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Attachment A 
PRE-PROPOSAL FORM  
Lewis River Aquatic Fund 
 
1. Applicant organization.   
Cowlitz Indian Tribe – Natural Resource Department 
 
2. Organization purpose 
Mission Statement: To protect, conserve, restore and promote culturally relevant species 
and landscapes integral to the unique identity of the Cowlitz People. To further educate 
the community and inspire future leaders and participants in this vision. 
 
3. Project manager (name, address, telephone, email, fax) 
Peter Barber, 7700 NE 26th Ave, Vancouver WA 98665, pbarber@cowlitz.org 
 
4. Project Title   
Colvin Dam Removal Preliminary Design 
 
5. Summary of Project proposal   
Project Goal 
The goal of the project is to restore natural sediment transport processes and fish passage 
to benefit salmonid populations in Colvin Creek and the downstream reaches of lower 
North Fork Lewis River.  

 
Background 
The lower North Fork Lewis River was permanently disconnected from its headwater 
source of sediment after the completion of Merwin Dam in 1932.  The impacts from the 
construction of Merwin dam have reduced the magnitude of peak flood events, blocked 
the supply of large woody debris, created a less active channel and cut off the access by 
migrating salmonid adults to a minimum of 96 miles of upstream spawning/rearing 
habitat. (Final Technical Reports WTS 3ii, FERC Project. 2004)  During the construction 
of Merwin Dam, a downstream tributary named Colvin Creek was also dammed to create 
a series of adult holding ponds to provide a water source to the North Fork Lewis River 
Fish Hatchery. (Pacific Fisherman, 1930) The Washington Department of Fisheries 
utilized Colvin dam until 1962, when a clogged road culvert (across Hwy 503) failed and 
caused a massive debris flow which filled the entire Colvin reservoir with sediment, over-
topped Colvin dam and destroyed the Lewis River Road crossing just downstream.  
(Washington Department of Fisheries, 72nd Annual Report 1962) The Lewis River 
Hatchery water intake and pump station in Colvin Creek was also completely destroyed.  
Since 1962, Colvin dam infrastructure was effectively mothballed and ignored, even 
though it continues to restrict sediment transport to the main stem North Fork Lewis 
River and continues to restrict fish passage to a minimum of 0.5 miles of fish habitat. 
 
The current sediment load downstream of Merwin Dam is limited to inputs by small 
tributaries and erosion/landslides from the valley walls.  The total estimated transport of 
sediment in the Lower North Fork Lewis River since the construction of Merwin Dam is 
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equal to 35,000-60,000 tons and nearly half of that total amount (est. 33,000 tons) was 
transferred during the 1933 flood of record. (Final Technical Reports WTS 3ii, FERC 
Project. 2004)  Compared to sediment rich watersheds such as the Grays River, which 
annually transports an estimated 230,000 tons of sediment. (May et al., 2007) The lower 
North Fork Lewis River below Merwin dam has only limited inputs of sediment via bank 
erosion and tributary sources, and over time, interruption of sediment transport from the 
dam is expected to create a gravel supply‐limited condition, especially in the canyon 
reaches downstream of the dam. (Final Technical Reports WTS 3ii, FERC Project. 2004)  
 
The proposed Colvin Dam Removal Design project focuses upon restoration of natural 
processes to enhance physical, biological and chemical processes and the connective 
linkages that were lost due to dam construction. The underlying approach is based on 
restoring natural riverine hydrologic and biologic processes.  The preliminary design will 
lead to the ultimate removal of the Colvin Creek dam and restore fish access to 0.5 miles 
of stream but also supply 120,000-200,000 cubic yards of native alluvium sediment to a 
minimum of 10 miles of high priority Tier 1 reaches and the top 5 ACC priority reaches 
of the lower North Fork Lewis River. This project also addresses Aquatic Fund priorities 
#1 & #3: Priority 1: Benefit fish recovery throughout the North Fork Lewis River, with 
priority to Federal ESA-listed species; and Priority 3: Enhance fish habitat in the Lewis 
River Basin-, with priority given to the North Fork Lewis River.  The removal of this relic 
dam will provide spawning substrate to benefit all fish species inhabiting the North Fork 
Lewis River, including Chinook, Coho, Chum salmon and winter Steelhead. 
 
6. Project location (including River/Stream and Lat/Long coordinates if available). 
The project site is located at Colvin Creek Dam, approximately 633 feet upstream from 
the Colvin Creek confluence with the North Fork Lewis River (RM 16.2), Cowlitz 
County, Washington.  
Physical address: 4923 Old Lewis River Rd, Woodland, Cowlitz County, WA 98674 
Lat 45°56'23.45"N   Long 122°36'33.55"W 
 
7. Expected products and results (Please attach any drawings). 
The proposed Colvin Dam Removal preliminary design project will utilize the recently 
completed (Interfluve) conceptual design report and known existing conditions to 
examine the project site in much greater detail. We plan to hire a local contractor to drive 
probes through cross-section of sediment deposited upstream of Colvin Dam. Sediment 
probes will identify depth of refusal and assist in defining underlying features, such as 
bedrock or boulder formations.  Probing the coarse sediments will also increase the 
accuracy of total impounded sediment.  The contractor will also excavate narrow test pits 
in the deposited substrate upstream of Colvin Dam, to determine the type, size class, 
quantity and quality of deposited sediment.   
 
Hydrology – Hydrologic analyses will include developing flow trends for the North Fork 
Lewis River, Colvin Creek, and Cedar Creek.  The USGS Gage # 14220500 on the Lewis 
River at Ariel, Washington provides 92 years of peak flow data.  Recurrence interval 
flows for the North Fork Lewis River will be developed from post dam gage data by 
fitting annual peak discharges to a Log Pearson Type 3 distribution. Recurrence interval 
flows will be developed for Colvin Creek and Cedar Creek using USGS regression 
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equations from the USGE Stream-Stats website. The recurrence interval flows will be 

input into the hydraulic model for the project.  
 
Hydraulic modeling – HEC-RAS 5.0 is proposed for the hydraulic model for this project.  
HEC-RAS 5.0 provides the opportunity to combine 1-dimensional (1-D) and 2-
demensional (2-D) modeling into one project.  For this project, it is anticipated that a 2-D 
area will be placed in the model on the North Fork Lewis River between Colvin Creek 
and Cedar Creek.  The rest of the model domain will be 1-D.  The 2-D area will allow for 
more refined sediment transport calculations near the sensitive Lewis River Hatchery 
surface water intake and fish ladder.    
 
Sediment Transport – The sediment transport analysis will evaluate the potential of 
evacuated sediments depositing in the vicinity of the Lewis River Hatchery intake and 
fish ladder. The thalweg of the North Fork Lewis River is located at the hatchery intake 
and a depositional bar is located on the opposite side of the river.  A hydraulic model run 
will be developed that includes a portion of the sediment impounded behind Colvin 
Creek Dam deposited at the confluence of Colvin Creek and North Fork Lewis River. 
Sediment transport potential will be calculated from hydraulic model output using 
sediment transport equations. Based on sediment size and 2-D model output, sediment 
transport potential will be calculated within the 2-D model domain to identify locations 
where sediment is anticipated to erode and deposit.  
 
Permitting - Cultural/Historical Preservation Assessment 
The Colvin Creek Dam has been inventoried and is located on the Historic Registry for 
the WA Department of Archeological Historic Preservation (DHAP).  Interfluve and 
project staff will meet with DAHP to discuss the eligibility of dam removal and whether 
or not some type of mitigation is warranted.  Permitting staff will also begin 
communications with WA Department of Ecology, USACE, and WDFW in regards 
future to permitting requirements as the design for dam removal is being developed.    
 
Preliminary Design Submittal - A preliminary design report will be prepared to document 
design approach and justification as related to salmon recovery and critical life stages 
supported by the design. The preliminary design report will include summary of 
geomorphology, subsurface investigation, hydrology, hydraulics, sediment transport and 
opinion of probable cost.  Preliminary design drawings will be prepared for permit 
applications including: access, staging, erosion control, woody debris configurations, 
estimate of materials quantities, and anticipated Colvin Creek channel geometry 
following dam removal. 
 
 

Colvin Dam is on the Historic Registry located on the WA Department of Archeological 
Historic Preservation WIZAARD website and downloaded the Historic Property 
Inventory Form #12831.  The Colvin Dam project site was also discussed with Russell 
Holter from Department of Archeological Historic Preservation who concluded in an 
email communication Sept 1, 2015 “Through consultation with WDFW, RCO, and 
perhaps DNR, we will discuss the eligibility of the structure and whether or not some 
type of mitigation is warranted.”     
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8. Benefits of proposed Project  
Completion of this preliminary design project is next step to follow the critical path 
towards the removal of Colvin Dam. This project will create designs to allow fish 
passage to 0.5 miles of Colvin Creek and address 0, 1 age juvenile rearing, migration, 
flood refuge and fry colonization benefitting winter Steelhead and Coho populations 
inhabiting the North Fork Lewis river. During 2002, WDFW staff noted in the Fish 
Passage ID#91A0004 form an estimated 2,035 square meters (21,904 sq. ft.) of rearing 
habitat and 1,795 square meter (19,321 sq. ft.) of spawning habitat available in Colvin 
Creek if fish passage was allowed.  Upon dam removal, the existing bed will likely head 
cut and travel upstream approximately 0.3 miles.  We assume the underlying substrates 
are similar to the relatively clean gravels we see on the surrounding floodplain surface of 
Colvin Creek – see photos in the Colvin Dam History document and the Colvin Dam 
Conceptual Design Report.  The largest and highest priority of Colvin Dam removal, is 
the new source of coarse sediment equal to a minimum of 120,000 cubic yards of gravel 
and cobble.  This new source of alluvium to benefit all spawning salmonids stocks 
returning to the North Fork Lewis River.     
 
9. Project partners and roles. 
During 2016, the Cowlitz Tribe has leveraged $5,000 of their own funding with $25,000 
of funding support by WA Department of Natural Resources (WADNR) to create a 
technical memorandum on existing conditions, conceptual alternatives, and complete a 
final alternative analysis report (see attached) to remove Colvin Dam.  WADNR is 
excited about this project and the future benefits (post dam removal) to State Owned 
Aquatic Lands (SOAL) located just downstream in the Lower North Fork Lewis River. 
 
As the landowner, the Washington Department of Fish & Wildlife is also intrigued at the 
idea of removing this relic piece of hatchery infrastructure.  The Cowlitz Tribe has been 
in coordination with WDFW since 2015.  Cowlitz staff have initiated the WDFW Right 
of Entry/Pathways process and identified concerns in regards to proximity to the North 
Fork Lewis Hatchery in-take, located 400 feet downstream of the Colvin Creek 
confluence.  These concerns will be identified and addressed within the preliminary 
design report. 
 
10. Attach signed landowner(s) acknowledgment form(s), if applicable (Attachment C).  
See attached. 
 
11. Community involvement (to date and planned). 
Cowlitz Tribe received Letters of Support from Clark-Skamania Flyfishers, and the 
Gifford-Pinchot Task Force. We expect to additional letters of support from CCA, First 
First, SW WA Anglers, and Northwest Steelheaders.  If funding is provided, we plan to 
host a large outreach event with WDFW staff, Cowlitz County Community Planning & 
Development, WA Department of Natural Resources – Aquatic Lands, adjacent private 
landowners and members from the surrounding community to discuss the site conditions 
and benefits of Colvin Dam removal.   
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12. Procedure for monitoring and reporting on results. 
Monitoring procedures will be developed collaboratively with DNR, WDFW & 
PacifiCorp during the design phase of the project. Reporting of results will be done using 
ACC protocols (if existing), or standard SRFB protocols which include a preliminary 
design report, design drawings, summary of geomorphology, subsurface investigation, 
hydrology, hydraulics, sediment transport and opinion of probable cost.  Preliminary 
design drawings will be prepared for permit applications including: access, staging, 
erosion control, woody debris configurations, estimate of materials quantities, and 
anticipated Colvin Creek channel geometry following dam removal. 
 
13. Project schedule (anticipated start date, major milestones, completion date). 

June 2017 Topographic survey, North Fork Lewis River cross-sections, including 
hatchery intake pipe. 

September 2017. Obtain the necessary permits to access the site with an excavator, probe 
sediment and examine substrate in numerous bulk samples.  

October 2017. Modeling: hydraulic and sediment transport analysis.  

January 2018. Review of draft preliminary design with workgroup members. 

April 2018 Preliminary design report, design drawings, and engineer estimate. 
 
May 2018. Project closeout. Final reporting. 
 
 
14. Funding requested. 
$62,500 PacifiCorp ACC Funds  
(contingent upon securing) 
$62,500 Salmon Recovery Funding Board during 2017 
 
15. Type and source of other contributions (Identify cash (C) and/or in-kind (IK), and 
status, pending (P) or confirmed (Co)). 
$62,500 (C & P) 2017 Salmon Recovery Funding Board 
 
16. If you have technical assistance needs for this project, please briefly describe such 
needs. 
All technical assistance will be provided by Interfluve Inc.  The Interfluve principal 
engineer is Bill Norris (PE). Bill has an extensive historic of removing (8) dams in the 
United States. 
 
17. If any boating hazards/public safety are an issue please note if any signage 
requirements.   N/A 
 



History of Colvin Creek Dam, Tributary to the North Fork Lewis River (RM 16.2) 
Location: Approximately 8 miles east of Woodland, 4 miles downstream of Merwin Dam. 

Timeline: 

1930-32. Construction of Colvin Dam which fed 
water into the Lewis River Hatchery being built 
at the same time.   

October 12th, 1962. Columbus Day Storm 
resulted in numerous downed trees/debris from 
+90mph winds.* 

November 19th & 20th, 1962. Record heavy rain 
fall in SW Washington, 7-9 inches in 36 hours.* 
*Reference: Washington Department of Fisheries, 72nd Annual 
Report 1962. 
 
Colvin Creek Dam – Approx height: 35 feet,  Length: 110 feet, sediment near the crest of the dam, 100% barrier.  
Steelhead and Coho observed spawning at the base of the dam.  If removed, fish access to 0.5 miles of new habitat.  
WDFW Fish Passage Division Passage Index Score: 15.75 

Site History: 

The combined impacts of hydropower, hatchery operations, and disconnection of natural sediment transport 
processes have severely impacted the entire North Fork Lewis River watershed.  The operation of the three 
hydropower dams on the North Fork Lewis River have undoubtedly impacted the lower reaches by decreasing 
sediment supply, reducing peak flows, resulting in more channel stability, vegetated bars, reduced large woody 
debris inputs and created a less active channel due to a decreased supply of bedload.  The North Fork Lewis 
River was permanently disconnected from is natural sediment transport processes after the completion of 
Merwin Dam in 1932 and cut off the access by migrating salmonid adults to a minimum of 53.3 miles of 
spawning/rearing habitat.  Prior to the construction of Merwin Dam, Washington State Division of Fisheries and 
the Inland Power Company (subsidiary of the Northwestern Electric Co.) agreed upon a compensation plan to 
mitigate the loss of natural propagation.  One component of the plan required the construction of a dam in 
nearby tributary called Colvin Creek.   

During 1930-31, the canyon of Colvin Creek was dammed to create a series of adult holding ponds in addition 
to providing a water source to the newly constructed Lewis River Fish Hatchery.  During the construction of 
Merwin dam, a fish wheel was installed at the base of the outlet to collect upstream migrating adults. Collected 
steelhead, coho, fall and spring chinook were trucked downstream 3.5 miles to three holding ponds in the newly 



formed Colvin Creek reservoir.  When the salmonid adults’ matured, ripe fish were collected in an artificial 
spawning channel located near the upstream end of the Colvin pond.  Hatchery staff spawned the adults and 
transported the fertilized eggs to the Lewis River Fish Hatchery facility which had the capacity to rear 30 
million fry.  At the completion of Merwin Dam, a fishway was constructed near the base of the dam and staff 
continued to collect adults and place them in the Colvin adult holding pond to support the hatchery 
supplementation program.  

The operation of the three adult holding ponds upstream of Colvin dam continued until the arrival of two fall 
storms during 1962.  The first event occurred on October 12th and was forever known as the Columbus Day 
storm.  The extreme weather produced winds exceeding 100 miles per hour and knocked out power all over the 
region.  During November 19th-20th another large storm passed over SW Washington and 7-9 inches of 
precipitation was recorded in a 36 hour period.  The downed tree limbs and leaves likely clogged the 
(undersized) Highway 503 Colvin Creek culvert located just a half mile upstream of Colvin Dam.  The blocked 
culvert eventually washed out the entire highway 503 road prism over Colvin Creek and the resulting debris 
flow filled the entire reservoir, over-topped Colvin dam and knocked out the Lewis River Road crossing just 
downstream.  The Lewis River Hatchery water intake and pump station in Colvin Creek was completely 
destroyed.  The Lewis River Fish Hatchery was out of business for 1-2 years until a new surface water intake 
was built in the North Fork Lewis River.  Since 1962, Colvin dam infrastructure has been effectively 
mothballed and ignored, even though it continues to restrict sediment and remains a fish passage barrier. 

 

 

 

 

 

 

 

 

 

 

 

Historic Reference/Documentation: 

United States of America, Department of the Interior – Summary of Floods, 1962 
FLOODS OF NOVEMBER 19-25 IN SOUTHWESTERN WASH7NOTON By J. H. BARTELLS Two major 
storms crossed southwestern Washington during the period November 19-25. The first storm, on November 19-
21, dropped 4 to 8 inches of precipitation over much of the flood area. The freezing level rose to about 10,000 
feet, and runoff from melting snow and the heavy precipitation caused streams to rise rapidly and caused 
flooding in many of the lower valleys. The second storm, on November 24-25, dropped 3 to 7 inches of 
precipitation on the already saturated ground and produced flood discharges that were nearly as high; in at least 
one area, the discharges were higher than those of November 19-20. Web link: 
http://pubs.usgs.gov/wsp/1820/report.pdf 
 
 

http://pubs.usgs.gov/wsp/1820/report.pdf


 
 
From The Daily Chronicle – Centralia, December 6th, 1962  
 “Bridges Damaged KELSO - The State Highway Department was concerned with repairing washouts on the Lewis River, 
clearing snow at Spirit Lake and clarifying a call for bids on a new frontage road between the Longview Wye and the 
Kelso Interchange. Stearns Eason, district highway engineer, said today that the rain damaged Lewis River Highway will 
be repaired under the extension of the contract of the Fiorito Bros., who are constructing the Woodland Interchange. The 
most serious damage was done at Colvin Creek near the fish hatchery some seven miles east of the Pacific Highway Nov 
27 when about 20,000 cubic yards of road grade were washed down the canyon. Eason said the damage was caused by a 
plugged culvert which caused the creek waters to back up. “  
Web link: http://www.newspapers.com/newspage/25398013/ 
 

 

Reference: Washington Department of Fisheries, 72nd Annual Report 1962. 
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Pg. 76 Annual Report 1963. 

 

 

 

 

 

 

Reference: Washington Department of Fisheries, 72nd Annual Report 1962 

 

 

 

 

http://www.newspapers.com/newspage/25398013/


 

Page 85 – Note spelling error- Calvin Creek instead of Colvin Creek  
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Reference: Washington Department of Fisheries, 72nd Annual Report 1962. Page 85. 
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8/2015 These juveniles are from a private landowner who operates a remote site incubator (RSI) upstream of 
the Hwy 503 crossing.  Each winter, he receives 5,000 eyed coho eggs from the North Fork Lewis Fish Hatchery.   
If Colvin dam was removed, Colvin Creek could be immediately populated by a natural origin strain of spawning 
NF Lewis Coho salmon.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abundant spawning gravels in the trapped sediment behind Colvin Dam.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









 
 
 
 
 
 

 
 
 

 
Main: 4506 SE Belmont Street, Suite 230A, Portland, OR 97215 • 2700 E Evergreen Boulevard, Vancouver, WA 98661 

(503) 222-0055 • www.gptaskforce.org 
 

 
Mr. Peter Barber 
Restoration Ecologist 
Cowlitz Indian Tribe 
7700 26th Ave. 
Vancouver WA 98665 
 
June 1, 2016 
 
Mr. Barber, 
 
The Gifford Pinchot Task Force supports the efforts of the Cowlitz Tribe to remove the Colvin 
Dam on Colvin Creek near its confluence with the North Fork Lewis River. These efforts would 
support our joint goals to protect and sustain wild populations of salmonids in Washington’s 
South Cascades. 
 
As we understand, the structure has been idle for decades and has trapped gravel and sediment 
that would otherwise enhance the spawning habitat on the Lewis River. Removing the dam 
would open up a half mile of spawning habitat on Colvin Creek above the dam and release 
spawning gravel into the lower 15 miles of the Lewis River before its confluence with the 
Columbia. The improved habitat would benefit all fish species in the North Fork, including 
Chinook, Coho, Chum salmon and Steelhead.  
 
We support the Tribe’s proposal to the Washington State Salmon Recovery Funding Board to 
create a preliminary plan for removing the structure.    
 
Sincerely, 
 

 
Matt Little 
Executive Director 
 



  

 

 

 

 
Mr. Peter Barber 
Restoration Ecologist 
Cowlitz Indian Tribe 
7700 26th Ave. 
Vancouver WA 98665 
 
June 17, 2016 
 
Dear Mr. Barber: 
 
I am writing today in support of the efforts of the Cowlitz Tribe to remove the Colvin 
Dam on Colvin Creek near its confluence with the North Fork Lewis River. Removal of 
the Colvin Dam and the accompanying restoration of the stream channel will provide 
access to more than a half mile of spawning habitat for Chinook, Coho, and Chum 
salmon, as well as Steelhead, and support a collaborative effort to protect and sustain 
wild populations of salmonids in Washington’s South Cascades.  
 
Colvin Creek is a relatively small, forested watershed whose headwaters are largely 
protected public lands. The dam, itself, is one of several pieces of defunct infrastructure 
that now clutter this small stream. Preliminary studies indicate that removal of the dam 
and abandoned box culverts upstream will provide spawning and refuge habitat for 
salmonids and restore riverine processes, including establishing a more natural sediment 
transport regime that will provide spawning gravel to the lower 15 miles of the Lewis 
River. 
 
American Rivers supports the Tribe’s proposal to the Washington State Salmon Recovery 
Funding Board. We hope Washington will also choose to support this restoration effort.  
 
Sincerely, 

 
 
Serena S. McClain 
American Rivers 



      
 
 
 
 
 
Mr. Peter Barber 
Restoration Ecologist 
Cowlitz Indian Tribe 
7700 26th Ave. 
Vancouver WA 98665 
 
Mr. Barber 
 
Clark-Skamania Flyfishers is in full support of efforts by the Cowlitz Tribe to remove the 
Colvin Dam on Colvin Creek near its confluence with the North Fork Lewis River. The 
80-year-old structure has been idle for decades and has trapped significant amounts of 
sediments that would otherwise replenish the spawning habitat on the Lewis River. 
Removing the dam would open up a half mile of spawning habitat in Colvin Creek and 
release spawning gravel into the lower 15 miles of the Lewis River before its confluence 
with the Columbia. The improved habitat would benefit all fish species in the North Fork, 
including Chinook, Coho, Chum salmon and Steelhead.  
 
CSF supports the Tribe’s proposal to the Washington State Salmon Recovery Funding 
Board to create a preliminary plan for removing the structure.    
 
Regards 
Steve Jones 
President 

 
 
 
 
 
 
 
 
 

CLARK-SKAMANIA FLYFISHERS 
PO BOX 644 
VANCOUVER, WASHINGTON 98664 
WWW.CLARK-SKAMANIA-FLYFISHERS.ORG 
________________________________________________________________________ 
                                                                  SAVE A NATURAL RESOURCE – RELEASE ALL WILD FISH 
 

MEMBER CLUB OF THE INTERNATIONAL FEDERATION OF FLY FISHERS 

http://www.clark-skamania-flyfishers.org/
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1. Introduction 
Colvin Creek is a small tributary to the North Fork Lewis River (NFLR) near Woodland, WA. A long 
history of human modifications to the lower portion of Colvin Creek has resulted in the exclusion of 
anadromous salmonids to the Creek for over 70 years (Pacific Fisherman, 1930). Acting as a barrier 
to both fish passage and sediment transport to the NFLR, the concrete dam is no longer in use.  

1.1 PROJECT BACKGROUND & SITE HISTORY 

The Colvin Creek dam was originally built to provide a holding pond and water source for the 
Lewis River Fish Hatchery in the early 1930s, in order to mitigate the effects on salmon runs of the 
newly-constructed Merwin Dam, near Ariel, WA (Pacific Fisherman, 1930). The Merwin Dam 
blocked as much as 174 miles of potential anadromous fish habitat in the upper Lewis River 
(PacifiCorp, 2005) and cut off sediment supply to the lower Lewis River. 
 
The concern for anadromous salmonid populations during the construction of Merwin Dam was 
considered one of the “most notable program[s] of fish-protective works ever undertaken…” (Pacific 
Fisherman, 1930). During construction, these attempts to preserve salmon runs included the use of a 
diversion pipe and fish wheel, that scooped upstream salmon migrants (attempting to return to their 
natal streams for spawning) and placed them into one of two holding tanks. Once the tanks were at 
capacity, they were loaded onto a truck that took them 3.5 miles down the road to Colvin Creek, 
which had been impounded by a 33-foot-high concrete dam (Colvin Dam) to create a large holding 
pond. Considered to be technologically innovative at the time, there were artificial spawning beds 
developed upstream of the reservoir mimicking characteristics of ideal spawning habitats; gravel 
substrates were underlain with perforated pipes providing clean flowing water. As fish became 
ready to spawn, they migrated upstream in Colvin Creek where they were artificially spawned and 
the fertilized eggs were harvested and transferred to the Lewis River Fish Hatchery down the road 
for rearing (See Figure 1 for a schematic from 1930). This process continued after the construction of 
Merwin Dam, where fish were moved to the Colvin Creek holding pond and their eggs were reared 
in the hatchery. Hatchery fingerlings were released into tributaries below Merwin Dam on the lower 
Lewis River, such as Cedar Creek (across the Lewis River from Colvin Creek). As it was dammed 
up, fingerlings were not released into Colvin Creek.  
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Figure 1. Schematic from Pacific Fisherman (1930) article “Can Lewis River Salmon be Saved?” in which the construction of 
Merwin Dam, the Lewis River Fish Hatchery, and the Colvin Creek holding ponds were discussed. 
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The Old Lewis River Road formerly crossed Colvin Creek Channel approximately 200 feet upstream 
of the confluence with the NFLR. Built between 1909 and 1919, a portion of the Colvin Creek channel 
was filled in and a culvert placed under the road fill. This likely blocked anadromous fish passage 
prior to Colvin Dam construction.  
 
The holding ponds on Colvin Creek were used and maintained by WDFW / Department of Fisheries 
until a large flood in November 1962 washed out the Highway 503, upstream of Colvin Dam. 
Debris, including road fill filled the Colvin Creek reservoir, rendering it unusable (as it has remained 
since). The flood also broke the Lewis River Hatchery’s water supply pipeline, washed out Old 
Lewis River Road, downstream of Colvin Dam, and deposited a delta at the mouth of Colvin Creek 
that blocked (or limited) water pumping into the Lewis River Hatchery. Subsequently, the water 
pump station on the Lewis River was moved to be outside of the potential effects from mud 
deposited at the delta, and Highway 503 was rebuilt (Department of Fisheries Annual Report 1962). 
Today, concrete rubble and debris persists in the channel of Colvin Creek from the 1962 flood.  

1.2 WATERSHED DESCRIPTION 

From its headwaters at 2100 feet above sea level, Colvin Creek extends approximately 3.5 river miles 
downstream to its confluence with the Lewis River (at approximately NFLR, RM 16.2). The forested 
watershed is relatively small, at approximately 1.75 square miles, with ownership of the upper 
watershed is comprised primarily of public lands (WA DNR). Private ownership along the river 
occurs in the lower watershed (surrounding Highway 503) while the most downstream portion of 
the river channel is on land owned by WDFW. 
 
Similar to the Lewis River, which originates high in the Cascades on the slopes of Mt. Adams and 
Mt. St. Helens, Colvin Creek is a snow-dominated system. High flows occur as a result of winter 
rains, rain-on-snow events, and spring/summer snowmelt, with base flows typically occurring in the 
late summer and early fall.  
 
Flows in the Lewis River are regulated by the Lewis River hydro-system, which consists of 3 dams 
on the mainstem Lewis River. Though not directly affecting downstream water movement in Colvin 
Creek, which flows into the Lewis River below the most downstream dam, the three dams and their 
respective reservoirs are: Swift Dam #1 (RM 47.9), Yale Dam (RM 34.2), and Merwin Dam (RM 19.5). 
Merwin Dam acts as a complete barrier to all anadromous fish passage, blocking up to 80% of the 
historically available habitat (LCFRB 2010). Below Merwin Dam, the lower North Fork flows 
through a deep canyon, within which Colvin Creek is located, until it opens to a broad alluvial 
valley at RM 12. Tidal influence within the Lewis River extends up to RM 11.  
 
Anthropogenic effects to the Colvin Creek watershed include the Colvin Dam, Highway 503 and the 
Old Lewis River Road running adjacent to Colvin Creek, agricultural and timber activities in the 
upper watershed, and the siting of residential buildings and uses within close proximity to the 
Creek. In addition, stand replacing fires, which burned large portions of the Lewis River basin in the 
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early 20th century, including parts of the Colvin Creek watershed, have also likely had lasting 
effects on basin hydrology, sediment transport, soil conditions, and riparian function.  

1.3 ECOLOGICAL AND BIOLOGICAL CONSIDERATIONS 

The effects of dams on the ecology and morphology of rivers are well documented (Baxter 1977, 
Ward and Stanford 1979, 1987; Armitage 1984; Petts 1984). Dams can cause dramatic changes in the 
riverine environment, not only in the impoundment area, but also in the river channel above and 
below the impoundment (Ward and Stanford 1983, Ligon et al. 1995).  The most pronounced 
changes occur within the impoundment and downstream where regimes, natural transport of 
sediments and nutrients, flow and temperatures are altered. In general, habitat within the 
impoundment shifts from a free-flowing stream, which favors lotic plants and animals, to a lake for 
which those species are not adapted. Rivers function as a continuum in which the riverine and 
surrounding riparian communities exchange water, nutrients, sediment and food (Vannote 1980). 
The complex physical, chemical and biological relationships along a river system are disrupted or 
severed by dams.   
 
Overall reduction in habitat diversity within the impoundment results in the loss of species diversity 
and a greater abundance of those organisms tolerant of altered conditions (Allen 1995).  Stream 
invertebrates and fishes are replaced by more tolerant or adaptable species typically associated with 
reservoir or lake environments (Cole 1983, Li et al., 1987, Ross 1991, Kanehl et al., 1997). 

 Fish Use 

Current fish use of Colvin Creek has been significantly reduced as a result of Colvin Dam limiting 
passage upstream of RM 0.1. Habitat evaluations of the Creek by WDFW personnel for fish passage 
evaluations determined that good quality trout habitat existed downstream of the dam (1997) while 
habitat upstream of the dam provided excellent anadromous fish habitat, though it was inaccessible 
due to Colvin Dam.  
 
Salmonid fishes in the lower Lewis River, which will likely provide the stocks to repopulate Colvin 
Creek once passage is possible, include Chinook, Coho, and Chum salmon and Steelhead, and Sea-
run Cutthroat. All species but Cutthroat Trout are listed as Threatened or Endangered on the 
Endangered Species List. As there is presently limited salmonid use of Colvin Creek, the ESA-listed 
fish populations discussed below will refer to stocks present in the Lewis River.   

LOWER COLUMBIA RIVER CHINOOK SALMON 

Three populations of Chinook salmon within the Lower Columbia River Ecologically Significant 
Unit (ESU) are present in the Lewis River subbasin. Fall runs consist of both Fall Chinook (tule) and 
late-Fall Chinook (brights). Both Fall-run populations are primarily naturally-produced, and are 
considered to be at significant risk of extinction (LCFRB 2010). As such, they are both designated as 
a Primary (high priority) population for population recovery efforts. The spring Chinook run in the 
Lewis River is included within the Lower Columbia River ESU - though the population includes 
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both artificially propagated hatchery-reared stock and wild-type spawners.  However, hatchery 
impacts may still include detrimental genetic effects of interbreeding of wild salmon with hatchery 
produced fish as well as contributing to the potentially adverse ecological interactions between 
hatchery and wild fish, through predation and/or competition (LCFRB 2010). 
 
Apart from the relatively large and highly viable fall-run population in the Lewis River, 
production in the ESU appears to be predominantly hatchery-driven with few identifiable 
native, naturally reproducing populations (LCFRB 2010). Remaining natural production areas 
for spring Chinook in Washington are very limited and hatchery-origin fish typically comprise 
a large fraction of the spawners in natural production areas. 
 
Adults enter the lower Columbia River from March through June, well in advance of spawning 
in August and September. Spring Chinook are “stream type” salmon that generally rear as 
juveniles in the river for a full year after hatching. Thus, most juveniles emigrate from 
freshwater as yearlings, typically in the spring of their second year. Most Chinook salmon 
remain at sea from 1 to 5 years (more commonly 2 to 4 years) and return to spawn at 3 to 6 years 
of age (LCFRB 2010). 

LOWER COLUMBIA RIVER COHO SALMON 

Two runs of Lower Columbia River ESU Coho Salmon are present within the Lewis River. Lower 
Columbia River coho are typically categorized into early and late returning stocks. Early-
returning (Type S) coho enter the Columbia River in mid-August and begin entering tributaries 
in early September, with peak spawning from mid-October to early November. Late-returning 
(Type N) coho pass through the lower Columbia from late September through December and 
enter tributaries from October through January. Most spawning occurs from November to 
January, but some spawning ranges to February and as late as March. Eggs incubate over late 
fall and winter and juveniles typically rear in freshwater for more than a year. Most juvenile 
coho migrate seaward as smolts in April – June, typically during their second year. Coho 
salmon typically spend 18 months in the ocean before returning to fresh water at age 3 (LCFRB 
2010). 
 
Both Type-S and Type-N stocks include wild and artificially-propagated hatchery returns as a result 
of the Lewis River Coho Programs, and both stocks are included within the Lower Columbia River 
Coho ESU. Coho historically spawned in all accessible lower Columbia River tributaries, 
including large, productive runs of early and late Coho on the Lewis River, but the run now 
consists of very few wild fish. In fact, it is possible that some native coho populations are now 
extinct, but that this loss is masked by the presence of naturally spawning hatchery fish. The 
impacts of the hatcheries may include detrimental genetic effects of interbreeding of wild salmon 
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with hatchery produced fish as well as contributing to the potentially adverse ecological interactions 
between hatchery and wild fish, through predation and/or competition (LCFRB 2010). 

LOWER COLUMBIA RIVER STEELHEAD TROUT 

Lower Columbia River Distinct Population Segments (DPS) of steelhead trout populations in the 
Lewis River consist of both summer and winter populations, which include both wild and 
hatchery/artificially propagated fish. The abundance and productivity of naturally-spawning 
summer and winter steelhead are very low for both North Fork and East Fork Lewis 
populations. Diversity of many summer and winter steelhead populations in the Lower 
Columbia River DPS has been reduced by historical hatchery effects, although not to the degree 
as has been seen in Chinook and Coho salmon. 
 
Summer steelhead enter fresh water from May to October, enter freshwater in a sexually immature 
condition, and require several months in fresh water to reach sexual maturity and spawn. Winter 
steelhead enter fresh water from November to April as sexually mature individuals that spawn 
shortly thereafter. Other than freshwater entry and migration timing, both races have similar life 
histories. All steelhead are late winter or spring spawners. Steelhead typically spend 1-3 years 
in freshwater before migrating to the ocean for the first time. In the lower Columbia River, 
emigration of steelhead smolts generally occurs from March to June, with peak migration 
usually in April or May (LCFRB 2010). 

LOWER COLUMBIA RIVER CHUM SALMON 

Lower Columbia River ESU Chum salmon are present in the lower Lewis River and the EF 
Lewis River. Adult chum salmon primarily return to the Columbia River in late fall from mid-
October through November and spawn from early November to late December. Chum fry 
emigrate downstream soon after emergence which typically occurs from March through May. 
Chum salmon do not typically have substantial freshwater rearing time. Juveniles use the 
Columbia River estuary to feed from February through June before beginning long-distance 
oceanic migrations. Adults typically return from the ocean to spawn at 3 to 5 years of age.  
 
Though the Columbia River historically produced large numbers of chum salmon, current 
extinction risks are estimated to be very high in nine of eleven Washington populations of chum 
salmon (LCFRB 2010). Diversity has been substantially reduced by the loss of many populations 
and by genetic bottlenecks due to low abundance within the remaining populations. However, 
hatchery production of chum salmon has been limited and effects on diversity are thought to 
have been relatively small. 

 Sediment Transport 

Dams reduce flow velocities and the mechanical ability of water to transport nutrients and products 
of erosion. Both fine organic and inorganic suspended sediment and larger bed load are deposited in 
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the impoundment behind the dam instead of transporting downstream as part of the normal 
geomorphic process. Algae, aquatic plants, insects and fish depend on gravel, cobble and boulder 
substrates for attachment sites, hiding places and stable nest material. Fine sediment deposition 
upstream of dams changes streambed substrate particle size and composition, covers gravel and 
cobbles, and fills interstitial spaces between substrate particles (Waters 1995).  The covering of the 
stream bottom by a thick layer of sediment reduces habitat diversity or heterogeneity and represents 
a loss of functional living space for benthic, or bottom-dwelling organisms. 
 
Dams accumulate large amounts of fine sediment upstream of the structure, filling in habitats and 
simplifying channel cross-section (Ligon et al 1995). Because benthic macroinvertebrate abundance is 
correlated with substrate complexity and populations are more abundant in gravel and cobble 
matrices, deposition of fine sediment can be detrimental to invertebrates (Minshall 1984, Waters 
1995).  
 
Dams also affect sediment composition downstream of dams. With sediment deposited upstream of 
a dam, river flows become sediment-starved (Kondolf, 1997). As such, the energy that normally 
carries sediment downstream in an undammed river becomes available to move sediment after the 
water flows over the dam. This increase in available energy results in a coarsening of sediments 
downstream of dams. 
 

2. Existing Conditions 
A site map is provided in Figure 2.  The site has been broken down into four reaches.  Reach 1 is 
located downstream of Colvin Dam and extends to the confluence with the NFLR. Reach 2 is located 
within the hydraulic influence of the dam and extends upstream of the dam to the lower pond 
abutments referenced in Figure 2. Reach 3 is upstream of the lower pond abutments and 
downstream of Highway 503. Reach 4 is upstream of Highway 503. 

2.1 SEDIMENT CHARACTERIZATION 

Field sampling of existing streambed substrates included pebble counts of surficial substrate at 6 
locations to provide an initial characterization of sediment for conceptual design. A more in-depth 
characterization will be conducted in subsequent design phases. The locations of the samples are 
shown in Appendix A. 
 
Pebble counts measure the number of particles from the stream bed surface – or armor layer – which 
are within various size classes. A region of the streambed is identified in the field from which 100 
particles are randomly, yet systematically, selected by hand and measured. Data are recorded as 
number of particles passing pre-defined size ranges. The result is a gradation of the surficial material 
as percent smaller – versus number of particles within the size classes.  
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Figure 2. Site Map 



COLVIN DAM REMOVAL  

 9 JUNE 2016 

The pebble count data are summarized in Appendix A. Pebble counts in Colvin Creek display the 
sediment size trends associated dammed stream reaches documented by Kondolf (1997) where 
coarsening of sediments occur downstream of dams.  This concept has broader implications for the 
NF Lewis River where dams have cut off the sediment supply to the lower NFLR.   Colvin Creek is 
the first tributary of significant size located downstream of the NFLR dams. As such, dam removal 
on Colvin Creek will provide an important sediment source to benefit ecology of the NFLR. 

2.2 CONFLUENCE  

The photograph in Figure 3 shows the NFLR looking downstream at the confluence with Colvin 
Creek.  The Colvin Creek confluence is on the right in the photo, downstream of the fallen fir tree.  
The Lewis River Hatchery intake and pump house (white structures) can be seen further 
downstream on the right bank above the fallen fir tree. Wolman pebble counts on the bar in bottom 
right hand portion of Figure 3 indicate an average size class in the gravel range. Pebble count data is 
summarized in Appendix A. 
 

 

Figure 3. Confluence of NFLR and Colvin Creek 

The photograph in Figure 4  shows the confluence location and riprap that is located on the right 
bank.  This location corresponds to the pumping station location identified on the schematic of 
Lewis River Works associated with Merwin Dam construction (Figure 1). It is suspected that the 
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riprap is a remnant of the old pumping station.  The 1962 Washington Department of Fisheries 
annual report states: 

The same flood and weather caused a washout of a state highway fill above the Lewis River Hatchery 
water supply reservoir on Colvin Creek.  The earth from a large state highway fill moved down into, 
and completely filled the Colvin Creek reservoir and broke the main hatchery water supply line.  The 
county road below the Colvin Creek Dam was also washed out, and a large delta of mud and debris 
was deposited in the Lewis River near the main pumping station. This situation has put the Lewis 
River station out of business as a hatchery and rearing unit, for at least the better part of a year. Plans 
are underway to move the pumping station downstream, away from the muddying influence of 
Colvin Creek. 

The Old Lewis River Road concrete box culverts are still located between the Colvin Creek Dam and 
the confluence with the NFLR.   The photograph in Figure 5 displays overlying soil and upland 
vegetation that has subsequently established over the abandoned box culvert.  Figure 6 shows two 
additional abandoned concrete box culverts that are partially buried downstream of the culvert 
shown in Figure 5.  The volume of steel reinforced concrete associated with these abandoned 
culverts is estimated to be 200 cubic yards.  Upstream of the backwater influence of NFLR, Reach 1 is 
defined by relatively coarse substrate size that is typical of stream reaches located downstream of 
dams that may be characterized as sediment starved. Wolman pebble counts indicate an average 

Figure 4.  Confluence and Existing Riprap 
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grain size in the cobble size range in Reach 1 of Colvin Creek.  Wolman pebble count data is 
summarized in Appendix A.  

 

Figure 5. Abandoned Box Culvert, Downstream of Colvin Dam 

 

Figure 6. Additional Abandoned Box Culverts 

Figure 6 photo point 

Outlet of culvert shown in Figure 5 

Additional culverts 
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2.3 COLVIN DAM AND ITS IMPOUNDMENT  

Figure 7 displays the downstream face of Colvin Dam and bedrock drops located downstream of the 
dam.  The square hole in the face of the dam near the bottom extends approximately 28 feet in the 
upstream direction.  It is likely that the square channel was used as outlet works to periodically 
drain the reservoir when this dam functioned as a water supply reservoir.  The square channel 
provides an estimate of the length (parallel to stream flow) of the dam at its base. This length 
dimension (parallel to stream flow) tapers up to approximately 6 inches at the dam crest, with a 3-
foot wide walk way along the crest. 

 

Figure 7, Colvin Dam 

The existing dam has piped outlet that discharges approximately 10 feet below the existing 
impoundment surface. The piped outlet penetrates the dam and appears to be connected to a boxed 
screen (Figure 8) at the upstream face of the dam.  This was likely the supply line when the dam 
functioned as a water supply reservoir.  The existing dam is a gravity structure that relies on its 
mass to resist sliding and overturning.  The width of the dam (perpendicular to stream flow) at its 
crest is approximately 110 feet, and the width at the base is approximately 12 feet.  The Colvin Dam 
volume of steel reinforced concrete is approximately 930 cubic yards.  
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Reach 2 is located within the Colvin Dam impoundment. Valley slopes within the impoundment are 
vegetated with second-growth, mixed conifer and hardwood stands. The valley bottom is 
dominated by forbs and shrubs.  A significant number of downed trees are apparent within the 
impoundment. 

 

Figure 8. Dam Crest and Box Screen  

Based on observed sediment size classes and surveyed slope of the channel, the hydraulic 
(backwater) influence of the dam extends approximately 900 feet upstream.  An unimproved access 
road extends from Old Lewis River Road down to the upper end of the impoundment where the 
floodplain is partially filled with an earthen berm and abandoned concrete dam abutments are 
located (Figure 10).  The abandoned dam abutments appear to have impounded the holding ponds 
referenced in Figure 1. Based on sediment size observations, historical information and 
corresponding field observations, we are fairly confident that Colvin Dam’s impounded sediment 
volume ends at the earthen berm and lower abandoned concrete dam abutments, as shown in Figure 
2. 
 
The Colvin Dam impoundment is completely filled with sediment as can be observed from the 
photographs in Figure 8 and Figure 9. Probing rods were pushed through the impounded sediment 
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until firm substrate ('refusal') was found beneath. The top of the refusal layer was surveyed to allow 
for estimation of the depth and volume of upper-strata sediment. The upper-strata sediment 
accounts for the fine fraction of sediment estimated within the impoundment. Due to the upstream  

 

Figure 9. Colvin Dam Impoundment, looking upstream. 

road fill failure in the 1960’s,the refusal depths likely indicate the top of the debris flow 
accumulation that resulted from that event. Based on refusal depths and the site survey, the upper-. 
strata, fine grained sediment volume is estimated to be 6,600 cubic yards. Pebble counts were not 
performed in the Colvin Dam impoundment.  
 
The site survey was used to estimate impounded sediment volumes. A straight line profile was 
projected from the bedrock downstream of the dam to the existing channel grade between the Lower 
Pond Impoundment Abutments. The projected profile is shown on the drawings provided on Sheet 
1 in Appendix B.  Surveyed cross section locations are shown on the Sheet 1 plan view in Appendix 
B.  An anticipated grade was developed for each surveyed cross section based on the projected 
profile, valley side slopes, and a typical stream section as shown on Sheets 2 through 5 of Appendix 
B.  Using the average end-area method to calculate the total impounded volume results in 
approximately 122,000 cubic yards of impounded sediment.   Subtracting out the upper-strata, fine 
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Figure 10. Surface Elevations and Depth of Refusal
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grained sediment of 6,600 cubic yards, results in approximately 115,000 cubic yards of sediment that 
is assumed to be mostly within the gravel-cobble size range. 
 

 

Figure 11. Earthen Berm and Abandoned Concrete Dam 
Abutment. 

2.4 HOLDING POND 
IMPOUNDMENTS 

Two pairs of abandoned concrete abutments 
have been identified at the locations shown on Figure 2. Keyways located within these abutments 
suggest supports spanned the channel and planks were placed on the supports to form a dam.  
These abutments appear to be the dams that formed the holding ponds identified in Figure 1. The 
holding pond abutments are located in Reach 3, which is located upstream of the Colvin Dam 
impoundment and downstream of Highway 503.  
 
Reach 3 is a meanders within the confines of Colvin Creeks valley walls.  Valley slopes are forested 
with second-growth, mixed conifer and hardwood stands. Valley bottom vegetation is primarily 
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mixed hardwood stands with a native shrub and forb understory. Several pieces of large wood were 
observed in the channel within Reach 3.  Substrate in Reach 3 falls within gravel and cobble size 
classifications, with sand interspersed.  Wolman pebble count data is summarized in Appendix A. 
 

 

Figure 12. Highway 503 Road Fill and Culvert Outlet 

Reach 3 extends up the Highway 503 road fill and culvert. The Highway 503 road fill is purported to 
be Lewis River cobble and surface observations appear to verify the cobble fill material.  The 
Highway 503 culvert has a perched outlet and minimal flow depth which creates a low flow barrier 
to fish passage. The culvert is also very steep and appears to be a velocity barrier at higher flows.  
There are also several corrugated metal pipes (CMP) that are intended to convey surface drainage 
around the road fill.  Figure 12 shows one such drainage pipe.  None of the CMP surface drainage 
pipes appear to be conveying flow, and several headcuts were observed within the road fill. It is 
likely that the CMP was originally installed to reduce moisture content in the road fill to improve 
stability.   
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Figure 13. Highway 503 Culvert Outlet and Failed Surface Drainage Pipes 

2.5 UPSTREAM OF HWY 503  

Reach 4 extends approximately 300 feet upstream of the Highway 503 culvert inlet. Figure 13 
provides a photograph of the H-pile trash rack that is located approximately 20 feet upstream of the 
culvert inlet. The trash rack is an important element to avoid plugging of the culvert inlet and  
excessive headwater elevations upstream of the road fill. With the road fill likely being constructed 
from rounded, porous material, excessive headwater could lead to piping losses in the road fill and 
road fill failure as occurred in the November 1962 flood. Vegetative conditions in Reach 4 are poor. 
Most of the ground surface is covered in Himalayan blackberry with some alder and big leaf maple 
overstory located near the upstream extents of the reach.  Substrate in Reach 4 falls in the gravel size 
class. Detailed Wolman pebble count data is provided in Appendix A. 
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Figure 14. H-Pile Trash Rack Located Upstream of HWY 503 Culvert Inlet 

3. Project Goals and Objectives 
This project considers the removal of Colvin Creek Dam to restore fish passage. Project goals and 
objectives are provided to guide the design process and will be used to help establish design criteria 
that can be used to measure project success.  Project goals and objectives are listed as follows: 

• Restore geomorphic process to Colvin Creek and improve sediment supply to the NF Lewis 
River. 

• Avoid adverse impacts to Lewis River Hatchery intake and fish ladder. 
• Stabilize Colvin Creek profile, remove relic infrastructure, retain and sort gravel through 

large wood placements. 
• Provide fish passage to the extent practicable.  

 

4. Conceptual Alternatives 
Conceptual alternatives have been developed based on project goals and objectives.  The alternatives 
are made up of project elements that are included with dam removal, two project elements that are 
additive options, and a no action alternative. Conceptual alternatives are evaluated on how well 
they meet project goals and objectives.  
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4.1 COLVIN DAM REMOVAL 

The Colvin Dam removal includes two additional project elements that are considered essential.  
The two additional project elements that are included with the alternative are removal of the 
abandoned concrete box culverts and placement of large wood in the Colvin Creek stream channel 
from the confluence with the NFLR to the Highway 503 culvert outlet.    

 Passive Verse Active Sediment Removal 

The Colvin Dam watershed land use is comprised of forest land, agriculture and rural residential. 
There is no existing or historical industrial development in the watershed. As such, it is highly 
unlikely that impounded sediments are contaminated. Dam removals with uncontaminated 
sediments are typically good candidates for passive sediment transport where the impoundment is 
removed and sediments are released through natural sediment transport processes of the stream.  It 
is assumed that passive removal is preferred since release of Colvin Dam sediments can help 
compensate for sediment trapped by main stem dams on the NFLR.  
 
Active sediment removal where sediments are loaded into trucks, hauled and disposed at another 
location is not considered a viable alternative for this dam removal.  Active sediment removal is not 
a viable alternative since the sediment release to the lower NFLR will provide a long-term  
ecological benefit. Furthermore, active removal would likely be cost prohibitive. Active removal of 
the 120,000 cubic yards of sediment impounded by Colvin Dam could easily cost over one million 
dollars and the benefit of sediment release to the lower NFLR would be lost.  

 Dam Removal Description 

Colvin Dam removal would include dewatering impounded sediments to the extent practicable to 
allow for dam removal without water and sediment flowing into dam demolition operations.  
A surface water diversion would reduce turbidity delivered to the NFLR during construction and 
allow for efficient construction operations. A  conveyance pipe is recommended to keep the diverted 
water  outside construction operations within the narrow Colvin Creek canyon.  The conveyance 
pipe would tend to act as a siphon, but the siphon would be susceptible to breaking and loosing 
conveyance.  As such, a pumped diversion operated with float switches would provide a reliable 
surface water  diversion method for construction. An electric pump is preferred, that is powered by 
a temporary electric service or a diesel generator if the temporary electric service is not available.   
 
Colvin Dam removal would be accessed using the same road that was likely used to build the dam. 
An existing road grade descends down the easterly valley slope from the Old Lewis River Road to 
the Lower Pond Abutments (Figure 2). The Colvin Dam would be accessed from the Lower Pond 
Abutments through the dam impoundment. The next step following access to the Lower Pond 
Abutments would be to install a diversion pipe and excavate a sump near the Lower Pond 
Abutments to collect surface water for a pumped diversion. With surface water diverted, the former 
water delivery pipe, 10 feet below the dam crest, could be cleared to reduce the water table by 
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approximately 10 feet at the upstream face of the dam.  Settling basins installed in the dewatered 
channel, downstream of the abandoned culverts, would reduce turbidity of flows that infiltrate 
downstream of the surface water diversion.  Dam demolition would begin after the surface water 
diversion and settling basins are installed. 
 
Dam demolition is anticipated to be performed with an excavator equipped with a hydraulic 
hammer.  The dam demolition would be performed from the upstream face of the dam for safety 
purposes to avoid falling concrete rubble.  It is anticipated that sediment would be excavated to 
access the dam for demolition purposes and side cast upstream in the impoundment as demolition 
operations proceed. Side cast material will need to be pushed upstream in the impoundment to 
make room of more side cast material as demolition operations and access road progressively 
descend to the base of the dam. Dam Removal concept drawing is provided in Appendix C. 

DAM REMOVAL ANTICIPATED BENEFITS 

• Colvin Dam removal will restore geomorphic process to Colvin Creek and improve 
sediment supply to the NFLR. 

• Removes relic infrastructure. 
• Restores fish passage to lower Colvin Creek. 

DAM REMOVAL FEASIBILITY CONCERNS 

• Sedimentation at the Lewis River Hatchery intake and fish ladder could affect hatchery 
operations. Potential for sedimentation at the hatchery intake and fish ladder will be 
addressed as part of the preliminary design. 

• Dam removal could result in channel downcutting upstream of the impoundment. Colvin 
Creek large wood placements are proposed with this alternative, to address concerns for the 
stability of Highway 503 road fill and improve habitat conditions.  

 Removal of Abandoned Concrete Culverts Description 

The abandoned concrete box culverts located downstream of Colvin Dam are a relic of Old Lewis 
River Road that was washed out in the November 1962 flood.  These abandoned culverts are located 
where Colvin Creek transitions from a confined canyon to the backwater influence of the NFLR. 
These culverts artificially narrow the channel and will interfere with channel morphology following 
dam removal. The abandoned culverts may also impede fish passage following dam removal. As 
such, they are recommended to be part of the dam removal design.   
 
The abandoned culverts can be accesses following dam demolition by using dam demolition debris 
material for access down the channel.  The dam’s demolished concrete material will form a debris 
pile in the channel downstream of the dam and can easily be leveled and used to access the 
abandoned culverts. The  demolished concrete would be removed from the channel from the 
downstream extent of culvert demolition and trucked back up the channel to the access used for 
dam demolition. 
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CULVERT REMOVAL ANTICIPATED BENEFITS 

• Culvert removal will help restore geomorphic process to Colvin Creek. 
• Removes relic infrastructure. 
• Removes a potential fish passage impediment downstream of Colvin Dam. 

CULVERT REMOVAL FEASIBILITY CONCERNS 

• Soil and vegetation currently being supported by abandoned culverts will require removal 
prior to culvert demolition. 

 Colvin Creek Large Wood Placements Description 

Colvin Creek large wood placements will serve to sort sediment, provide habitat, and stabilize grade 
in Reach 3, upstream of the dam impoundment. Stabilizing grade in Reach 3 is an essential project 
element to reduce the potential for channel downcutting that could affect the Highway 503 culvert 
and road fill following dam removal. Large wood placements in Reach 3 will improve habitat 
conditions and help retain upstream sediment as downstream reaches are in the process of 
transporting sediments currently impounded by Colvin Dam. Reach 3 large wood placements 
would be implemented during dam removal construction.  
 
Wood placements in Reach 2, the impoundment reach, may or may not be necessary, depending on 
how much wood is trapped within the impoundment and how the former channel is exhumed 
following dam removal.  The impoundment may be occupied by an abundance of large wood that 
was washed in during the 1962 flood when the Highway 503 road fill failed. It is assumed that if 
new wood placements are not necessary, exhumed wood will still need to rearranged one or more 
years following dam removal, depending on how quickly impounded sediments are transported out 
of the reach. 
 
Reach 1 of Colvin Creek is currently bedrock and large cobble. Large wood placed in this reach will 
help to retain smaller grained sediment sizes after impounded sediments have transported through 
this reach to provide long-term habitat benefits.  Large wood in Reach 1 will help maintain grade 
above the bedrock contacts currently observed downstream of the dam.  Wood placements in Reach 
1 would be implemented as the abandoned concrete box culverts are demolished and removed. 

COLVIN CREEK LARGE WOOD ANTICIPATED BENEFITS 

• Large wood placements will sort sediment and help restore geomorphic process to Colvin 
Creek. 

• Large wood placements will help stabilize Colvin Creek profile as well as improve habitat 
conditions. 

COLVIN CREEK LARGE WOOD FEASIBILITY CONCERNS 
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• Large wood placements in the Colvin Dam impoundment will require a multi-year 
construction approach since impounded sediment will not be evacuated in the same 
construction season as dam removal. 

4.2 ADDITIVE OPTIONS 

There are two options that could be added to the Dam Removal Alternative. These options include 
log jams placed on the NFLR and retrofitting the Highway 503 culvert to improve fish passage. Both 
these options require more information to determine if they should be considered viable options. 

 North Fork Lewis River Log Jams Description 

Log jams located on the NFLR will help sort sediment and influence sediment transport to help 
avoid sedimentation at the Lewis River Hatchery Intake.  The log jams would be located to 
effectively narrow the NFLR at its confluence with Colvin Creek and at the Lewis River Hatchery 
intake.  Figure 14 displays three log jams shown as brown squares with a 40 feet by 40 feet footprint.  
The log jam height would correspond with the water surface elevation of a flood event estimated to 
represent NFLR dominant discharge. The NFLR log jams’ effectiveness in influencing    
 

 

Figure 15. NFLR Log Jams, Source: Google Earth 



COLVIN DAM REMOVAL  

 24 JUNE 2016 

sediment transport will be evaluated at preliminary design.  It is assumed that log jams located on 
the NFLR left bank bar would be accessed from Etna Road.    

NFLR LOG JAMS ANTICIPATED BENEFITS 

• Log jams will sort sediment, they should improve sediment transport at key locations in the 
NFLR, and improve habitat conditions. 

NFLR LOG JAMS FEASIBILITY CONCERNS 

• The NFLR log jams require hydraulic modeling and sediment transport analysis of the Lewis 
River. These are items that will be included in the preliminary design. 

 Highway 503 Culvert Retrofit for Fish Passage 

The Highway 503 culvert is 305 feet long with a slope of 3.5%. It is an elliptical multiplate corrugated 
metal pipe with a height of 7.5 feet and a width of 6.0 feet.  The culvert outlet is perched 
approximately 8 inches. It has a 0% passability rating as recorded in the Washington Department of 
Fish and Wildlife (WDFW) Fish Passage and Diversion Screening Inventory Database.  A series of 
H-pile (Figure 13) form a trash rack approximately 20 feet upstream of the culvert inlet.  
 
The trash rack is also a barrier to fish passage if not maintained, but it is critical to the stability of the 
Highway 503 road crossing. The road fill appears to be river cobble, which is rounded and porous. If 
the culvert inlet plugged with debris, water would begin to rise on the upstream side of the road fill, 
and increase subsurface flow through the road fill.  The road fill could fail as a result. 
 
Retrofitting the existing Highway 503 culvert would involve backwatering the outlet and adding 
baffles or weirs to modify depths and velocities to meet fish passage criteria. Adding baffles would 
decrease culvert capacity and increases in headwater elevation at flood flows are a likely result. 
Reductions in culvert flow capacity would depend on the height and spacing of baffles. Higher 
baffles and reduced spacing would tend to reduce capacity. The existing culvert is relatively steep. 
At 3.5% slope, baffles would need to be relatively high and spaced fairly close together.  Lang (2008) 
recorded headwater elevation increases of up to 10% in circular culvert laboratory flume 
experiments.   Increases in headwater elevation resulting from culvert retrofit needs to be evaluated 
for its effect on stability of the Highway 503 road fill.  

HIGHWAY 503 CULVERT RETROFIT ANTICIPATED BENEFITS 

• Improve fish passage to 1.3 miles of upper Colvin Creek. 

HIGHWAY 503 CULVERT RETROFIT FEASIBILITY CONCERNS 

• Culvert capacity will be reduced, which may influence the stability of the road fill prism. 
• Maintenance frequency of clearing the trash rack upstream of the inlet would need to be 

increased to maintain fish passage. 
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4.3 NO ACTION ALTERNATIVE 

The no action alternative may be detrimental to recovery of ESA listed fish populations. Colvin 
Creek is the first tributary of significant size located downstream of Merwin Dam and can deliver 
sediment to the lower NFLR, which has had all of its sediment supply cut off from upstream, main 
stem dams. Algae, aquatic plants, insects and fish depend on gravel, and cobble substrates for 
attachment sites, hiding places and stable nest material. Colvin Creek could deliver sediment to 
approximately 16 miles of the lower Lewis River if Colvin Dam were removed. Furthermore,  the 
presence of Colvin Dam as a fish migration barrier has deemed any improvements to fish passage at 
the Highway 503 crossing as unnecessary.  With Colvin Dam removed, fish passage at Highway 503 
will become a higher priority.  With Colvin Dam in place, fish passage at Highway 503 will not be a 
concern.  

NO ACTION ANTICIPATED BENEFITS 

• Low monetary cost. 

NO ACTION FEASIBILITY CONCERNS 

• Feasibility of the no action alternative is not a concern, but there are negative consequences 
as discussed above. 

4.4 OPINION OF ALTERNATIVES COST 
An opinion of probable costs for the Dam Removal alternative and Options A and B is provided in Table 1. No cost 
is assumed for the No Action alternative. 
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Table 1. Opinion of Probable Cost 

4.5 PREFERRED ALTERNATIVE 

Colvin Dam removal is the preferred alternative since it provides the most habitat gain.  This 
alternative not only restores fish passage it also restores geomorphic function to lower Colvin Creek. 
The dam removal alternative provides sediment to the NFLR downstream of dams that have cut off 
sediment supply.  
  
Further analyses are required to address the applicability of NFLR log jams and Highway 503 fish 
passage. The preliminary design will include hydrologic analyses, hydraulic modeling and sediment 
transport analyses to evaluate the affect NFLR log jams have on sediment released from Colvin 
Dam.  A geotechnical consultation will be required to consider if the potential for increased 
headwater elevation at the Highway 503 culvert has the potential to destabilize the cobble road fill. 
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