




















































































































Appendix A
Stream Crossing Recommendations
Memorandum




20 Bellwether Way, Suite 101 ANCHOR
Bellingham, Washington 98225
360.733.4311 QEA 2
Memorandum September 15, 2025

To: Emmett Wild, Skagit Conservation District
From: Tracy Drury, PE, Clare Yurchak, PE, and Alyssa DeMott, Anchor QEA

Re:  Stream Crossing Structure Recommendations

Stream Crossing Structure Recommendations

Due to the proximity of Colony Creek to the Blanchard community, proposed stream crossings
impact the proposed Lower Colony Creek Sub-basin Project results. This memorandum outlines the
crossings evaluated and our approach to evaluating them. Each crossing will be informed by the
results of hydraulic modeling, as well as input from landowners, stakeholders, and the local
community. The goal is to identify and recommend stream crossing solutions that are compatible
with the ecological, hydrologic, and community objectives established under the Floodplains by
Design framework. Anticipated crossing needs may vary from basic farm equipment access points to
complete county culvert replacements.

The following stream crossing was identified as poor functioning in Phase 1 of the project, but has
since been updated and is no longer under evaluation.

e South Blanchard Road Crossing

Figure 1 shows the hydraulic structures in the project area that were evaluated to be improved or
added.
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Blanchard Road Tide Gate

As mentioned in the Phase 1 report (Anchor QEA 2023), the hydraulic analysis suggests that
improving the flaps on the tide gates would provide only a marginal increase in the tide gates’
efficiency, but the results should be confirmed with actual data. Presently, Skagit Conservation
District and Skagit County are partnering to collect water surface elevation (WSE) data immediately
upstream and downstream of the tide gate that would allow an accurate picture of the hydraulic
capacity of the tide gates to be established and ensure the gate is closing at 5 feet. However, based
on analyses, it is unlikely that any modification to this level for the self-regulating tide gate would
result in a significant difference for either flood inundation or habitat values.

Flinn Road Crossing

The culvert under Flinn Road was evaluated at the 10-year flow event combined with a winter
average tidal cycle and was found to cause constriction. Figure 2 shows the wider water surface
upstream and downstream of the culvert under Flinn Road during the 10-year flow event combined
with a winter average tidal cycle. It is recommended that the crossing is enlarged to be able to drain
large flow events combined with tidal influxes, but further analysis is needed to understand the
potential downstream impacts the enlarged culvert would have.

Figure 2
Flinn Road Culvert 10-Year Flow Event Model Results

Note: The water depth (ft) ramps to darker blue as the depth increases.
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Morse and Econopouly Boardwalk

The property owner of the downstream property of Project Area 1 has requested a boardwalk
crossing over the proposed inset floodplain to access the southeast area of the property. Based on
the Draft Coastal Flood Hazard Area (FEMA 2014) the property is in an area of high flood risk. The
100-year flood elevation is at 8 feet National Geodetic Vertical Datum (NGVD) and 13 feet North
American Vertical Datum of 1988 (NAVD88) for a coastal flood. It is recommended that the structure
is higher than the flood elevation. Naturally durable woods such as western red cedar, Alaska yellow
cedar, and Douglas fir are suitable materials for the boardwalk.

Harrison Creek Crossing

The stream crossing, under a private driveway, for Harrison Creek has been found to cause
backwatering conditions and road overtopping. Based on preliminary hydraulic analysis, it is
recommended that the culvert undergoes further analysis to be replaced. The replacement culvert
should be designed to follow Washington Department of Fish and Wildlife (WDFW) Culvert Design
Guidelines for Fish passage (WDFW 2013) and typical Skagit County standards.

A preliminary typical cross section based on hydraulic analysis and typical design features is shown in
Figure 3.

Figure 3
Harrison Creek Stream Crossing Typical Detail
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The replacement crossing structure width of 20 feet is calculated to meet the U.S. Forest Service
(USFS) Stream Simulation guidelines culvert design as well as the National Oceanic and Atmospheric
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Administration (NOAA) Guidelines for Salmonid Passage at Stream Crossings in Oregon, Washington,
and Idaho (USFS 2008; NMFS 2022). The stream simulation design option recommends that culvert
width be sized relative to the channel bankfull width and the NOAA guidance.

Equation 1:
Crossing Width = 1.5 x Bankfull Width
20 — feet =1.5x13 — feet
The bankfull width was calculated from the 2-year results in HEC-RAS.

The vertical clearance under the structure is based on two design criteria:

1. Providing 6 feet of vertical clearance relative to the channel thalweg for access and maintenance
purposes

2. Providing 3 feet of freeboard above the proposed 100-year WSE to ensure safe passage of
debris

Based on the Draft Coastal Flood Hazard Area (FEMA 2014) the crossing is in an area of high flood
risk. The 100-year flood elevation is at 8 feet NGVD and 13 feet NAVD88 for a coastal flood.
Therefore, it is recommended that the structure is at or above 16 feet NAVD88, to allow for
freeboard during coastal flooding. However, the amount freeboard could change during the design
process due to existing road elevations. It is typical that at least 3 feet of stream sediment covers the
bottom of the culvert. Therefore, the proposed inside dimensions of the culvert are 20 feet by 9 feet.

Thelan and Wrucha Driveway Crossing

Colony Creek has avulsed into the Macken property downstream of the Colony Mountain Drive
culvert. During high flood events, the Macken property floods due to insufficient drainage. It is
proposed that a stream crossing is constructed under the private driveway to drain the Macken
property towards the proposed inset floodplain. Based on preliminary hydraulic analysis, the
proposed crossing would reduce flooding and connect Colony Creek to complex habitat, meeting
some of the Floodplain by Design goals. The culvert should be designed to follow WDFW Culvert
Design Guidelines for Fish passage (WDFW 2013) and typical Skagit County standards.

A preliminary typical cross section based on hydraulic analysis and typical design features is shown in
Figure 4.
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Figure 4
Thelan and Wrucha Driveway Stream Crossing Typical Detail
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A crossing structure width of 30 feet is calculated to meet the USFS Stream Simulation guidelines
culvert design as well as the NOAA Guidelines for Salmonid Passage at Stream Crossings in Oregon,
Washington, and Idaho (USFS 2008; NMFS 2022). The stream simulation design option recommends
that culvert width be sized relative to the channel bankfull width and the NOAA guidance. Using
Equation 1, the crossing width should be 30 feet. The bankfull width of 20 feet was calculated from
the 2-year results in HEC-RAS.

The vertical clearance under the structure is based on two design criteria:

1. Providing 6 feet of vertical clearance relative to the channel thalweg for access and maintenance
purposes

2. Providing 3 feet of freeboard above the proposed 100-year WSE to ensure safe passage of
debris

Based on the Draft Coastal Flood Hazard Area (FEMA 2014) the crossing is in an area of high flood
risk. The 100-year flood elevation is 8 feet NGVD and 13 feet NAVD88 for a coastal flood. Therefore,
it is recommended that the structure is at or above 16 feet NAVD88, to allow for freeboard during
coastal flooding. However, the amount freeboard could change during the design process due to
existing road elevations. It is typical that at least 3 feet of stream sediment covers the bottom of the
culvert. Therefore, the proposed inside dimensions of the culvert are 30 feet by 9 feet.
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Colony Mountain Drive Crossing

The Colony Mountain Drive crossing has been identified as a crossing that could be replaced to
better suit the Floodplain by Design goals. In conjunction with sediment management, an enlarged
crossing would increase drainage capacity and reduce flooding. As shown in Figure 5, when the
culvert causes backwatering, during the 10-year flow event combined with a winter average tidal
cycle, overtopping of the adjacent road occurs and flow is directed into the agricultural field. The
black arrows in the figure depict flow direction. If replaced, the culvert design should abide by Skagit
County and WDFW standards.

Figure 5
Colony Mountain Road Crossing Model Results for the 10-Year Flow Event

Note: The water surface elevation (ft) ramps to darker blue as the elevation increases.
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Summary

It is recommended that each design considers fish passage and climate resilience, as well as federal,
state, and local regulations. All proposed crossing improvements and additions will need to be led by
or designed in close coordination with Skagit County Public Works to ensure all permitting
requirements are met.
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Bellingham, Washington 98225
360.733.4311 QEA 2

20 Bellwether Way, Suite 101 ‘ ANCHOR

Memorandum September 15, 2025

To: Emmett Wild, Skagit Conservation District
From: Tracy Drury, PE, Alyssa DeMott, and Clare Yurchak, PE, Anchor QEA

Re: Sediment Management Recommendations

The influx of sediment into the lower Colony Creek system is a major concern for the local
community and is perceived as a primary reason for flooding and recent channel avulsions. The low
slope of the valley floor sediment deposition and confinement between roads, railroad, and valley
wall all play a role in where flooding occurs. This memorandum lays out how sediment will be
managed for the two alternatives for the Colony Creek Sub-basin Project, Phase Il, and how it will
impact the entire system.

Sediment delivery to Colony Creek is driven by upstream erosion and bank instability, and infrequent
but extreme flood events (beaver dam failures). It is likely that clearing and development of the right
bank hillslope will continue to be a driver of sediment delivery to Colony Creek. In the existing
alignment, sediment transport and deposition processes have changed. Though the channel is still
confined and channelized as it exits the hillside, the channel is now unconfined through the Macken
property downstream of the 2022 avulsion location.

1 Project Area 1

Project Area 1 proposes a defined channel cut in Macken’s field and sediment clearing through the
Colony Mountain Road culvert. Due to the channelization and confinement as Colony Creek exits the
steep hillside, Colony Mountain Road’s culvert will continue to experience sediment deposition. It is
recommended that Skagit County and Skagit Conservation District prepare and participate in an
adaptive management plan. This plan will lay out thresholds for sedimentation and deposition within
the culvert and channel. The plan will provide a road map for additional analysis based on found
sedimentation rates. The analysis will determine adaptive management actions.

Project Area 1 also proposes an inset floodplain in Thelan’s field and in Morse’s field. The inset
floodplain will establish floodplain connectivity, construct side channels, and allow for overbank flow
paths. These actions will allow for sediment storage during high-flow events, spread sediment across
a broader area, reduce sediment build-up, and promote sediment attenuation. It is not anticipated
that a comprehensive management plan is needed for the inset floodplain; however, in the areas
where there is an inset floodplain, it is recommended that Skagit County and Skagit Conservation
District monitor aggradation and apply adaptive management for areas with 1 to 1.5 feet of
aggradation.
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The adaptive management actions will reduce sediment loading to downstream areas within the
system.

2 Project Area 2

Project Area 2 proposes inset floodplains, side channels, and levee setbacks. These actions will allow
for sediment storage during high-flow events, spread sediment across a broader area, reduce
sediment build-up, and promote sediment attenuation. It is not anticipated that a comprehensive
management plan is needed for the inset floodplain; however, in the areas where there is an inset
floodplain, it is recommended that Skagit County and Skagit Conservation District monitor
aggradation and apply adaptive management for areas with 1 to 1.5 feet of aggradation.
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