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Figure 3.  Rip-rap removal project 



 

Figure 4.  Infrastructure-related bank stability and rip-rap removal project 





 
 

    
George Grant TU 
PO Box 563 
Butte, MT 59703 

 
 
September 25, 2016 
 
Montana Department of Environmental Quality 
Attn. Robert Ray 
PO Box 200901 
Helena, Montana 59620 

 
Dear Mr. Ray, 
 
I’m writing to you on behalf of the George Grant Chapter of Trout Unlimited 
(GGTU) in regard to the Oregon Creek Project, near Mill Creek Pass, MT ST 
HWY 569.   
 
GGTU represents over 300 active member who live near and recreate on the Big 
Hole Watershed which is impacted by these projects.  These projects seek to 
restore streams damaged by the mining legacy and timber over-harvesting of the 
late 1800's and early 1900's.  The area is fascinating due to its mining and 
logging history.  Unfortunately we are now are left with streams that have been 
so abused they can no longer hold back the sedimentation that's carried by high 
flows during high water events.  The streams in this drainage no longer act as 
healthy normal streams do as they meander through a gulch.  Consequently the 
fish and wildlife are greatly impacted by the legacy of mining and timber over-
harvesting.  The good news is that a number of groups have partnered together 
and have made significant strides to remediate and restore the Watershed.  The 
Big Hole Watershed Committee (BHWC), Montana Fish Wildlife and Parks 
(MFWP) and GGTU in cooperation with the Montana Department of 
Transportation have spent significant resources in terms of time and money 
contributing to Montana's Law that states the citizens of Montana have a right to 



a clean and healthy environment.  It is projects like these and particularly these 
that are critical to the health of the Big Hole River and the people who live 
here.  It's been a wonderful thing to work with and beside the fine folks who live 
in this area; ranchers, fishermen, business men and women, miners from Butte, 
guides and outfitters and legislators representing the broad spectrum of the 
citizens in our area on these projects.  I've sat with these people through 
meetings (which seem interminable), cut willow stakes to plant in the 
reconstructed stream bottoms, done business with them, fished with them, drank 
with them in the local establishments, ate with them at conventions and worked 
with generations of them.  These projects are universally important to 
everyone.  But as hard as we work, as many fundraiser as we have, as much as 
we give we still need financial assistance to get the job done.  It's our privilege to 
be able to work together and it's our right as citizens of Montana to expect a 
clean and healthy environment.  That's why our cooperative groups need the 
funding to complete the work that's been started.  It's good, important 
work.  We're almost there.  We urge you to approve the funding to finish the work 
we've begun.   

Respectfully, 

Roy Morris 

 

 

Roy Morris 
President 
George Grant TU 
PO 563 
Butte, MT 59703 
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1.0 PROJECT BACKGROUND 

The Oregon Creek Placer Mine Reclamation Project addresses the lower reach of Oregon Creek that is 
historically impacted by placer mining. This project is one of a suite of projects in the French Creek 
watershed designed to address basin-wide water quality and habitat issues, as well as native fishery 
restoration. The overall goal of the placer mine restoration project along Oregon Creek is to restore 
stream, wetland and riparian function to the mining-impacted reaches of Oregon Creek. To achieve this 
goal, stream restoration will be undertaken to increase channel sinuosity and reduce channel slope, 
which will result in more frequent and higher quality pool habitat for fish and allow for the deposition of 
smaller gravels that could provide potential spawning for westslope cutthroat trout and Arctic grayling. 
In addition, floodplain reconnection will promote proper stream function through time and self-
maintenance of the riparian area and floodplain adjacent to the stream. 
 

1.1 PROJECT AREA 
Oregon Creek is a headwater tributary of California Creek, which flows into French Creek, and then into 
Deep Creek, which feeds into the Big Hole River upstream of Dickie Bridge. Oregon Creek is located 
approximately 12 miles southeast of Anaconda in Deer Lodge County. The project area is located in the 
Mount Haggin Wildlife Management Area (WMA) and includes approximately 0.5 miles of Oregon Creek, 
extending downstream from the Highway 569 crossing to the confluence with California Creek. Historic 
placer mining within the project area has resulted in a straightened channel with entrenched channel 
conditions, a lack of channel complexity, and a lack of floodplain access. The channel pattern transitions 
from an entrenched channel downstream of the Highway 569 crossing (Figure 1-1) to a mountain 
meadow stream in a beaver created wetland complex at the confluence with California Creek (Figure 1-
2). Current land use activities in the project area include livestock grazing, recreation and wildlife 
habitat.  
 

 
Figure 1-1. Entrenched Channel Conditions Downstream of the Highway 569 Crossing 
 

 
Figure 1-2. Wetland Complex at the Oregon Creek and California Creek Confluence 
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2.0 PROJECT SITE EXISTING CONDITIONS 

Within the placer mined reach of Oregon Creek, visual evidence suggests that the elevation of the 
streambed was six to eight feet higher than its current configuration and that, historically, Oregon Creek 
had a 200 to 300 foot wide floodplain. During placer mining activities, stream gravels were excavated 
and placed on the hill slopes to the east of the stream. The historic floodplain is intact on the west side 
of the stream, but it is isolated by the incised nature of the stream below. The straightened and incised 
stream channel cannot access its floodplain, which has impacted the quantity and quality of wetland 
features in the area. In addition, the lowering of the stream channel has caused a headcut to migrate 
upstream toward the Highway 569 crossing and degraded stream habitat conditions. Downstream of the 
placer mined area, before its confluence with California Creek, Oregon Creek braids into multiple 
channels as it flows through a large beaver created wetland complex. There is no visible evidence of 
mining in the lower reach of Oregon Creek, though the large quantities of sediment generated by the 
mining that occurred immediately upstream, along with accelerated watershed scale sediment loading 
following extensive logging operations, have likely caused aggradation of the valley bottom.  
 

2.1 HYDROLOGY 
Streamflow measurements were performed downstream of the Highway 569 crossing during spring 
runoff in 2005 and 2006 and during baseflow conditions in 2005. On June 6, 2005 a flow of 6.6 cfs was 
measured during spring runoff, while a flow 0.4 cfs was measured on August 2, 2005 during baseflow 
conditions. On April 18, 2006, a flow of 9.0 cfs was measured during spring runoff. 
 

2.2 GEOMORPHOLOGY 
Geomorphic data was collected within the project area on July 31, 2006 and October 30, 2015. In July of 
2006, a stream survey was conducted along a 600-foot reach within the project area and included 
channel measurements at five cross-section locations, including one surveyed cross-section. With slight 
to moderate entrenchment, low to moderate sinuosity, low width-to-depth ratios, a median streambed 
particle size of 28 mm, and a gradient exceeding 2%, the assessed reach was classified as a Rosgen 
B4/E4b stream type with a potential of a Rosgen E4/E4b stream type. In October of 2015, in-stream 
habitat was assessed progressing from downstream to upstream along the entire project area and a 
total of 49 pools were identified along the flowing portion of Oregon Creek over a length of 2,139 feet, 
equating to 121 pools per mile (Figure 2-1). The majority of the pools evaluated in 2015 were low 
quality, lacked a sufficient residual pool depth, and lacked spawning sized gravels in the pool tail-outs. 
During the stream habitat assessment, gradient and bed material size decreased visibly progressing 
downstream with larger gravels and cobbles in the upper reaches and smaller gravels and finer granitic 
materials in the lower reaches. 
 

2.3 RIPARIAN VEGETATION 
Riparian vegetation consists primarily of willows along the channel margin and on the elevated 
floodplain to the west of Oregon Creek, which are likely maintained through groundwater feeding the 
area from the west. Sedges line the channel margin in areas with low streambanks and become more 
abundant in the lower reaches as Oregon Creek transitions into a wetland complex. To the east of 
Oregon Creek, the plant community is limited by the gravel spoil piles, or “placer tails”, which are 
primarily colonized by upland species such as lodgepole pine with periodic pockets of willows.  
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3.0 PROJECT SITE RESTORATION PLAN 

The goal of the placer mine restoration project along Oregon Creek is to restore stream, riparian and 
wetland function to the mining-impacted reaches of Oregon Creek. The following objectives will be 
accomplished to meet this goal: 
 

• Increase channel sinuosity 
• Decrease channel slope 
• Decrease channel entrenchment 
• Increase floodplain connectivity 
• Increase riparian and wetland habitat 
• Eliminate channel headcutting 
• Revegetate eroding streambanks 

 
Accomplishment of these objectives will meet the project goal and lead to improved fish habitat and 
water quality within Oregon Creek. Specifically, fish habitat improvements will be achieved through 
increased channel sinuosity and reduced channel slope, which will create more frequent high-quality 
pool habitat and improved potential spawning habitat for westslope cutthroat trout and Arctic grayling. 
Riparian and wetland habitat improvements will be achieved through increased floodplain connectivity 
and moving the channel away from the existing placer tails. Riparian and wetland enhancements will 
increase the natural storage capacity of the floodplain, which will help support late season flows and 
mitigate the impact of drought cycles. Restoration activities will reduce sediment loading by eliminating 
the observed channel headcutting and addressing streambank erosion at two sites. In addition, 
restoration activities will reduce the potential for metals-contaminated sediment to enter Oregon Creek 
through surface runoff, which will provide additional water quality improvements. 
 
To facilitate restoration planning, the project area was divided into 9 reaches as depicted on Figure 3-1. 
Restoration activities for each reach are described in the following sections and summarized in Table 3-
1, including: 
 

• Floodplain reconnection and channel realignment 
• Riparian buffer enhancement and wetland creation 
• Pool enhancement using log structures 
• Streambank bioengineering 
• Development of sustainable cattle crossings 

 
Reach overview photographs, along with photographs of each pool, are included in Attachment D to 
provide additional information for each project reach. 
 



Oregon Creek Placer Mine Reclamation Project Plan 

4/19/16  9 

 
Figure 3-1. Oregon Creek Restoration Planning Reaches 
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Reach 1 
Reach 1 includes the entrenched portion of channel downstream of the Highway 569 crossing. Channel 
entrenchment is likely the result of highway construction and past land-use activities within the 
watershed. The highway culvert is slightly perched and is likely a fish passage barrier. A gate provides 
access within this reach and the fence crossing the stream is currently in disrepair. There are periodic 
willows along the channel margin, though there is no floodplain and the riparian buffer is solely 
comprised of this narrow band of vegetation. In addition, there is a large eroding streambank along river 
left at the toe of the hillslope where cattle cross the stream and this streambank is a source of sediment 
to the channel on an annual basis. The channel within Reach 1 is relatively straight with nearly 
continuous riffle habitat, relatively course substrate and several large boulders. This reach lacks high 
quality pools and spawning sized gravels (Figure 3-2, Figure 3-4 and Attachment D).  
 
Restoration alternatives for Reach 1 include no-action, installation of log “step” structures, and channel 
realignment and floodplain reconnection (Table 3-1). Under the no-action alternative, the channel 
would likely retain its current condition due to channel confinement. No improvements in fish habitat or 
riparian buffering of upland sediment loads would be realized under the no-action alternative. Installing 
log “step” structures would improve fish habitat and improve stream function, but not meet the project 
goal of enhanced riparian function, nor provide filtering of upland sediment loads. Installation of log 
“step” structures would also not address sediment loading from streambank erosion. Channel 
realignment and floodplain reconnection would improve stream and riparian function and is the 
preferred alternative since it meets the project goal and provides substantially greater natural resource 
benefits. 
 
The preferred alternative for restoring stream and riparian function in Reach 1 includes channel 
realignment and development of a small floodplain, along with developing a sustainable cattle crossing 
(Attachment C Sheet 3). Channel realignment will include increased channel length, which will allow for 
greater channel sinuosity and reduced channel slope. A meandering channel planform will allow for the 
development of high quality pools and the deposition of spawning gravels in pool tail-outs. Floodplain 
reconnection will allow for greater willow density along the channel, which will further enhance pool 
creation and quality. Increasing the width of the riparian buffer will also provide improved filtering of 
sediment erosion from upland areas. In addition, the preferred alternative will address streambank 
erosion by lowering the streambanks, moving the channel away from the toe of the hillslope, and 
enhancing riparian vegetation along the channel. 
 

   
Figure 3-2. Entrenched Channel Conditions and Streambank Erosion in Reach 1  
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Reach 2 
Reach 2 flows through a relatively confined canyon with a narrow valley bottom. The channel is slightly 
over-widened with low quality shallow pools. The low streambanks are lined with willows which extend 
onto the narrow floodplain. Placer tails align the channel along river left at the lower end of the reach, 
though the channel is not entrenched in Reach 2 (Figure 3-3, Figure 3-4 and Attachment D).  
 
Restoration alternatives for Reach 2 include no-action and the installation of log “step” structures 
combined with willow plantings and the placement of sedge mats (Table 3-1). No improvements in fish 
habitat or riparian function would be realized under the no-action alternative. Installing log “step” 
structures would improve fish habitat and improve stream function. Willow planting along the channel 
and on the floodplain would improve riparian function and provide additional improvements to fish 
habitat by increasing overhead vegetative cover and enhancing streambank stability. The placement of 
sedge mats along the channel margin in over-widened areas would also enhance fish habitat by reducing 
channel width-to-depth ratios.  
 
The preferred alternative for Reach 2 involves installation of log “step” structures combined with willow 
plantings and the placement of sedge mats and meets the project goal of improved stream and riparian 
function at a relatively low implementation cost. 
 

   
Figure 3-3. Over-widened Channel Conditions and Shallow Pools in Reach 2 
  



Oregon Creek Placer Mine Reclamation Project Plan 

4/19/16  12 

 
Figure 3-4. Reach 1 Restoration Activities 
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Reach 3 
Reach 3 is a short reach that flows through a relatively confined canyon with a narrow valley bottom 
containing willows. Reach 3 contains an approximately 2-foot high headcut, which is likely a result of 
historic placer mining activities and is a fish passage barrier for the typically small fish found within this 
system, particularly during low flows. There is a large boulder downstream of the headcut, along with 
placer tails along the river left side of the valley (Figure 3-5, Figure 3-7 and Attachment D). Enhancing 
stream function by removing the headcut is the primary restoration goal for Reach 3. 
 
Restoration alternatives for Reach 3 include no-action, the installation of log “step” structures, the 
installation of beaver mimicry structures, and channel realignment combined with wetland creation 
(Table 3-1). No improvements in fish habitat or riparian function would be realized under the no-action 
alternative. Installing log “step” structures or beaver mimicry structures would improve fish habitat and 
improve stream function, but would not provide a long-term solution to channel headcutting. Channel 
realignment and wetland creation would improve both stream and riparian function, while also 
addressing channel headcutting. Channel realignment would also move the channel away from the toe 
of the hillslope and provide for an increase in the riparian buffer width, which would reduce sediment 
loading from upland sources. 
 
The preferred alternative for restoring stream and riparian function within Reach 3 includes realigning 
the channel around the existing headcut and creating wetlands. The realigned channel will be created 
on the existing low floodplain and the existing channel will be converted to a series of wetlands. The 
preferred alternative was selected since it meets the project goal and provides long-term natural 
resource benefits. 
 

   
Figure 3-5. Headcut Viewed from Downstream (Left) and Upstream (Right) in Reach 3 
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Reach 4 
Reach 4 marks the start of the large scale impacts of historic placer mining along Oregon Creek with 
extensive tailings piles covering the river left side of the valley bottom. Reach 4 is confined by the toe of 
the hillslope on river right and by large piles of placer tails on river left, which abut the stream channel 
at pool 25 and pool 18. The channel within Reach 4 is relatively straight with a predominance of riffle 
habitat and relatively course substrate. This reach lacks high quality pools and spawning sized gravels. 
There is moderate willow density within a narrow floodplain corridor and streambank erosion is 
occurring along river right in one location at the upper end of the reach (Figure 3-6, Figure 3-7 and 
Attachment D). 
 
Restoration alternatives for Reach 4 include no-action, tailings removal along pools 25 and 28, 
streambank bioengineering, installation of log “step” structures, willow plantings, and the placement of 
sedge mats (Table 3-1). No improvements in fish habitat or riparian function would be realized under 
the no-action alternative. Tailings removal along pools 25 and 28 would help meet the project goal, but 
may degrade the cultural characteristics of the site. Thus, tailings removal is not considered a 
restoration alternative for this project. Streambank bioengineering at one site would enhance stream 
and riparian function by reducing sediment loading and enhancing the riparian buffer. Installing log 
“step” structures would improve fish habitat and improve stream function. Willow planting along the 
channel and on the narrow floodplain would improve riparian function and provide additional 
improvements to fish habitat by increasing overhead vegetative cover and enhancing streambank 
stability. The placement of sedge mats along the channel margin in over-widened areas would also 
enhance fish habitat by reducing channel width-to-depth ratios.  
 
The preferred alternative for Reach 4 involves several treatments, including streambank bioengineering, 
installation of log “step” structures, willow plantings, and the placement of sedge mats. In combination, 
these treatments will meet the project goal of improved stream and riparian function at a relatively low 
implementation cost. Restoration activities in Reach 4 will address the historic mining impacts by 
enhancing the riparian buffer, reducing sediment loads from eroding streambanks, and improving in-
stream habitat conditions. 
 

   
Figure 3-6. Streambank Erosion (Left) and Placer Tails along the Floodplain (Right) in Reach 4 
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Figure 3-7. Reaches 3 and 4 Restoration Activities 
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Reach 5 
Reach 5 is confined along river right by the elevated floodplain and river left by extensive placer tails. 
The confined and relatively straight channel contains a nearly continuous riffle and lacks high quality 
pools. The elevated floodplain along river right contains willows, but is not accessed by flood flows. 
Along river left, the placer tails contain periodic vegetation primarily consisting of conifers, with willows 
limited to along the channel margin (Figure 3-8, Figure 10 and Attachment D). 
 
Restoration alternatives for Reach 5 include no-action, installation of log “step” structures, and channel 
realignment and floodplain reconnection (Table 3-1). Under the no-action alternative, the channel 
would likely retain its current condition due to channel confinement. Installing log “step” structures 
would improve fish habitat and improve stream function, but would not meet the project goal of 
enhanced riparian function. Channel realignment and floodplain reconnection would improve both 
stream and riparian function and is the preferred alternative since it meets the project goal and provides 
substantially greater natural resource benefits. 
 
The preferred alternative for restoring stream and riparian function in Reach 5 includes channel 
realignment and development of a small floodplain along river right. Channel realignment will include 
increased channel length, which will allow for greater channel sinuosity and reduced channel slope. A 
meandering channel planform will allow for the development of high quality pools and the deposition of 
spawning gravels in pool tail-outs. Floodplain creation along river right will allow for greater willow 
density along the channel, which will further enhance pool creation and quality. The preferred 
alternative retains the tailings piles along river left, but moves the channel away from the placer tails, 
thereby increasing the width of the riparian buffer and providing improved filtering of potential metals 
inputs from the tailings piles. Thus, the potential negative impacts of historic mining activities will be 
addressed, while retaining the cultural characteristics of this site. 
 

   
Figure 3-8. Entrenched Channel Conditions in Reach 5 
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Reach 6 
In-stream channel conditions within Reach 6 resemble conditions within Reach 5, while the floodplain 
elevation relative to the channel decreases progressing downstream. The confined and relatively 
straight channel contains a nearly continuous riffle and lacks high quality pools (Figure 3-9). The 
elevated floodplain along river right contains willows, but is not accessed by flood flows. Placer tails on 
the floodplain align the river left streambank and include a historic wooden mining structure where ore 
was possibly processed (Figure 3-9, Figure 3-10, Attachment D, and the report cover). 
 
Restoration alternatives for Reach 6 include no-action, installation of log “step” structures, willow 
plantings and the placement of sedge mats, and channel realignment and floodplain reconnection 
(Table 3-1). Under the no-action alternative, the channel would likely retain its current condition due to 
channel confinement. Installing log “step” structures would improve fish habitat and improve stream 
function, but would not meet the project goal of enhanced riparian function. Willow planting and the 
placement of sedge mats along the channel will improve riparian function, but not address the 
channelized conditions of this reach. Channel realignment and floodplain reconnection would improve 
both stream and riparian function and is the preferred alternative since it meets the project goal and 
provides substantially greater natural resource benefits. 
 
The preferred alternative for restoring stream and riparian function in Reach 6 includes channel 
realignment and development of a small floodplain along river right. Channel realignment will include 
increased channel length, which will allow for greater channel sinuosity and reduced channel slope. A 
meandering channel planform will allow for the development of high quality pools and the deposition of 
spawning gravels in pool tail-outs. Floodplain creation along river right will allow for greater willow 
density along the channel, which will further enhance pool creation and quality. The preferred 
alternative retains the tailing piles and historic wooden mining structure along river left (depicted in 
Figure 1-3), but moves the channel away from the placer tails, thereby increasing the width of the 
riparian buffer and providing improved filtering of potential metals inputs from the tailings piles. Thus, 
the preferred alternative addresses the negative impacts of historic mining activities, while retaining the 
cultural characteristics of the site. 
 

   
Figure 3-9. Floodplain Placer Tails and Straightened Channel in Reach 6 
  



Oregon Creek Placer Mine Reclamation Project Plan 

4/19/16  18 

 
Figure 3-10. Reaches 5 and 6 Restoration Activities 
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Reach 7 
Progressing into Reach 7, the floodplain on river right is more closely connected with the stream 
channel, while the placer tails on river left are also at an elevation closer to a natural floodplain. Within 
Reach 7, channel pattern is thought to represent the potential natural condition for lower Oregon Creek 
in which a meandering channel is lined by sedges and willows and deep pools are formed at meander 
bends with willow roots providing undercut streambank habitat. Substrate size begins to decrease 
within Reach 7 as a result of the lower channel slope and greater sinuosity, which provides for spawning 
sized gravels to deposit in pool tail-outs  (Figure 3-11, Figure 3-16 and Attachment D). 
 
Restoration alternatives for Reach 7 include no-action, willow plantings and the placement of sedge 
mats, and channel realignment and floodplain reconnection (Table 3-1). Under the no-action alternative, 
the channel would likely retain its current condition due to channel confinement. Since this reach was 
identified as the potential natural channel condition, performing channel realignment and floodplain 
reconnection is not necessary. However, additional willow planting along the channel and on the 
floodplain would further improve riparian function and provide additional improvements to fish habitat 
by increasing overhead vegetative cover and enhancing streambank stability. The placement of sedge 
mats along the channel margin in would also enhance fish habitat by reducing channel width-to-depth 
ratios.  
 
The preferred alternative for Reach 7 involves willow plantings and the placement of sedge mats, which 
will improve the riparian buffer, maintain the existing high quality pool habitat, and meet the project 
goal of improved stream and riparian function at a relatively low implementation cost. 
 

   
Figure 3-11. Meandering Channel and Deep Pool Habitat in Reach 7 
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Reach 8 
Reach 8 is located along the lowermost portion of the placer tails on river left and ends where the 
stream is intercepted by a stream ford that is also used as a cattle crossing (Figure 3-12). As with Reach 
7, the floodplain on river right is more closely connected with the stream channel, while the placer tails 
on river left are also at an elevation closer to a natural floodplain. However, unlike Reach 7, Reach 8 has 
extensive fine sediment deposits and an over-widened channel due to blown out beaver dams and the 
cattle crossing (Figure 3-13). At the lower end of Reach 8, a stream ford used as a cattle crossing directs 
a significant portion of the streamflow toward the west side of the valley, where it then enters the large 
wetland complex that makes up Reach 9.  
 
Restoration alternatives for Reach 8 include no-action, willow plantings and the placement of sedge 
mats, channel realignment and floodplain reconnection, and wetland creation (Table 3-1). Under the no-
action alternative, the channel will likely retain its current over-widened condition with excess sediment 
deposits. Willow planting and the placement of sedge mats along the channel will improve riparian 
function, but may not address the excess sediment deposits. The relatively low floodplain in Reach 8 
provides an opportunity for moving the channel away from the placer tails and the creation an entirely 
new floodplain with an enhanced riparian buffer and wetland features (Figure 3-14). In addition, 
wetland creation within Reach 8 will increase the natural storage capacity of the floodplain, which will 
help support late season flows. Channel realignment, floodplain reconnection and wetland creation 
would improve both stream and riparian function and is the preferred alternative since it meets the 
project goal and provides substantially greater natural resource benefits. 
 
The preferred alternative for restoring stream and riparian function in Reach 8 includes channel 
realignment and floodplain reconnection, along with wetland creation and the development of a 
sustainable cattle crossing point (Figure 3-16 and Attachment C Sheet 4). Channel realignment will 
include increased channel length, which will allow for greater channel sinuosity, the development of 
high quality pools, and the deposition of spawning gravels in pool tail-outs. The realigned channel would 
be created to the west of the existing channel and the existing channel would be converted to a series of 
wetlands. In addition, a small secondary channel will be developed that will connect into the west side 
of the floodplain in Reach 9. Additional wetland creation will also occur along the west side of the valley 
bottom through the enhancement of existing floodplain swales. Restoration activities in Reach 8 will 
result in greater channel sinuosity, increased pool frequency and quality, increased wetland habitat, 
improved riparian buffer conditions, and improved livestock management. Over time, restoration 
activities in Reach 8 will allow the channel and floodplain to evolve in concert with beaver dam 
construction and evolution, leading to multiple smaller channels across a broad riparian area as 
observed in Reach 9. 
 

 
Figure 3-12. Stream Ford and Cattle Crossing between Reach 8 and Reach 9 
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Figure 3-13. Over-widened Channel Conditions in Reach 8 
 

 
Figure 3-14. Opportunities for Wetland Creation and Floodplain Expansion in Reach 8 
 
Reach 9 
Reach 9 is comprised of a large wetland complex that is fed by the main Oregon Creek channel on the 
east side of the valley and a secondary channel on the west side of the valley, which flows across the 
stream ford and cattle crossing (Figure 3-15). The primary restoration action for Reach 9 involves 
addressing the historic stream ford and cattle crossing at the upstream end of the reach and tying in the 
channel realignment through Reach 8 into the large wetland complex.  
 

   
Figure 3-15. Wetland Complex in Reach 9 
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Figure 3-16. Reaches 8 and 9 Restoration Activities 
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Table 3-1. Proposed Restoration Activities for Oregon Creek by Reach 

 

Preferred Alternative Other Alternatives

Reach 1 329 41-49 entrenched channel conditions, steep riffles, 
streambank erosion, cattle crossing, moderate willow 
density along channel margin

channel realignment, floodplain 
reconnection, improved cattle 
crossing

no action, log "step" structures large boulders, grazing access 
gate, perched culverts upstream 

Reach 2 407 33-40 over-widened channel, low banks, good willows, narrow 
valley, placer tails along river left

willow plantings, sedge mats, log 
"step" structures

no action narrow valley, placer tails, large 
boulders, beetle killed pines

Reach 3 153 30-32 headcutting, good willows, narrow valley, placer tails 
along river left

channel realignment, wetland 
creation

no action, log "step" structures, 
beaver mimicry

narrow valley, placer tails, large 
boulders

Reach 4 500 17-29 large placer tails along river left, streambank erosion on 
river right where channel comes out of forested, 
moderate willow density

streambank bioengineering, log 
"step" structures, willow 
plantings, sedge mats

no action, tailings removeal along 
pool 25 and pool 18

extensive placer tails on river left

Reach 5 116 14-16 straight and entrenched channel with elevated 
floodplain on river right and, nearly continuous riffle 
with low quality pools

floodplain reconnection along 
river right

no action, log "step" structures elevated floodplain on river right, 
extensive placer tails on river left

Reach 6 187 10-13 straight and entrenched channel with elevated 
floodplain on river right and, nearly continuous riffle 
with low quality pools, good willows and expanded 
floodplain at downstream end

floodplain reconnection along 
river right

no action, log "step" structures, 
willow plantings, sedge mats

elevated floodplain on river right, 
extensive placer tails on river 
left, historic wooden mining 
structure

Reach 7 167 5-9 expanded floodplain access on river right, meandering 
channel, low banks with sedges, high quality pools with 
gravel in tail-outs, identified as an internal "reference" 
condition

willow plantings, sedge mats no action, channel re-alignment placer tails on river left

Reach 8 271 1-4 expanded floodplain access on river right, low banks 
with sedges, placer tails dissipating, over-wide channel 
with fine sediment accumulations, channel splits at 
cattle crossing/stream ford, blown out beaver dams

channel realignment, reclaim 
stream ford, improved cattle 
crossing, wetland creation 

no action, willow plantings, sedge 
mats

placer tails on river left, split 
flow, cattle access/stream ford

Reach 9 617 n/a beaver ponds, multiple channels, willows and sedges channel re-alignment and 
wetland creation extending down 
from Reach 8

no action split flow, no definable main 
channel

ConstraintsReach Length 
(Feet)

Pools Description Restoration Treatments



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment C 
 

Field Survey Topographic Data and Conceptual Designs 



 

  



 

  



 

 
 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment D 
 

Field Survey Photos by Reach, October 2015 
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