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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Scope concern, Other


Topics Comments


Review Status - Initial


    


Need more information on the long term sustainability of treatments used to overcome 
the passage barrier at the bedrock sill. The sponsor proposes to notch the bedrock and 
then use anchored LWD in a roughened channel to overcome the slope. However, given 
the nature of the floodplain surrounding the spring fed creek, there will be very little 
future supply of wood to naturally maintain LWD in the area.


Review Panel Comments - Initial


    Questions (response required)


The goal of the project is to provide perennial access to Yeon Springs. Is it expected that 
fish will use it year round or during specific times of the year?


Reply: Fish use is expected to occur year-round if fish passage is available. The 
highest fish use is expected to occur in the summer when local and out-of-basin 
salmonid juveniles are seeking thermal refuge from the sub-lethal/lethal surface 
water temperatures of the Columbia River.


What are the sources of spawning sized gravel that can replenish spawning material in 
the restored area? 


Reply: There is little to no gravels within Yeon Springs. The natural transport of 
sediment from the headwaters of Yeon springs is interrupted by the BNSF railroad. . 
This severely limits the transport of any spawning size material to Yeon Springs. The 
placement of spawning gravel will not be replenished naturally.


Is it expected that there will be spawning habitat in the area where BDAs are being used 
as well as the roughened channel area?


Reply: Spawning gravels will only be placed behind the bedrock sill logs of the 
roughened channel. The BDA installation areas do not have enough gradient and 
flow to support the placement of spawning gravels. 


    Improvements to Make Project Technically Sound (response required)


Please provide a more detailed outline of how the extensive reed canary grass will be 
dealt with at the site. Does this need to be dealt with prior to other improvements to the 
spring channel being implemented?


The scope of work clearly shows the timeline for herbicide and subsequent planting. It is 
a little less clear when the BDA portion of the project is intended to occur. Is this 
happening concurrently with the work on the bedrock sill or at some later stage?
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Reply: The RCG herbicide application will occur in three phases, starting in the 
spring, fall and the spring (then summer construction) of the following year, 
depending upon timing of securing permits. The timing could change to a fall, spring, 
(the summer construction), and fall treatments as well. These treatments will 
effectively treat/kill all foliage as well as the root mass and the new seeds as they 
attempt to sprout the following spring. The three phased herbicide approach is 
expected to reset the riparian community and eliminate the current RCG infestation 
and give a jump start to the native riparian planting installed in the fall after summer 
construction. The instream construction portion of the project will occur in the 
summer time, during low flows. The contractor will concurrently lower the bedrock 
sill and place BDA and complexity wood structures in the Yeon springs channel. 


Please provide more information on the long term sustainability of the treatments used to 
overcome the passage barrier at the bedrock sill. The sponsor proposes to notch the 
bedrock and then use anchored LWD in a roughened channel to overcome the slope. 
However, given the nature of the floodplain surrounding the spring fed creek, there will 
be very little future supply of wood to naturally maintain LWD in the area. Will the project 
require periodic maintenance to provide long-term access?


Reply: The project is not expected to require periodic maintenance to provide long-
term fish access to Yeon Springs. The placed sill logs will remain underwater the 
majority of the time and decay is expected to be minimal. Future sources of LWD 
are limited and expected to be short-lived. This is why we plan on placing large 
amounts of confier logs within the project site. The riparian restoration efforts are 
expected to provide long term sources of LWD, but this won't occur for 50+ years. 


ProjectReviewComments 6/29/2021 10:42:46 AM Page 2 of 5


PROJECT: 21-1107 R,  The Shire - Ecosystem Restoration
Sponsor: Cowlitz Indian Tribe      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments







MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Subsurface connectivity with the river is fast, and extends beyond this site. Are you 
saying this overrides flow contributions from the springs on the property? Can you clarify 
the goals relating to the cold-water plume in the Columbia River? 


Reply: Goal: Restore perennial fish access to wetlands and surrounding cold-water 
spring tributaries to improve the survival and fitness of juvenile migrants headed to 
the ocean. Collectively these actions will expand wetland habitat capacity and 
function for rearing needs of both in-basin and out-of-basin juvenile salmon and 
steelhead. The proposed roughened channel will not effect the creation of an 
attractive cold water plume at the confluence of Yeon Springs with the Columbia 
River. The roughened channel design creates a plume into the Columbia until the 
site is completely backwatered during high flows encountered in the Spring.


Given the system is bedrock dominated, can you talk about how you plan to excavate the 
site and anchor materials? How deep do you plan on excavating the channel? 


Reply: The hired contractor will use a hydraulic jack hammer mounted to an 
excavator to chisel 4-5 feet of bedrock, estimated at 200 cubic yards. Once the 
bedrock has been removed, the contractor will drill 1 1/8th inch holes into the 
bedrock on either side of the placed logs and fill 2/3rds of the hole with epoxy. 
Crews will install a 1-inch threaded rod anchors and secure a section of chain to 
strap the log down to the bedrock. The secured logs will be covered with a layer of 
geo-tech fabric and backfilled with alluvium. 


Where do you plan on acquiring stream bed gravels from? 


Reply: The hired contractor will acquire the stream bed gravels, likely from a local 
source. 


Are there funding sources that could support post-implementation physical habitat and 
fish monitoring of the project? 


Reply: Generally speaking, monitoring funding is not available to most projects. 
Some monitoring will be done on the site as part of the Columbia Estuary 
Ecosystem Restoration Program (CEERP) Action Effectiveness Monitoring (AEMR). 
It is unknown at this time what level of monitoring will be done. The minimum 
amount will be water surface elevations, water temperature, sediment accretion and 
photo points. 
Once the project is fully funded, staff will coordinate with BPA and Fish Biologist 
from USGS to see if this site could be outfitted with a floating PIT tag array, however 
detections might be limited when the site is backwatered during high Columbia River 
spring flows.


Elaborate on the Hamilton Creek reed canary grass remediation work you reference: 
what is the project number, and how have lessons learned from this project informed 
your proposed work?
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Reply: The spawning gravels within Hamilton spring chum channel were covered 
with reed canary grass (RCG). The Lower Columbia Fish Enhancement Group used 
a portion of BPA funds and SRFB monies (Hamilton Creek Restoration Phase II #10
-1025) to replace all of the old chum channel spawning gravels covered with RCG 
and placed stacked logs along the channel toe to minimize inputs of soil erosion into 
the channel. This technique did not transfer over to our RCG approach at the Shire. 
The excavation of RCG within the Category II & III wetland soils of the Shire would 
not be effective since this would also remove the topsoil and also miss some of the 
long RCG roots. The current approach will use herbicide to treat both the RCG on 
the surface as well as the root mass buried deep into the wetland soils. This 
approach has been effectively to treat RCG in the Olympic Peninsula and is 
intended to reset the channel margins to give a jump start to riparian replanting 
efforts.


How long do you expect it will take to make substantial gains in reducing reed canary 
grass on the site, and can you elaborate on the timeline of activities to support reed 
canary grass reductions? 


Reply: The RCG herbicide application will occur in three phases, starting in the 
spring, fall and the spring of the following year. These treatments will effectively 
treat/kill all foliage as well as the root mass and the new seeds as they attempt to 
sprout the following spring. The three phased herbicide approach is expected to 
reset the riparian community and eliminate the current RCG infestation and give a 
jump start to the native riparian planting installed in the fall after summer 
construction.


Have you considered leaving the bedrock sill in place? And, if rock is excavated to create 
step-pool formation with wood sills, what will happen when the large wood deteriorates? 
Could this create a barrier, or the need for long-term maintenance to maintain large 
woody material? Concerned existing stream power won’t support large wood transport to 
the site naturally. 


Reply: The early conceptual design drawings for this site, secured logs to the 
surface of the bedrock, however the un-even undulation of the bedrock and expanse 
of grade log coverage sealed to the bedrock made this approach ineffective. The 
proposed bedrock excavation creates a single thread channel and isolates flow. The 
placed sill logs will be covered with water or underwater the majority of their lifespan 
and preserve the logs to increase their longevity. The 18 inch diameter (or larger) 
conifer sill log will not deteriorate quickly and expected to remain in place for a 
minimum of 20 years and likely much longer. Precision excavation of bedrock to 
form pools was considered, but bedrock can break unexpectedly, which could 
impact fish passage conditions. Since, fish passage is the primary goal of this 
project and remedies for uncontrolled bedrock breakages are limited, over-
excavating bedrock and building the fish passage channel back up was deemed the 
most prudent way to provide fish passage. 
There are limited sources of large wood on this project site, however once food is 
available (i.e., riparian and cover planting) we expect beavers will utilize this location 
and build dams that will function much like a single piece of large wood. These dams 
will raise the water surface level and flood portions of RCG thickets and eliminate 
their presence.


Clarify how you will create spawning habitat based on the proposed design. Concerned 
that low gradient and related stream flow may limit spawning habitat potential. 
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Reply: The Yeon springs outlet channel will have spawning gravels placed at the 
tail-out of each sill log. The inter-gravel flow and warm spring waters in the spring 
will make this an attractive location for all lower Columbia River Gorge salmonid 
species, such as coho, chinook and chum salmon and winter steelhead. The outlet 
channel has 2 percent gradient and plenty of flow to create the necessary conditions 
for spawning salmonids.


    General Comments


Consider reaching out to Columbia Land Trust, Friends of the Gorge Refuge, Clark PUD, 
and LCEP on reed canary grass removal.


Reply: The reed canary grass herbicide treatment approach has been vetted through 
the Columbia Land Trust, Friends of the Gorge, Clark PUD and the 10,000 Years 
Institute. All parties agreed this was the best approach to treat this site with the 
surrounding regulatory constraints and impacts to the Category II & III wetlands 
within the Columbia River Gorge floodplain.


Incorporating beaver recolonization and riparian restoration into the project makes a lot 
of sense given the reed canary grass on site. 


Reply: We agree as well. This site will always be encumbered with RCG and 
transported of RCG seeds after each Columbia River highwater event. This 
approach allows the jumpstart of a new riparian growth to overtake the treated RCG 
population and entice beavers to build dam to flood RCG thickets. 


It is assumed that this project would primarily provide cold water rearing habitat for 
juvenile salmon.


Reply: This site offers excellent rearing habitat not only as a cold water refuge in the 
summer but also for rearing salmonids in the winter time. Yeon Springs was 5-7 
degrees Fahrenheit warmer that the Columbia River and these instream 
temperatures will increase over-winter survival and increase growth rates for rearing 
salmonids.
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Have you considered developing an observer efficiency model to support redd count 
data? This could also support improved abundance estimates. 


Reply: The project team has spent considerable time thinking about redds to fish 
expansion factors. The 1.62 factor used currently is of unknown accuracy in the 
lower Columbia region, and has no measure of precision. It is planned that the tool 
will be built in a way that can facilitate inputting year and population-specific 
estimates of fish per redd where available, to facilitate more unbiased fish/redd 
expansion factors, inclusive of uncertainty. This project will not, itself, develop new 
estimates of redds/fish. Developing such estimates involves very different data types 
and would require additional resources beyond those proposed for funding herein. 


Is the data available to estimate the abundance per brood year for all seventeen 
steelhead populations? This would support not just abundance information but 
productivity assessment, another VSP parameter. 


Reply: Spawning ground surveys are currently completed by WDFW for all winter-
run populations except 1) those above dams where estimates are obtained through 
trap counts, 2) the lower NF Lewis, where PacificCorp implements monitoring, 3) 
Salmon Creek, which is a stabilizing population and WDFW has not had sufficient 
funding to survey, and 4) the White Salmon river, where WDFW has not had funding 
to survey after dam removal (but some surveys are conducted by Yakama Nation 
and volunteers). Age composition data are collected in a few ways for Lower 
Columbia steelhead: fish ladder traps, weirs, seining (summer steelhead only), and 
spawning ground carcass recovery. These data are entered into agency-wide 
databases annually and are available for productivity analyses like those described. 
Together, abundance estimates and age composition could enable estimation of 
productivity. However, this proposal does not include funding for such an analysis. 
WDFW intends instead to accomplish estimation of productivity via Integrated 
Population Model (IPM) development for Lower Columbia steelhead (Scheuerell et 
al. 2020). This would be a separate project that would use escapement estimates 
generated from this proposal in conjunction with the described age data. This future 
IPM project is not yet funded and could potentially be the source of a future proposal 
to this forum as suggested by Tracy Hillman during our oral presentation.
Scheuerell et al. 2020 link:
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2664.13789


Could this project inform monitoring programs elsewhere in the state? 
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Reply: The statistical tool being developed to generate robust spawner estimates 
from redd counts is designed for use throughout western Washington. While the 
focus of this proposal is on improving Lower Columbia estimates, project proponents 
have already contacted WDFW staff, co-managers, and other collaborators 
throughout the state with the intent of soliciting their input in an advisory capacity to 
ensure that the product produced is usable elsewhere.
Additionally, the tool being developed will produce natural origin spawner 
abundance estimates that will be directly used by the hatchery reporting tool (Project 
20-1165). The project team is in communication with the project team for 20-1165


Can you provide an example of what types of data collection changes could potentially 
result from this project? 


Reply: Developing a flexible and robust way to analyze spawning ground survey 
data collected with a diverse variety of spatial study designs (i.e., opportunistic 
survey reaches, design-based survey reaches) and temporal study designs (i.e., 
weekly, every-other-week, peak-of-season only) will allow for generation of unbiased 
redd expansions regardless of the study design implemented. This is a key 
requirement for project success so that it won’t just improve future estimates, but 
also enable us to bias-correct past estimates and estimate uncertainty associated 
with them. Moving forward, the model can be used to evaluate the benefits/costs of 
alternative temporal and spatial designs for future spawning ground survey data 
collection, although our proposal does not include explicit funding for such an 
exercise at this time.


Why is a new model necessary for steelhead, versus reusing models built for other 
species? 


Reply: Abundance estimation for species in the lower Columbia either doesn’t 
involve redd expansion (e.g., many Chinook, Chum, and some coho estimates 
based on mark-recapture), or, the redd survey study designs are more consistent 
and robust (e.g., many coho surveys with GRTS designs) and therefore don’t require 
as sophisticated methods to develop unbiased estimates. Due to the diverse 
historical spatial and temporal designs used for steelhead, new methods are 
required relative to those in use for other species in order to develop unbiased redd 
expansions for steelhead. Estimates for other species that use redds, while currently 
believed to be unbiased, may still benefit from the new model developed herein for 
steelhead.


    General Comments


There’s been a need for this work for a long time. 


Reply: We agree and we appreciate the support.
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MEETING: Initial Review
Shared: 6/7/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


As we understand it, during spawning-ground surveys, investigators counted redds within 
non-random index areas bimonthly from February through June. Redd counts were then 
extrapolated to un-surveyed areas and the total number of redds was multiplied by a 
fish/redd ratio of 1.62 to estimate escapement. 


Has there been or will there be any thought to evaluating the accuracy of the fish/redd 
ratio, the redd/female ratio, and correcting for observer bias during redd counts?


Reply: Yes, we have devoted considerable thought to approaches to estimating the 
fish/redd ratios. The fish/redd ratios required for unbiased abundance estimation 
actually represent a combination of variables: 1) the observer efficiency (is the ratio 
of redds counted to actual redds available to be counted), 2) the sex ratio (only 
females construct redds), and 3) the actual average number of redds constructed by 
each female. In practice it may be difficult to disentangle these variables, and 
varying environmental conditions during surveys, variable habitat, and variable sex 
ratios among populations may lead to variability in space and time. In our 
experience the best way to estimate this parameter is by using paired methods 
(coupled redd-expansions with census weirs, or mark-recapture). The census/mark 
recapture methods directly estimate abundance which can then be divided by the 
redd expansion to estimate fish/redd. 
We have made considerable progress to develop new estimates of fish/redd in 
Lower Cowlitz tributaries, and other locations, however, more of this work is needed 
in the future to build a model that can reasonably predict redds/fish in unmonitored 
years/locations, since conducting mark-recapture or census methods is not practical 
in all years/locations. 
These types of studies are quite expensive and are beyond the scope of this project. 
Instead, we have chosen a stepwise approach to improving the rigor of steelhead 
escapement estimates: 1) improve and standardize the expansion of redd counts, 2) 
in separate projects develop improved estimates of fish/redd that will be combined 
with improved redd expansions to yield improved escapement estimates.
At this time, we already have several years of improved redds/fish estimates that we 
plan to use in conjunction with redd expansions from this project to improve 
escapement estimates. We also plan to continue studies over time to improve 
redds/fish ratios.


The proposal indicates that there are over two decades of abundance data; however, the 
statistical tool will be used to correct biases in data from at least 2013 to present. Please 
explain why the tool will not be used to correct abundance estimates prior to 2013. 
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Reply: Data collected prior to 2013 are stored in a variety of formats. Data collected 
since 2013 are stored in a single consistent cloud-based PostgreSQL relational 
database. The 2013 through present data are therefore ready for analysis. It is our 
hope and intent that the historical data could be entered into PostgreSQL databases 
to facilitate analysis in the future, but this data/conversion/entry task is beyond our 
current scope and budget.


We appreciate that the statistical tool will be developed in R and the code will be made 
available on GitHub. Will the tool link with the database that is being developed to store 
and calculate hatchery and escapement metrics (Project 20-1165)? Will there be 
coordination between this project and the database development project?


Reply: Our intention is not to directly “link” the outputs of this project with Project 20-
1165 currently. Instead, this project will produce estimates that go into Coordinated 
Assessments, SCORE, and SPI (a newer replacement for SCORE that is under 
development). Project 20-1165 draws it’s data directly from these locations, so in 
one sense, this project would be plugging it’s results directly into the “pipeline” for 
Project 20-1165.
There is coordination between the two projects and some overlap in staffing. The 
aim is to implement the two projects in a coordinated manner, so the results of this 
project are immediately usable by Project 20-1165 and other status assessments 
that depend on adult abundance.


Will there be any effort to connect the results of this analysis to existing spawning habitat 
capacity?


    Improvements to Make Project Technically Sound (response required)


The proposed work should provide unbiased abundance estimates with statistical levels 
of precision. In addition, redd counts provide information on spatial structure. 


If there is data available on the age structure of returning adults that can be used to link 
returning adults to specific brood years, then you use these data to estimate productivity 
(recruits/spawner). This would provide another VSP parameter. 


Reply: We agree that abundance estimates are an important component of 
additional VSP parameters (i.e., productivity). We believe the best available 
methods for generating productivity estimates are via integrated population models 
(e.g., Buhle et al. 2018), which propagate uncertainty much better than traditional 
brood tables. Our longer term plans include broadly developing IPMs for all 
populations and species in the lower Columbia, but that work is outside the scope of 
this current proposal.


Please provide more detail on the budget as it relates to the scope of work and analysis 
tasks. 
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Reply: We’ve had informal conversations with several potential contractors about the 
project, re: interest and availability. We do have a similar situation, hiring a 
contractor for model development, under another funding source. In that instance 
yes, the contract included tasks and deliverables with individual cost estimates, and 
I expect that will also be the case here. 
We anticipate the project will include the following steps similar to other projects 
cited. 
1) Assemble a Technical team (members from WDFW, NOAA, Universities, co-
managers, etc)
2) Technical team selects a contractor
3) Contractor develops model & works with WDFW data and staff
4) Technical team reviews contractors product. Provides feedback to contractor and 
revisions are done if needed.
5) Contractor “finishes” including retrospective analysis, posting to GitHub, and 
publication
However, because the funding hasn’t been secured, we haven’t chosen a specific 
contractor yet so we’re unable to assign cost estimates at this time to each step.


    General Comments (response not required)


The monitoring panel appreciates the fact that the project sponsor is working with 
researchers in other regions in developing statistical tools to improve abundance 
estimates. 


The monitoring panel believes that accurate and precise data are needed to make 
management decisions, address recovery goals, and support restoration efforts. 
Knowing the limitations of existing data and developing statistical tools that hopefully 
correct those limitations is important and supported by the monitoring panel. That said, 
the monitoring panel encourages project sponsors to develop robust design-based 
methods for collecting unbiased and precise data. Developing statistical tools to correct 
for poorly collected data should not be a priority. Nevertheless, the monitoring panel 
understands that the proposed project will not only correct biases in existing data but will 
also provide guidance on collecting more reliable data in the future. In addition, the 
monitoring panel understands that the project sponsor has worked collaboratively with 
researchers in other regions and the proposed statistical approach considers what others 
are doing and hopefully the approach can be used by researchers in other regions. As 
proposed, the project fills a demonstrated need and is likely to be successful. 


Reply: We appreciate the monitoring panel’s thoughtful assessment of our project. 
We agree that the best monitoring programs are design-based. Within our abilities 
we endeavor to implement design-based monitoring when possible. On the other 
hand, monitoring is inherently a “long game” with data collected over many decades. 
Inevitably, the science of study designs itself evolves, as does the quality of 
analytical methods available. Despite changes and improvements over time, there is 
a great need to maintain unbiased/valid time series of abundance that are 
comparable over time for the purpose of trend analysis. For this reason, our interest 
was not only in developing an approach that would improve estimates going forward, 
but also one that could be flexibly applied to past datasets and remain robust to the 
assumptions implied by their study designs. We believe the approach proposed 
accomplishes this.
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Scope concern, Other


Topics Comments


Review Status - Initial


    


Planning may be dependent on the status of 2 other tidegates. 1 on WDFW property 
may be feasible, 1 on private property may not be.


Review Panel Comments - Initial


    Questions (response required)


Need clarity on fish metrics between miles used by fish versus non-fish miles. The 
proposal appear to claim non-fish bearing miles as part of fish benefit. 


Reply: The resource technician mapping the project included both fish and non-fish 
channel designation recognized by DNR. DNR maps provided the best depiction of 
potential channels. The assumption being that the areas above the tide gates is flat 
and if a channel exists it is likely to provide some habitat gain for fish when alllowed 
into the system. The concept map was updated to include illustration of these 
channels. 


What is the habitat condition and fish use above the tidegate? how might this be altered 
for good or bad if the tidegate is changed?


Reply: The habitat condition is actually very nice. The opportunity is simply getting 
fish into the system. The landowner has reported that he has been seeing juvenile 
fish above the tide gate. These seems to be a result of the broken gate. The opening 
would allow fish in and out during periods of slack tide. 


Is one of the options at this site to remove the tidegate completely?


Reply: Yes, there is a range of alternatives that will be assessed. This includes the 
range of fish friendly structures, to simply removing the gate, to full removal of 
crossing in favor of a bridge span. 


Will the other two tidegates under Oneida Rd in this area be evaluated in relation to the 
Ervest tide gate? 


Reply: The interrelationship between the three tide gates in the area will require 
evaluation of all tide gates. Discussions are already underway with WDFW regarding 
concerns they have with the boat launch and more importantly the parking/camping 
area near the launch. 


Will some level of geologic or geotechnical survey be completed at the site?


Reply: Yes, we are planning to conduct a geotechnical investigation near the 
existing structure to ascertain conditions for footing of any proposed structure. 
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    General Comments (response not required)


It appears that this area has been a priority for restoration for quite sometime. Kudos to 
Wahkiakum CD for establishing a relationship with the landowners that may lead to 
much needed improvements and access to important habitats in the Deep River.


Reply: Thank you, we believe this could be the beginning of many more restoration 
projects. 
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MEETING: LE Review
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Topics Comments


Lead Entity Comments


    Questions For Applicant


Part of the tide gate is broken/missing, so is one of the options just to completely remove 
the tide gate? 


Reply: There are several alternatives to consider ranging from simply removing the 
flap gate to full removal of the crossing (bridge). 


Is there any concern about structure impacts from flooding upstream of the tide gate? 
Full restoration of this tidal area would require removing all three tide gates on Oneida 
Road. 


Reply: There are no known occupied structures upstream of the tidegate. WDFW 
has expressed concern for their boat launch/parking/camping area. This may require 
some form of dike system to maintain useability. Design discussion will identify all 
issues and considerations. There are three tide gates that are interrelated. The 
information from this preliminary design is intended to inform the other two 
ownerships design. We will work with WDFW and CLT with tide gate opportunities at 
their sites to achieve full restoration. 


Will water level monitoring be used to support hydrologic modeling? This is not shown as 
a line item in budget spreadsheet, but it is recommend. 


Reply: Yes, water surface monitoring is planned. WDFW has conducted surface 
monitoring in the past, we plan to build upon that body of data. The budget item is in 
the second line labelled assessment – water surface modelling. 


What is the data source and quantification method for the fish vs non-fish miles listed in 
the PRISM application metrics? Add shoreline lengths for fish vs non-fish habitat to the 
project map in PRISM to match the reported 1.67 miles of habitat.


Reply: My resource technician looked at streamstats to obtain a watershed 
boundary. Stream length was obtained by using the DNR map layer. The map layer 
includes fish (F), non-fish (N), and untyped waters. The assumption being that the 
basin is very flat, and any channel can hold fish. Therefore, we planned to include 
both F (.53 miles) and N (.41 miles) waters in our metrics. I have no idea where 1.67 
miles came from. There is an additional 1.16 miles of untyped channel in the Ervest 
basin. An updated project map has been included in PRISM to illustrate the 
channels. PRISM metrics have been updated too. 


The WDFW and Columbia Land Trust have multiple years of water surface modeling in 
the mainstem of Deep River as well as at the three tide gates. Consider revising the 
budget given existing data can support this design project. 


Reply: We intend to utilize WDFW and Columbia Land Trust water surface data if 
available. We have retained the water surface monitoring budget line to allow us to 
monitor in case we have difficulty obtaining WDFW and CLT data and two to rerun 
model efforts to potential assess change given the broken tide gate. We believe that 
the landowner just began observing fish because of the broken tide gate. We believe 
passage is obtained during portions of the flood tide and at slack tides. We want to 
retain the ability to obtain the information necessary to fully inform the design. 
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Sponsor must coordinate with WDFW and other property owners in the project area 
during the design process to address potential impacts to adjoining properties. Project is 
potentially fatally flawed unless the scope of this application incorporates the 
complexities of working with surrounding landowners on possible project impacts. 


Reply: We could not agree more. The district fully plans and stated so, that we will 
convene all stakeholder during the design phase. We have discussed the project 
with WDFW and let CLT know of our proposal. WDFW has already expressed 
concern with the boat launch/parking area/camping area on their ownership. A key 
element of the design process is to determine the potential effect on water surface 
elevation and impact to facilities. The Ervest family has concerns for eventual 
harvest of timber on their ownership. Harvest is planned primarily for the property on 
the hillside. Water surface changes could influence tree growth and access 
depending on change. There is one addition non-industrial private ownership further 
down Oneida road that will need to be brought into the discussion. We are fully 
aware of the complexities of working with government agencies, non-governmental 
agencies, non-industrial private landowners, and industry landowners. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Budget concern, Other


Topics Comments


Review Status - Initial


    


The sponsor is returning to SRFB 2 years early for additional funding for the next 4-year 
phase of this project. Due to COVID-19 the sponsor was unable to use there normal 
Department of Corrections crews in 2019-2020 for much of their carcass prep and 
hauling. They used their entire 4 year budget as they needed to use staff time to replace 
the DOC crew. Therefore, they are returning for additional funding 2-3 years early.


In 2019, this project made it to clear primarily because of the low cost of a moderately 
beneficial project. Research around the PNW finds that nutrient enhancement with 
carcasses and analogs has short term benefits to primary productivity and without 
continuous application, the benefit to salmonid growth and productivity may be limited.


Review Panel Comments - Initial


    Questions (response required)


The budget projections are for using staff labor in replacement of DOC crew labor for all 
4 years dues to COVID. What is the likelihood of being able to use DOC crews in the 
future and how would that change the budget?


Reply: The potential to work with DOC is looking much better for 2021 compared to 
last year and recent updates lead us to be hopeful that we’ll have access to DOC 
crews at least in time for the 2021 nutrient enhancement season. We received a 
signed contract with DOC on March 22, 2021 and on March 26, 2021 LCFEG 
received an email from Sgt Mark Francis with Larch Corrections Center stating, “The 
DOC is putting a plan in place to begin allowing our crews to go out and work in our 
communities.” We also anticipate having 2 Veterans Conservation Corps interns. 
Consequently, we plan to reduce our budget request to reflect this new information 
(see updated cost estimate in the attachments).


Is there any information available to suggest that nutrients are a primary factor limiting 
salmonid survival or capacity in the five local watersheds? 
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Reply: Healthy stream habitat is a primary factor limiting salmonid recovery and we 
know that, ecologically, nutrient dynamics are a key influence on stream productivity 
and, consequently, on stream health. The 2018 LCFRB evaluation criteria document 
notes, “The Recovery Plan and other documents identify marine-derived nutrients as 
an important element in maintaining stream ecosystem conditions needed by fish.” 
The question remains whether nutrient deficiency on its own is a major limiting factor 
in salmonid survival. We do know that influxes of marine-derived nutrients (MDN) via 
the “anadromous nutrient pump” pathway have been part of these freshwater 
systems for millennia and that because of declines in runs MDN are far below what 
was historically typical. Additionally, it’s well established that lack of floodplain 
connectivity, a chronic problem facing streams and rivers in our region, hinders 
nutrient exchange between streams and vegetation, further affecting overall 
productivity of many stream reaches. 
From our perspective, the “nutrient enhancement” work we do is less about causing 
chemical changes in the water than about supplementing these streams with fish 
carcasses that are an important food source for juvenile salmonids and the 
organisms they feed upon. These primary and secondary trophic boosts are 
arguably the most important benefit of this program. Nutrient enhancement provides 
food to the young fish that are hopefully benefitting from more process-based 
watershed and habitat improvements. The main focus of fish habitat restoration 
tends to be on hydrology and geomorphology with less attention being paid to 
biology and in particular food web dynamics. As Bilby et al. (1998) noted, “Habitat 
restoration should include not only measures to ensure the protection and 
enhancement of physical attributes of a stream but should also consider the 
nutritional health of the system.” According to the stream evolution triangle, 
“Recognition of biology as a driver leads to improved understanding of reach-scale 
morphology and the dynamic response mechanisms responsible for stream 
evolution and adjustment following natural or anthropogenic disturbance.” (Castro 
and Thorne 2019). The importance of biology as a process driver goes beyond 
riparian vegetation and species like beaver that have well known effects on 
biogeomorphic and fluvial processes but includes “the presence, abundance, and 
health of benthic life.” There is ample evidence that nutrient enhancement through 
carcass additions benefits local benthic abundance and diversity. 
Lastly, to risk belaboring the point, while habitat diversity is a key Ecosystem 
Diagnosis and Treatment (EDT) attribute for assessing the “benefit to fish” value of 
restoration work, “food” is another important level 3 attribute. Defined as “the effect 
of the amount, diversity, and availability of food that can support the focus species” it 
is influenced primarily by benthos diversity/production and secondarily by riparian 
function and salmon carcasses (see Table 1, Application of the EDT Model to Lower 
Columbia Recovery Planning 2004).


Is there any data to suggest a correlation between nutrient supplementation and 
increased juvenile survival or adult returns in these SW Washington streams over the 
past 20 years of nutrient enhancement activities? 


Reply: Yes! Let’s start with quoting an excerpt from Chapter 3 of the Lower 
Columbia Salmon Recovery & Subbasin Plan (2004, p3-72):
“…recent scientific evidence has shown that adult salmon carcasses provide a 
significant source of nutrients delivered from marine to freshwater ecosystems (Kline 
et al. 1993, Bilby et al. 1996, Cederholm et al. 1999). Not only do the carcasses form 
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the basis of a nutrient pathway via primary production, but flesh and eggs are 
directly consumed by aquatic insects (Wipfli et al. 1999) and by rearing fish (Bilby et 
al. 1996). This biological feedback loop benefits future salmon production. The 
chronic depression of salmon biomass to freshwater ecosystems may be 
contributing to reduced carrying capacity for salmon (Cederholm et al. 1999, 
Knudsen 2002). Probably the most important implication for Pacific salmon is that 
the production relationship (returning adults per spawner) is influenced not only by 
the number of eggs deposited in the gravel, but also by the amount of biomass 
delivered and retained in the watershed (Cederholm et al. 1999). The carrying 
capacity for freshwater production depends on both the physical space available and 
the amount of nutrients provided to the system.”
From Roni et al. (2002): “Artificially increasing nutrient availability by adding 
carcasses of hatchery salmon to streams is currently common in much of the Pacific 
Northwest. Biological responses to this method have also been documented. 
Elevated primary production and density of invertebrates have been associated with 
carcass additions (Wipfli et al. 1999). The addition of coho salmon carcasses to a 
small stream in southwestern Washington doubled the growth rate of juvenile coho 
salmon at this site compared with a nearby stream reach with a low density of 
carcasses (Bilby et al. 1998). Response by the juvenile fish in this experiment was 
largely from direct consumption of the carcass flesh and eggs rather than elevated 
nutrient levels.” 
From Wipfli et al. (2004): “This study illustrates that marine subsidies from salmon 
spawners and salmon analogs increase condition, production, and lipid 
concentrations of resident and anadromous salmonids. Larger and more lipid-rich 
fish may subsequently have higher survival and reproduction, thereby elevating 
freshwater and marine salmonid production.” This is an assumption, we realize, and 
not a research finding but it highlights the linkages, which has been observed 
elsewhere, between well fed, larger juveniles and increased survival and even 
reproduction. 
From Kohler et al. (2012): “Marine-derived nutrients in the form of spawning salmon 
represent important subsidies to freshwater ecosystems and may fuel trophic level 
production and affect the growth, condition, and survival of stream- and lake-rearing 
juvenile salmonids (Bilby et al. 1996; Wipfli et al. 2003; Hyatt et al. 2004; Lang et al. 
2006). In the presence of salmon eggs and carcass flesh, the majority of stream-
dwelling salmonid stomach contents are composed of these materials. We observed 
dramatic increases in stomach fullness and salmonid growth rates in both years 
after SCA [salmon carcass analog] treatments.”
From Benjamin et al. (2020): “…juvenile salmon grew larger and experienced 
improved freshwater and smolt survival, which translated to a greater number of 
adults returning to spawn.” The authors of this paper also point out, as many papers 
on nutrient enhancement do, that “once additions ceased, salmon abundance 
returned to pretreatment levels, which, based on our model, is owing to a 
combination of instream and out-of-basin factors.” We can only present the evidence 
for the benefits of nutrient enhancement and leave it to the reviewers to determine if 
continued investment in nutrient enhancement is worthwhile in the context of other 
limiting factors (and limited dollars). We see it as being loosely analogous to social 
services programs. You can invest in building safe housing, good schools, nice 
parks, and other infrastructure but the benefits will be attenuated if you don’t also 
feed the people.


Can the sponsor discuss how long this nutrient enhancement program may need to go 
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on in relation to adequate level of natural spawners returning to these watersheds to 
provide the nutrients of the placed carcasses?


Reply: We recognize that nutrient enhancement will likely be necessary until at least 
population recovery goals are met and for most runs that is not going to happen 
anytime soon. The answer to this question (“what is an adequate level of natural 
spawners?”) is an important topic and as the region approaches recovery levels it 
will need further analysis and discussion. We definitely don’t feel we have sufficient 
information to answer it at this point.


    General Comments (response not required)


The sponsor is returning to SRFB 2 years early for additional funding for the next 4-year 
phase of this project. Due to COVID-19 the sponsor was unable to use there normal 
Department of Corrections crews in 2019-2020 for much of their carcass prep and 
hauling. They used their entire 4 year budget as they needed to use staff time to replace 
the DOC crew. Therefore they are returning for additional funding 2-3 years early.


In 2019, this project made it to clear primarily because of the low cost of a moderately 
beneficial project. Research around the PNW finds that nutrient enhancement with 
carcasses and analogs has short term benefits to primary productivity and without 
continuous application, the benefit to salmonid growth and productivity may be limited.
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Explain why there is a cost difference between the 2019 project and this proposal, 
especially the large increase in LCFEG staff time since the 2019 project. Have 
alternative approaches to this cost increase been considered, like contracting out some 
staff time to work crews or working with more volunteers? 


Reply: When we developed the 2019 NE project, the COVID-19 pandemic was not 
in the forecast or on anyone's radar yet. This pandemic forced us to devote more 
staff time and labor towards completing NE project activities in 2020. We also lost 
access to our DOC crew and a handful of volunteers during this ordeal. The DOC 
crew plays an important role in the NE project, and they help with all the heavy lifting 
and dirty jobs like prepping the carcasses (cutting tails), cleaning up, securing loads, 
carcass placement, etc. Unfortunately, last year, all of these activities fell on 
LCFEG’s staff shoulders, including a large returning run of coho. Our hands were full 
last NE season, and we were shorthanded, but we managed to pull together and get 
the work done. Due to the potential closure of Larch Mountain DOC, the odds of us 
having labor this cheap and cost effective or slim to none moving forward. We are 
asking for more funding, to continue working on the NE project and to balance out 
future unexpected expense increases that our organization will likely be facing. 
Instead of ending up in a situation where we had to return to SRFB and ask for a 
budget increase, we decided to submit another project proposal to cover increased 
staff time dedicated to the project. If we can avoid it, we would rather not end up in 
another situation like last year (2020), which is why we are asking for more funding 
so early. LCFEG is specialized in this type of work, and we feel that our staff should 
be on the ground managing NE operations especially, while we have volunteers 
working out in the field with us (SAFETY FIRST!). We have a great safety record 
with this project and would like for that trend to continue.


Does the proposed budget include the cost for carcass analogs? 


Reply: No, the proposed budget does not include the cost for implementing carcass 
analogs into this project.


What time of year do you do this work? 


Reply: Nutrient enhancement activity (carcass placement) occurs during fall and 
winter. There is an optional opportunity to extended enhancement timeframe out 
through late spring using salmon carcass analogs (SCAs) as a supplemental source 
of MDN. At the moment, this is just an conceptual idea that we have been 
considering for a few years. We have not implemented this concept yet, but would 
like our stakeholders to think critically about considering this activity in the near 
future to combat the trends of global warming (declines in fish returns = reduced 
presence of MDN in rearing habitat, natal streams, and rivers - Juvenile fish and 
other organisms in these ecosystems that are DIRECT consumers of the MDN 
supplied by salmon carcasses go unnourished).


Additional details on site selection criteria are necessary: how does carcass placement 
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site selection consider primary limiting factors to targeted salmonid populations? Is 
nutrient deficiency a known primary limiting factor in the target areas? 


Reply: Step one of the NE placement site selection process entails us studying the 
LCFRB's SALMONPORT webpage. It is a great resource to find reach information 
and provides other great information about restoration needs and values. We also 
looked at the Habitat Strategy map to find out which areas were in most need of this 
type of restoration(nutrient enhancement). Typically, when we are planning for the 
project, we search for reaches and opportunities that are connected to Teir 1 habitat. 
Lack of food availability or diminished presence of nutrients isn't always the primary 
limiting factor of all target areas, but we believe that pairing NE activities (upstream 
and downstream) with previously implemented restoration projects (i.e., large wood) 
is vital and should considered when making a selection. The intentional act of 
placing carcasses helps close the very large gap in the anadromous salmonid’s 
lifecycles. NE also supports future generations of salmonids who are direct 
consumers of this resource (carcasses) and that rely heavily on this food source 
(carcasses) to be present during the rearing stages of their life(very important stage 
of their lifecycles) . 


Generally, this type of proposal is for a four year period. Why are you requesting funds 
so soon after your previous funding award? How did you develop your current budget? 


Reply: We are requesting funds this grant round because the COVID-19 pandemic 
cut off our access to the DOC crew, who typically makes up a large amount of 
manpower for NE. This event was unexpected and we ended up having to dedicate 
more staff time to the project to get the job done. We developed our previous budget 
using information and lessons learned from past NE projects, but nothing that we 
had seen in the past could have prepared us for COVID-19. In a normal year, the 
numbers rarely fluctuate. We have also received word through our local newspaper 
(The Columbian) that Larch Mountain DOC may be closing. Please follow the link 
below for context...


https://www.columbian.com/news/2021/jun/20/changes-loom-for-larch-state-
department-of-corrections-proposes-closing-unit/


How do you identify your carcass release locations and prioritization? Do you consider 
primary limiting factors to targeted populations in the prioritization? What is the longevity 
of the benefits of carcass placement? 
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Reply: One of the first things we evaluate before we select a carcass placement 
location is direct access to the stream or river via a crossing (e.g., bridge, culvert, 
pullout, etc.). After we make that selection, we examine the location further by then 
looking at some of the instream natural features (e.g., riffles, pools, boulders, wood, 
etc.). This evaluation process helps us determine what the site response will be 
(carcasses are retained vs. carcasses mobilize). FYI, it's good to have a 
combination of both, it's a natural process for carcass to mobilize and deposit MDN 
at every stop. We do consider the primary limiting factors, that's why we look into the 
Reach information Index for each subbasin as part of our selection process. As far 
as longevity of the benefits, we don’t really know. NE hasn’t been studied 
thoroughly. The benefits of carcass placement can be identified through many of the 
organisms that make up each ecosystem (e.g., healthy riparian buffers, bug life, 
macroinvertebrates, direct food source for juvenile salmonids (eggs & flesh), etc.). 
Salmon are a keystone species that contributes a lot to the ecosystem and future 
generations of salmonids. 


There is concern that higher costs associated with working during the Covid pandemic 
are driving up the project costs for many years, even though pandemic conditions are 
likely to improve. 


Reply: The cost associated with this project reflects the ongoing trends from the past 
year (2020). After everything gets back to how things were pre COVID-19, we can 
and will make adjustments to the cost estimate. We don't want to cut ourselves short 
and not be able to hold up our end. This project brings a lot to the table and has for 
many years, while still only asking for a small amount of money ( <200k) to complete 
the activities. We have gained a lot of ground with this project and connected with 
many individual across multiple communities that see our vision and respect our 
efforts. I don't want to see this all go up in smoke and we loose all that we have built 
through this program because we asked for a slight increase during an ongoing 
pandemic.


After scientific study, we are not seeing the expected long-term benefits of nutrient 
enhancement. Although it's not harming anything, we would want to see marked benefit 
for the cost even though there's a benefit of engaging with volunteers. 


Reply: Presumably you’re referring to the one limited study completed in our region 
a few years back – why does that work override the other numerous studies that 
show increases in juvenile fish growth and survival from nutrient subsidies? We’re 
not yet seeing “expected long-term benefits” (in terms of higher adult returns) from 
instream habitat work either and that is a great deal more expensive, although with 
enough time we can hopefully anticipate positive effects. All of these things that we 
do to benefit salmon in their freshwater habitat are modeled after nature’s design. 
We do them not just because we have scientific/statistical evidence that they create 
more fish but because we know they work by virtue of evolutionary design, and it’s 
at least one set of factors we can control. We build log jams, we plant trees, we 
enhance side channels, we connect floodplains, we place fish carcasses because 
this is what Mother Nature designed and humans altered and we’re now trying to 
correct. Nutrient enhancement replaces a natural process that humanity has nearly 
eliminated and we know anecdotally and empirically that it helps juvenile fish by 
providing a direct food source. We find it hard to understand why work that mimics 
this critical ecological function is on the funding chopping block, although we do 
understand the increasing pressure funding agencies face to connect restoration 
dollars to increased returns.


Question on proposed distribution of Lower Lewis, as there’s naturally a high volume of 
carcasses in that area. Would want a better understanding of what the plan is here. 
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Reply: The plan for the East Fork Lewis and the North Fork Lewis is to divide the 
carcasses between the two subbasins. If the lower North Fork Lewis River naturally 
has a high volume of natural spawner carcasses, we note the anomaly and move 
more hatchery carcasses over to the East Fork Lewis. Two critical components of 
the NE project are to examine sites and make field observations, post, and pre-
carcass placement. These conclusions help steer the project year in year out and 
direct the focus of our activities.


Concern of using habitat restoration dollars for work that we have found does not provide 
long term benefit to habitat restoration.


Reply: We assume the comment means to express concern about the lack of long 
term benefits to salmon not habitat restoration itself. We hope we’ve addressed this 
concern sufficiently in the response to TAC comments. Short term though the effects 
may be (at least in the sense that activities have to be continued indefinitely), 
feeding fish and helping them grow bigger and healthier is still an important part of 
salmon recovery that complements process-based restoration efforts.
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


How will the woody debris structures function with the seasonal tidal backwater effect? 
Will the structures stay or will they have the ability to float upwards? Do you plan to place 
structures at various elevations to accommodate seasonal differences in water level?


Reply: The key take away is that the annual inundation of the proposed site is 
always gradual. If funded, this design will allow us to produce concepts for different 
types of structures that each serve a different purpose. For example, there is one 
small segment of young Oregon ash along the toe of the creek side of the berm. The 
roots are completely exposed due to constant scour from continuous influxes in flow 
annually. This small section of habitat is the only stable refugia below NE 3rd Ave for 
juvenile salmonids to rear in and protect themselves from predators (e.g., other fish 
and birds). Our design outcome seeks to remove the berm and reuse the material 
that is the current makeup of the structure (e.g., boulders, coble, and small trees) 
and repurpose it into a fish friendly structure (i.e., boulder ballasted large-wood 
structure). These types of structures will work best in this area. Once the berm is 
removed we can place several of these structures instream and in place of the berm. 
Once the entire area becomes inundated, all structures will be activated, including 
the ones on the floodplain.


Is there any water temperature or other water quality information for this reach of 
Lacamas Creek? The project proposal would be improved by discussing potential water 
quality issues.


Reply: Yes, there are water quality issues in Lacamas Creek. Most of these issues 
arise upstream and were created by past and present agriculture and development 
practices. The strategy is simple, we plan to start from the bottom and work our way 
up with the Lacamas Creek restoration approach. As we work our way upstream, we 
are focusing in on the man-made impoundments that amplify all these problems that 
you see Lacamas Creek is experiencing (i.e., water quality, fish passage, lack of 
habitat etc.). Point in case, the man-made berm below NE 3rd Ave (Camas, WA). If 
we can remove structures like this berm that prevent water storage and other vital 
floodplain processes, we can strive to improve water quality not only in lower 
Lacamas Creek, but the lower Washougal River too. Keep in mind that this 
floodplain serves and supports life in both waterbodies through its hyporheic 
exchange processes and riparian buffer. 


"The hyporheic zone provides an important contribution to the attenuation of 
contaminants dissolved in the channel water and to the cycle of energy, nutrients 
and organic compounds. Moreover, it exhibits a significant control on the transport of 
pollutants across the river basin."
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    Improvements to Make Project Technically Sound (response required)


Rather than using the Oregon ash on the floodplain for habitat structures, the project 
sponsor should consider importing conifer pieces that would be larger in size and last 
longer.


Reply: Thanks for your feedback. Our design will consider small imported pieces of 
wood (e.g., small root wads and stumps).


This is a complicated site with several hydrological, geomorphological, water quality, and 
social issues. The project sponsor will be working with key stakeholders, but the exact 
direction of the restoration work is uncertain. The project would be improved by 
narrowing its focus to one or two specific fish habitat elements, such as removing the 
berm and creating pilot channels to increase floodplain inundation and/or addressing 
invasive species and riparian forest conditions.


Reply: Thanks for your feedback. We have narrowed the focus of our project to 
three areas instream habitat, removal of man-made impoundments, and riparian 
buffer enhancement. We have already identified issues at the project site that hinder 
juvenile and adult anadromous salmonids (e.g., berm and lack of instream habitat). 
Both bottlenecks were identified during the project development phase. Now that we 
now were to start if we get funding, we can start by looking at these constraints and 
expand our focus from there. The riparian enhancement for Lacamas Creek will be 
implemented in a series of phased projects too. LCFEG has already applied for 
CCCWRF funding to start Lower Lacamas Creek Riparian-Phase 1, which is the first 
phase of riparian work and its site is adjacent to this project's site.


Please elaborate on SMART objectives to identify biological goals that are specific and 
measurable (e.g., reduce invasive species area by 90% , reconnect at least 500 feet of 
side channel length, add at least 200 conifer trees per acre of riparian area). The current 
objectives are simply implementation goals.


Reply: Please keep in mind that this is a design-only project at this moment in time. 
The reason why we decided to go with this approach first is because we want to 
cover all our bases. Just from being onsite and making general observations, it's 
evident that there are a few man-made impoundments that have created serious 
problems for adult and juvenile anadromous fish below NE 3rd Ave (Camas, WA)( 
i.e., Berm, culvert, dam). Our first objective is to hire and establish a scope of work 
contract with an experienced and knowledgeable engineering firm. The engineer will 
be brought on to help us to tease out all of the SMART objectives and quantify our 
biological goals. We will also host a project kick-off meeting at the site with the City 
of Camas and the engineering firm. The purpose of this meeting is to establish 
project roles and responsibilities and to create an effective line of communication 
between LCFEG, the landowners, and the firm. Shortly after this meeting, we will 
bring on ARCHAEOLOGICAL SERVICES LLC to complete a cultural resources 
assessment at the project site. We will also host three stakeholder meetings that will 
be open to the public. Our goal is to provide all parties an opportunity to give 
feedback and provide input as to the direction of the project. Additional SMART 
objectives will be established while working on the design.


    General Comments (response not required)


The project sponsor is working in a high priority area at the confluence of Lacamas 
Creek and the Washougal River that would benefit multiple species of salmon and 
steelhead.
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Reply: Please view the link below.


https://youtu.be/mfZqplKz83s


The sponsor has done a great job of engaging stakeholders and emphasizing the use of 
low-cost, light-touch, practical solutions for addressing the limitations at the site.


Reply: Thank you. I graciously appreciate all of your support.
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Will structures be designed to be submerged? 


Reply: Yes, the structures will be designed to be submerged. During the seasonal 
inundation period the entire site, including the structures will be submerged 
underneath approximately six to eight feet of backwater. Large stumps and smaller 
root wads (10-15' long w/ a big fan) will be used to create habitat structures for 
juvenile anadromous salmonids. The smaller root wads will be oriented at a 45- 
Degree Angle with the root-fans facing upward and the stem-side down and buried 
in cobble, to emulate natural wood accumulation that occurs in the lower reaches of 
Lacamas Creek and the Washougal River.


During the design process, will you consider water level frequency and seasonal 
inundation patterns? 


Reply: Yes. Over the course of the design for lower Lacamas Creek, we will study 
seasonal inundation patterns. We will also keep water level frequency and climate 
change in consideration, as potential factors that could affect the long-term success 
of our project. All habitat structure concepts considered in this design, will be 
constructed to accommodate the trend of changing weather patterns.


Given the tidal nature of the habitat and the adjacent industrial area, how will you 
consider in your design approach water quality issues that affects juvenile fish (i.e. 
turbidity, contaminants)? 


Reply: We understand that the problems that the Lacamas Creek watershed faces 
didn't happen over night. This watershed has a very long history that dates back 
over a century. This design will serve as the roadmap to restoration for lower 
Lacamas Creek (below NE 3rd Ave). We will keep in consideration the adjacent 
industrial area, tidal influences, water quality, etc. But to completely address the 
water quality issues that Lacamas Creek faces, will require a lot more funding and 
and expansion of our design, to include the dam, farms, and development, which all 
contribute to the pollutants found in the watershed. With that being said, even 
though Lacamas Creek is in rough shape, juvenile salmonids are still using it for 
spawning and rearing. Follow the link below. Enjoy! ;)


https://youtu.be/mfZqplKz83s


Are you designing for multiple habitats and flow regimes in light of the tidal-influence? Is 
your design process aimed at low flow and warm water slack water scenarios, or is the 
focus on high flow and cold water riverine scenarios? 
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Reply: Yes, we the design will cover multiple flow regimes (low-high) as well as 
seasonal inundation, habitat availability, riparian buffers, and man-made 
impoundments.. Lower Lacamas Creek Design-Phase 1, will provide multiple 
structure concepts, some instream and others strategically placed throughout the 
floodplain that are only active part-time. When flows are low, the structures will be 
dormant and serve as a food source for bug life (fish food), cover for animals, and to 
help establish native plants (e.g., willow, dogwood, cottonwood, etc.). Our design will 
use an ecosystem-based restoration approach to restore lower Lacamas Creek, vital 
thought process will be used to establish this project.


Have you considered importing offsite wood sources and species, such as Douglas fir, 
so that existing deciduous trees can continue to provide shade benefits? Douglas fir also 
have greater longevity in the aquatic environment, which will provide more long-term 
habitat benefits.


Reply: We have, but after a careful observations and continuous studying of lower 
Lacamas Creek and the project site, we have come to the conclusion that deciduous 
trees grow very well in this habitat. They also provide just as much shade and 
nutrients (leaf liter) to the floodplain floor, which translates to fish food (e.g., bug life 
consuming the organics ) and an opportunity to strengthen the riparian buffer due to 
the excellent growing conditions at the site. 


Provide an update on how you plan on collaborating with local partners during the design 
process. As a starting point, recommend reaching out to the Lower Columbia Estuary 
Partnership to discuss tidal restoration considerations. 


Reply: We have already reached out to the LCEP (during the development phase of 
the project offered LCFEG reached out to LCEP an offered them an opportunity to 
contribute to this project), this happened two years ago before we summited the last 
SRFB grant application for this project. We feel confident in our staff and their 
knowledge of the project site, Lacamas Creek and the Washougal River and 
STRONGLY feel that we can handle this design project just fine. LCFEG, has put in 
a lot of foot work developing this project and a relationship with the City of Camas, 
WDFW, and local community members. If it turns out that we were to need 
assistance with this project, we will reach out to LCEP again and offer them another 
opportunity to provide input with this project.


Describe the benefits of maintaining existing wood and rock material. 


Reply: There are many cost and time saving benefits for maintaining the wood that 
is already onsite. After carful examination of the berm, I noticed 5-10 medium-large 
size boulders buried within and 9 behind the structure, along with multiple cubic-
yards of small to large-sized substrate material (spawning gravel). Additionally, there 
are multiple trees (Oregon ash, Cottonwood, etc.) growing on top of the berm that 
we plan to remove when we deconstruct the berm. We will save this material and 
implement it into instream habitat structures for rearing juvenile salmonids. This 
strategy for repurposing the onsite wood and rock as opposed to importing material, 
will save us thousands of dollars on the backend.


Define what a “light touch approach” is for this project area. 


Reply: Light-tough approach- simply means that we will use a very delicate, careful, 
and sensitive approach while we are working on restoring lower Lacamas Creek. To 
interpret further, we don't intend to go in with heavy equipment and level the area, 
just simply identify the man-made obstructions and impoundments (e.g., berm) and 
correct them without disturbing areas that are productive and functional for 
anadromous salmonids.
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This is a complex site, and many environmental factors need to be considered during the 
design process. It is recommended that you identify which salmonid life histories and 
their associated bottlenecks you plan on targeting with this project. This will help provide 
clarity on the preferred approach and desired outcomes. Make sure to identify what the 
expected resultant biological lift is. 


Reply: Thanks for the feedback.


Given the site complexities, encourage you to work with regulators as you move through 
the design process.


Reply: Thanks for the input we intend to work with regulators through the entire 
design process


This is a very sensitive site, and is home to species other than fish. Make sure to 
consider how the project could impact broader ecological functions. 


Reply: We will. 


Agree there are opportunities to improve habitat in the river right Lacamas creek 
channel, but concerned that the other proposed project aspects may not have benefits 
and, potentially, could degraded existing conditions. Additional clarity in approach and 
expected outcomes are necessary. 


Reply: Existing conditions of lower Lacamas Creek are already heavily degraded, 
which is why we have decided to start out with a design first to identify and capitalize 
on opportunities to restore the instream and floodplain habitat of lower Lacamas 
Creek. Thanks for the feedback.
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Scope concern


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Can you clarify the extent to which the left bank bridge (Tom Music) abutment will be 
considered in the analysis? The thought is not that a preliminary design should be 
developed for a new bridge, but that the alternatives analysis will include options for this.


Relocating the 2801 road to reconnect the floodplain seems like a good option to move 
forward to preliminary design, but the infrastructure work associated with bridge or 
culverts through the 28 road and the impact of the Tom Music left bank abutment create 
concern's about the ability to move forward to preliminary design. 


Reply: We do not anticipate replacing or retrofitting the left bank bridge abutment as 
part of the restoration project, but a floodplain swale and small overflow culvert 
currently carries flow during high water events just south of the abutment, so that 
location would be a natural candidate for an enlarged, aquatic-organism-passable 
structure to convey more flow and provide habitat benefits above and below FR 28. 
Impacts to or improvements of the abutment would need to be addressed through 
the preliminary and final design processes in coordination with Forest Service road 
engineers.


While relocating FR 2801 to the base of the valley wall would alleviate erosion 
concerns for road use, it would do a poor job of reconnecting the floodplain overall 
because perched overflow culverts installed in FR28 would create a bathtub effect, 
rather than a functional floodplain. A feasibility-level project is possible, but we would 
much rather proceed to a preliminary/permit-level design, even if the resulting plans 
would require substantial additional engineering work to proceed to final design. For 
example, the preliminary design deliverable for this project could include typical 
design drawings for each crossing through FR28, while the [future] final design 
deliverable would have additional detail based on site/structure-specific constraints. 
This would fulfill the requirements of Manual 18, Appendix D-2, and would keep the 
project moving forward.


    General Comments (response not required)


Excellent relative elevation maps of the Cispus River.


It's good to finally see some action on the road impingement issues in this area of the 
Cispus as challenging as it may be to get to a final design that works on a long term 
basis.
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Given the existing bridge is such as constriction point for the river, what is the ideal 
bridge size to both access and river needs? Will you consider replacing or widening the 
Tom Music bridge during the design process? Consider the outcomes of changing the 
size of the existing bridge during the alternatives review process. Modeling possible 
outcomes could be helpful even if costs are restrictive for certain alternatives. 


Reply: Evaluating a wider bridge can be one of the alternatives evaluated, but the 
landowner has expressed no interest in replacing the bridge since it is less than 25 
years old and is currently functional as transportation infrastructure.


How will you balance a high cost construction project with the habitat gains from the 
restoration work during the design process? 


Reply: We anticipate leveraging funding from diverse sources for the implementation 
phase of this project. We share the Panel's expectation that construction costs will 
be high for the anticipated habitat gain, so funding sources that prioritize water 
quality, transportation infrastructure, and local community resiliency will be in our 
sights when we begin soliciting implementation funding. During the design process, 
we will consider available and prospective grant sources and their likelihood of 
contribution when selecting a preferred alternative. For example, when evaluating a 
bridge replacement alternative, we will consider the likelihood of securing adequate 
funds for that endeavor.


Will potential impacts of downstream phase 1 – 3 restoration work in the Cispus River 
and Yellowjacket Creek be considered during this design project? 


Reply: Yes, the Cispus-Yellowjacket Phases 1, 2, and 3 projects will be completed 
or in construction and will be considered existing conditions for the purposes of 
modeling.


Is there potential for USFS engineers to support design development for this project? 
Make sure they are at least reviewing materials if not leading design development. 


Reply: Engineering staff at USFS are exceptionally under-resourced and do not 
have the capacity at the District level to undertake design development. They will, 
however, be a key stakeholder in evaluating the transportation aspects of the design 
work.


Are there opportunities to relocate the bridge to an area where the floodplain is naturally 
more constricted? The presence of a large, alluvial floodplain at the current bridge 
crossing may make it difficult to support bridge and river process needs. 
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Reply: The bridge is a concrete 168-foot clear span deck with integrated girders. 
The previous bridge was irreparably damaged presumably because a log jam 
formed on a central pier during the flood of record in 1996. The nearest floodplain 
constriction is approximately 500 feet wide, so relocating the current bridge does not 
seem to be a helpful improvement to transportation resiliency, since it would not be 
able to span that constriction without additional piers.
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Add more detail about the potential conceptual designs that can be developed from the 
identification of cold water sources. 


Reply: There are several conceptual designs that we are considering, including: 1) 
mainstem large wood and grading; 2) beaver dam/floodplain enhancement; 3)off-
channel habitat enhancements and 4) eliminating/reducing warm water 
impoundments on tributaries (see also response to question below). 


Have any conceptual designs been generated from the Phase 1 data?


Reply: We are currently working on a Preliminary Conceptual Design sketch for the 
one of the tributaries that mimics the design sketch we did for thermal enhancement 
on the Columbia River (see Attachment "Cold Water Concept Design Example). 
Other conceptual designs that we are considering include: beaver dam/floodplain 
enhancement and off-channel habitat enhancements. 


The sponsor indicated that the ground truthing portion of the assessment was taking 
longer than expected. Is phase 2 likely to produce conceptual designs in the 18 month 
time period? 


Reply: Our understanding is that we will have more than 18 months due to the 
updates changes in assessment/design status. Due to water conditions in 2019 we 
elected to wait until August to do the remote sensing. As a result the TIR image data 
was not available until fall 2019, which precluded us being able to ground truth in 
2019. 


    Improvements to Make Project Technically Sound (response required)


Please update the proposal to reflect the implementation, results and lessons learned 
from Phase 1. 


Reply: The results from the TIR survey have been very interesting. All -in-all there 
were more than 50 sites along the mainstem and tributaries that could offer thermal 
refuge for fish. When the mainstem was 21-23 C, these potential thermal refuge 
areas varied from 15-18 C. Along the mainstem there were several notable findings 
1) cold water areas were found in mixed bedrock and alluvial sections of the river; 2) 
in areas where the channel had avulsed/created prominent side-channels significant 
cold water areas were found; 3) beaver dam complexes often overlapped with cold 
water areas on the floodplain and 4) several tributaries offered refuge opportunities. 
In addition, potential refuge areas were spatially distributed through the 19-mile 
project area. This could provide opportunity for fish to move between patches of 
cooler water. 


During the presentation the sponsor indicated that the extent of the survey changed from 
the initial plan for phase 1 & 2; but didn't provide any explanation. 
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During the presentation the sponsor indicated that the extent of the survey changed from 
the initial plan for phase 1 & 2; but didn't provide any explanation. 


Reply: The initial survey plan for Phase 1 changed after we lost our drone pilot. Due 
to this factor, as well as the large project size, we elected to to use a helicopter to 
cover the distance. To do this we hired Quantum Spatial, who is a leader in the 
remote sensing world. The plan for Phase 2 is to again hire Quantum Spatial to 
cover the 20+ miles of river. 
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


How might conditions outside of adjacent development, such as snowpack, geomorphic 
changes, etc., drive temperature increases in the mainstem river? 


Reply: The E. Fork basin's upper elevations are relatively low (below 4,500 ft.) 
compared to other watersheds in the region (Rock Creek is much lower and would 
not be significantly effected). This makes it potentially vulnerable to climate 
scenarios (predictions) that show snow levels rising. This could lead to changes in 
snowpack, lower discharge during the spring/summer and elevated water 
temperatures. The predicted increase of 2-3 C in water temperatures by 2050 
(NorWEST, see attachment in PRISM) uses climate scenarios that incorporate 
changes in snowpack. 


Due to the relatively stable nature of the East Fork and Rock Creek, geomorphic 
changes outside the project area are unlikely to drive changes in water temperatures 
within the mainstem. 


Describe how the Phase 2 methodology is informed by lessons learned in Phase 1. 
Include how Phase 1 lessons learned impact the proposed Phase 2 budget as well as 
details on how cold water refuges were identified in Phase 1, and what conceptual 
designs have come out of that work. 


Reply: First and foremost remote sensing using TIR sensors is a cost effective way 
to get an idea of the potential thermal refuge areas across large distances. We used 
this approach in Phase 1, in combination with field verification, and we will continue 
using this approach in Phase 2. The remote sensing data allowed us to identify 
patches of cooler water down to 10 ft2 over 19-miles of river (Phase 1). Based on 
the size and quantity of these patches we grouped them into priority sites for the 
ground crews to investigate. Again, we plan on using this approach as it is very cost 
effective and allows us to investigate a large amount of sites. We have attached an 
example in PRISM as an example of a Conceptual Design that could come out of 
Phase 2 efforts. 


What types of designs do you anticipate developing through this assessment? Add some 
example projects to your PRISM application, such as large wood placement and 
acquisition work, that could result from assessing thermal conditions. 
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Reply: We anticipate developing an array of different designs including, but not 
limited to 1) enhancing tributary junctions with the mainstem to help increase cool 
water plumes (see Conceptual Design attachment in PRISM); 2) improving habitat 
conditions within and around beaver dam complexes and within the main channels; 
3) using large wood to encourage local geomorphic complexity to increase hyporheic 
flow; 4) acquisition of properties that could help protect cold water refuge areas and 
5) identifying areas or point sources of warm water contributions. 


The Mason Creek project represents a good example of a project funded by RCO 
(#18-1412) that includes acquisition and restoration of an area that also provides 
cooler water than the mainstem. This creek is heavily used by juvenile salmonids. 


How might the causal drivers of cold water areas be identified through this project, such 
as subsurface flow inputs, and upland and riparian forest conditions? Understanding 
these drivers could help prioritize broader recovery efforts to work with partners on land 
use management and protection.


Reply: After cold water areas are identified through remote sensing, we will collect 
field data at these sites to identify figure the source of the cooler water (upwelling or 
tributary, etc.). We will also map the extent of the cooler water and determine the 
temperatures at the streambed; remote sensing data only captures the top 1 foot of 
the water column. We will collect physical and habitat data, including channel and 
geomorphic conditions, riparian conditions, biotic conditions, wood availability and 
identify development pressure. We believe that our work will lead to broader 
recovery efforts and will continue working with Ecology and Clark County to address 
land management and protection. 


How would the results of this assessment inform broader conservation and restoration 
strategies? Consider how this thermal assessment could identify protection areas based 
on drivers of cold water influence, including through partnerships with land managers 
such as Clark County. Consider how project concepts may support broader, landscape-
scale conservation strategies, rather than just site-scale restoration actions. 
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Reply: We believe the incorporation of thermal refuge areas into habitat restoration 
efforts within the East Fork Lewis River is an example of a broader restoration 
strategy. Salmon recovery efforts within the Lower Columbia region have not 
historically considered protection and restoration of thermal significant areas, 
including cold water refuges. The results of our analysis and design efforts for Phase 
1 and Phase 2 will be used to update the East Fork Habitat Restoration Plan. 


We believe that identifying cold water refuge areas water over the lower 30 mile of 
the East Fork, including the lower 5- miles of Rock Creek, could facilitate climate 
reserves on a watershed scale. These reserves will help adult fish as they migrate 
up and down the river and juveniles as they mature. Explicitly identifying these 
areas, and improving habitat conditions within these areas, could be a critical factor 
in light of climate predictions. Certainly, there are other important conservation 
strategies that also need to occur, including addressing water withdrawals and 
development within the basin. 


Over the last decade we have partnered with Clark County to develop restoration 
projects across 600 acres of county land. The county has acquired and set aside 
valuable floodplain habitat. This has allowed us to link restoration projects over 7-
miles of river including tributaries, floodplains, wetlands, side-channels and along 
the mainstem. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Other


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Please provide a map which defines the boundaries for the riparian, uplands and wetland 
noted in the acquisition metrics. Preferably this would be a LiDAR based map. 


Reply: It is attached. 


    General Comments (response not required)


Further maps showing fish resources and documented landslide areas would also be 
helpful.


Very exciting and cost effective acquisition proposal. The restoration potential seems 
enormous. 
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


If not acquired and conserved, what is the threat to the onsite habitat and watershed 
processes that the property supports? Please identify any pending and planned 
applications for harvest. How might potential threats impact forest age structure? 


Reply: This project started because the landowner informed the Land Trust that they 
were planning a harvest over a majority of the Project Site and would need to 
improve and build roads on the Land Trust's Crazy Johnson Property to prepare for 
that harvest. The Grays Watershed is known for erosion prone soils and unstable 
slopes and high sediment loads from harvesting is a limiting factor for salmon in the 
Watershed. Harvesting in this area could bury the chum spawning habitat on Crazy 
Johnson Creek, the Grays 2D, and just downstream. 


Will property appraisals be completed before the final application materials are due in 
June? 


Reply: Restricted appraisal reports were completed in early June. One of the 
landowners of the original project declined the appraised value and the other 
accepted it. The Land Trust is moving forward with just the one landowner.


Will public road and access to the West Fork Grays River be supported if the property is 
acquired? Provide details on planned public use in your PRISM application materials. 


Reply: The Land Trust is no longer acquiring the West Fork property but public use 
will be supported as part of this acquisition. 


Clarify why upland acquisition with SRFB dollars is necessary in addition to riparian and 
floodplain acquisition.


Reply: The landowner is only willing to sell the entire property and because upland 
forest management and high sediment loads are such limiting 


Is information available that connects forest age class data to runoff and other processes 
in the Grays river watershed? Information on this would be a good addition to the PRISM 
application. 


Reply: Yes, the Grays River Watershed and Biological Assessment (2006) describes 
the connection between harvesting and runoff and the high sediment yields in the 
watershed. It concluded that mass wasting events from road building and harvesting 
has led to unprecedented sediment yields and is a limiting factor for salmon in the 
watershed. The Land Trust is also currently working on a VELMA model looking at 
different forest management regimes in the Grays Watershed and the impact on 
hydrology. We anticipate we will have results from that work later this year. 


Describe local, public support for the acquisition proposal. 
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Reply: The Columbia Land Trust presented this project to the Pacific and 
Wahkiakum County Commissioners and the Grays River Habitat Enhancement 
District and there was support for this acquisition. One main concern that we have 
heard from the community is ensuring the land is open for public access and 
recreation. The Land Trust will allow public access that is consistent with the habitat 
goals of the project. The Land Trust will also continue to pay property taxes on the 
property to support the County. 


Include maps showing land types, upland, riparian, and wetland acreage and critical 
habitats overlaid with Lidar imagery in the acquisition area in the PRISM application. This 
information will help reviewers match the proposal with the metrics supplied in PRISM.


Reply: There is now a Lidar map with riparian acreages in the attachments. 


Clarify how acquisition will support future restoration needs in the project area. For 
instance, could acquisition leverage levee removal downstream, on the river right side, 
about two-tenths of a mile upstream of the mouth of the West Fork Grays River. 


Reply: The West Fork Property is no longer included in the acquisition but we 
anticipate future restoration work on the Fossil Creek Property will revolve around 
improving chum spawning habitat on Crazy Johnson and improving forest health. 


    General Comments


There is a hatchery intake on West Fork Grays at 2.6 mi; Chum are documented by 
WDFW up to about river mile 4.9. Upstream of this area there is about a quarter mile 
long canyon reach that is not surveyable. However, nice habitat is available upstream of 
this canyon reach, although WDFW has not documented any salmon upstream of the 
canyon reach, just trout. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Cleared


Topics Comments


Review Panel Comments - Initial


    General Comments (response not required)


This is a well developed and well presented proposal with specific final design tasks laid 
out to implement a process based restoration treatment in the Brownell Creek Reach of 
the SF Toutle. This is the first of 4 phases for treating this reach. The sponsor has an 
implementation plan to complete all 4 phases; final designs will be completed prior to 
implementation of each subsequent phase based on current conditions in the reach. 


The objectives and design elements for the reach are specific and tied to prioritized 
limiting factors. In addition, the specific needs of different species are considered within 
the types and location of large wood treatments planned for the reach. 


There is extensive riparian treatment proposed as well to complement the efforts in 
stabilizing floodplain surfaces to promote riparian growth.


Conceptual designs were presented to SRFB for review prior to this proposal being 
submitted. The sponsor modified the project implementation in response to reviewer and 
stakeholder inputs.
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Could you achieve the same anticipated benefits by using less intensive and costly 
methods, such as installing beaver dam analogs? Describe the cost-benefit of the 
proposed restoration methods. Recommend reviewing some studies by the University of 
Idaho-Moscow that assessed hyporheic flow using low tech. methods. 


Reply: Low tech methods can increase hyporheic flow along the margins of the 
floodplain adjacent to the channel. The right bank floodplain restoration including 
activating the right bank high flow channel; installing pile-ballasted floodplain 
roughness structures; dispersal of loose floodplain wood/slash; and increase in 
beaver-focused revegetation will all improve hyporheic zone recharge and may 
increase beaver activity on the right bank. These activities could increase hyporheic 
flow into the right bank channel margins. 
Low tech methods and overall beaver activity has less of an impact in active 
floodplains of larger rivers than they do in small-medium size waterways. Beaver 
typically don't pond water and build permanent lodges in the lower SF Toutle 
floodplain. They prefer to dam up tributaries flowing across terraces that are isolated 
from the active floodplain as is evident on the right bank terrace above this project 
reach. 
What we're proposing with the hyporheic obstructions will not be any more intensive 
or costly than building habitat complexity structures as shown on sheet 5 of the 
plans. Essentially, we are adding three extra structures to the plan. Due to the 
economy of scales associated with treating over a half mile of broad floodplain 
reach, the overall expense will not be substantial but the potential uplift could be 
really beneficial. 


What is the reason to hold off on Brownell tributary restoration work, and instead starting 
with restoration of habitat in the mainstem South Fork Toutle? This is the reverse 
approach of your earlier work upstream. 


Reply: This is a great question. Brownell creek is nothing like Bear, Harrington, or 
Little Cow Creeks upstream. It is a highly channelized, bedrock-dominant stream 
with minimal existing habitat value. Thus, work in Brownell Creek may require very 
aggressive and expensive work that may not be justified. Thus, we will continue to 
evaluate alternatives for Brownell Creek as we prepare to propose Phase II funding 
in 2023. 


How are you identifying your restoration phases for Brownell Creek? 
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Reply: Final design drawings and planning for Brownell Creek itself will be 
completed with the next proposal in 2023. 
The phasing for the Brownell Reach of the SF Toutle is based on LCFEG capacity to 
implement the projects within the grant timeline. It is also based on our ability to 
produce cost share for the SRFB proposals and the amount of regional funding we 
receive. If our regional allocation was increased, we could scale up and speed up 
the implementation. The four-phase approach is based on using SRFB funding. If an 
alternative funding source is identified that we can use to fund one or more of the 
other phases, we may be able to scale up and speed up the implementation. 


Expenditures related to hyporheic obstruction project components should be clearly 
delineated in the proposal budget. This is key given the uncertainty around the functional 
outcomes. 


Reply: We do not have specific plans for the hyporheic obstructions and therefore 
cannot adequately budget them out. The cost for materials will be about $1,500 per 
structure (1 large log, 4 boulders) and the cost to install them will be about $1,500 
per structure. Thus, for three hyporheic obstructions, it will cost approximately 
$9,000 to install them. The cost to design them will also be a fraction of the total AE 
budget. Assuming the overall cost is about $15,000 and the overall project cost is 
$911,881, this component will comprise less than 2% of the total budget. 


We did not include these structures in the proposal to add uncertainty to the 
application. We added these structures to show that we are thinking critically about 
addressing the key limiting factors for Chinook with this project. We know from 
previous work in the SF Toutle that Chinook prefer cover nearby their spawning 
habitat (i.e. habitat complexity structures) and we suspect based on the best 
available science and field observations that SF Toutle Chinook key in on areas of 
upwelling. If we can strategically create both cover habitat and increase upwelling in 
areas where we know the hyporheic zone is already shallow, we may be able to 
create dependable spawning habitat for Chinook that will persist for decades. 


Subsurface structures will not be harmful, although not sure if they will support hyporheic 
flow improvements given watershed processes in the Toutle system. 


Reply: Thank you. We agree. This is a small component of the overall project 
(~1.6% of the budget). The investment is low. The risk is low. The certainty of 
success is medium based on LCFEG's experience and knowledge of the processes 
in play in this watershed. The potential uplift is high. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Have there been any changes or updates since the project was submitted and reviewed 
in 2020?


Reply: This project did not significantly change from the 2020 application. All project 
elements are the same and the 2020 project was cleared for funding. A few minor 
adjustments are described here. 


We are no longer proposing a third, optional logjam in the mainstem. This was 
removed from the budget altogether. 


Some of the budget numbers have also been updated and adjusted slightly. 


Wetlands have now been delineated and impacts reported on, initiating 
environmental review with relevant permit agencies; since we believe we will be 
enhancing wetlands with this project, we have removed the optional wetland 
enhancement concepts from both the design and budget. 


We have prepared a no-rise flood-level memo, documenting that we expect a no-
rise effect from this project. 


Other permit processes have begun, including SEPA, HPA, USACE consultation, 
etc. 


Our consulting design firm has provided an updated Plan Set, dated March 1, 2021, 
and attached in PRISM, which: 
• Added more detail about the ford crossing (sheet 9) 
• Removed the optional wetland enhancement areas and adjusted the revegetation 
boundaries (sheet 11) 
• Added a quantities table (sheet 2) 
• Added more details to the large wood typicals (sheet 10) 


Has there been a disposal site identified for the excavation spoils?
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Reply: Yes. We will dispose excavation spoils on the same property as the project 
as approved by the landowner, in another area completely away from the water and 
upland of the floodplain and riparian area. 


    Improvements to Make Project Technically Sound (response required)


The project sponsor should provide more information on the potential for channel 
migration to impact the long-term sustainability of fish passage into and out of the side 
channel. Why is the side channel considered a relatively stable location (p. 11 of the 
design report)? Please describe the type of adaptive management efforts and potential 
costs that may be required if channel avulsion impacts fish passage through the side 
channel. This reach of the Wind River is quite dynamic and shows evidence of active 
channel migration. The Review Panel is concerned that sediment deposits could block 
ingress to or egress out of the side channel, particularly if the river migrates away from 
its current location. Hydraulic models are excellent tools for evaluating flow conditions, 
but they rely on a static representation of channel conditions and do not account for 
changing conditions from sediment transport and deposition.


Reply: While we cannot provide certainty that this side channel will perform 
perpetually as designed, it does stand out as having an excellent inherent 
configuration, and ready to have perennial flow activated by a relatively short inlet 
channel that has been configured to optimize flow and sediment transport 
conditions. 


The existing geomorphic setting, combined with proposed actions, support side-
channel longevity. First, the mainstem Wind River at the location of the side-channel 
inlet has been in the same location for at least the last 68 years (see historical aerial 
photo sequence attached in PRISM). In contrast to the rapid past migration of the 
downstream bend, this is not an area likely to see significant lateral channel 
migration due to the river-left terrace just upstream and river-right floodplain 
fill/development across and downstream. Furthermore, the side-channel inlet takes 
off from the mainstem upstream from a riffle crest (hydraulic control) that has been 
in the same general location for decades. These factors suggest that this is a 
suitable location for a side channel inlet; similar locations for constructed side-
channel inlets have proven sustainable for many years on numerous other projects 
throughout the PNW. 


The side channel is currently disconnected due to fill placed for road access to the 
floodplain. This project will reconnect the side channel by constructing an inlet 
through the fill/road berm. The proposed log jams at the inlet and just downstream in 
the side channel are placed to help scour and maintain sediment transport through 
the channel inlet. 


The inlet location has been selected at an existing scour pool, and will be enlarged 
during construction to reduce the potential for initial high water to scour and 
transport alluvium into the inlet. Coarse alluvium such as gravel and cobble will be 
bedload that the river transports past, downstream of, the side channel inlet. (The 
inlet mouth elevation is higher than the scour pool.) Suspended load such as sand 
will be transported into the inlet channel, but the inlet channel is steeper than the 
rest of the existing side channel so sediment entering the inlet will tend to flush 
through. 
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The jams at the inlet also help maintain the side channel width, thus reducing the 
potential capture of the mainstem within the relict side channel alignment. The inlet 
slope is 0.93%, which is steeper than the 0.71% side channel average slope, and 
steeper than the river average slope of 0.4%. Thus, the inlet is configured to 
transport sediments that move through the reach. Deposition may occur midway or 
more down the side-channel where localized roughness and mild slopes may cause 
flows to spread out into the floodplain during flooding, likely creating a multi-
threaded, anastomosing-type channel and wetland complex. 


We acknowledge that a stochastic event such as a large wildfire or landslide could 
increase mainstem large wood loading and even conceivably form a large logjam 
that forces much more flow into the side channel, perhaps even causing side 
channel expansion and an avulsion. But this is a scenario that also already exists in 
the channel migration corridor even without a new and relatively short inlet channel. 
Likewise, such an event could cause a logjam that blocks the new inlet. Other reach-
scale channel changes, including avulsions, are certainly possible. UCD, USFS, and 
Inter-Fluve staff have been working in this reach for more than 20 years. 
Geomorphic studies have been conducted on this reach since the late 1990s and we 
have been tracking conditions since then through various efforts. We have 
anticipated for a long time the potential for a neck cut-off avulsion across the 
downstream meander bend (the large gooseneck bend). See the attached Design 
Report, page 6, for discussion of this possibility.


If such an avulsion were to occur, there will be some incision that runs upstream for 
an unknown distance. The side channel inlet is at an existing pool tail out (lower 
than the riffle crest). If mainstem incision happens to go upstream this far, the inlet 
may remain low enough to maintain some, if less, flow. In addition, the proposed 
side-channel reconnection would help supply water to the abandoned portion of the 
mainstem, thus further increasing the availability of off-channel habitat for steelhead 
that might otherwise be lost due to the avulsion.


At some point in the future if the stream channel were to avulse through the side-
channel alignment, or in another location across the large point bar (both scenarios 
of which are certainly possible over the long-term during large floods), we do not 
envision it would create any fish passage issues. We therefore do not envision 
needing significant adaptive management efforts or incurring any costs as referred 
to in the question. UCD is not indefinitely funded to maintain this project, but we do 
expect ongoing restoration funding in the Wind River from Bonneville Power 
Administration, and should a minor future modification to the project be necessary, 
we are confident we could act on it. In addition to expecting some amount of likely 
funding for ongoing watershed work from BPA, the site has a dedicated landowner 
and an established access road.


The project objectives should be SMART- only the wood quantities objective is actually 
specific and measurable. Perhaps fewer, but more specific objectives, such as the 
amount of new rearing or spawning habitat, the increased number or areal extent of 


ProjectReviewComments 6/29/2021 10:30:14 AM Page 3 of 11


PROJECT: 21-1050 R,  Stabler Bend Side Channel 2021
Sponsor: Underwood Conservation Dist      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments







pools, a 7-day average peak water temperature target, or the percentage of allowable 
cover for invasive species after 3 years of treatment.


Reply: We have set measurable objectives that can be found in the PRISM 
application, under Restoration Metrics, as follows. 
• Length of side channel juvenile salmonid rearing habitat reactivated and re-
connected to the Wind River, year-round = 0.34 mile
• Acres of side channel reactivated as juvenile salmonid rearing habitat = 0.6
• Log jams constructed = 2
• Number of logs used in log jams = 37
• Pools re-activated, created or scoured from log jams = 8 
• Acres of riparian area treated for weeds and established with native plants = 3.5
• Length of riparian area with improved vegetation (including both sides of channel) 
= 0.68 miles
• Average width of riparian area with improved vegetation (on each side) = 50 feet 


    General Comments (response not required)


In 2020, this project was submitted and reviewed (20-1044). There were many questions 
from the local and state reviewers along with substantial replies from the sponsor. The 
project was eventually cleared, but not funded. 


Despite this, significant concerns remain regarding the geomorphic and sediment 
processes at the site in relation to achieving the side channel activation objectives.
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Reply: Please see our answers to other, related questions, discussing 
geomorphology, history, and sediment processes. This project did not significantly 
change from the 2020 application. All significant project elements are the same and 
the 2020 project was cleared for funding. The final TAC ratings included “High” 
scores under Benefits to Fish, Certainty of Success and Cost, and the application 
scored just 7.5 points below the funded projects on the list. If sufficient funding had 
been available, we would have been funded. 


In our experience and observation of stream restoration, natural stream dynamism 
and human-induced processes make all stream projects something of a risk to 
undertake, not just this particular one. While striving to meet fish habitat and 
landowner needs, we designed this project around strict geomorphic objectives so 
as to minimize the inherent risks and provide the most certain, sustainable side 
channel with the most biological benefit for the site. 


The Stabler Bend floodplain is historically dynamic. LiDAR and ground observations 
show relict high-flow channels, perhaps previous main channels, and a scrolling 
meander bend moving south. Part of the historic value of this floodplain area was its 
anastomosing and anabranching, dynamic nature. The existing roadway berm, 
proposed for excavation and opening under this project, cut off much of that 
potential. With this project, the relict side channel will once again be activated and 
free to move along the floodplain as it did historically. 


While we acknowledge that there is inherent risk in stream habitat projects, including 
this one, we developed those aforementioned geomorphic objectives to capture 
enough streamflow for an active side channel and sufficient habitat lift, while taking 
preventive measures against too much sediment and too much stream flow. 


These objectives led us to the engineering of the ELJs, pools, and streambed 
substrate proposed in our design. We have designed for and mitigated these 
dynamics and risks using appropriate and proven restoration methods, rather than 
walking away from a valuable, shovel-read habitat project. With years of planning 
and design completed, we are more than ready to proceed with this important 
project opportunity. 


A very minor comment for the application and design report: the correct reference should 
be to a "relict side channel," instead of "relic". Relic is a noun, typically an object of 
historical significance, while relict in this case refers to a relief feature on the landscape 
that remains after other parts have disappeared and can be used as an adjective. 


Reply: We appreciate the correct use of language; thank you for the clarification. 
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Describe the geomorphic trajectory at the site, including shifts in habitat availability and 
conditions over time, both in the mainstem and side channel. Describe whether the side 
channel is naturally filling in, or is increasingly disconnecting from the mainstem Wind 
River because of incision and meander migration, and how this might affect efficacy of 
side channel restoration. Also, how does upstream mainstem wood structure placement 
and associated flow splitting potentially impact mainstem low flow conditions or avulsion 
risk? What is the risk of losing overall quantity and quality of mainstem habitat by 
diverting flows into the side channel, and could this exacerbate risk of avulsion given 
downstream channel dynamics?


Reply: Historically, this reach was likely characterized by anastomosing and 
anabranching channels interspersed with forested islands, comprising some of the 
greatest habitat diversity in the watershed. This area was likely one of the most 
important spawning and early rearing habitats for Wind River steelhead, most of 
which spawn and rear for a year in the upper watershed before finishing their 
freshwater life history in the lower canyon. Past forestry practices have impacted 
available habitat quantity and quality in streams in the watershed through timber 
harvest, splash damming, wood removal, boulder removal, and the building of roads 
and bridges. The mainstem Wind River through this area was subjected to splash 
dam logging and associated stream cleanouts in the early 1900s, which had a 
profound effect on channel complexity and function. Since that time, the project site 
has been impacted by agricultural and residential uses, resulting in clearing of 
riparian and floodplain vegetation. 


Recent conversations with local landowners familiar with timber harvest history in 
the Wind River basin indicate that the v-shaped chute running in a north-south 
direction and which outlets into the side channel alignment at the toe of the hillslope 
(Figure 3) may have been created to transport harvested logs from the valley slopes 
down into the Wind River (D. Wilson, pers. comm. 2019). 


Historically, a complex matrix of floodplain vegetation communities would have 
existed within the riparian zone and floodplain of the mainstem Wind River in this 
area. This would have included mature conifers that would provide abundant shade 
and a source of large wood that would fall in the river and create channel 
complexity, sort gravels and sediment, create side channel features, and provide 
high quality fish habitat. Floodplain and side channel connectivity, for floods and fish, 
would have been high, with numerous instances of split flow and an abundance of 
floodplain wetlands and off-channel features created by the dynamic lateral 
movement of the river over time. Past management impacts and development have, 
of course, caused channelization, isolation of large quantities of floodplain, and 
truncation of natural channel migration processes, which have reduced habitat 
quality and quantity. The mainstem channel form has changed to single thread in 
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much of this reach. 


In terms of current habitat, much of the length of the relict side channel is active only 
at the 1-year event or greater. Fish have access to this length of side channel for 
rearing and refuge only during a few weeks each year, and stranding is a possibility 
for the remaining parts of the year. Under proposed conditions created by this 
project, the side channel will be active year-round, including at baseflow (77 cfs). 
Having the side channel active year-round is valuable for steelhead rearing, 
especially as high temperature refuge in the summer, and storm flow and velocity 
refuge in the winter. The relict side channel is partially fed by cold groundwater 
inputs, and temperature monitoring of the side channel vs. the mainstem indicate the 
side channel offers cooler summer temperatures and warmer winter temperatures.


The proposed inlet ELJ structure would induce scour in the channel inlet area. The 
inlet location has been selected at an existing scour pool, and will be enlarged 
during construction to reduce the potential for initial high water to scour and 
transport alluvium into the inlet. Coarse alluvium such as gravel and cobble will be 
bedload that the river transports past, downstream of, the side channel inlet. (The 
inlet mouth elevation is higher than the scour pool.) Suspended load such as sand 
will be transported into the inlet channel, but the inlet channel is steeper than the 
rest of the existing side channel so sediment entering the inlet will tend to flush 
through. 


Fine sediment that is delivered to the side channel may be temporarily stored in the 
side channel during high sediment loading floods, but these can be expected to be 
sorted and mobilized through the side channel during the much more frequent 
smaller "clear water" floods and seasonal high water that are not mobilizing large 
volumes of sediment. Hydraulic modeling strongly suggests that sand size particles 
will be mobilized and carried through the side channel. 


We have considered in our design that the neck cutoff avulsion at the sharp oxbow 
downstream is a likely future possibility. This is discussed in the Design Report 
(attached) on page 6. The proposed project is not likely to affect the potential for 
avulsion at the oxbow. Our Geomorphic Objectives on page 3 of the Final Design 
Report states: “Mainstem avulsion downstream could result in channel incision that 
moves up through the [project] site. This project should minimize habitat impacts 
that could result from mainstem channel avulsion.” By activating the side channel 
immediately upstream, the abandoned oxbow bend will probably remain active 
following avulsion of the mainstem, watered and usable by fish, year-round. In 
effect, the proposed side channel would be lengthened in the case of downstream 
avulsion by keeping the oxbow watered up and connected to the mainstem. 


In regard to the risk of losing overall quantity and quality of mainstem habitat by 
diverting flows into the side channel, hydraulic modeling of existing and proposed 
conditions indicates the extent and depth of inundation in the mainstem Wind River 
will decrease very slightly under proposed conditions, primarily at low flows (a 
decrease of 0.03 feet at 77 cfs). However, there is currently little high-quality habitat 
in the mainstem adjacent to and immediately upstream or downstream of the project 
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area, with the exception of the small pools scoured under the river-right logs 
previously placed in the late 1990’s by UCD. This mainstem area offers little or no 
rearing habitat, no consistent refuge from high flows, or hot low laminar flows, and 
few locations with spawning-appropriate gravel beds. The presence of a perennial 
side channel with vegetative and wood cover, significant shade from solar radiation, 
and potential cool-water inputs would substantially increase the availability and 
quality of habitat for salmonids in the reach.


What is the quantity of habitat encompassed in the project site relative to the broader 
Wind River reach where it is located? Address in your response if restoration at the site 
would support overall habitat needs in the reach, or if there other higher priority work 
areas that could produce greater habitat gains, such as working along the downstream 
bend. 
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Reply: Defining projects with an understanding of the broader river system is 
foundational to our salmon/steelhead habitat work. LCFRB, stakeholders and 
partners, including UCD as a subcontractor, have conducted a watershed-wide 
assessment resulting in the Wind River Habitat Restoration Strategy (2017, online 
here: https://www.lcfrb.gen.wa.us/windriver.)? The Strategy identified and prioritized 
dozens of actionable habitat projects. This project was defined and ranked the 
highest priority in the entire geographic scope of the assessment (page 28). Our 
proposal is driven by the Strategy’s considerable analysis. Re-assessing the 
watershed’s various other possibilities is obviously beyond the scope of this 
proposal. 


The mainstem reach downstream of the side channel project gets into a bedrock 
and boulder-dominated channel and has much less potential for any restoration 
actions. There are other potential priority areas in the reach overall, as listed in the 
Wind River Habitat Strategy, but potential work is limited due to landownership, 
existing infrastructure, access and other feasibility challenges. This side-channel is 
one of the only privately-owned floodplain areas, if not the only one, that currently 
has potential for habitat work. 


We have consulted numerous times with local biologists who study fish use and life 
history in the Wind River watershed, including Ian Jezorek at USGS Columbia River 
Research Lab, and Thomas Beuhrens, WDFW research lead. They strongly support 
this project. Beuhrens, WDFW research lead focusing on Wind River steelhead, 
provided helpful background on the context of the watershed’s limiting factors and 
the fish benefit foundations of this project. In Beuhrens’ view, the Stabler floodplain 
holds some of the most degraded habitat and provides the most opportunity for 
recovering lost habitat. Beuhrens has emphasized that projects that restore natural 
floodplain characteristics and processes, and particularly those that increase 
interactions between the river and its floodplain, offer the greatest potential to 
increase steelhead capacity in the basin (personal communication, Buehrens 2020). 


Within the reach where the project is located, there is spawning habitat, but a lack of 
heterogeneity to produce rearing habitat. The entire reach is much simplified with 
very low complexity and little side-channel habitat. Opening the side channel will 
significantly increase rearing habitat within the project section. According to Ian 
Jezorek’s professional opinion, opening this side channel with 10% flow might 
increase steelhead rearing habitat in the?project reach from 20 - 50% (personal 
communication, Jezorek 2020). 


After implementation, the multi-thread channel condition restored by this project, will 
be one of only five island-braid floodplain complexes in the entire Wind River 
watershed downstream of the mining reach in?the headwaters. As a very productive 
habitat type that occurs at a low frequency in the watershed, the restoration of a 
forested island-braid habitat type is likely to be disproportionately productive for its 
area, (personal communication, Buehrens 2021). 


To what degree does landowner willingness prevent additional work in the mainstem 
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adjacent to or downstream of the restoration site?


Reply: This project previously included large wood placements in the mainstem and 
on the river-right bank across from the proposed side channel inlet. These project 
elements were removed following landowner input, and analysis of potential actual 
or perceived flooding impacts to river-right landowners. Given the critical role 
landowner willingness plays in supporting habitat work, we are being careful to 
neither negatively affect nor be perceived as affecting landowners' property outside 
our direct, well-supported, modifications. 


The alluvial reach of the Wind River between Stabler Bridge and the Carson 
National Fish Hatchery offers the greatest remaining restoration potential in the 
Wind River watershed. USFS is actively pursuing other project work, such as the 
Beaver Campground reach, and UCD and USFS staff are planning to partner on 
additional projects that interface the national forest boundary. UCD is also partnering 
with LCFRB members (including Stabler Bend landowner, Del Wilson) and the 
USFS to develop incentives and feasible partnerships with additional private 
landowners in the watershed. Determining which other landowners in an area might 
possibly be engaged in a project now or later is, of course, a key part of all our work. 


However, factors beyond just landowner willingness pose real challenges to 
pursuing other work. The downstream bend and reaches below become bedrock 
and boulder-dominated channel and have much less potential for restoration 
actions. There are other potential priority areas upstream, but potential work is 
limited due to landownership (multitudes of small parcels), existing infrastructure, 
bedrock canyons, access and other feasibility challenges. This side-channel is one 
of the only floodplain areas, if not the only one, that currently has potential for work. 


Describe the potential for dewatering habitat (e.g., pools depth and area) currently 
provided by the mainstem Wind River log jams. Juvenile fish are using these logjam 
structures and pools, and are being provided low and high flow habitat benefits. Losing 
this habitat could be detrimental. 
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Reply: We don’t believe this project will cause any habitat loss to the mainstem, in 
that most of the flow diverted into the side channel will occur at high flows. Watering 
the side-channel year-round, as shown in our hydraulic modeling, will not 
measurably alter the flow dynamics, pools, depth or area of habitat in the main stem. 


Hydraulic modeling results, including a descriptive set of slides posing existing and 
proposed conditions side-by-side, are attached in PRISM. These results show a very 
slight effect to mainstem flows when comparing existing conditions to design 
conditions. At modeled baseflows (77 cfs), water depths near the mainstem wood 
structures on right bank drop by approximately 0.03 feet. At the 100-year event, 
water depths in the same location do not change. As discussed in the design report, 
these minor changes to flows in the mainstem vs. the side channel may relieve a 
small amount of erosion and potential avulsion risk, but it is unlikely to exert any 
noticeable changes either to landowners or to fish. 


There is relatively little habitat heterogeneity in the mainstem immediately upstream 
or downstream of the project area, with the exception of a couple small holes or 
pools scoured under river-right logs (previously placed in the late 1990s by UCD). 
This mainstem area leaves little or no rearing habitat, no consistent refuge from high 
flows, or hot low laminar flows, and few or no spawning-appropriate gravel beds. 


In Jezorek’s professional opinion, this project will increase rearing habitat in both the 
mainstem and side channel. Ongoing research in the Wind River has documented 
large movements of age-1 parr Steelhead downstream from the upper river to lower 
river areas to rear, suggesting limitations on rearing habitat upstream of the lower 
river canyon reaches. Recent work involving PIT tagging of age-0 steelhead in 
headwater areas has yielded estimates that demonstrate that those fish are most 
likely to migrate downstream as age-1 parr (Jezorek 2020). Ongoing work is 
exploring how much density dependence influences this migration. Increases in 
rearing habitat throughout the entire watershed would be beneficial to juvenile 
steelhead capacity (Jezorek, personal communication 2020).? 


Juvenile steelhead need habitat heterogeneity throughout the year for many 
reasons, among them cover, access to food, refuge from high water, potential to 
seek favorable temperature (higher or lower). This project will increase the yearly 
rearing capacity for juvenile steelhead in this reach of the Wind River, as well as 
refuge during high flows (Jezorek, personal communication 2019). 
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PROJECT: 21-1050 R,  Stabler Bend Side Channel 2021
Sponsor: Underwood Conservation Dist      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments








MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Scope concern


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


There are 30 anchor log structures proposed on the conceptual map. How was the 
number of structures determined? How will they be sited and will there be a measurable 
objective for these structures, such as 25% reduction in gradient or 50% increase in 
spawning size gravel deposited in x years?


Relating to this, is the goal to fill in sediment at each structure, or to recruit additional 
large wood to the system to help aggrade material? Also, will the design rely on field fit 
decisions, such as placing wood simply where you can access and anchor material? 


Reply: Our initial estimate of wood placement is based on aerial photography 
assessment including known areas dominated by bedrock and areas accessible for 
import of wood. The buffers adjacent to Germany Creek are understocked and 
hardwood dominated. We could probably recruit some material from the buffer but at 
a cost to riparian function. We have observed areas where bedload is accumulating 
which we will avoid with this phase of the project. These areas will be assessed 
during field reconnaissance and ability/need to introduce large woody material will 
be evaluated for possible inclusion into a phase II project proposal. The objective of 
this phase I project is to anchor wood to accumulate bedload being transported 
through the system. When opportunity allows channel margin wood anchoring will 
include objective for recruiting additional wood. Approximate spacing of wood 
structure will be calculated using the tangent length from one structure to the next 
for the given slope of creek. Equally important is the field fit aspect which does 
account for where you can get the wood to and local anchoring ability including fit to 
the bedrock and rock competency. We intend to anchor wood to the bedrock with 
bedrock anchors drilled and epoxied into the bedrock. Logs will be attached to the 
anchors using chain. Chain does not have the tendency to stretch like cable. The 
habitat outcome is to have a cobble:gravel substrate that will provide interstitial 
spaces for rearing juveniles. Pool habitat will be encouraged to form downstream of 
each log so long as spacing can be adhered to. This will hopefully encourage rearing 
and migration habitat in the pool and spawning opportunity on the tail out of the pool. 
We hope to realize some insulation value of substrate accumulated on bedrock. In 
the Coweeman River (much wider system) we observed temperature ratcheting up 
from day to day rather than cooling off like a normal diurnal pattern. 


Please elaborate on SMART objectives to identify biological goals that are specific and 
measurable (e.g., increase spawnable gravel by 50% , reconnect at least 500 feet of side 
channel length, add at least 200 conifer trees per acre of riparian area). The current 
objectives are simply implementation goals.
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PROJECT: 21-1078 R,   Upper Germany Creek Restoration Project
Sponsor: Cowlitz Conservation Dist      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments







Reply: Install wood based channel spanning structures to accumulate substrate 
upstream of the structure. When available wood structure will be spaced to 
encourage a pool: riffle sequence. 
Substrate accumulation will serve to insulate bedrock helping to address stream 
temperature concerns in the watershed. 
Improve riparian function by increasing species diversity and restoring the buffer to a 
fully stocked condition by planting shade tolerant conifer within canopy gaps. 
Stocking rate will be highly dependent on conditions actually encountered during 
planting. 


Thank you for providing information about lessons learned from the Coweeman project. 
It is mentioned that gravel will need to be stocked in the anchored log structures. Is this 
gravel material included in the materials budget? And more importantly are there 
abundant natural gravel sources upstream to continue building and replenishing gravel 
deposits in the project area over time?


Reply: Based upon bedload observations in the system downstream, there are 
abundant sources upstream. We anticipate that functioning structures will be 
completely filled during the first winter. We learned from the Coweeman that it helps 
considerably to place gravel along the upstream face of structures ahead of the first 
winter. This helps avoid native wood and large rock saltating through the system 
from hammering the structure. There are a lot of issues involved with getting "seed" 
gravel to the structures. Yes, we have attempted to account for these costs within 
the budget. 


    Improvements to Make Project Technically Sound (response required)


The project includes the reconnection of a side channel area in Reach 8, but very little 
description of its condition or restoration needs was provided. Please provide information 
on the existing habitat conditions, fish use, and restoration objectives for this side 
channel. Is the side channel intended to be available at all flows or only for higher flows?


Reply: The side channel opportunity was made aware to us through the LCFRB 
project siting project. We have not laid eyes of the opportunity in the field, yet. This 
is part of the design component of the design-build project. 


Will the hydrologic modeling that appears in the budget be sufficient to show when and 
how often the side channel is connected under current and desired conditions?


Reply: As the side channel opportunity is explored yes, hydrologic modelling will be 
undertaken to assess present connectivity as well as desired connectivity. 


This project is design/build; therefore not required to provide a preliminary design; 
however it would improve the proposal if some typicals were provided of anchored log 
and debris jam structures. Photo documentation of these structures in comparable 
steams would also make it more clear what is being proposed. The sponsor discussed 
anchoring techniques from the Coweeman River, if there are pictures or information from 
that project that would help illustrate the plans for Germany Creek, please provide them.


Reply: Attached in PRISM


Please provide a little more information about the conifer planting approach, including 
specific areas you plan on targeting. The site photos provided show densely packed 
canopy and a fairly confined valley width so it is unclear what the need is from the 
information provided.
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Reply: We intend on sending planting crews up both sides of Germany Creek. We 
will end up walking and planting within the entire reach and target edge of creek out 
to 180 feet. The intent is to plant shade tolerant conifer into canopy gaps. The target 
stocking rate depends on the age of the riparian vegetation. From aerial photos, the 
surrounding buffers appear to be about 50 feet wide (forest practices at the time). 
Beyond the 50-foot buffer, the stand appears to be about 30 years old and 
hardwood dominated. The plan is to bring the stand up to fully stocked by 
overplanting in canopy gaps. Shade tolerant species will include Grand Fir (Abies 
Grandis), Western Red Cedar (Thuja Plicata), Western Hemlock (Tsuga 
Heterophylla). 


    General Comments (response not required)


The proposed Upper Germany Creek project is operating on a reach scale with one 
landowner and focused on restoring spawning gravels and improving/increasing rearing 
habitat primarily for mid-columbia steelhead, which are the salmonids most likely to 
utilize this area of Germany Creek. 
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PROJECT: 21-1078 R,   Upper Germany Creek Restoration Project
Sponsor: Cowlitz Conservation Dist      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments







MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Provide details on how you will determine large wood structure placement and spacing. 
Include supporting information on the expected habitat outcome of the structures. 
Relating to this, is the goal to fill in sediment at each structure, or to recruit additional 
large wood to the system to aggrade material? Also, will the design rely on field fit 
decisions, such as placing wood simply where you can access and anchor material? 


Reply: Our initial estimate of wood placement is based on aerial photography 
assessment including known areas dominated by bedrock and areas accessible for 
import of wood. The buffers adjacent to Germany Creek are understocked and 
hardwood dominated. We could probably recruit some material from the buffer but at 
a cost to riparian function. We have observed areas where bedload is accumulating 
which we will avoid with this phase of the project. These areas will be assessed 
during field reconnaissance and ability/need to introduce large woody material will 
be evaluated for possible inclusion into a phase II project proposal. The objective of 
this phase I project is to anchor wood to accumulate bedload being transported 
through the system. When opportunity allows channel margin wood anchoring will 
include objective for recruiting additional wood. Approximate spacing of wood 
structure will be calculated using the tangent length from one structure to the next 
for the given slope of creek. Equally important is the field fit aspect which does 
account for where you can get the wood to and local anchoring ability including fit to 
the bedrock and rock competency. We intend to anchor wood to the bedrock with 
bedrock anchors drilled and epoxied into the bedrock. Logs will be attached to the 
anchors using chain. Chain does not have the tendency to stretch like cable. The 
habitat outcome is to have a cobble:gravel substrate that will provide interstitial 
spaces for rearing juveniles. Pool habitat will be encouraged to form downstream of 
each log so long as spacing can be adhered to. This will hopefully encourage rearing 
and migration habitat in the pool and spawning opportunity on the tail out of the pool. 
We hope to realize some insulation value of substrate accumulated on bedrock. In 
the Coweeman River (much wider system) we observed temperature ratcheting up 
from day to day rather than cooling off like a normal diurnal pattern. 


Will logs be anchored to bedrock and, if so, by chain or cable? 


Reply: Yes, logs will be anchored to bedrock. They will be anchored through use of 
an epoxied all-thread bolt and heavy lashing chain. Industrial strength thread lock or 
hammering threads will be used to prevent the nut from backing off. The all-thread 
will be cut flush with the anchor nut. 


Where will wood be sourced from? 


Reply: Sierra Pacific is confident that they can source the large woody debris for the 
project to meet log specifications and to provide local match. 


Include information on how the design is informed by restoration in other bedrock 
channel systems. 
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Reply: We have completed three bedrock projects in the Coweeman River and 
observed Lower Columbia Fish Enhancement Group bedrock projects. These 
informed our approach by encouraging channel spanning structures, use of chain 
over cable, assessing the competency of bedrock simple through drill time, the 
number of anchors based on drill times, and the importance of seeding the upstream 
side of a log weir with substrate. All our structures to date filled with substrate during 
the first couple of high waters. Therefore, a single log weir does not tend to 
accumulate other LWD very efficiently as it tends to float over the top. Channel 
margin anchor wood can be positioned easily to recruit additional wood. 


Large wood volume from the 1970’s was referenced in your virtual tour. Clarify if there is 
a reference reach for the target wood loading in Germany Creek or a similar system, or 
whether you are simply placing wood where you can. Historical photos and details on 
how current watershed conditions differ from historical conditions would supplement your 
virtual tour, and help reviewers better understanding geomorphic potential. 


Reply: The reference to the 1970’s was about mass wasting in the watershed. The 
massing wasting events tended to dam the creek resulting in dam-break flood 
events that scoured out Germany Creek (very similar to splash-damming). We have 
aerial photography sets about 5 years apart beginning about 1955 in Cowlitz 
County. In 1980’s aerial the creek is fairly visible due to scour. Prior to that the 
riparian buffers were intact and ability to view wood in the channel very limited. We 
do have stream habitat survey data from the early 2000’s that also show a lack of 
woody debris. But again, this is post mass wasting that scoured the channel. 
Ownership has changed hands several times and current foresters are all relatively 
new so even pre-mass wasting conditions are not readily available. Literature values 
are the primary indices of wood loading for the system. There are a couple of 
reaches that show relatively high use by salmon. These reaches appear to have 
good wood loading. However, recruited wood is small and highly mobile. Therefore, 
we are focused on building the substrate. As we assess the proposed reach, we will 
look at opportunities to increase loading. If funding permits, we will add wood, but 
the plan is to make any additional wood loading a component of a subsequent 
phase. 


Describe the conifer planting approach, including specific areas you plan on targeting. 


Reply: We intend on sending planting crews up both sides of Germany Creek. We 
will end up walking and planting within the entire reach and target edge of creek out 
to 180 feet. The intent is to plant shade tolerant conifer into canopy gaps. The target 
stocking rate depends on the age of the riparian vegetation. From aerial photos, the 
surrounding buffers appear to be about 50 feet wide (forest practices at the time). 
Beyond the 50-foot buffer, the stand appears to be about 30 years old. The plan is to 
bring the stand up to fully stocked by overplanting in canopy gaps. Shade tolerant 
species will include Grand Fir (Abies Grandis), Western Red Cedar (Thuja Plicata), 
Western Hemlock (Tsuga Heterophylla). 


    General Comments


Recommend adding that Chinook do travel about a quarter mile upstream of the 1300 
road bridge, and into the project area. You can reference personal communication with 
Lisa Brown for this information. 


Reply: Per personnel communication with Lisa Brown, Chinook travel about a 
quarter mile upstream of the 1300 road bridge. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Other


Topics Comments


Review Panel Comments - Initial


    Improvements to Make Project Technically Sound (response required)


Based on the channel width noted in the Design Report (25 to 35 feet), and the modeled 
depths of 2 to 3 feet, it seems the technique used could be more LWD replenishment 
versus placement. LWD replenishment may have a higher level of certainty as wood is 
moved during floods and is allowed to form naturally. This takes a lot of the guess work 
out of the engineered design approach. This technique also fits well with your plans for 
riparian forest restoration.


Reply: This project is primarily a LWD replenishment project and the ELJ structures 
are placed to ensure the majority of placed wood stays within the project reach. Per 
Mitchell Creek Preliminary Design Report, page 10 “The proposed designs are 
intended for structures to deform during flooding events, with placed logs shifting 
position within the same structure or potentially becoming dislodged and recruited 
onto the next downstream ELJ. ELJs have been designed to remain stable in the 
channel for flows up to and including the 2-yr recurrence interval discharge. Loose 
trees placed in the channel are anticipated to mobilize and become entangled in 
downstream ELJs over time.”
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PROJECT: 21-1104 R,  Mitchell Creek Floodplain Reconnection
Sponsor: Cowlitz Indian Tribe      Program: SALMON ST PROJ      Status: Application Resubmitted
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


If you allow natural processes to move and sort large wood and sediment, you typically 
have better habitat responses than when you install engineered structures. Given this, 
have you considered a less engineered approach (i.e. large wood placement with 
helicopters) that relies on channel dynamics to naturally occur and create more habitat? 
The channel widths in the targeted stream reach would support this approach. 


Reply: We have considered helicopter-only wood placement through this project 
reach, however the ease of excavator access, cost, and increased certainty of 
success with the construction of log jams has led to the selection of a mixed 
helicopter/excavator approach. This project will utilize a helicopter to transport wood 
to designated stockpile locations within the project reach. Excavators will access the 
project site on old spur roads and build log jams while dispersing the stockpiled logs 
throughout the project reach. The use of excavators allows for keying in placed 
wood within the riparian area, filling porous logjam voids with slash, more precise 
wood placement, burying logs ends, and the creation of a higher quality restoration 
product. 
The majority of wood placed within this project reach is loose, un-anchored and may 
shift during annual high-water events. The size, length, diameter, rootwad attached 
pieces and sheer quantity of loose wood proposed will interact and lock together if 
movement occurs during large flood events. If any wood pieces manage to float 
longer distances, the designed ELJ’s structures will collect mobile wood. The mixed 
approach of the placement of ELJ structures and hundreds of loose logs/whole trees 
embraces the natural formation of logjams while also increasing the level of certainty 
mobile logs will be trapped within the project reach, before they could float 
downstream and possibly impact the landowner’s bridge crossing. 


Is there a long-term stewardship plan in place for alder restoration? If this is a future 
need in the watershed, how might this work be funded? Consider reaching out to the 
Mason County Conservation District about their work along the Skokomish River: they 
have a riparian stewardship program in place that might be worth adapting for the Grays.


Reply: A long-term stewardship plan has yet to be developed for the alder-
thinning/conifer release portion of this project. The Tribe will speak with Mason 
County Conservation District to determine if their stewardship program is applicable 
for this upper Grays River watershed. The development of a stewardship program 
would be well received if proposed during the next Washington Coastal 
Conservation Resilience and Restoration Initiative (WCRRI) grant round.


Ensure that flow past large wood structures support sediment and flow processes, and 
associated habitat formation, downstream. Modeling how structure placement supports 
the formation of habitat features is key to restoration work. This could provide efficiencies 
in terms of how much wood is placed in a system, versus how much habitat is gained. 


ProjectReviewComments 6/29/2021 10:40:58 AM Page 2 of 3


PROJECT: 21-1104 R,  Mitchell Creek Floodplain Reconnection
Sponsor: Cowlitz Indian Tribe      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments







Reply: The proposed ELJ’s and loose logs does not exceed the key piece criteria 
and quantities per recommendations by Fox and Bolton (2007). The formation of 
habitat and restoration of sediment and flow processes will be further evaluated 
comparing existing and proposed 2D hydraulic model results, depicting areas with 
slower velocities, newly inundated floodplains, greater hydraulic complexity (fast, 
slow, deep, shallow water in close proximity) and reduced sediment transport 
capacity. The results of this modeling will be used to optimize the number and 
locations of proposed ELJs and placed wood in the reach. 


Smaller, single channel spanning logs can work well in a system this size. 


Reply: We are planning to place an abundance of single channel spanning logs at 
this project site and if they become mobile they will interlock with the next piece 
located just downstream or rack into an ELJ.
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


What is the current rate of bank erosion at the proposed bank structures sites? Do you 
have any photographs of the eroding banks to illustrate the magnitude of the issue?


Reply: Only a few of the proposed structures are located where the creek removed 
vegetation the past couple of winters. These are areas where the creek recruited red 
alder leaving an exposed vertical bank. The biggest bank erosion concerns is along 
the lower right bank where rock rip rap placed to protect the road crossing ends. The 
creek bank is avulsing above the rock and threatens to erode in behind the rock. 


How incised is the creek channel ? At what flood-recurrence interval does the creek 
typically overtop its banks?


Reply: The creek is entrenched not necessarily incised. The creek reaches top of 
bank once or twice each winter. The 2-year flood flow flows across portions of the 
farm. 


What does an undercut bank structure look like and how does it function?


Reply: The undercut bank structure consist of a large diamter log laid parallel to the 
creek. Rootwads are laid perpendicular to the log with small end buried in the 
streambank. The rootwad extend about 5-10 feet beyond the log creating an 
undercut bank. The remainder of the structure is racked to influence flood flows. 


The conceptual designs indicate that the riparian buffer is an average of 68 feet. What is 
the minimum buffer width that will be maintained and where is this likely to occur?


Reply: Falk Creek has the minimum buffer averaging about 30 feet. This buffer is 
one the landowner agreed to with reservation as the creek is not moving and it is 
their most productive hayfield. 


    Improvements to Make Project Technically Sound (response required)


The project sponsor should include a LiDAR bare-earth shaded relief of the project reach 
to help show the geomorphic characteristics of the site. A simple screenshot of the 
project area from the Washington Department of Natural Resources LiDAR portal would 
be satisfactory. 


Reply: Attached in PRISM


Please elaborate on SMART objectives to identify biological goals that are specific and 
measurable (e.g., reduce invasive species area by 90% , reconnect at least 500 feet of 
side channel length, add at least 200 conifer trees per acre of riparian area). The current 
objectives are simply implementation goals. 
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Reply: Increase instream habitat quantity and diversity through placement of large 
woody debris. 
Restore riparian function along 3000 feet of Middle Valley Skamokawa that coupled 
with the other riparian restoration projects will begin to address watershed concerns 
for both shade and fine sediment delivery. 
Effectively exclude livestock from Middle Valley Skamokawa Creek. 


The application states that 18 habitat wood structures will be placed in Skamokawa 
Creek, but the cost estimate has a quantity of 14 habitat structures and one debris jam. 
Please clarify the actual number of structures being constructed and ensure that the 
current cost estimate is accurate. 


Reply: Reviewed the cost estimate and the concept plan map. Both are accurate. 
The project includes 14 habitat clusters, 2 undercut bank structures, and one debris 
jam structure. 


The value of the habitat in Falk Creek is not clearly represented in the proposal, but the 
sponsor provided information about the ownership and the condition of this small 
tributary in the presentation. Including this information in the proposal supports and 
justifies the benefit of fencing, riparian treatments and Large wood installations in this 
tributary..


Reply: The habitat in Skamokawa Creek is valued for Chum, Coho, Chinook, and 
Steelhead habitat. The current habitat conditions is very similar to other reaches in 
Skamokawa Creek. The habitat is riffle dominated and entrenched with fine 
sediment. Riparian conditions consist of a single thread of Red Alder. The 
landowners had effectively removed livestock from the creek. Recent flood flows 
have recruited several lengths of red alder and fences are hanging out over the 
creek in 2-3 locations. The landowners are interested in improving salmon habitat 
and restoring riparian function along the creek. They thought they would be able to 
achieve this with 20-30 foot wide buffers. Most of the wood structures are being 
installed for habitat value. The two undercut bank structures, the debris jam, and 
three of the habitat clusters are being installed for both habitat value as well as 
streambank stability. This is necessary to provide time for root strength function to 
develop. 


    General Comments (response not required)


The project sponsor has done extensive work in the Skamokawa Creek basin that links 
many smaller projects into a larger strategy of successful salmon habitat restoration on 
private agricultural lands.


Reply: Thank you for recognizing the effort and the accomplishments realized 
through the Skamokawa Creek Watershed project. 
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Falk Creek headwaters are protected by DNR as marbled murrelet habitat. Provide more 
details on Falk Creek drainage and existing habitat conditions to help understand why 
and how the proposed work fits in with watershed processes in this drainage. 


Reply: Falk Creek flows along the East boundary of the Cleveland parcel for about 
1000 feet. There is about 500 feet of creek flowing through pasture on what was 
once the Case property. From there up the District worked with the Case family and 
installed both wood structures and a forest riparian buffer. The buffer is about 15 
years of age and buffers both sides of Falk Creek. The buffered section of stream 
extends upstream to the industry road. Upstream of the industry road is DNR 
ownership. Through the Skamokawa Creek Community watershed effort and if the 
Cleveland project is funded, the District will have conducted restoration on all but 
about 1000 feet of non-industrial ownership in the Falk Creek subbasin. 


What project aspects are focused on landowner interests (i.e. bank stability) versus 
riparian habitat function? This information is essential to helping understand how the 
proposal meets salmon recovery project criteria. 


Reply: The landowner approached the District to assist in establishing a forested 
riparian buffer. Understand that bank stability is one function of a riparian buffer. The 
critical functions in the Skamokawa Creek watershed include shade, bank stability, 
allochtonous inputs, terrestrial habitat, and future wood recruitment. After meeting 
with the landowner, the District encouraged the installation of wood structures to 
promote instream habitat (pools) and to slow migration to provide time needed to 
establish root strength riparian function. 


Clarify where the narrowest and widest riparian buffer locations are in the project area. 


Reply: This seems to be best answered by looking at the buffer polygon on the 
concept map. The buffer is narrowest along Falk Creek. The original project did not 
include Falk Creek, when we approached the landowner with the TAC request he 
hesitantly said yes, he could buffer Falk Creek. However, the field adjacent to Falk 
Creek is his most productive hayfield which is required to generate the feed that 
carries their operation through the winter months. Along Middle Valley Skamokawa 
Creek the buffer is pretty uniform. The average buffer width was determined by 
dividing the buffer polygon size in square feet by the length of creek frontage. 


Were maximum buffer widths pursued with the landowner? Details are needed on how 
68 feet buffers were landed on. It would be helpful to consult Ecology’s riparian buffer 
width mapping tool, as well as fish presence information in SalmonScape and the DNR 
Forest Practices tools. You can access the Ecology buffer tool here: 
https://www.arcgis.com/home/webmap/viewer.html?
webmap=d5478a4aaf704d81bac63ffc934e1549&amp;extent=-
123.0388%2C47.109%2C-122.5317%2C47.2963. 
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Reply: The landowner originally wanted much smaller buffers, something closer to 
about 30 feet. I met with the landowner and as we were walking and talking I pointed 
out the tractor access trails and suggested that we should extend buffers out to the 
access corridor. This would maximize the buffer width and maximize the amount of 
pasture / hayfield retained for the operation (livelihood). Once the polygons were 
roughed in, the area of the polygon in square feet was divided by the stream 
frontage to obtain the average buffer width. The buffer averages 68 feet on each 
side of Middle Valley Skamokawa. We have installed well over 50 forest riparian 
buffers along about 20 miles of local rivers and streams through the Conservation 
Reserve Enhanced Program. I do believe the buffer polygon to be very accurate and 
revealing. This is one of the first projects that we have requested funding through 
salmon recovery. We typically would install buffers through the Conservation 
Reserved Enhanced Program. We were not quite expecting to run into a big debate 
over site potential tree height. Being one of many at Oregon State that worked on 
the Forest Ecosystem Management Assessment Team, I am quite familiar with 
effective buffer widths and the nuances for each of the riparian functions. Sixty-eight 
foot buffers provide 100% of the bank stabilization needs, 80% of the shade needs, 
and most of the wood recruitment needs if you take into account the percent 
likelihood of a tree reaching the creek and equally important in an entrenched (not 
incised) will the tree ever enter the creek and function. Where 68 foot buffers fail to 
meet riparian function is in the terrestrial wildlife need. But you must appreciate the 
fact that elk and deer favor the forage afforded by the local pastures and hayfields. 
We believe that we have struck a very common sense balance with the proposed 
project given the resource needs and the landowners management needs. 


Although 68 foot riparian buffers are indeed better than nothing, concerned that plantings 
would be taken out in 2-3 year flood events even if planting occurred with placement of 
large wood. This is important to consider in cost-benefit evaluation, especially because 
these are proposed narrow buffers on such a short length of the river. Can you provide 
details on how these narrow buffers will provide habitat benefits? Can you provide 
information from past projects with similar riparian restoration as an example of how 
similar methods have turned out in terms of habitat improvements in the long run? 


Reply: We have implemented 12 projects within the Skamokawa Creek Community 
watershed encompassing about 12 miles of riparian buffer. All have performed 
beautifully. We would not have done any of them if we were not allowed to install 
wood structures. Our wood structures provided increased instream habitat quantity 
and diversity and serve to deflect stream energy toward the center of the channel. 
Without the wood structures, you are right, in some areas we were losing 10 feet of 
streambank in a single 2+year flood event. The question to be asking is do you want 
2800 feet of 68 foot buffer (each side) or do you want 2800 feet of no buffer. Please 
read the salmon recovery plan as we have strayed from its intent. The salmon 
recovery plan recognizes the need to work with people and integrate salmon 
recovery into land management activities. The Districts thermograph project from 15 
years ago showed that most of the stream temperature excursions above state 
standards occurred in reaches downstream of forested land use. The District has 
been working with landowners to implement projects focused on the long term 
objective of restoring riparian function for the past 15 years. We now have buffers 
approaching 15 years of age and the shade function is being restored. We have 
plans to redeploy recording thermograph to assess the effect of our efforts. Until 
then about all we can do is provide a qualitative "things are looking good".
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Improvements to Make Project Technically Sound (response required)


The project proposal should provide more geomorphic context about the site. While the 
project sponsor has done extensive hydrologic modeling, very little information has been 
provided about how future sediment transport and deposition could impact the long-term 
success of the project, particularly considering its location just downstream from a 
confined reach and the effects of campground infrastructure on the floodplain (e.g., 
entrenchment, bank stabilization).


Reply: The Beaver Campground Reach was historically a depositional area with 
multiple active channels that meandered across the floodplain. At the upstream 
reach break, a natural constriction is present from a bedrock outcropping that 
confines the channel against the east valley wall. The campground was constructed 
below that natural pinch point in what was historically an active channel. To mitigate 
flooding of the campground the USFS constructed an elevated and armored berm 
for the length of the campground. After the berm and continued constriction of the 
channel, the floodplain is open to continue a meandering pattern. If historical large 
wood loading regimes were present, the floodplain below the campground would be 
active with side channels and other off-channel habitats. However, this is not the 
case and large wood recruitment in the Wind River has been limited by timber 
harvest to the river edge throughout most of the whole watershed. Constructing 
large wood complexes at the side channels below the campground infrastructure will 
proved a stop gap measure until future wood recruitment is available. Once the side 
channels are activated, energy from the river will be dissipated from a confined 
channel form to an anastomosing channel form and subsequent deposition of 
sediment and woody debris will occur between the side channel entrances and the 
side channel exit. 


As this deposition within the proposed project area occurs it will set the stage for 
future work upstream work to remove the berm and reactivate more of the 
floodplain. 


A visual with sediment modeling is attached showing expected sediment 
depositional areas. 


The project sponsor should include a LiDAR bare-earth shaded relief of the project reach 
to help show the geomorphic characteristics of the site. A simple screenshot of the 
project area from the Washington Department of Natural Resources LiDAR portal would 
be satisfactory. 
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Reply: An attachment was added with lidar images showing geomorphic 
characteristics of the proposed project.


    General Comments (response not required)


The project sponsor is still evaluating important details about the project design including 
inlet elevations for the side channels and the amount of perennial flow within each side 
channel. The Review Panel is likely to condition the project for further design review 
once these details have been addressed.


Reply: After visiting the site this spring and taking elevation points the USFS has 
decided to use the elevations described in the preliminary design and expect to 
incorporate these elevations into the final design. We have attached a document 
with maps that show a campground map, lidar, velocity model, and critical grain size 
model. 


The project sponsor will accept a condition for design review.
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Sponsor: Mid-Columbia RFEG      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments







MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


What is the proposed inundation elevation and seasonality of the side channel relative to 
the mainstem Wind River? The mainstem goal is to aggrade the channel but the USFS 
goal is to support perennial flow in the side channel, which implies a lower main channel 
elevation is necessary. The design sheets will need to be updated to reflect these 
desired outcomes, and modeling is likely required to support the project design. 
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Reply: After visiting the site this spring and taking elevation points the USFS has 
decided to use the elevations described in the preliminary design and expect to 
incorporate these elevations into our final design. The USFS will apply the following 
the description from page 10 and 11 of the preliminary design: 
Enhancement of three existing side channels (referred to as the lower left side 
channel, upper left 
side channel, and the right side channel) are proposed within the design reaches. 
The inlet to each 
side channel will be located on the outer bend of river meanders, and the proposed 
flow paths 
follow existing floodplain channels to minimize excavation quantities and riparian 
impacts. The 
lower left and right side channels are proposed to activate during average summer 
flows with a flow 
depth of approximately 3 inches at this stage. The upper left side channel is 
proposed to convey 
winter flows with 12 inches of depth during the average winter flow conditions. In all 
cases, the 
excavation quantity, and thus the frequency of engagement, was balanced with the 
expected benefit. 
The right side channel alignment will be approximately 1,250 feet long and consists 
of selective 
excavations along an existing flow path behind a vegetated gravel bar on river-right. 
A 325-foot long 
secondary flow path will also contribute flow from the mainstem to the lower portion 
of the right 
side channel, and also consists of enhancing an existing flow path that traverses the 
gravel bar. 
The 1,100-foot-long lower left side channel is proposed on river-left and follows a 
shallow existing 
depression. The upper left side channel alignment is also proposed on the left 
floodplain and will 
travel 1,600 feet through a relic floodplain channel until its confluence with the lower 
left side 
channel. Natural depressional channels branch off the lower and upper alignments 
and will further 
encourage wetland formation and habitat diversity.


An apex-style log jam is proposed at each side channel inlet to help maintain the 
inlet depth via 
scour and to constrict the mainstem cross-section to encourage flow to enter the 
side channel. Log 
placements and structures are proposed throughout the side channels for added 
channel complexity 
and diversity. Pools and riffles will be graded into the side channel to increase 
habitat and geomorphic complexity. Pools will be associated with log structures to 
help maintain pool scour and complexity.


More application details are necessary to understand the desired side channel flow and 
sediment outcomes, and associated tradeoffs, between the submitted preliminary design 
and outstanding design decisions. 
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Reply: After visiting the site this spring and taking elevation points the USFS has 
decided to use the elevations described in the preliminary design and expect to 
incorporate these elevations into the final design. We have attached a document 
with maps that show a campground map, lidar, velocity model, and critical grain size 
model. 


Is the proposed side channel work considered to be habitat enhancement or creation? 
What is the existing connectivity of the side channel?


Reply: The existing side channel is a Q1.5 activation and has low habitat complexity, 
with very little large wood within the side channels. The proposed work is considered 
habitat enhancement with side channel flow goals at 3 inches during summer flow. 
Please see answer to question on side channel flow. 


Have you considered focusing on off-channel habitat instead of side channel habitat? 
Off-channel habitat may reduce the risk of juvenile fish stranding, mainstem flow impacts 
and potential for habitat disconnection. Design materials should highlight how juvenile 
stranding is avoided. Constructing off-channel habitat will also reduce concerns about 
splitting mainstem flows. 


Reply: The design focuses on both off-channel and side channel habitat by placing 
large wood within mainstem and side channels. Existing side channels already 
cause juvenile fish stranding. The proposed enhanced habitat should help improve 
fish stranding. Placement of sufficient large wood roughness in the side channels 
and floodplain will alleviate concerns about capturing or splitting the mainstem 
beyond the designed parameters. 


Additional information is needed on broader geomorphic conditions, such as sediment 
processes, river confinement and/or migration, and bed elevation conditions that are 
important to consider when reviewing the design. Consider in the design approach that 
the upstream stream reach is confined, whereas the campground reach where the 
project is situated is largely unconfined.


Reply: The Beaver Campground Reach was historically a depositional area with 
multiple active channels that meandered across the floodplain. At the upstream 
reach break, a natural constriction is present from a bedrock outcropping that 
confines the channel against the east valley wall. The campground was constructed 
below that natural pinch point in what was historically an active channel. To mitigate 
flooding of the campground, the USFS constructed an elevated and armored berm 
for the length of the campground. Downstream of the berm and constricted channel, 
the floodplain is open to continue a meandering pattern. If historical large wood 
loading regimes were present, the floodplain below the campground would be active 
with side channels and other off-channel habitats. However, this is not the case and 
large wood recruitment in the Wind River has been limited by historic timber harvest 
to the river edge throughout most of the watershed. Constructing large wood 
complexes at the side channels below the campground infrastructure will provide a 
stop gap measure until future wood recruitment is available. Once the side channels 
are activated, energy from the river will be dissipated from a confined channel form 
to an anastomosing channel form and subsequent deposition of sediment and 
woody debris will occur between the side channel entrances and the side channel 
exit. 
This proposed project will increase deposition in the mainstem Wind in the project 
reach, improving the success of future floodplain restoration and berm removal 
upstream and adjacent to the campground. 
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Has a design alternative already been selected? It will be important to highlight the goals 
and objectives of the selected design alternative. Consider whether you are providing the 
LCFRB TAC and SRFB Review Panel enough information to assess and score this 
proposal. 


Reply: The Conceptual Design process (supported by SRFB grant #17-1078) 
identified multiple alternatives and worked with stakeholders to select a preferred 
alternative over a two year process. This current proposal requests funding to 
implement the selected alternative for the downstream portion of the larger area 
studied under 17-1078. Goals throughout the process were to find feasible actions to 
improve fish habitat and stream process while having to consider the location of the 
campground and Wind River Highway as being constraints. The beaver reach side-
channel restoration portion of this reach was the most economical to implement, was 
the least impactful on the campground and the highway and gives the largest 
ecological lift that will create complex habitat for aquatic species.


    General Comments


If funded, the LCFRB TAC requests that they review design materials prior to 
construction as a condition in the RCO contract.


Reply: Yes, we would accept that condition.
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PROJECT: 21-1098 R,  Beaver Reach Side-Channel Restoration
Sponsor: Mid-Columbia RFEG      Program: SALMON ST PROJ      Status: Application Resubmitted
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Will the design of this culvert include in-stream measures to prevent head-cut or loss of 
habitat complexity upstream of the culvert? 


Reply: Yes, the Forest Service's Aquatic Organism Passage design approach is 
geared toward a simulated stream design within our structures. This design and 
implementation will go upstream and downstream of the culvert influence on the 
channel to insure upstream and downstream habitat values are protected. 


    Improvements to Make Project Technically Sound (response required)


The sponsor stated that the habitat condition below the barrier is in need of some 
enhancement and/or restoration work. This portion of the project will be completed in 
phase 2 and that the USFS had an action plan for habitat improvements downstream of 
this culvert. A summary of the action plan including its connection with and timing in 
relation to the culvert replacement would improve the strength of the proposal.


Reply: We added the Forest Service's draft Watershed Action Plan that gives details 
on planned projects in the Dry Creek watershed. It also estimates when the Forest 
Service is planning to implement the projects. Currently all are planned to be 
implemented and finished by 2024. 


    General Comments (response not required)


This is a fairly straight-forward, but large barrier removal design that makes 0.9 miles of 
high quality habitat available to summer steelhead spawning and rearing. It is also the 
last passage barrier in the sub-watershed.


Reply: 
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PROJECT: 21-1099 P,  Dry Creek Fish Passage Design
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


What is the distance from this crossing to the falls? 


Reply: The Forest Service's stream survey data measures the thalwag of the 
channel and side channels. This survey indicate there is 0.95 miles of total habitat 
available upstream of the barrier culvert. The length is 0.62 miles from the 64 road 
crossing to the falls upstream if you were to fly directly between the two points. 


How far upstream does the substrate description (Slide 20) apply above the xing? Is 
there a change in substrate at some point, and if so, what is the substrate? 


Reply: The level 2 stream survey collects wolman pebble counts occur at 1/3rd and 
2/3rd of each stream reach. Downstream of the culvert the D84 was 146 and D50 
was 64. Upstream of the culvert the D84 was 85 and the D50 was 34. These 
sediment surveys indicate there is better spawning gravel upstream of the culvert, 
which is expected due to the more complex habitat upstream. 


It also should be noted that the Big Hollow Fire burned through the reach above the 
64 culvert. The USFS has already observed multiple large burned trees recruiting 
into the stream system. While this reach already has high-quality habitat, the 
additional large wood recruitment should further improve floodplain function, 
substrate sorting, pool creation, and overall spawning gravels for steelhead. 


Who owns the road? 


Reply: The USDA Forest Service


Add details to application on whether or not the stream flows subterranean downstream 
of the culvert crossing. If this occurs, what is the frequency and duration, and how does it 
impede fish passage? A lack of surface flow does not necessarily impede adult summer 
steelhead passage if it is limited to late summer (August – September). 


Reply: Dry Creeks flow goes subterranean from River Mile 0-1.9 every year, 
generally beginning late July- September. Summer Steelhead go into Dry Creek 
March through end of May. They should be able to successfully spawn and kelt 
before the creek goes subterranean. Above the 64 road crossing and approximately 
2 miles below the crossing, the flow in Dry Creek is perennial and does not go 
subterranean. 
Here is an excerpt from a 2015 Stream survey with information on reaches that go 
dry.
From the mouth of the stream to RM 0.02, Dry Creek was dry. At the mouth of Dry 
Creek, no evidence of subterranean flow entering the Wind River from Dry Creek 
was evident. A small pool (SO2, S1, photo page 2) was present at RM 0.02, and 
unidentified fish were observed in the pool. After this pool unit, Dry Creek returned to 
a completely dry channel, and flow did not reappear until RM 1.9. 
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What are the design considerations and costs for alternatives? What is the ballpark cost 
of a bridge? Culvert?


Reply: From the Correction Analysis form we have two possible alternatives for 
replacement: 
Option 1: Replace with bridge and provide adequate stream simulation channel 
connecting up and downstream channels 
Option 2: Replace with a bottomless arch and provide adequate stream simulation 
channel connecting up and downstream channels. Relief channel culverts may have 
to be installed due to bankfull width.


It is difficult to correctly ballpark cost when the Forest Service has not gone through 
their Aquatic Organism Passage Design alternative protocol; however looking at 
past projects either the bridge or a bottomless culvert could be within the 
$400,000-$1 million range. Our Aquatic Organism Passage Design protocol process 
will help us choose the best ecological and most cost-efficient alternative. 


How does the proposed design approach re-aggrading the stream to correct potential 
incision caused by the barrier correction? 


Reply: The two possible design approaches that may be considered are a 
constructed riffle or work from the downstream channel up through the culvert to 
regrade the channel. The Forest Service's Aquatic Organism Passage Design 
approach is geared toward a simulated stream design within crossings. This design 
and implementation will go upstream and downstream of the culvert influence on the 
channel to insure upstream and downstream habitat values are protected. 


In addition to replacing the culvert on the 64 road, the Forest Service is planning, 
designing and implementing an instream restoration project downstream of the 
culvert on Dry Creek. This project will also help build resiliency in the channel for 
highly quality complex habitat that has connectivity to its floodplain. The instream 
restoration project is planned to occur from 2023-2025. Trees have been identified 
and NEPA is currently underway. The next steps will be design and funding requests 
before implementation can occur.


Why do you think that you would need to conduct a geotechnical investigation? 


Reply: On a site visit Forest Service engineers recommended a geotechnical 
investigation as bedrock was observed on many portions of the road along Dry 
Creek. The investigation will insure we know how far to drive piles or footers into the 
ground. This will help our design and implementation for a strong, resilient, and cost-
efficient structure. and eliminate any unwanted surprises during construction.


Doesn’t the USFS have funding to correct barriers? 


Reply: Currently the Gifford Pinchot has over 198 known aquatic barriers and a 
differed maintenance backlog on road and building infrastructure. Coupled with 
reduced appropriated funding, the USFS must work with partners and find funding 
sources to accomplish all work. USFS will make all attempts to match and go above 
the required match as funding becomes available. 


Ensure designs factor in climate change impacts to stream conditions and processes. 
The WDFW has climate change resources available for fish passage projects on their 
website: https://wdfw.wa.gov/species-habitats/habitat-recovery/fish-passage/climate-
change 
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Reply: The design factors will include both the WDFW and the USFS climate change 
impacts to stream condition processes. For example stream width and bankfull width 
will be identified, 100 year flow will be modeled and because threatened fish are 
present our structure will be built at a minimum of 1.2 x bankfull + 2 feet. This will 
allow for stream simulated passage that will allow for a wide variety of flows that 
allows Dry Creek to reach bankfull and access its floodplain. 


Provide more information on why on restoring access to habitat upstream of culvert is 
necessary, including quality and quantity of existing habitat. 


Reply: From data collected in the reach above the culvert, the stream is perennial, 
has twice as much large wood per mile, half the diameter size substrate (optimum 
steelhead spawning gravel sizes) and has colder water temperatures. We have 
attached the past stream survey reports for further information. 


Clarify why SRFB funds are the appropriate source to address USFS road upgrade 
needs.


Reply: Salmon recovery grants are used to restore degraded salmon habitat and 
protect existing, high-quality habitat. These two activities are aimed at increasing the 
amount and overall health of the places salmon live, which will increase the number 
of salmon. The USFS owns 89% of the Wind River watershed. SRFB funding is an 
appropriate and necessary funding source to support the recovery of ESA-listed 
Summer Steelhead in the Wind River basin. SRFB regularly funds projects on the 
National Forest and has funded projects on the Wind River on the Gifford Pinchot 
National Forest in the past. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Cleared


Topics Comments


Review Panel Comments - Initial


    General Comments (response not required)


This project would address a 33% passable fish barrier on a private driveway across 
King Creek that would improve access to almost seven miles of habitat, primarily 
benefiting coho salmon. The project is not eligible for FFFPP funding.
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Does this proposal qualify for FFFPP? 


Reply: This was evaluated by Laurie Cox for FFFPP. She determined it was not 
eligible, because although they have timber, they do not have a road to it. 


Recommend that the District provides a more in depth narrative about the quality and 
quantity of habitat upstream of the culvert. Even qualitative information from a field 
survey could be beneficial to the application details. 


Reply: The area of King Creek that runs parallel to King Road has some areas of 
spawning and abundant rearing habitat. Beavers are active up to where the tributary 
is. There is some canary grass in this area. Past where the tributary splits off, King 
Creek has a higher portion of spawning areas. Some of the areas are high quality 
and other areas have larger shale rock. Riparian cover is excellent and there is 
abundant woody debris. The vegetation is a mix of native trees and shrubs. The 
tributary has rearing habitat in the lower reaches with some spawning habitat 
towards the headwaters. Attached a photo showing spawning habitat towards the 
headwaters of King Creek. We were unable to get more pictures that showed 
anything due to dense vegetation. 


    General Comments


The WDFW coho model indicates that there is approximately one mile of coho habitat 
upstream of the Graves culvert.


Reply: Based on this comment, we decided to walk the stream to determine the 
amount of upstream habitat for coho. Above the Graves site was 2.1 miles of 
suitable habitat of less than 7% gradient and more than 2 feet in width. This included 
the mainstem of King Creek and one tributary. We completed the survey using the 
rapid habitat assessment method. This was just to measure the amount of suitable 
habitat and to not quantify the habitat. It was completed in this manner due to time 
and financial constraints. The habitat was excellent based on the stream being 
primarily in forestland. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


How are past restoration projects in the Washougal evaluated within the assessment?


Reply: Field observation of past projects and information shared among the advisory 
group will contribute toward understanding current reach-specific conditions. Project 
performance and success will inform current additional habitat needs and future 
project alternatives. 


As one of the likely outcomes of this assessment is the identification of smaller projects 
that affect the stability and condition of edge habitats and overall floodplain processes it 
will be important to know how the implementation of many smaller projects will contribute 
to restoration of habitat for salmonids. How and with what analysis methods will the 
sponsor evaluate the pros and cons of cumulative benefit from smaller projects 
implemented over time? 
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Reply: UCD is familiar with linking several small projects or properties to lead to a 
greater overall lift for habitat, and we are well-versed in many ways to prioritize 
projects, provided there is also voluntary landowner willingness to implement work, 
for optimal benefits-to-cost. This assessment will enable us to identify projects, large 
and small, and prioritize those projects based on their specific benefits and 
relationship to priority habitat needs. 


This prioritization method will be developed and modified with the advisory group to 
ensure consensus, and we anticipate using a methodology consistent with the 
LCFRB TAC system used to score project proposals, focusing on the Benefits to 
Fish score. This same methodology was used in the Lower East Fork Lewis River 
Habitat Restoration Plan and also in the Wind River Habitat Strategy and 
assessment; however, some modifications will likely apply to the Washougal River 
assessment. 


While some projects may be too small to be worth pursuing, given the competitive 
nature of securing grants and fixed costs of administering funds, a comprehensive 
approach to landowners in the watershed is the most likely way to develop potential 
projects that link together and provide the biggest cumulative benefits. Where 
benefits can be gained, but projects do not rank out as high enough priorities for 
funding like SRFB, UCD also has a small-scale cost share program. Finally, UCD 
can provide technical assistance and support to landowners for improving land 
management practices and habitat conditions. Even if projects do not rank out as 
the high enough benefit-to-cost to merit cost share or grant funding, there is still 
benefit to be gained when landowners can demonstrate good stewardship practices 
to their neighbors, children, and larger communities, setting the norm for future best 
practices and management. 


    Improvements to Make Project Technically Sound (response required)


The project sponsor should include a geomorphic assessment in the proposed 
development of conceptual designs to better understand geological considerations, such 
as changes in channel gradient, the impact of channel confinement from deep-seated 
landslides, sediment transport and storage within the channel floodplain, the effect of 
changes in bedrock on substrate conditions, and the influence of tributary streams on 
river dynamics. 


Reply: UCD will include a description of the geomorphology of each project area in 
the conceptual design, especially as it relates to the design components. The 
geomorphic conditions listed above will also be considered when deciding on the 
feasibility and priority of individual projects. 


Please elaborate on SMART objectives to identify biological goals that are specific and 
measurable based on the type of projects you hope to develop from the assessment 
(e.g., develop projects that will increase reach-scale juvenile rearing habitat by 50%, 
increase riparian shading to a minimum of 80% along a one-mile reach of the river). The 
current objectives are simply implementation goals.
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Reply: One of the purposes of the assessment is to gather some of the baseline 
data that will enable setting meaningful, quantitative biological objectives. Without 
that data, it is difficult to know baseline conditions and therefore measurables 
changes to target in the projects we hope to develop. The proposed assessment will 
inform us and the advisory group members of current conditions and various types 
of projects that are available to us. After review and revisions with the advisory 
group, we will utilize a similar assessment form for field surveys as what was used in 
the Wind River watershed habitat assessment. This assessment form includes 
numerical targets for “good,” “fair,” and “poor” habitat (which alternatively could be 
termed as “properly functioning,” “at risk,” and “not properly functioning”), and 
includes targets such as: “at least 100 foot riparian buffer with >80% mature trees, 
consistent with potential native community, <20% riparian disturbance (human) and 
>80% canopy closure in the riparian zone.” Another example is “> 80 pieces/mi (>24
 in diameter; > 50 ft. long) [from NMFS].” These habitat attributes are likely to 
transfer to the Washougal River watershed due to relative similarities to the Wind 
River, but again, this is role that the advisory group will provide at the onset of the 
assessment. Please see attached table of physical habitat attributes, used in the 
Wind River, which will be revised appropriately for use in the Washougal River 
watershed.


If/when existing conditions are found to be suboptimal (At Risk, Not Properly 
Functioning) to target conditions during the assessment, the difference between 
these scores/ratings will be considered the ‘restoration gap’. The restoration gap will 
be used to guide the development of restoration actions with objectives to close the 
restoration gap and bring existing conditions up to target (i.e. Properly Functioning) 
conditions. Examples of objectives to fill restoration gaps would be, “increase large 
wood jams from 2.9 to >4 jams/mile,” or “Remove or modify man-made barriers 
blocking connectivity to floodplains and off-channel habitat.” 


    General Comments (response not required)


The project was reviewed and eventually cleared in 2020; However the assessment 
outline presented in 2021 doesn't necessarily incorporate all of the comments from 2020 
and is still lacking in geomorphic and sediment transport elements that would lead to the 
identification of appropriate and successful projects.


Reply: This project did not significantly change from the 2020 application. All project 
elements are the same and the 2020 project was cleared for funding. The final TAC 
ratings included “High” scores under Benefits to Fish and Cost, and “Medium” for 
Certainty of Success, just 4 points below the funded projects on the list. If sufficient 
funding had been available, we would have been funded. 
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Will the assessment scope encompass areas where habitat restoration has already 
occurred, such as headwater areas that the Lower Columbia Fisheries Enhancement 
Group has completed work? If so, will the assessment consider the effectiveness of 
these past projects in terms of identifying future restoration needs? 


Reply: Field observation of past projects and information shared among the advisory 
group will contribute toward understanding current reach-specific conditions. Project 
performance and success will inform current habitat needs and future project 
alternatives. 


What specific methods are proposed to assess habitat conditions and project 
opportunities? Uncertain whether one or a few small projects in the area could produce 
measurable habitat impacts. 


Reply: After review and revisions with the advisory group, we plan to utilize a similar 
assessment form for field surveys as what was used in the Wind River watershed 
habitat assessment. This assessment form includes numerical targets for “good,” 
“fair,” and “poor” habitat (which alternatively could be termed as “properly 
functioning,” “at risk,” and “not properly functioning”), and includes targets such as: 
“at least 100-foot riparian buffer with >80% mature trees, consistent with potential 
native community, <20% riparian disturbance (human) and >80% canopy closure in 
the riparian zone.” Another example is “> 80 pieces/mi (>24 in diameter; > 50 ft. 
long) [from NMFS].” These habitat attributes are likely to transfer to the Washougal 
River watershed due to relative similarities to the Wind River, but again, this is role 
that the advisory group will provide at the onset of the assessment. Please see 
attached table of physical habitat attributes, used in the Wind River, which will be 
revised appropriately for use in the Washougal River watershed. 


While some projects may be too small to be worth pursuing, given the competitive 
nature of securing grants and fixed costs of administering funds, a comprehensive 
approach to landowners in the watershed is the most likely way to develop potential 
projects that link together and provide the biggest cumulative benefits. Where 
benefits can be gained, but projects do not rank out as high enough priorities for 
funding like SRFB, UCD also has a small-scale cost share program. Finally, UCD 
can provide technical assistance and support to landowners for improving land 
management practices and habitat conditions. Even if projects do not rank out as 
the high enough benefit-to-cost to merit cost share or grant funding, there is still 
benefit to be gained when landowners can demonstrate good stewardship practices 
to their neighbors, children, and larger communities, setting the norm for future best 
practices and management. 


How will geomorphology, sediment storage and transport patterns be considered in the 
assessment? Given the large scale of the assessment, it is recommended that you work 
with a geomorphologist to identify stream reaches by geomorphic conditions.
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Reply: Geomorphic conditions are an important component to understanding overall 
function and restoration potential within the watershed. UCD will seek out current 
local knowledge and any existing data sets to help inform geomorphic 
considerations at both the reach and watershed scales; this data will be incorporated 
as appropriate for project identification and development. UCD can also consider a 
watershed scale stand-alone geomorphic evaluation; that will depend on available 
budget and the need to fill data gaps. 


Details on proposed methods are lacking in the proposal: clarify how field work and 
desktop analysis will be integrated in the assessment. It is important to identify the 
methodology prior to forming a work group. As an example, the Wind River assessment 
focused on supplementing existing habitat data in the watershed.


Reply: This assessment method will be similar to the Wind River assessment in that 
it will first identify and analyze existing data, and then, with input from an advisory 
group, identify and fill data gaps through strategic and targeted field surveys. The 
field surveys will also serve to pinpoint potential projects to address suboptimal (At 
Risk, Not Properly Functioning) habitat conditions. 
A desktop analysis will begin with compiling existing habitat data in the watershed, 
surveying advisory group members to ensure all relevant datasets are utilized. 
Pending review and revisions with the advisory group, we plan to use a similar rapid 
habitat assessment form for field surveys as what was used in the Wind River 
watershed habitat assessment (see attached form). These field surveys will take 
place where landowner permission is granted, and in the strategic areas identified 
through the desktop analysis. 


Will this assessment identify future salmon habitat projects as well as Best Management 
Practices that could be implemented by the Conservation District and landowners? 
Defining the project deliverables will help understand what types of projects could 
potentially be identified.


Reply: Many types of projects are possible in the project identification task, and UCD 
is well-versed in the range of conservation, restoration, enhancement practices 
available to a variety of settings. The focus of this assessment is to identify habitat 
improvement projects, and other project types (e.g. livestock management or forest 
management), while related to overall watershed health and properly functioning 
watershed processes, can be developed with other funds. Based on current land-
uses and known habitat limiting factors, we anticipate identification of the following 
types of projects:
• Side channel and floodplain reconnections
• Large woody debris placement
• Riparian vegetation enhancement and noxious weed management
• Fish passage on smaller tributaries 


How does future build out and land acquisition play into the assessment? 
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Reply: Current land use and current habitat conditions will have the strongest 
influence on the assessment. We will consider development pressures, zoning, and 
other threats to future habitat health, but a comprehensive study on development 
suitability and buildout projections would be time consuming and less valuable to the 
purposes of this proposal. 
As opportunities arise for potential acquisition projects to be developed, we can 
include those, and such projects will be considered and prioritized in context with 
surrounding land uses, threats, habitat conditions, life stage bottlenecks and other 
factors. Acquisition projects are most likely to be identified where reaches are in 
good shape and prioritized for protection. We have a letter of support for this project 
from Columbia Land Trust and plan to discuss project opportunities with them, as 
they arise. 


Will this assessment build on High Resolution Change Detection data that the 
Washington Department of Fish and Wildlife is developing? 


Reply: High Resolution Change Detection data is not yet available for the project 
area. It is anticipated to be released summer of 2022. We will incorporate this data 
into our watershed geodatabase when it becomes available. 


How do you propose to identify site-scale project opportunities and habitat actions in light 
of long-term changes in habitat quantity and quality across the watershed? 


Reply: While there are serious long-term changes occurring with regard to habitat 
quantity and quality, we feel that individual, and cumulative, linked projects at a site-
specific scale will still be valuable. Smaller project priority will be considered relative 
to their anticipated impact to the large-scale watershed condition and habitat needs. 
Similar to our answer above, we acknowledge that some projects may be too small 
to be worth pursuing, but a comprehensive approach to landowners in the 
watershed, as proposed, is the most likely way to develop potential projects that link 
together and provide the biggest cumulative benefits. Where benefits can be gained, 
but projects do not rank out as high enough priorities for funding like SRFB, UCD 
also has a small-scale cost share program. Finally, UCD can provide technical 
assistance and support to landowners for improving land management practices and 
habitat conditions. Even if projects do not rank out as the high enough benefit-to-
cost to merit cost share or grant funding, there is still benefit to be gained when 
landowners can demonstrate good stewardship practices to their neighbors, 
children, and larger communities, setting the norm for future best practices and 
management. 


Clarify in the proposed budget what is covered by your matching Ecology grant relative 
to the proposed SRFB grant: more information is needed to understand if tasks and 
deliverables overlap between these two grants. 


Reply: Ecology funding has allowed this project to begin, with current efforts 
underway to compile data, begin mapping and desk review of current conditions, 
and begin outreach to landowners. We are planning to support a comprehensive 
project with both grant sources, and Ecology funding will serve as a source of 
match, applied toward a portion of the data collection, landowner outreach, field 
survey, project identification, and administrative tasks. 


Consider how to best capitalize on existing data in the Washougal. In addition to the 
suggestions above, a watershed and riparian assessment was completed for the 
watershed in 2004 and, although dated, it may provide useful information to consider in 
the assessment. The assessment can be found here: 
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https://www.lcfrb.gen.wa.us/lewisriver 


Reply: We will certainly incorporate all existing data as appropriate, including past 
assessment work. We hope to translate some of this prior assessment work into 
data layers that can be viewed in the GIS database with other relevant features for a 
more complete picture of the state of the watershed. 


ProjectReviewComments 6/29/2021 10:29:22 AM Page 7 of 7


PROJECT: 21-1049 P,  Washougal River Habitat Assessment & Design
Sponsor: Underwood Conservation Dist      Program: SALMON ST PROJ      Status: Application Resubmitted


Project Review Comments








MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Scope concern


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


The Preliminary Design is needed for review.


Not clear the proposed design work includes the side channel work upstream. The side 
channel was not discussed during the virtual site tour. The side channel inlet (upstream) 
is located in an area which the channel plan form has varied drastically. 


One of the questions that will likely come out of the Preliminary Design review is how will 
the design be resilient enough to allow the channel to form through the final restored 
area. 


Reply: Preliminary Design for Ridgefield Pits is attached. The side-channel was in 
the presentation - see RCO Presentation in Attachments- Slides 3, 5 & 11. The 
project proposal also details actions on the side-channel. The area around the side 
channel inlet has been recovering since the Ridgefield Pits avulsion. The effects of 
the headcut from the avulsion have abated locally as more sediment (and wood) 
have deposited in the mainstem adjacent to the side-channel inlet. This has led the 
side-channel inlet to become more and more connected to the mainstem. 


The underlying philosophy of the design is to remove barriers that would hinder the 
river from adjusting naturally to physical processes, including sediment and 
hydrology. There are no dams on the river and these processes are not hindered. 
The river will have a chance to find its natural planform and to create channels in the 
future. Our designs are intended to give the river a jump start and are not intended 
to hinder future channel development; channels are not armored or locked-in. 


    Improvements to Make Project Technically Sound (response required)


Need Preliminary Design for Review.


Reply: The Preliminary Design for Ridgefield Pits is attached. 
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


In the alternative 3 scenario, it appears that the left channel will flow through the warm 
water area. Is this going to create too much warm water influence on the system? The 
design for this scenario also divides the mainstem river into three channels, raising 
concerns about stream flow support for fish habitat. Does this design provide enough 
flow to support spawning and rearing habitat needs in all three channels? 


Reply: 1) We are designing the channels with smaller width-to-depth ratios than the 
current channel. The channels will be narrower than the current channel, thus easier 
to shade. Raising the groundwater table and increasing sinuosity will enhance 
hyporheic exchange. We are providing access to the existing known cold-water 
areas.


2) We do not anticipate reductions in flow, and might expect to find increases in flow 
in some seasons due to elevated groundwater table. Velocity will be increased to 
provide better spawning conditions. Depth will be decreased to provide better 
spawning. Substrate will be coarsened to provide better spawning. Rearing is 
expected to be improved by lowering summer temperatures, removing mega-deep 
ponds, coarsening the substrate, providing more channel margin habitat, and 
providing more large wood complexity. Flood refuge provided by alcoves, high 
floodplain connectivity, and better access to side-channel habitat. 


Can you clarify why the alternative 3 hybrid is preferred to alternative 3? Specifically, 
what makes it a “hybrid” approach? Clarify the components and desired outcomes of this 
alternative in your application to help reviewers better understand data needs. 


Reply: The initial proposal for Alternative 3 involved a much higher degree of 
braiding and distributaries. After receiving feedback from the Technical Oversight 
Group, and after additional analysis, we reduced the amount of braiding. The hybrid 
approach incorporates both braiding as well as formation of dominant channels. In 
the presentations Alternative 3 Hybrid is also referred to as Alternative 3 Revised. 


How much additional field data and modeling is necessary to move forward with this 
project? Clarify the existing unknowns in your application. 
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Reply: There are remaining data needs for the Final Design. Roughly half the 
proposed budget for field data collection is to address the comment below -"Final 
designs should consider the impacts of mining areas, including related levees and 
berms, outside the project area." The tasks in the budget titled, Geomorphology 
Analysis/Avulsion Risk are specifically to evaluate existing levees and berms within, 
and upstream, of the project area. The budget also has a line item for Bathymetric 
and Topographic Survey. The last bathymetric and topographic survey that we did 
was in 2018. There have been several large flood events on the East Fork which 
necessitate updating both the bathymetry & topography due to changes in 
streambed and floodplain elevations. Changes in streambed elevations will effect 
local hydraulics and sediment transport, which in turn effects current conditions and 
predicted (restored) habitat conditions for salmonids. Updating and quantifying the 
physical conditions will allow us to produce more robust designs. 


Final designs should consider the impacts of mining areas, including related levees and 
berms, outside the project area. 


Reply: As part of Final Design efforts we are including an initial Geotechnical and 
Avulsion Risk Analysis to address the main levee and berms that surround the 
Daybreak Pits, which are adjacent to the Ridgefield Pits. This levee that protects 
Daybreak Pits is the main concern and we need to make sure that understand what 
it's current condition is. Anything outside this area will not have a marked effect on 
the Ridgefield Pits design. 


What is the expected date for completing the preliminary design? It will be important to 
review the preliminary design before effectively reviewing and funding a final design. This 
proposal will likely be conditioned for final design review by the Review Panel. 


Reply: The Preliminary Designs for Ridgefield Pits Final Design are attached. 


Provide supporting documentation on how the Ridgefield Pits stakeholder work group 
selected a design alternative in the PRISM application materials. 


Reply: The Restoration Technical Memo, with stakeholder comments, is attached in 
PRISM. We have also attached stakeholder comments in a separate document. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Based on the discussion during the virtual site tour it appeared that funds for the overall 
construction may not match the current design. The design was funded back in 2014 and 
92 percent of the funds are unspent. We would just like to get a clear update on the 
overall construction costs, design budget and proposed construction timing of April 2022.


Reply: I have attached a new funding/cost explanation to the application that lays 
out this information (Word document labeled Project Review Comments). We are 
applying for sufficient funds to fully cover the bridge costs. The County does not 
quite have sufficient grant funding (from CRAB) to fully cover the separate road 
improvements, according to the most recent engineer cost estimates. The County is 
addressing this through design tweaks to reduce costs and may also utilize County 
reserve funding if necessary to complete the project.


What will happen to the current design funds? 


Reply: The existing grant funding from RCO is for construction, not design. It will be 
fully utilized for bridge construction, in conjunction with this grant. RCO has 
approved this use.


    General Comments (response not required)


This design for this project was conditioned by the Review Panel and Approved via email 
in 2017.
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MEETING: LE Review
Shared: 4/16/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Please provide the most recent cost estimate for the project in the PRISM application. 
Clarify the funding sources for each project element, specifying which grants are funding 
the public safety portion of the project. 


Reply: The most recent cost estimate (PDF) from the engineer is attached (they 
were attached prior to review). There is also an Excel file with the grant project 
budget for the bridge, in the standard RCO format. At the request of the Review 
Panel, I am also attaching a new document that more clearly lays out the overall 
project costs, funding sources, and how the various funding sources will be utilized. 
In brief, the public safety improvements will be paid for with a grant for this purpose 
from the Washington County Roads Administration Board (CRAB).


How will the bridge work take place to address the barrier issue if funding isn’t available 
for the public safety road components?


Reply: No. The road work and bridge must be constructed at the same time or the 
road will not line up with the bridge.


Mature conifers are close to the culvert area. Will any of these be removed as part of the 
project? Explain where and why. 


Reply: The mature conifers are on private land away from the culvert. They will not 
be removed as part of removing the culvert and building the bridge, and removal will 
not be paid for with Salmon Recovery funds. The County does intend to remove 
some conifers (less than 10) as part of removing overburden and eliminating the 
existing slow-moving landslide. That work will be conducted either by the County 
itself or by Partners for Fish and Wildlife.


Design for this project was funded in 2014, and it was conditioned for the SRFB Review 
Panel to review final design materials before construction. How does the proposed scope 
and design materials fit in with 2014 SRFB-funded project, and where are we in the 
design review process? 


Reply: The 2014 funding was for construction, not design. The funding has not been 
spent because the project has not been constructed, due to challenges within the 
County and then annually rising costs. We have been in close contact with RCO 
about this, and RCO has granted continued use of those funds with specific 
deadlines. The 2014 funding will be utilized for construction.


Attach the most recent iteration of the design to the 2021 PRISM application. 
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Reply: The most recent design is attached. It is possible that the design will be 
modified slightly to reduce costs for the road portion of the project, though the bridge 
will not change in any meaningful way.


    General Comments


At some point in time, Chinook and chum salmon were observed in the project area (see 
WDFW maps in Benefits to Fish supporting information). It is possible that they could 
return to Clear Creek if the barrier is addressed. 


Reply: This is our hope. Part of the reason so much attention is being paid to stream 
substrate in Clear Creek in this project is the possibility that chum and/or Chinook 
may spawn in Reach 1 even if they do not wish to proceed further up the creek.
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: 


Topics Comments


Review Panel Comments - Initial


    Questions (response required)


Was there any type of alternatives analysis conducted to evaluate opportunities for more 
extensive process-based restoration work? 


Reply: We explored several alternatives with the landowners. We completed a 
project last hydraulic window that functioned beautifully through several high waters 
last winter. Both landowners have been quite impressed with the function of that 
project and are quite open to continuing the work onto their ownerships.


What is the potential for restoration of the eastern floodplain side channel that is on the 
back side of the proposed 9-acre Florek riparian restoration work?


Reply: I believe Steve referenced the side channel in the presentation. I did not have 
LIDAR in front of me at the time and thought he was referring to a relic side channel 
that we had surveyed in the field during the Bortner project. He was correct in that 
the eastern floodplain side channel is the side channel we are proposing to improve. 
A Lidar screen shot is attached to PRISM illustrating this channel. 


    Improvements to Make Project Technically Sound (response required)


The project sponsor should include a LiDAR bare-earth shaded relief of the Uncle Henry 
project area to help show the geomorphic characteristics of the site. A simple screenshot 
of the project area from the Washington Department of Natural Resources LiDAR portal 
would be satisfactory.


Reply: It is attached in PRISM.


Please provide more details on the budgeted tasks related to surface and hydrologic 
modeling. What type of models will be used and what will be analyzed? The Review 
Panel recommends the use of a 2-D HEC-RAS-type of hydrological model. We would 
also recommend conducting a wood stability analysis to help identify stable key piece 
sizes. 


Reply: We will likely import LIDAR into a 2-D version of HEC-RAS. We run a stability 
analysis on the wood structures we propose to install and then rerun that analysis on 
the as-built structure. The wood stability analysis is intriguing. We have observed old 
growth logs up to 70 feet in length mobilized within the system during the 1996, 
2006, and 2009 flood flows. We salvage several old growth cedar and fir logs and 
repurposed them within the Elkinton project. Wood is dynamic and mobile, WDFW 
permit requirement of withstanding the 100-year flood event results in emphasis 
being placed on anchoring proposed structure. We tend to favor channel margin 
structures with log ends buried in the streambank the majority of their length. Equally 
effective, for us, has been the use of vertical pile. However in the Elochoman ability 
to effectively install pile is limited without specialized equipment. We will use the 
largest wood available and fit the anchoring needs accordingly. 
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Please provide more information on the rate of bank erosion on the right bank where 
mechanical shaping of the bank and log structures are being proposed. 


Reply: The rate of bank erosion along the right bank is not tremendous on an annual 
basis. We have observed sections of bank calving off about 3-5 during flood flows. 
The bank shaping is being proposed more to allow root strength to be establish 
along the river and to reduce the opportunity for excessive erosion during flood 
events in order to ensure successful establishment of trees and shrubs that will 
restore riparian function. 


Please provide more details on the current connectivity of the right bank 'side channel' 
and the flows at which the side channel is activated. The 'side channel' appears to be 
part of the mainstem river and regularly flooded by high flows. How much of an increase 
in habitat quantity is expected with the proposed work in the 'side channel'?


Reply: During the 2020-21 winter flows three events were observed that engage the 
proposed side channel (left bank). During more typical years the channel may only 
be engaged once. During more typical winter flows the channel aggrades with 
sediment and is infrequently engaged. The side channel that was installed as part of 
the Bortner project was engaged all winter long and was highly utilized. We are 
proposing to increase connectivty to this side channel and install wood to assist in 
local scour that will help maintain connectivity. This type of habitat is woefully lacking 
in the watershed. 


The application states that 16 habitat structures will be placed in the Elochoman River, 
but the cost estimate has a quantity of 24 structures. Please clarify the actual number of 
structures being constructed and ensure that the current cost estimate is accurate.


Reply: The cost estimate is accurate and includes structures proposed within the 
side channel. 


Please elaborate on SMART objectives to identify biological goals that are specific and 
measurable (e.g., reduce invasive species area by 90% , reconnect at least 500 feet of 
side channel length, add at least 200 conifer trees per acre of riparian area). The current 
objectives are simply implementation goals.


Reply: Installation of 16 wood based structure to promote channel margin habitat 
within the Elochoman River.
Installation of 8 wood based structures to promote in stream habitat within side 
channel habitat. 
Afforestation of about 2 acres of open field to restore riparian function by planting 
the site on an approximate 10 foot spacing (436 trees per acre)
Reforestation with shade tolerant species into canopy gaps to bring riparian buffers 
to a fully stocked condition and increase the conifer composition of the buffer on 
about 22 acres. 
Improve connectivity and habitat quality of 650 feet of side channel habitat. 
Shape about 670 feet of the right bank of the Elochoman River to reduce fine 
sediment deliver and to allow effective establishment of riparian vegetation. 


The proposed wood barb structures appear to be very small relative to the size of the 
Elochoman River. The project would be strengthened by considering more robust debris 
jams/engineered log jams and engaging more of the left-bank floodplain area. The 'side 
channel' referenced in the application appears to be part of the mainstem channel, while 
the left bank includes a true floodplain side channel that likely could be engaged on a 
more frequent basis with minimal restoration work.
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Reply: The project is proposed based upon the project recently completed at the 
adjoining Bortner site. This project has met our objectives and is functioning 
beautifully. The same type of structure is being proposed and has proven very 
effective at increasing habitat along the channel margin during typical winter flows 
up to the three bank full events witnessed during winter 2020-2021. These 
structures held resident fish during summer low flow, adults migrating upstream, fish 
attempting to get out of flood flows, as well as providing rearing for juveniles. 


    General Comments (response not required)


The strength of the project is the on-going Elochoman Community Watershed work that 
links many smaller projects into a larger strategy of salmon habitat restoration on private 
agricultural lands.


Reply: We appreciate recognition of the District's efforts and nuances of working 
with non-industrial private owners. 
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Include details on the rationale for excluding the wall-based channel from the proposal. 


Reply: The original project concept included opening some or all of an historic wall-
based channel at the upstream end of the project reach along the left bank of the 
Elochoman River. The area of interest has evolved into a tributary system which is 
located almost entirely on a neighboring parcel. The landowner is interested in 
meeting with us to assess opportunities but after he works through the regulatory 
process for improving his bridge access to the property. Therefore, the opportunity 
will be assessed for a future project within the Elochoman River Community 
Watershed project. 


Are there any restoration opportunities at the gravel ponds? Restored gravel mines have 
been demonstrated to support overwintering coho. 


Reply: There may be restoration opportunity within the gravel mine ponds. However, 
the outflow is ephemeral and only starts flowing after fall rains begin. Outflow does 
not occur until the pond stafe reaches the outlet overflow. This may or may not 
coincide with Coho migration into the basin. We will begin working with the Bedell’s 
(owners of lower pond and outlet creek) to assess any opportunities to get fish into 
the ponds. Uncle Henry’s Lake and the Bedells have have expressed concerns for 
sediment build up within the ponds and connectivity to the river during flood flows. 
Their concerns include the river avulsing to occupy the ponds. The primary 
opportunity appears to be ensuring connectivity with the Elochoman River through 
the outflow channel. 


What is the condition of the left bank side channel on the back side of the nine acre 
riparian restoration area? Lidar imagery of this area will support a more thorough review. 


Reply: I believe Steve brought up a LIDAR image and questioned the side channel 
location. You were right, I had help with the map and the conceptual side channel is 
in the wrong location. They illustrated a channel visible on the aerial photo. The true 
proposed side channel is further to the East. There is actually a third scar that my 
technicians surveyed that would be to difficult to develop and connect. I have 
attached a screen shot of LIDAR image. 


What is the condition of the side channels in the project area, and restoration 
opportunities for these habitats? 


Reply: We created a side channel along the lower right bank bar deposit last 
hydraulic window. It was highly utilized last winter. We have plans to manage the 
upstream connection with the Elochoman to ensure longevity this hydraulic window. 
The proposed side channel is currently connected at about the 2-year flood flow. 
Within the side channel the substrate is impacted by fine sediment accumulation 
which will be alleviated through increased connectivity and the placement of wood to 
increase local scour. 


It would be helpful to identify the Channel Migration Zone through the project reach to 
help reviewers better understand where the river historically has been and may be in the 
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future. 


Reply: The channel migration zone used to extend about a mile to the west to the 
base of the hill. Channel scars are evident throughout the fields. This of course has 
been limited to the state highway (Elochoman Valley Road) today. The migration 
zone to the East is limited due to hillslope in the Upper half of the project reach. In 
the Lower half it would extend to the hillside at the east end of the gravel pits. 
Downstream of the gravel pits, channel migration is effectively limited by residential 
development. 


Providing better historical and geomorphic context would help in understanding how 
landowner-led project opportunities relate to salmon restoration needs. 


Reply: I am not sure what is being sought with this question/comment. Our work in 
the Elochoman is District Led with landowner collaborators. The historical and 
geomorphic context begins with pre white man, and the river was unconfined, multi-
thread with wetland habitats bordering the river. The river was basically confined to 
the east wall and a highway installed resulting in a confined, single thread channel 
with very limited room to migrate. Anytime the river encroaches on the highway or a 
residence, steps are taken to halt the encroachment typically using rock armor. The 
district uses the salmon recovery plan and habitat strategy when working with 
landowners to essentially broker the best possible project for the site. The salmon 
recovery plan recognizes the watershed-based processes that have been impaired 
and the district attempts to connect all the project dots to address these processes. 


Include a Lidar map to provide greater watershed context for proposed work. DNR has 
data available on their website. 


Reply: A lidar image has been attached to PRISM. 


    General Comments


This is another example of the great relationship building the Conservation District has 
achieved with rural landowners in key salmon recovery watersheds. 
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MEETING: Initial Review
Shared: 4/2/2021


Review Status: Needs more information


Considerations: Other


Topics Comments


Review Status - Initial


    


This project proposes to modify existing very large debris jams to improve passage and 
re-allocate large amounts of sediment trapped behind the debris jams. The debris jams 
are being considered human made as they are a product of debris flows initiated from 
forest harvest and road building activities.


In addition, other large wood structures, boulders and broadcast woody debris will be 
placed in the channel and on the floodplain to further restore wood loading and sediment 
transport processes.


The sponsor did not clearly articulate the process and sequencing of the elements of the 
project, which is critical for the project to succeed in its objectives.


Review Panel Comments - Initial


    Questions (response required)


What is the likelihood of additional debris jams in or above the project area? A overall 
summary of slides in this area or a reference which documents them would be helpful.


Reply: Cowlitz staff have hiked 1.5 miles upstream of the second debris and did not 
document any additional features that could be construed as a fish passage barrier. 
WDFW surveyors have hiked the entire 5.4 miles upstream of the bedrock falls and 
only documented the two debris flow barriers.


What is the implementation sequence for dismantling the debris jams and implementing 
the additional log structures? 
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Reply: The implementation sequence for dismantling the debris jams will first begin 
by rerouting water around each of the debris jams. Excavators will dismantle the 
matrix of logs in each debris jam and repurpose the wood for building channel 
spanning log structures. Excavators will incorporate imported logs with debris jam 
wood to build channel spanning grade logs throughout the sediment plain, debris 
flow footprint and continue upstream to minimize the formation of a head cut. 
Excavators will transport some of the stored alluvium downstream and pre-load 
anchored log structures. Another portion of the estimated 12,000 cubic yards of 
sediment will be piled into berms along the channel margin. These alluvial berms will 
launch only during larger flood events and meter the flow of sediment downstream. 
We expect sediment to begin moving during the first highwater event. As sediment is 
transported downstream, mobile gravels and cobbles will encounter 1.5 miles of 
channel spanning logjam structures. We expect these structures will capture the 
majority of the transported alluvium and result in the creation of a new streambed, 
affectively burying exposed bedrock. The new accumulation of alluvium in the active 
channel will raise the surface water elevation, resulting in floodplain reconnection, 
groundwater recharge, creation of new side channels and result in additional 
floodplain sediment deposition. The culmination of these restoration efforts will 
create stable spawning substrate, increasing egg incubation survival rates and 
create complex rearing habitat to increase over-winter survival of rearing winter 
steelhead and coho salmon populations.


How is the build up of gravels and sediments expected to impact the downstream habitat 
once the debris jams are removed? Will there be fine sediment and turbidity issues that 
could negatively affect downstream habitat?


Reply: We expect to see a positive impact to downstream reaches, since we are 
converting bedrock channels into alluvial channels reconnected to their floodplain. 
Excavators will move large quantities of the stored sediment, preload log structures 
and create sediment berms that will launch during high flow events. Sediment will be 
transported downstream, periodically, and timed with each flood event, to ensure 
there isn’t a large sediment pulse that could bury redds or cause a spike in turbidity. 
Any short-term negative impacts will be short in duration, however the long-term 
positive impacts will restore the sediment and wood transport processes to this 
watershed and allow steelhead access 5.4 miles of high quality.


    Improvements to Make Project Technically Sound (response required)


The sponsor cites the Silver-Bluebird project as an analog for this project. Photos or 
other documentation from that project could help explain the proposed process and 
expected outcome.
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Reply: I would recommend clicking on this post and viewing the project summary 
and construction photos.


https://thefisheriesblog.com/2019/01/13/removing-migration-barriers-for-steelhead-
trout/


This is an excellent time lapse video of the process of removing the log jams and 
excavating a new channel to ensure there wasn’t a major head cut. 


https://www.dropbox.com/s/toiofxv44l7x4tw/SB%20Compilation.mp4?dl=0
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MEETING: LE Review
Shared: 4/15/2021


Topics Comments


Lead Entity Comments


    Questions For Applicant


Describe the process for taking apart existing large wood jams, and how this addresses 
sediment process needs in the Grays River watershed. Describe the sequencing of the 
proposed work relative to downstream large wood placement. Specify how you expect 
sediment to travel downstream in terms of quantities and timing. Additionally, clarify how 
this approach is informed by the similar Silver-Bluebird project in the Washougal 
watershed. 


Reply: We are removing wood structures that prevent fish passage and reorienting 
and placing the wood in the system to retain sediment. The water will be re-routed 
around each of the debris jams and fish salvage will occur. Excavators will slowly 
dismantle the matrix of logs in each log jam and repurpose the wood for building 
channel spanning log structures downstream. Logs will be picked from the top of the 
plug and placed downstream until the blockage is passable, once passage has been 
established no further dismantling will occur. The debris plugs are not natural and 
block sediment and wood transport processes as well as fish access to 5.4 miles of 
productive habitat. The demolition of these two debris jams will provide a source of 
alluvium to feed the sediment starved reaches directly downstream. The estimated 
12,000 cubic yards of newly mobile sediment will begin to mobilize after the first 
bank full event. The mobile gravels and cobbles will encounter 1.4 miles of channel 
spanning logjams located downstream. We expect each structure will fill with new 
alluvium and lift the surface water into some of the surrounding floodplains. The 
newly engaged floodplain will also store some of the mobile fine sediment. The log 
structures will restore instream structure to create stable spawning substrate, 
increasing egg incubation survival rates and create complex rearing habitat to 
increase over-winter survival of rearing winter steelhead and coho salmon 
populations.
This project is very similar to the Silver-Bluebird restoration project in the upper 
Washougal River and plans to use a very similar approach. Conversations with the 
project sponsor noted how quickly the trap sediment mobilized and migrated through 
the project site. Channel spanning log structures anchored and sealed to bedrock 
are critical to capture mobile bedload. The sponsor recommended placing lots of 
boulders and loose logs within the sediment plain, as well as grade logs within the 
footprint of the deconstructed logjams to keep the head cut from reaching the 
underlying bedrock. We plan to incorporate these recommendations in the final 
design.


Does the geomorphology in the proposed restoration reach provide opportunities to 
widen the channel, connecting to floodplain habitat, in addition to aggrading the main 
channel? 
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Reply: Yes. There are numerous sub-reach sections containing incised floodplain 
within the 1.5-mile-long project reach and the project designs have channel 
spanning logjams placed at these locations. The placed wood will increase channel 
roughness to partition shear stress, resulting in sediment deposition and increased 
water surface elevations, re-engaging the floodplain during each bank full event and 
creating new side channels while sorting and storing portions of the newly mobilized 
bedload. 


How do you propose to address passage issues associated with the eight foot bedrock 
falls? 


Reply: Please see, Grays River 4C Reach Restoration – Preliminary Basis of Design 
Report, pg 13. “We propose diverting the channel around the falls at an upstream 
flow split by moving an existing logjam that is blocking the inlet and placing a matrix 
of wood and alluvium in the existing channel upstream of the falls. A new channel 
will be cut extending from the moved logjam at the upstream end to the bottom of 
the falls at the downstream end, with the cut material placed in the existing channel 
immediately upstream of the falls. Should bedrock be encountered during channel 
excavation a track-mounted concrete breaker will be used to achieve proposed 
grade. Immediately upstream of the falls in the existing channel, a half dozen logs 
will be anchored to the bedrock channel bed or large boulders in the channel 
extending upstream to the new channel inlet. These logs will be covered in a mix of 
logs from the logjam removed at the new channel inlet and excavated alluvium from 
the new channel.”


Why do you think the project reach is scoured down to bedrock? 


Reply: This project reach has been impacted by past forest practices of clearing 
trees within the riparian area and from past splash damming and stream cleaning 
actions. These historic disturbances have altered the hydrologic regime and directly 
eliminated roughness from the system, resulting in greater sediment transport 
capacity and evacuation of alluvial sediments from the reach. More recently, we 
believe this reach is further impacted and limited in its ability to restore itself due to 
the two large debris flow logjams located upstream. These debris flow jams operate 
like a dam, resulting in a disconnection of sediment of wood (and fish) transport 
processes through the reach. The sediment starved reach downstream of the debris 
flows has been stripped of all alluvial material, and lacks any habitat forming LWD. If 
any alluvium enters this project reach, it’s efficiently transported far downstream into 
overloaded depositional reaches in the lower river.


Have you considered the likelihood that additional debris flows may be caused by 
harvest activities upstream of the project reach? How might your proposed work support 
watershed resilience against these activities? 


Reply: Yes. The geology, rainfall, steep hillsides, climate change, and frequent 
commercial timberland harvest rotations often result in numerous landslides and 
debris flows within the Grays River watershed. This is the primary reason why the 
Grays River watershed has such a huge sediment load each year. The project 
approach for Grays 4C is not unique and is intended to be replicated within other 
headwater reaches of the Grays River. This approach increases channel roughness 
by building logjams or placing hundreds of whole trees, trapping mobile sediment, 
encourage sediment deposition and retention on site, activate floodplains and 
alleviating pervasive sediment impacts to productive reaches lower in the Grays 
River watershed. We expect these changes to increase watershed resiliency and 
drive increased spawning success and improved juvenile survival rates for listed 
salmon and steelhead populations.
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What are the design steps included in the final design task in the proposed budget 
spreadsheet? 


Reply: Natural Systems Design will be in charge of developing the final designs, 
there scope of work will include the following deliverables:
- developing special bid provisions (specs);
- providing permitting assistance and design adjustments;
- finalize water management approach/strategy;
- identify helicopter staging areas;
- classify and enumerate logs embedded within the debris flows;
- model the fate of stored sediment upstream;
- modeling to inform stability calculations;
- increase design detail for the side channel around the bedrock falls;
- determine use for the massive old growth logs within the 7800 road crossing;
- final basis of design report;
- updated engineers estimate;
- construction staking and as-built drawings.


What is the likely bid process for constructing this project? 


Reply: The Cowlitz Indian Tribe, following its internal procurement policies will put 
out to bid via a Request for Proposal (RFP) for the helicopter transport and 
placement, and the construction portions of the work. Proposals will be collected and 
scored using approach, experience, and cost as primary criteria.


Ensure that the new large wood structures do not create fish passage barriers. 


Reply: The proposed engineered logjams are designed to not exceed the height of 
the bankfull flood, deform during a 2-yr flood event and capture mobilized LWD. 
These structures will trap mobilized sediment but remain porous to allow both 
juvenile and adult fish passage. The design engineering firm, Natural Systems 
Designs has a wealth of experience placing these types of ELJ’s in high sediment 
yield watersheds similar to the Grays and have not encountered issues with creating 
fish passage barriers. Furthermore, returning populations of Grays River winter 
steelhead have evolved with the ability to navigate natural old growth logjams, these 
structures will be much smaller due to a lack of availability of old growth logs to 
emulate those types of natural features.


Make sure large wood structures not only support sediment aggradation goals in the 
project reach, but also support transport to downstream structures so another sediment 
block is not created in the system. 


Reply: The proposed restoration actions at each site considered local conditions and 
constraints and were located where anticipated benefits would be maximized. These 
structures can extend the entire width of the channel, blocking approximately 80% of 
the cross-sectional areas to allow some flow and sediment to pass through the 
structure. ELJ locations were primarily sited at the crest of riffles in the channel, with 
slower water runs and pool segments upstream to maximize structure stability and 
with the greatest accommodation space to store sediment in the channel. The 
primary purpose of these structures is to arrest channel incision by dramatically 
increasing local channel roughness to slow flows and deposit sediment in the 
channel. Aggradation of the channel bed from these accumulated sediments will 
raise the channel bed, increasing floodplain connectivity and providing a substrate 
for pool formation and spawning.
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