused on off-channel habitat creation within the river-left 
floodplain across from the hatchery facility and downstream of the water supply reservoir.  Off-
channel habitat at this location will consist of a combination of alcove and side-channel features. 
The intent is to emulate lost historical habitat complexity that will no longer be created on its 
own due to site constraints. The side-channel portion of the created habitat is designed to be 
seasonally active in order to increase availability and quality of over-wintering off-channel 
habitat and high flow refugia.  The alcove will have a perennial main channel connection at the 
downstream end of the floodplain, providing year-round still water habitat for juvenile rearing.  

The side-channel will emulate step-pool channel morphology.  This channel type is necessitated 
by the steep gradient of the reach.  Boulder steps provide discrete grade drops and energy 
dissipation with relatively lower velocity in pools behind each step. Large wood and other 
channel features are utilized to provide complex cover and habitat for multiple life stages, as well 
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as providing lateral and vertical stability to the proposed channel. The alcove is created through 
excavation of material at the downstream end of the side-channel with a connection to the main 
channel at all flows.  Logs are placed throughout the adjacent floodplain area to emulate 
historical floodplain roughness.  

Planting of native riparian and floodplain vegetation will occur within the disturbance limits of 
the project. Alders and other trees felled as part of construction will be incorporated into new 
side-channel habitats. 

7.3 Anticipated Benefits 
This project will primarily target rearing and spawning for steelhead and coho. A seasonally 
active side-channel will provide winter high-flow refugia habitat and overwintering 
environments. The alcove will primarily target juvenile rearing, but will also support adult 
holding. Large wood placements will enhance available rearing cover and will increase overall 
channel complexity. Riparian treatments will provide for long-term stream shade, bank stability, 
and LWD recruitment. 

7.4 Feasibility Considerations 
The site provides multiple challenges that have been carefully considered during the design 
process.  Being on the inside of a meander, and without floodplain width necessary to 
substantially increase sinuosity, the side-channel is necessarily straighter than the main channel 
and thus steeper over a given elevation change.  This imposed gradient results in a channel with 
high velocities and shear stresses that are not suitable for juvenile salmonid rearing.  The 
gradient also raises concerns over high-flows and the potential for avulsion.  The step-pool and 
alcove off-channel habitat alternative was chosen to remedy these concerns to the extent possible 
at the site.  The pools are used to maximize low velocity areas in between steps that 
accommodate the majority of the grade drop.  Increased roughness in the form of log jams and 
large rock provide lateral and vertical control on channel stability. 

There is a buried water supply pipe that runs from the reservoir to the hatchery. The specific 
location is unknown to the investigators at this time but it is believed to be located in the vicinity 
of proposed off-channel habitats. 

The access bridge located downstream is considered in project design. Placed large wood will be 
anchored to ensure protection of the bridge. This limits the level of “deformability” that can be 
allowed as part of the project. 

Significant impact will occur to the existing alder forest that covers this terrace. Care will need to 
be taken to preserve existing vegetation to the extent possible. Removed trees should be 
incorporated into the constructed side-channel. 

The water supply reservoir, access road, and old ditch significantly reduce floodplain width at 
the site.  This reduction in floodplain width is one of the primary constraints on channel design.  
If an alternative water source were procured for the Hatchery, the potential would exist for 
removal of the reservoir and road.  This scenario would afford better options for side-channel 
design and improved habitat restoration that fully restores geomorphic processes in this reach. 
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7.5 Cost Estimate 
This alternative involves moderate cost and level of effort. Re-location of the access road and fill 
will entail a significantly greater level of effort. Access is good although the integrity of the 
existing bridge for machinery access needs to be determined. 
 
Hatchery (5A) Site 

No. Bid Item Unit Unit Price Quantity Subtotal 
General           

1 Mobilization LS $25,000 1 $25,000
Erosion and Sediment Control         

2 Erosion Control LS $15,000 1 $15,000
3 Access LS $2,000 1 $2,000

Earthwork         
4 Bulk Excavation CY $8 3,000 $24,000
5 Logs EACH $800 70 $56,000
6 Logs with Root Wads EACH $1,000 30 $30,000
7 Piles EACH $80 200 $16,000
8 Boulders EACH $80 200 $16,000
9 1/2 Inch Dia Cable FT $2 6,000 $12,000

Landscaping         
10 Seed  ACRE $370 1.70 $629
11 Plant material (bare root) EACH $5.25 1,625 $8,531

Construction Subtotal $205,160

Permit Acquisition $15,000
Additional Design $12,000

Construction Oversight $20,000

  Project Total   $252,160

 


