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PROJECT DESCRIPTION: Describe your proposed project, including details (plans, elevations, 
and/or photos) on structures to be built, location and types of utilities and infrastructure, drainfields, 
accessory buildings, ground leveling, and filling, or any other relevant activity or mitigation measures 
proposed.  Use additional sheets as necessary: 
 
Background 
The Lower Columbia River Estuary Partnership (Estuary Partnership) and U.S. Forest Service (USFS) 
propose to implement habitat restoration actions on Hamilton Creek, located in the Columbia River 
Gorge. The proposed project will place approximately 205 pieces of large woody debris (LWD) and 
plant 9,700 conifers on a 1-mile stretch of Hamilton Creek. The project site is owned by the USFS. 
General goals of the proposed restoration work include improving off-channel, winter refugia, summer 
low flow, and spawning habitat for ESA listed Columbia River salmon and steelhead. The LWD will be 
strategically placed to address limiting factors, primarily creation of spawning habitat and high-flow 
refugia and activation of side channel habitat. The seedlings would re-establish the conifer component of 
the site’s riparian forests, which was lost due to harvest and wildfire and is not re-establishing naturally. 
These conifers will provide critical functions, such as shade and sources of long-term LWD recruitment. 
The Estuary Partnership and USFS have completed site assessments and a restoration feasibility 
analyses. This information was used to developed a suite of restoration alternatives and through dialogue 
with the USFS a preferred restoration alternative was selected. For the preferred restoration alternative 
preliminary engineering designs and a cost estimate was developed.  
 
Feasibility and Alternatives Analysis  
A feasibility investigation was developed in order to characterize baseline physical and biological 
conditions, identify limiting ecological functions and restoration alternatives, define project objectives 
and goals and develop preliminary designs. The feasibility investigation focused on Hamilton Creek 
from the mouth of the Columbia River (river mile [RM] 146 of the Columbia River) to RM 8.0 on 
Hamilton Creek. Based on the alternatives analysis and discussions with the USFS restoration was 
prioritized between RM 2.0- 3.0 along Hamilton Creek (Figure 1).  
 
Hamilton Creek flows generally south/southwest and is fed by numerous smaller tributaries as well as 
Cedar Creek, a larger tributary which enters Hamilton Creek at the middle point of the project. The site 
is utilized by an array of ESA-listed native salmonids, including coho (Oncorhynchus kisutch) and 
steelhead (Oncorhynchus mykiss) and other native fauna. Although sampling has not been conducted at 
the site, lamprey (Lampetra spp.) have been documented spawning and rearing in similar sites in the 
Columbia River Gorge. Other native species known to be on-site include red-legged frogs (Rana 
aurora), sculpin (Cottus spp.), and American beaver (Castor canadensis).  
 
Signs of historic timber harvest are present throughout the Hamilton Creek basin and current logging 
activities are located in the upper basin above RM 5.5. Prior to settlement and landscape disturbances 
(e.g. fires) the Hamilton Basin was heavily forested. The Hamilton Creek basin is impacted by various 
factors – both natural and human caused – which affect the current function of the creek and its future 
trajectory.  
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     Figure 1. Location Map for the Hamilton Creek project  
 
Baseline Physical Conditions  
A 2009 USFS stream survey documented that physical conditions within the project area were impaired. 
Subsequent surveys and analysis by the Estuary Partnership in 2014 continued to show that the creek 
was impaired. Highlights from the USFS surveys includes:  

 An average LWD density of thirty pieces per mile within the project site. Only one of the 46 pieces 
of LWD documented was in the USFS’ medium size class (greater than 24 inches diameter and 50 
feet long), while none were in the large size class (greater than 36-inches diameter and 50 feet long). 
In higher energy system like Hamilton Creek, LWD in the medium to large size class is required to 
retain smaller size classes and form persistent jams that provide key habitat features and functions. 

 The USFS documented only three debris jams in the project site and only seven debris jams in the 
8.4 miles of Hamilton Creek surveyed. The scarcity of LWD also limits formation of pools, as LWD 
is one of the primary structural elements that forces development of pool habitat.  

 The USFS reports an average pool density of thirty-one pools per mile within the project site, with a 
residual pool depth averaging 2.0 feet. Where it occurred, the USFS reported that LWD was a 
“major source of cover for fish”, and that “root wads and debris jams produced good scour and 
cover”.  

 In addition to the lack of LWD, future potential for recruitment of medium to large conifers is low. 
Although coniferous stumps (many of which are cedars) and a mature overstory of second-growth 
trees exist throughout the project site, early successional species (primarily red alder) dominate the  
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site’s riparian areas, and conifers are not regenerating in the riparian zones at preferred densities. 
 
In 2014 the Estuary Partnership and Inter-Fluve, Inc conducted stream surveys and performed a 
Limiting Factors Analysis to evaluate ecological and physical conditions over 8 miles of Hamilton 
Creek. The group identified the following key limiting factors: 

 Key habitat quantity and in-stream habitat diversity are impaired: 
• Off-channel habitats preferred during high-flow conditions are not available throughout most of 

the site (the USFS [2009] reports only two side channels that provide quality habitat within the 
project site); 

• Deep pools (greater than 3.3 feet) with overhead cover for rearing and prespawn holding occur in 
very low densities; 

• Structural diversity, particularly in the form of LWD that can provide cover and hydraulic 
refugia, occurs in very low densities; and, 

• Accumulations of gravel suitable for spawning and egg incubation occur in very low frequencies. 
 

 Riparian health is moderate to poor due primarily to heavy colonization by shrubs and deciduous 
trees that is inconsistent with the mid- to late-seral conifer plant communities that historically 
occurred in riparian areas at the site. 

 Food web production and cycling is impaired by lack of in-stream habitat structure necessary to 
retain organic inputs to the stream. 

 Stream temperature may be moderately impaired by inadequate shade throughout the project site due 
to impacted riparian cover. 

 Habitat connectivity for anadromous and local fish populations is impacted at the site scale by 
dewatered reaches and at the landscape scale by seasonally high temperatures in Greenleaf Slough, 
which prevent passage between Hamilton and Greenleaf Creeks during summer and fall. 

 
Goals and Objectives  
The overarching goal of the proposed project is to address the factors that are limiting watershed health, 
stream water quality, and native species production, particularly salmonids and lamprey. The project 
team intends to enhance the site to benefit a wide variety of species, including native salmonids, other 
aquatic and terrestrial species, and native vegetation. Biological and physical process objectives are 
included below. The Hamilton Creek Restoration Project will address the limiting factors identified 
above.  
 
Specific project goals include: 

Goal 1. Enhance beneficial sediments and substrate: Increase the spatial diversity and availability of 
suitable spawning substrate by creating LWD jams that facilitate gravel deposition. This goal primarily 
benefits winter steelhead by increasing the availability of spawning habitat and providing a greater range 
of conditions for spawning and egg incubation. This goal also benefits lamprey species. 
Goal 2. Enhance low-flow rearing habitat: Improve the capacity of existing low-flow rearing habitat by 
adding LWD and planting native vegetation to create diverse structure. This goal benefits all juvenile 
salmonid species. 
Goal 3. Enhance high-flow rearing habitat: Improve the capacity of existing off-channel areas and deep 
pools by increasing structure (LWD) and overhanging vegetation. This goal benefits all salmonid 
species. 
Goal 4. Improve Riparian Function: Increase the function of the riparian zone to provide stream canopy 
and a source of future LWD consistent with size classes and densities that historically occurred. This 
goal benefits lamprey and all salmonid species. 
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Goal 5. Increase production of juvenile salmonid food: Increase the prey base for juvenile salmonids by 
increasing the input of organic matter to the stream (through improved riparian conditions and 
interaction with off-channel areas) and retention of organics within the channel (through capture by 
LWD). This goal benefits lamprey and all salmonid species. 

Based on the prior goals a series of project objectives were developed including: 

Objective 1. Beneficial sediments: Increase the quantity, quality, and spatial diversity of suitable 
spawning substrate by installing complex LWD jams that promote well sorted gravel patches greater 
than 0.5 feet deep, 3 feet wide, and 6 feet long. 
Objective 2. Low-flow rearing habitat: Increase the depth of scour pools to a residual depth greater than 
one meter (3.3 feet) through LWD placement. Increase LWD densities in select reaches with high 
potential to provide low-flow rearing habitat to those observed in reference streams with similar 
characteristics (minimum of 45 pieces of LWD per 0.1 mile [Fox and Bolton 2007]). 
Objective 3. High-flow rearing habitat: Install complex LWD jams in low gradient project reaches that 
have the potential to provide high-flow rearing habitat, particularly in association with deep pools, side 
channels, bars, and along streambanks. Increase LWD densities in these reaches to those observed in 
reference streams with similar characteristics (minimum of 45 pieces of LWD per 0.1 mile [Fox and 
Bolton 2007]). 
Objective 4. Riparian Function: Plant native trees to establish a dense, self-sustaining riparian zone 
consistent with a mid-seral hemlock, fir, and cedar plant community. Create a mature, late-seral native 
riparian zone that is at least 200 feet wide (100 feet on each side of the stream) to provide LWD 
recruitment, shade, and organic inputs. 
Objective 5. Food Production: Increase the prey base for juvenile salmonids by planting riparian buffers 
with native trees to establish a self-sustaining, 200 foot wide riparian community that provides shade to 
the stream and increases organic inputs. 
 
Restoration Alternatives  
The chosen alternative was selected to best meet the goals and objectives listed above. The proposed 
project will supplement the LWD in the subject reaches to affect the distribution of substrate with a 
focus on retention of spawning gravel, aid retention of organic matter, provide cover and increase 
habitat complexity and aid stream productivity. The chosen alternative also includes planting conifers in 
the riparian zone. Based on field observations, regeneration of the riparian zone appears to be ongoing. 
The primary trees present are smaller diameter deciduous trees representing an early to mid-regeneration 
state. In contrast, there were fewer young conifers observed. Conifers have been shown to be important 
sources of LWD over the long term because they are more resistant to decay, and tend to have longer 
residence in the system. By adding young conifers to the riparian community, the intent is to push the 
regeneration process further along on the successional trajectory. Over the longer term, the conifers 
would provide an abundant source of LWD to be recruited to the channel. 
 
Summary of Restoration Actions 
Install LWD:  Approximately 205 pieces of LWD (~25% with root wads) will be installed in the 
Alluvial Fan Reach (below Cedar Creek) and the Middle Reach (above Cedar Creek) to enhance key 
habitat types, help promote gravel retention, and initiate formation of larger jams (see Figure 2). LWD 
will be placed primarily to enhance existing low-flow, high-flow and pre-spawn holding habitats and to 
promote sediment accretion and organic matter retention. All LWD will be placed in multi-layer jams 
averaging six to eight logs that provide complex cover and hydraulic refugia, promote sediment 
deposition, and trap brush, leaves, and other organic matter. Helicopters will move as much wood as 
possible within time/budget constraints, and LWD jams will be anchored naturally (i.e. pinned against 
existing trees, held by boulders and in some cases buried in the streambank).     
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In the Alluvial Fan Reach and lower portions of the Middle Reach conventional equipment (e.g. 
excavators) will be utilized to secure the wood. In the other portions of the Middle Reach, where access 
is more difficult a combination of approaches that may include rock ballast and vertical pins will be used 
based on site conditions, equipment access, size of LWD, and risk of mobilization. All LWD structures 
are in relatively low energy portions of the channel with a gradient of approximately one percent or less. 
LWD jams will be installed in low gradient areas because these areas retain sediment, provide suitable 
spawning habitat, and there’s less risk of the jams mobilizing. LWD jams on Hamilton Creek will 
function differently depending on where they are located and what the goals for that location are. It is 
expected that placement of these wood jams will be hydraulically connected. The exact spacing of these 
jams will be determined using a hydraulics analysis. The project design team coordinated closely with 
the USFS, experienced restoration contractors, and others with experience installing LWD in similar 
settings to ensure that project logistics are reasonable and that our design approach is defensible. Trees 
for the LWD jams will be selected by USFS staff and supplied from off-site sources as well as on-site 
areas. 
 
Informal consultation with USFWS has deemed the general project area (which is designated to be 
in northern spotted owl critical habitat) has northern spotted owl dispersal habitat. Helicopter and 
chainsaw use will occur after July 15. 
 
Individual Tree Removal: Of the 205 trees to be utilized for this project, approximately 105 pieces will 
be trucked in from log-holding sites off Wyeth Road in Oregon, and off Bergen Road, east of Home 
Valley, Washington.  The compliment of trees will be individually removed or tipped from a 
southernmost half mile reach of adjacent riparian area west of Hamilton Creek (see Figure 3) while 
retaining at least 50% canopy closure in the stand. Staging areas include a natural blow-down area 
in the stand and in the dry (during summer) on part of the creek’s floodplain. 

Tree removal and in-stream wood placement would occur from July 16 through Sept. 1, with 
the possibility of an extension (that might be granted by NMFS and USFW) through 
September 15.   
 
Reforest 30 Acres in Riparian Zone: Logging removed the historic conifer component of the riparian 
zone, resulting in lost functions such as shading, stabilizing banks, and generating LWD. Currently a 
short lived deciduous canopy dominates the riparian areas, preventing natural regeneration of conifers. 
During the winter following construction, the project team will reforest within a 200-foot buffer along 1 
mile of stream encompassing the entirety of the alluvial fan and middle project reaches (see Figure 4). 
This area will be planted with a mix of native, coniferous species (primarily western red cedar and other 
conifer species), at a density of 325 plants per acre. Plants will be installed as plugs. Two years of 
monitoring by the Estuary Partnership and USFS will document plant establishment. The desired 
outcome is the establishment of a mixed coniferous-deciduous riparian zone.  
 
Mitigation Plan:  

• Create up to 5 snags for wildlife habitat  
• Plant 200 willow and/or similar native riparian plant species 
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Figure 2 – Staging locations, decommissioned road access and red polygons denoting in-stream work 
areas. NFS land begins at south end of line where vegetation starts. 
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Figure 3 – Site of riparian stand where there will be individual tree removal, and that concentrated 
mostly in Groves 1 and 2. 
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Figure 4. After in-stream work, these are likely (80%) conifer planting locations along Hamilton Creek 
above Cedar Creek.   

 
Construction Details  
There are four types of LWD structures planned for the project. Structure types are chosen for each site 
to minimize disturbance while maximizing benefit to aquatic habitat and ensuring a reasonable levels 
security that they will not be dislodged at high flows. Some logs may be pinned together with threaded 
rebar to improve stability.  
 Buried Bank Jam – Each uses seven logs buried in trenches. The trench for each log is estimated 

to be 10 yards long, 2 yards wide and 2 yards deep. In order to install each log, the excavator 
must dig a trench, lay the log in the trench and then bury it with the same native material. Each 
seven log structure will require an approximately 280 cubic yard cut to dig the trenches, followed 
by replacing the 280 cubic yards as fill into the trenches over the logs. The disturbance area will 
be approximately 1,000 square feet for each structure.  

 Large Wood at Bend – Each uses five logs and 12 piles. There is no trenching for these 
structures, but holes must be excavated and backfilled for each pile. The hole for each pile is 
assumed to be two yards by two yards and three yards deep. For 12 piles this will result in  
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 approximately 36 cubic yards of excavation, followed by 36 yards of fill being placed back into 
the hold. If any boulders are used to help ballast the structure they will be local rocks found at 
the location of the structure. Some logs may be pinned together with threaded rebar to improve 
stability. The disturbance area will be approximately 1,000 square feet for each structure.  

 Apex Jam – Each uses seven logs ballasted with boulders. There is no trenching or use of pile 
logs for these structures. Logs will be ballasted with local rocks found at the location of the 
structure. Some logs may be pinned together with threaded rebar to improve stability. The 
disturbance area will be approximately 1,000 square feet for each structure.  

 Placed Large Wood - Each uses 1-5 pieces and the wood is strategically placed. For this type of 
activity there is no soil excavation. The wood will be placed and pinned between existing trees.  

All disturbances to the wetland will be temporary. Impacts to vegetated areas for access to the LWD 
sites and from installation of the LWD will be isolated by sediment/erosion control BMPs, and then 
restored with native grass seed, mulch and dense native tree/shrub plantings.  
 
Installation of the LWD will be accomplished to the lower section by delivering logs on a logging truck 
and installing them with an excavator. Most of these logs will come from off-site locations, while some 
will be harvested from stands on site. Where vehicle access is not practical in the upper reach of the 
project logs will be delivered and installed by a helicopter. Vehicle construction access for the lower 
sections will utilize the existing US Forest Service access road. Sediment/erosion control best 
management practices (BMPs) will be used to ensure all activities stay within these established access 
corridors. All temporarily disturbed areas will be seeded with native grass seed, mulched, and then 
planted in the winter with native trees.  
 
In order for the excavator to install logs at the lower sections, the excavator must enter the Hamilton 
Creek channel. Impacts to the wetlands associated with the stream will be avoided and minimized by 
working during the period when there is very little water present in the stream. Flows in Hamilton Creek 
at the LWD installation sites are very low during the proposed construction period. Any work in the 
channel will avoid entering the portion of the channel with active flow to the extent possible. In the 
subject reaches the stream bed consists mostly of large boulders, cobble and gravel. At these crossings, 
logs will be used to create crossing ramps that will prevent any machinery contacting actively flowing 
water. By avoiding the active flow entirely in this manner, the project avoids the need to divert or 
dewater the stream, and avoids or minimizes the potential for erosion or sediment entering the wetlands 
or waters.  
 
 
 
 
 
 
 



 

APPLICATION CHECKLIST:  The following is required to complete your application 
 

 Application form completed and signed by applicant and property owner 

 Completed Site Plan 

 Key viewing areas checklist (attached) 

 Names and addresses of adjacent property owners within 200 feet of parcel 

 Any additional information as required: 

 

 

KEY VIEWING AREAS:  Key viewing areas are important public viewpoints and areas that 

afford opportunities to view the Gorge scenery.  Key viewing areas are listed below.  Please check those 

sites which can be seen from your property. 

 

□ Historic Columbia River Highway    

□ Sandy River       

□ Portland Women's Forum State Park     

□ Crown Point       

□ Rooster Rock State Park      

□ Multnomah Falls       

□ Larch Mountain       

□ Highway I-84, including rest stops    

□ Bonneville Dam Visitor Centers      

□ Sherrard Point on Larch Mountain 

□ Rowena Plateau/Nature Conservancy Viewpoint  

□ Larch Mountain Road  

□ Wyeth Bench Road 

□ County Road 1230 (Old WA St. Route 14) 

□ Washington State Route 14 

□ Washington State Route 142 

□ Washington State Route 141 

□ Cook-Underwood Road  

□ Dog Mountain Trail 

□ Beacon Rock 

□ Cape Horn 

□ Columbia River 

□ Pacific Crest Trail  

□ Oregon Highway 35 
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PROJECT SITE PLAN:  A plan drawn in black ink at a scale of about 1 inch equal to 200 feet 
(1:2400) or at a scale providing greater detail must be included with the application. 
 
If the parcel is very large, you may show the project on the portion of the parcel affected by the 
proposed use.  Be sure, however, to show enough of the parcel or some adjacent features, such as roads, 
so that the reviewers can orient themselves on your map.  A small vicinity map showing the subject 
parcel and surrounding parcels may help. 
 
At a minimum, you must show the following features:        
 

Applicant(s) name 
 

Location and width of existing and proposed roads, driveways, and trails 
 

Scale and north arrow 
 

Location and size of existing and proposed structures 
 

Boundaries of parcel with dimensions and size 
 

Location of existing and proposed services including wells or other water supplies, structures, 
power and telephone poles and lines and outdoor lighting.  

 
Significant terrain features or landforms 

 
Location and depth of all proposed grading and ditching 

 
Groupings and species of trees or other vegetation on the parcel 

 
Location and species of vegetation that would be removed or planted 

 
Water courses and bodies of water 
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ADJACENT PROPERTY OWNERS AND EXISTING LAND USE  
ON ADJACENT PARCELS WITHIN 200 FEET OF PROJECT PROPERTY:  
 
Township, Range, 
Section, Tax Lot 

Name and Address Existing Land Use 

2N7E20 200, 300 Pirfil Cam 
1252 Cascade Drive 
North Bonneville, WA 98639 

Residential 

2N7E0 3300 Friends of the Columbia Gorge Land 
Trust 
205 Oak Street, ste 17 
Hood River, OR 97031 

Farm 

2N7E19 1101 Glacier Northwest, Inc 
5975 E Marginal Way S 
Seattle WA 98134 

Commercial 

2N7E17 300 Brian P Mc Kenzie 
Po Box 130 
North Bonneville WA 98639 

Residential 

2N7E20 201 Douglas & Marlea Mc Kenzie  
Po Box 273 
North Bonneville WA 98639 

Residential 

2N7E19 307 Daryl Peterson 
Dba Peterson Precast 
P O Box 461 
North Bonneville WA 98639 
 

Residential 

2N7E19 1100 Skamania County 
Po Box 790 
Stevenson WA 98648 

Undeveloped  

2N7E0 406 State of Washington, Department of 
Highways 
5720 Capitol Blvd SE 
Po Box 47308 
Olympia WA 98504-7308 

Undeveloped 

2N7E0 405, 408 State Of Washington 
P O Box 42650 
Olympia WA 98504-2650 

Undeveloped 

2N7E0 2402, 3400, 
2900, 3200 
2N7E17 100, 200 
2N7E19 100, 200 

United States of America 
Col River Gorge Nat'l Scenic Area 
902 Wasco Ave Suite 200 
Hood River Or 97031 
 

Undeveloped 

2N7E0 3201 United States of America 
Corps of Engineers 
P O Box 2946 
Portland OR 97208-2946 

Undeveloped 
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