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	No.
	PHD Page
	Topic
	MITFD Comments (7/9/2021) 

	1
	Pg. 25, sec. 5.1.1 
	Bankfull width (BFW)
	The measurements taken result in a 10-ft. BFW; however, when calculating the BFW using the WDFW regression (Barnard et al. 2013), we calculate a BFW of over 19 ft. Generally, the WDFW regression should be reasonably close to field measurements, so in situations with a high disparity, it is best to re-evaluate the field measurements to determine if there is a possible explanation for the high difference. Helpful to this evaluation is to utilize a natural cross-section (e.g. from the reference reach) and run the 2-yr. flood (approx. BF flow) through this cross-section using an expected range of roughnesses, where the calculated top width of this flow is indicative of an expected BFW. Based on Table 4, this flow is 39 cfs, where it seems unlikely that a 10-ft. BFW will contain this amount. If the culvert is sized based on an incorrect BFW, there will likely be problems affecting fish passage. Therefore, the conclusion of a 10-ft BFW should be re-evaluated and verified by obtaining agreement with different approaches, resulting in a high certainty that the determined BFW is accurate.

	2
	Pg. 25-26, sec. 5.1.2 Sediment Composition
	>D50 particles
	The extremely large boulders comprising the upper particle distribution is anomalous compared to other local streams of this size. It is unlikely that a boulder approximately 2 ft. in diameter (the D50) and larger (3-ft. at the D100) is alluvium, but likely colluvium and too large to move by fluvial forces. No photos were provided, and it was not noted if the rock had alluvial characteristics (rounded) or if it perhaps could have been artificially placed as part of a grade control of bank protection effort. The origin and characteristics of this material should be qualified in this section, particularly because the observed gradation is often used to determine the streambed substrate used in the design. A streambed substrate with a D50 of 2 ft. will likely result in an overly-coarse gradation that will provide natural streambed features, habitat, and sustainable fish passage. 

	3
	Pg. 28, sec. 5.2.1 Alignment and grading.
	“Channel side slopes will be graded to 2H:1V through the Sigmar property up to ELSP.”
	Generally, bank slopes should be less steep (3:1 max) in order to maintain an area of shallow, slow-velocity, margin habitat. This margin area is important when flows rise, providing fish places to hold and migrate upstream during these events. A slope of 2:1 provided minimal margin area, thus should be sloped more (3:1 or less).

	4
	Pg. 28, sec. 5.2.2 Culvert Structures
	“A minimum burial of four feet is recommended for each

structure to provide for allowable vertical channel adjustment.”
	Justification for the 4-ft. of depth should be provided. Is this based on a calculation of reach-average scour, or local scour? With a stream that produces relatively large flows (Table 4), and has a propensity for incision (Sec. 2.4), it is doubtful that both average and local scour (e.g. due to a log in the creek) is only 4-ft; subsequently, the culvert may scour to the concrete bottom. If this occurs, fish passage will likely be impaired.

	5
	Pg. 29, LWD Loading
	“….and length of

one meter (seven feet).”
	Typo. Should be 2 meters.

	6
	Pg. 29, LWD Loading
	Fox and Bolton metrics
	The WSDOT v. 4 wood metric calculator is a useful tool to assess piece quantities and sizes to the Fox/Bolton metrics. The summary table from this spreadsheet should be included in the Appendices to provide quantification and verification to these metrics.

	7
	Pg. 29-30, LWD bank armoring
	“To prevent outflanking, it is

recommended that a two‐foot thick blanket of WSDOT 12‐inch cobbles (9‐03.11(2)) be installed in the

banks adjacent to and upstream of each log structure. This blanket should extend a minimum of four

feet above the average adjacent channel grade and 12 feet (one channel width) upstream of each

structure.”
	This rock should absolutely not be placed in the banks above each wood structure. Limiting bank morphology and reducing channel dynamics will impair habitat processes to which salmon rely upon. If outflanking is a concern, the channel should be widened and the banks graded to a gentler slope, and roughened with wood to reduce shear stress and toe erosion. This may require acquiring property or easements to allow the creek to function naturally without constraint. To harden banks in this manner will likely result in channel simplification, lack morphological processes, and transfer energy into the channel that will likely coarsen the bed or create other passage impediments.

	8
	Pg. 30, LWD at Creek Mouth
	“To address head cut instability, it is recommended that LWD be more densely spaced

within the lower 40 feet of George Davis Creek.”
	We agree that wood placement will help maintain features to which fish can move effectively upstream if the channel is prone to head cutting; however, caution should be taken so that this wood does not discourage lateral channel migration. This migration is integral in the formation of an alluvial fan and delta in the lake, and constraining this process will likely lead to incision and other features affecting fish passage and habitat quality. Wood should be placed in a manner to encourage channel migration within the project area. We acknowledge that some wood must be placed on the outer limits of the potential fan development to minimize risk to adjacent properties; however, the full extent possible of the Sigmar property should available for fan and delta formation.

	9
	Pg. 30, “LWD as Bank Slope Protection”
	Buried logs, parallel to flow, anchoring
	Similarly to the above comments, wood should not be placed in a manner to reduce bank contouring and local migration. The proposed log placement will constrict the channel and accelerate velocities, impairing fish passage and habitat. Wood should be place diversely and in a natural manner, unanchored mechanically, and allowed to adjust to fluvial pressures. If ballasting is needed, wood should be placed on top of other pieces to add resistance to buoyancy and mobilization, but allow for deformation in response to scour and bank contouring.

	10
	Pg. 30, sec. 5.2.4 Bed Material Gradation
	“Regardless,

the subgrade material would be sized to be stable up to the 100‐year event to prevent excessive channel

incision.”
	Designing the bed to be stable up to the 100-yr. flood will result in a coarsened bed that is dissimilar in characteristics and function as in the adjacent stream, which is counter to the intent of Stream Simulation. Instead, design the bed to be as mobile as the adjacent natural gradations, where sediment will move downstream and be replaced by bed load from upstream, which embraces natural sediment transport processes. If there are concerns that a mobile bed will scour differentially to the natural, adjacent stream reaches, it suggests that the culvert is constricting to the channel and will not allow the stream to function naturally.

	11
	Pg. 30-31, Subgrade Mix
	“…it is recommended that the subgrade be composed of 50‐50 mix of

WSDOT one‐man and two‐man habitat boulders (9‐03.11(3)), with diameters ranging from 12‐28 inches.”
	This overly-coarse material will likely function differently than in the natural, adjacent stream reach; subsequently, there is a risk to fish passage and habitat. The natural stream does not likely have a subgrade of these sizes, so why should the project reach be encumbered with material that is likely to result in subsurface flow and a vertical drop at the downstream interface? Omit this material and design the bed similarly to the reference reach (assuming natural conditions).

	12
	Pg. 31, Surface Mix
	“Results yield a recommended mixture of 40 percent WSDOT

streambed sediment mix (9‐03.11(1)) and 60 percent WSDOT 12‐inch cobbles”
	A surface mix comprised of 60% 12-inch cobbles will result in a coarsened bed that lacks mobility and dynamics. This coarse material will likely sieve flows, creating a fish passage barrier at low flows and potentially a vertical drop due to scour at the downstream extent. Instead, use a gradation that is similar to the native alluvium found in the natural reaches of the stream. This should exclude the material that is either colluvium or placed material as part of past efforts to provide grade control to the channel. 

	13
	Pg. 34, sec. 6.2 Freeboard
	“Preliminary hydraulic modeling shows the proposed 17‐foot wide box culverts at Shore Lane, Trail, and

ELSP provide approximately 1.5 to 2.5 feet of clearance (freeboard) between the computed 100‐year

water surface elevation and culvert crowns. This is less than the two feet recommended for debris

clearance in streams with bankfull widths ranging from 8 to 15 feet (Barnard et al, 2013); however, site

conditions suggest an allowance for a lower clearance would be acceptable at these crossings.”
	This report characterizes the stream as sediment-rich, where deposition around the project area is high (e.g. sec. 2.3). Photo 2 illustrates sedimentation at the ELSP, and the gradient break from the steeper upstream areas to the lower-gradient depositional/alluvial fan area at ELSP and the trail (transitioning from 8% to 4%), suggests that sedimentation is likely at the culvert. Therefore, adequate freeboard is needed to ensure there will be enough room to pass sediment and wood without routine maintenance. As proposed, the culvert does not even meet the minimum freeboard. We recommended that freeboard is calculated using an expected rough channel (loaded with LWM) (e.g. Manning’s n of 0.2) along with the maximum fluctuation of sediment accretion at the culvert inlets, where the culvert height is sized accordingly (and with a factor of safety). This may entail raising the road and trail surfaces. We have noted that freeboard has become an issue on similar local streams under the ELSP (e.g. Zacheus Creek), where freeboard is currently less than a foot. This will require maintenance and likely a costly retrofit. This work would be an additional impact to the stream, which would impair habitat, riparian vegetation, and temporarily impair fish passage. Subsequently, these impacts should be mitigated for this additional work. To prevent this risk to the resource, we recommend that the culvert be sized to have adequate freeboard (more than 2 ft. over the Q100 WSE) over the life of the structure, with the expected ranges of bed elevations, and without the need for maintenance.

	14
	General comment
	Future conditions
	This report should address future conditions due to climate change, and increased upstream development that influences runoff. The culvert width should reflect any increases in BFW as influenced by increases in flows.
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	15
	Sheets C-401-403
	Wood layout
	The wood layout lacks diversity and dynamics, and will likely result in overly-steep banks that are resistant to local re-contouring and natural channel morphology. Instead, diversify this layout to include pieces wholly within the wetted low-flow (parallel to flow) as well as different orientations and diverse group sizes (jams). See Fox 2003 for a characterization of natural wood spatial characteristics and lateral positions. The wood should force the development of a natural channel rather than maintain a constrained condition. 

	16
	Sheet C-404
	Sill logs place parallel to banks
	This feature will constrict the channel as noted above, and will also likely increase lateral erosion during floods. With high flows, water is likely to spill over the structures perpendicularly to the channel, which will exacerbate erosion of the banks. Modify this wood placement to be diverse as noted above.

	17
	Sheet C-702
	4-sided box culvert
	We generally have concerns width stream crossings that have concrete bottoms. At this moderate gradient (4%), there is a risk that scour will form at the downstream end of the culvert (at the outlet) and induce scour in a manner that will form a vertical fish passage barrier. Further, efforts to prevent this as well as to reduce scour within the culvert has driven the design to armor the bed with coarse rock. This is unnatural to the stream, an impairment to habitat, and counter to the tenets of Stream Simulation. If utilities are driving the 4-sided design, they should be re-located deeper or above the culvert so not to constrain the design. We consider the proposed 4-sided structure to be a high risk to fish passage, where any problems would require maintenance, repair, or even eventual replacement. This work would result in additional disruptions to riparian, habitat and fish passage.
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