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Chapter 1  Introduction 
The Snohomish Conservation District (SCD) has engaged Cardno, Inc. (Cardno) to provide science and 
engineering services in support of the Moga Back-Channel Reconnection Project (Project). The Project 
site includes approximately 600 linear feet (LF) of river back-channel habitat and 17 acres of floodplain 
located at river mile 16.7 of the Snohomish River, adjacent to 15106 Shorts School Road near the town of 
Snohomish in Snohomish County, Washington (Figure 1-1). The Project lies within the Confluence Reach 
of the Snohomish River near the upstream extent of tidal influence. 

 

Figure 1-1: Project location within the larger context of the Snohomish Watershed Resource Inventory Area. 

This report presents the preliminary investigation of existing site conditions and potential options for 
installation of new aquatic habitat enhancement work. The purpose of this Project is to improve the 
connection between the Snohomish River and a relict side-channel on the downstream end to create a 
back-channel for salmon rearing habitat. The Project site includes parcels, 27060600100700, and 
27060600100400, and the portions of parcels 27060500200600 and 27060500200400. 

The Project will reconnect the back-channel through replacement of the barrier crossing and 
improvements to the channel. This report provides a basic description of the Project site with respect to 
salmon recovery, identifies specific Project goals and objectives, describes preliminary design alternatives 
including stakeholder comments and concerns, and presents the preferred alternative with a concept 
level construction cost estimate. All elevations presented herein refer to the vertical datum NAVD88.  
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Chapter 2  Site Description 

2.1 Watershed Characteristics and Hydrology 

The Snohomish River drains 1,550 square miles of watershed above the Project site from the western 
Cascade slopes. The mean basin elevation is 2,430 feet, ranging from about 11.5 feet to a maximum 
elevation of 7,950 feet. The basin above the Project site has 65% area-weighted forest canopy as 
computed from the National Land Cover Database (NLCD) 2001 canopy dataset (U.S. Geological Survey 
[USGS] 2015). The Skykomish and Snoqualmie Rivers join to form the Snohomish River at river mile 20.4 
or 3.7 miles upstream of the Project site. The Snohomish River flows through Everett into Port Gardner 
Bay and experiences tidal backwater effects as far as river mile 18.1 (Snohomish County 2003). The 
Project is located within the Confluence Reach, bounded by SR 522 and a natural floodplain constriction 
on the upper end and, on the lower end, an extensive system of levees. 

The climate in the vicinity of the Project area is characterized by cool, dry summers and mild, wet winters. 
Due to the varied relief within the watershed, temperature and precipitation vary with elevation, but overall 
temperatures average 60 to 70 degrees Fahrenheit in the summer and 30 to 40 degrees Fahrenheit in the 
winter. Precipitation within the basin occurs primarily as rainfall, with snow at high elevations, resulting in 
peak flows during the winter months when heavier precipitation occurs. According to the USGS (2015), 
the average annual precipitation within the Snohomish River watershed is approximately 100 inches. The 
Project site is within the Federal Emergency Management Agency (FEMA) 100-year floodplain (Figure 2-
1). The map in Figure 2-1 is the FEMA Flood Insurance Rate Map (FIRM), which is based on a 1-
dimensional hydraulic model completed by FEMA in 2005.  

 

Figure 2-1: Effective FEMA FIRM for the Project Area updated September 16, 2005 (FEMA 2005). 
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A hydrologic analysis was completed in 2003 by Snohomish County for the Snohomish River near 
Monroe (USGS Station #12150800) at river mile ±19.9. Peak flood flow magnitudes in the Snohomish 
River system at the Project site are as follows: 62,800 cubic feet per second (cfs) at the 2-year recurrence 
interval (RI) (flows with a 50% probability of occurring in any given year), 92,500 cfs at the 5-year RI, 
114,000 cfs at the 10-year RI, and 204,000 cfs at the 100-year RI (1% probability of occurring in any 
given year) based on data for the period of record 1964 to 2000 (Snohomish County 2003).  

2.2 Initial Site Assessment and Base Topography 

On March 11, 2015, the Cardno team completed an initial site assessment including a local hydrologic 
assessment and a ground-based topographic and bathymetric Real Time Kinematic (RTK) survey. Flow 
on the day of the survey was 3,600 cfs on the Snohomish River near Monroe (USGS Gage #12150800). 
Figure 2-2 shows the project vicinity. Figure 2-3 shows some of the existing features of the Project site 
relative to aerial photography from August 1, 2011 (Google Earth 2011). 

Cardno also created a topographic basemap from a composite of our 2015 survey bathymetry and 2014 
light detection and ranging (LiDAR) dataset available from the Puget Sound LiDAR Consortium (PSLC). 
This map is depicted in Figure 2-4. Project parcels are shown in light purple and were obtained from the 
County’s parcel shapefile dataset. Property lines were not surveyed by the Cardno team. The colored 
regions on the map indicate elevations ranging from 10 to 37 feet NAVD88. The Cardno team was not 
able to capture the maximum depth of the ponds due to high water at the site. Clearly visible in this map 
are channels and other topographic depressions that may convey water. Colors ranging from pink to dark 
blue indicate the presence of the Project’s side-channel feature cutting through the point bar region west 
of Shorts School Road. This feature is likely a remnant of the Snohomish River channel prior to all 
available maps and aerial photography based documentation including the 1877 General Land Office 
(GLO) plat maps. The map also shows the location of existing ponded water, parcel locations, an outlet 
culvert, and the location of the agricultural access road that crosses the side-channel forming a barrier. 
The ground-based RTK topographic and bathymetric data collection improved the accuracy of LiDAR, 
especially in areas under thick vegetative cover and under water.  

Figure 2-4 clearly shows the levee along the right bank of the river. Figure 2-4 also shows a low point in 
the levee, which was confirmed on March 11, 2015 (Appendix C – Site Photos). No culvert was observed 
under the main agricultural access road. 

On March 11, 2015, the Cardno team observed three active beaver lodges, two to four active river otter 
lodges, and a pair of agitated river otters swimming in Pond #2. That same day, lodge dwellings occupied 
elevations between 15 and 16 feet NAVD88, near Pond #2 water’s edge. Pond #1 had a plethora of 
native northwestern salamander (Ambystoma gracile) egg sacks near the water’s edge at a water surface 
elevation (WSEL) of approximately 13 feet (refer to Appendix C – Site Photos). Northwestern 
salamanders are the only species in this region that lays firm masses. Those observed were about half 
developed and likely hatched 2 weeks later. This species is unique among the native amphibians in this 
region in that it prefers permanent water and has the ability to stay in the larval stage for 1 year before 
metamorphosis (all other natives metamorphose in the summer following egg laying). The Cardno team 
expects that northwestern salamanders, native red-legged frogs, native turtles, and other amphibians 
may be present throughout the Project site. 

Key to understanding the Project site are the relative elevations of the river, pond, and channel bottoms. 
Figure 2-5 shows the longitudinal profile of the existing side-channel from the northern outlet at the main 
river channel to the beginning of the Pond #2 Wetland Complex just south of the agricultural access road.  
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Figure 2-2: Project vicinity map. 
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Figure 2-3: Existing conditions plan showing location of existing culvert, channels, and ponded features (as observed on 3/11/2015) with respect to county parcel boundaries. 

Agricultural Field 
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Figure 2-4: Existing conditions plan with Project site topographic basemap – composite of 2014 LiDAR and Cardno’s 2015 ground survey with bathymetry. 
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Figure 2-5: Existing conditions side-channel alignment and longitudinal profile. Water Surface Elevations given for March 11, 2015, and are subject to fluctuation. 
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This agricultural access road acts as a dam capable of maintaining a higher WSEL in the Pond #2 
Wetland Complex as compared to the Pond #1 WSEL and main river channel WSEL. For example, 
during the site visit, the main river channel had a WSEL of 10.3 feet, Pond #1 had a WSEL of 13.8 feet, 
and the Pond #2 Wetland Complex had a WSEL of 16.5 feet.  

Surface water inflows to Pond #2 were observed to be about 5 gpm on March 11, 2015. Cardno 
engineers do not expect consistent groundwater inflows to the Pond #2 Wetland Complex, and inflows 
may reduce to zero during later spring, summer, and fall months. Implications of groundwater inflows are 
discussed further in subsequent sections.  

An average annual WSEL for the Project site was determined as an average annual flow of 9,600 cfs 
based on average monthly flows of the Snohomish River near Monroe (USGS Station #12150800). Mean 
monthly flows in winter and spring are generally of similar magnitude, suggesting that snowmelt runoff 
and winter rains approximately balance each other (Snohomish County 2003). The Cardno team 
established a correlation between the USGS gage height and WSEL at the Project site at river mile ±16.7. 
On March 11, 2015, the river WSEL was surveyed at 10.3 feet NAVD88 near the current Moga back-
channel outlet for a Snohomish River flow of 3,600 cfs. On March 25, 2015, the river had a flow of 9,400 
cfs (approximately the average annual flow) and river WSEL was observed to be 12.5 feet NAVD88. 
Consequently, a water surface elevation of 12.5 feet at the northeast channel outlet was adopted as the 
design condition. For comparison, a peak 2-year flood has a modeled WSEL of 34.6 feet NAVD88 based 
on 2015 two-dimensional hydraulic modeling results using the RMA2 platform (R2 Resource Consultants 
2015).  

2.3 Limiting Factors for Salmonid Populations 

The Snohomish River basin is the second largest watershed for Chinook salmon habitat within Puget 
Sound’s Endangered Species Unit (ESU). Chinook and Steelhead are listed as threatened under the 
Endangered Species Act (NOAA 2011). Reconnecting off-channel rearing habitat for salmonids is a goal 
of the Snohomish River Basin Salmon Conservation Plan (SRBSCP, 2005).  The Confluence Reach is 
biologically significant for all West Coast salmonid species including Chinook, coho, chum, pink, 
steelhead, cutthroat, and native char for spawning, rearing, foraging, and migration. All of these species 
use off-channel ponds and side-channels as habitat and flood refuge areas. The Project site presents an 
opportunity for providing such habitat and refugia. As of 2003, the Confluence Reach was “Not Properly 
Functioning” with respect to providing quality habitat for fish due to the following conditions (Snohomish 
County 2003): 

 Pool frequency does not meet standards and does not meet large woody debris (LWD) 
recruitment 

 The reach has less than one piece of LWD/channel width 

 Banks are actively eroding 

 Shoreline hardening or overwater structures affect >20% of shorelines. 
 
For more information see Table 1 and Section 2.1 of the 2003 Snohomish River Confluence Analysis for 
salmonid use of the reach by species and life history. Currently, the Project site has two main fish 
passage barriers: (1) the northernmost 12-inch culvert near the side-channel outlet that was clogged; and, 
(2) the main agricultural access road, which has no culverts.  
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Chapter 3  Project Objectives 
The objective of the Project is to create a back-channel that will allow water from the Snohomish River to 
flow in and out of the Moga side-channel during normal winter flows. The design elements may be 
modified during the design phases, but include the following (Flint 2014): 

 Removal or modification of a barrier that exists at a crossing that allows access to the 
agricultural field, 

 Excavation of the lower channel near the mouth, 

 Installation of LWD and potentially gravel in this newly constructed channel, and  

 Planting a riparian zone. 

Chapter 4  Conceptual Restoration Alternatives 

4.1 Introduction 

As depicted in the three conceptual designs contained in Appendix A, the alternatives represent a 
balance between wetland ponded areas and back-channel access throughout the site. Alternative 1 
preserves the most wetland ponded areas with the least back-channel access for salmonids. The third 
and Preferred Alternative proposes to create the most back-channel salmonid access, which requires an 
adjustment and reduction in ponded wetland areas. Alternative 2 represents a middle option between 
Alternative 1 and the Preferred Alternative.  

In all three alternatives, proposed channel thalwegs would have an elevation of 11.5 feet NAVD88 such 
that approximately 1 foot of water depth would occur for the average river WSEL of 12.5 feet. Proposed 
channels would have varying top widths of ±30 feet and overall longitudinal slopes of 0.0005 to 0.0008. 
The proposed channel slope was chosen to minimize lowering and compacting Pond #2 and to match the 
river gradient as determined in the 2015 geomorphic analysis (R2 Resource Consultants 2015). Channels 
of varied width and side slopes would increase habitat complexity. In all of the alternatives, the 12-inch-
diameter culvert would be removed at the existing Moga side-channel outlet. A bridge or culvert is no 
longer needed at that location. All alternatives propose a side-channel that connects Pond #1 at average 
river flows. All channels would be enhanced with stable large woody material (LWD), complex edge 
habitat, and varied pool dimensions (Montgomery et al. 2003). A new, approximately 85-foot-long 12-foot-
diameter culvert would be installed under the existing agricultural access road to provide fish passage 
and flow conveyance. This size was selected based on needed capacity and cost.  

The Project objectives can be accomplished by any of the followings options (also depicted in the design 
plans contained in Appendix A): 

 Alternative 1: This alternative creates side-channel habitat for salmonids in areas north of the 
existing agricultural access road. Snohomish River water would flow through the channel and 
through Pond #1 at average river levels. Furthermore, back-channel habitat would be created up 
to the agricultural access road and a new fish passable culvert would be installed. Step pools 
acting as grade controls would be installed to the south of the new culvert to maintain a maximum 
WSEL of 16 feet NAVD88 in the Pond #2 Wetland Complex. This would maintain and protect all 
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existing conditions in the pond and wetland habitat. Salmonids would only have access to the 
wetland complex when there are significant groundwater flows into Pond #2 and when floods flow 
through the Project.  

 Alternative 2: This option consists of most of the same features as Alternative 1. However, no 
step pools or grade controls of any kind would be installed to the south of the new fish passable 
culvert. The proposed back-channel would connect from the main river channel to Pond #2, 
allowing salmonid access throughout Pond #2 and its associated wetland pond complex. The 
back-channel would tie into Pond #2 at an elevation of 11.5 feet. This alternative would reduce 
the Pond #2 Wetland Complex area and drain portions of Pond #2 under average river flow 
conditions.  

 Alternative 3: This alternative provides maximum channel access for salmonids at average and 
higher river flows. It includes all of the same features as Alternative 2 including the side-channel 
flowing through Pond #1 and back-channel access to the Pond #2 Wetland Complex for a total of 
1,380 LF. The preferred alternative includes a second 65-foot-long 12-foot diameter culvert 
crossing to the west of the first proposed agricultural access road culvert. This culvert and west 
channel would create a second 1,540-LF route to Pond #2 via a restored riparian and wetland 
forest pathway.  

Chapter 5  Final Design 
SCD and the technical advisory stakeholders met with Cardno engineers on April 7, 2015, in Mill Creek, 
and conducted a site visit on May 18, 2015. The group selected Alternative 3 as the Preferred Alternative 
to maximize habitat restoration goals in the Snohomish River Basin Salmon Conservation Plan (SRBSCP, 
2005).  Alternative 3 addresses project objectives and benefits salmonids in the following ways: 

 Removal of fish passage barriers including the culvert near the river and the blockage associated 
with the agricultural access road,  

 Channel excavation to maximize back-channel length totaling 2,920 LF, 
 Maximum fish access and passage to the floodplain features of the Project site including Pond #1 

and the Pond #2 Wetland Complex, 
 Optimal diversity of back-channel pathways including ample LWD, 
 Reduced existing conditions stranding hazard during receding peak flows, and 
 Zones of riparian planting to enhance existing areas and add habitat and cover to new back-

channel pathways. 

Final design Drawings are included as Appendix A.  Our geomorphologists and engineers conducted a 
field inspection to evaluate project design elements in the hydraulic and geomorphic setting of this reach 
of the Snohomish. Findings are included in the response to review panel questions below. 

An updated engineer’s cost estimate is included in Appendix B. The Final design has an estimated 
construction cost (including state sales tax) of $347,932. 

The proposed project is expected to have an impact on the existing groups of amphibians, beavers, and 
river otters occupying the Pond #2 Wetland Complex by reducing the overall area and depth available to 
beavers, otters, and amphibians at lower flows, and increasing the variation of the pond levels since it will 
be directly connected to the river. However, WSELs will not drain lower than the proposed thalweg until 
summer evaporation exceeds groundwater inflows.  
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The Project does have the opportunity to benefit salmonids, turtles, and other still-water species. 
Salmonids prefer flowing, cool, shaded water, whereas emydids (pond turtles) prefer quiet, warm, open 
water (Stewart 2015:22). Both groups require side-channel and pool habitat in and near streams. The 
following habitat conditions benefit still-water amphibians (Holzer 2015):  

 Hydroperiod: turtles need year-round deep water, amphibians need ponded water through mid-
summer; 

 Aquatic vegetation: turtles need feeding and refuge while amphibians need oviposition, refuge, 
and periphyton  

 Silty bottom: turtles need a silty bottom for refuge and aestivation, while amphibians need it for 
refuge 

 Wood: turtles need wood for basking, and amphibians in uplands need it to avoid desiccation 
 Sun: turtles and amphibians bask in the sun 
 Upland: turtles need open nesting areas while both amphibians and turtles need forest access for 

foraging, hibernation, and/or aestivation 
 Movement: both turtles and amphibians need interconnected water bodies and uplands 

The Preferred Alternative would have habitat zones benefiting both amphibians and salmonids. Southern 
quiescent portions of the Pond #2 Wetland Complex would provide still-water species wetland habitat 
including silty bottom and aquatic vegetation with salmonid access for refugia and foraging. Northern 
portions of the Project site near Pond #1 with the proposed interconnected channels would provide 
salmonid habitat and movement opportunities for amphibians, beavers, and otters. Furthermore, current 
and future expected beaver activity will promote still-water species habitat including amphibians (Holzer 
2015).  We intentionally designed the placement of LWD in orientation and location to attract future 
beaver dam building activity to more naturally control flows in and out of the off-channel rearing ponds. 

The Final Design includes culvert crossings under the existing agricultural access road. Culverts would 
allow for cost-effective conveyance with the least potential for scour and erosion during high-flow events. 
A rail car bridge option was evaluated but we found that it would be prone to abutment and toe of slope 
erosion, which would necessitate abutment riprap protection. Furthermore, a geotechnical investigation 
would be required to assess the stability of the rail car bridge and abutments. Since the railcar bridge 
option would require 2:1 channel side slopes and the channel design has 8-foot bottom width, an 86-foot-
long rail car bridge would be required. Thus, the Cardno team deems 12-foot-diameter culverts a more 
cost effective and suitable option. 

The Project site is located on a relict aggradational scrolling point bar of the Snohomish River. This 
feature is evident when viewed with respect to peak flood events and the LiDAR hillshade topographic 
digital elevation model (Figure 4-1). 
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Figure 5-1: Aggradational potential of the Project site due to flood flows and relict point bar formation morphology. At left, 
flood velocity adapted from the geomorphic analysis (R2 Resource Consultants 2015) and, at right, LiDAR hillshade at a 
smaller scale showing the Project site on a relict scrolling point bar that grew from east to west as the main Snohomish 
River channel cut the river left bank.  

The Salmon Recovery Funding Board Review Panel provided written comments stemming from review of 
conceptual alternatives and the site visit.  These comments are provided below with responses. 

1. Recommended improvements to make this a technically sound project according to the 
SRFB’s criteria:  

The overall project concept, as described in the Project 14-1404 Conceptual Design Report, appears 
to be technically sound and will likely provide substantial benefit to the targeted salmon species/life 
histories. As of the date of the site visit, the project design is not developed enough yet to provide 
certainty on some of the key design issues that are mentioned in the Conceptual Design Report. 
Two issues in particular need to be resolved: 1) how much the wetland will be allowed to drain 
during low river stage in order to balance preserving ecological functions for other native aquatic 
fauna (amphibians, turtles and mammals), preventing fish stranding, and discouraging infestation 
with warm water resident fish like bass; and 2) how to design the new channels to minimize the long 
term aggradation of fine sediment, so that the connection will be sustainable over a relatively long 
time frame. Until the design and permitting implications of these two issues are worked out, the 
construction cost estimate/grant budget cannot be determined accurately.  The “25% contingency” 
place holder in the conceptual cost estimate is not an allowable substitute for an accurate 
construction budget and is not an eligible budget line item. (Note: we have removed this line item 
from the budget.) 

Reply to Question 1:  Lowering wetland surface  

The wetland will be drained approximately 4 feet when the river is at average annual flow. However, 
the wetland will experience a much wider range of flows after the reconnection is made, fluctuating 
with the river. At some points in time the wetland will be higher than existing levels due to river levels 
after it is reconnected. We intentionally designed the placement of large woody debris in orientation 
and location to attract future beaver dam building activity to more naturally control flows in and out of 
the off-channel rearing ponds. We expect the reconnected areas to remain jurisdictional wetlands 
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but with a different flow regime. Instead of a blocked, dead-end pond with no outlet or connection to 
the river, this will be a fluctuating wetland and riparian area directly connected to the river. 

Reply to Question 2: Likelihood of long-term aggradation 

The likelihood of long-term aggradation in the proposed new channels is low, owing to the 
geomorphic setting and local flow hydraulics in the vicinity of the project site. Two issues are of 
potential concern: 

What is the probability of outlet blockage by deposition from the main river, particularly given that the 
geomorphic report (R2 Resource Consultants 2015) predicts that the downstream segment (“16+17” 
by their terminology) is shown as “Moderate Aggradation” on their Plate 3 - Snohomish River Bed 
Stability Rating? 

Airphoto inspection and our field visit both show that the outlet location is at a zone of persistent 
scour at moderate and high flows, lying at the outside of a prominent bend (Figure 5-2). Although at 
a whole-river scale this does appear to be a zone where some deposition occurs (R2 Resource 
Consultants 2015), the local hydraulics are not well-represented by the coarse granularity of R2 
Resource Consultants’ sediment-transport modeling. The outlet should remain well-scoured of 
potential sediment accumulations indefinitely into the future.  

 

Figure 5-2: Aerial view of the project site, showing its location relative to the outside bend of the Snohomish River where 
scour is ubiquitous (flow from left to upper right). 

What is the likelihood that overbank flows will deposit fine sediment into the excavated channels and 
pond complex, resulting in the long-term loss of these habitat features? 

The hydraulic modeling suggests that the relict channels are inundated by 2- to 5-year discharges, 
and so the most obvious conclusion is that the ponds in their current configuration (which includes 
relatively poor outlet passage for floodwaters) have managed to persist for at least the last several 
decades with no systematic changes in size/appearance resulting from sedimentation. This is likely 
a consequence of the shortened flow path that floodwaters can take across the bar, relative to the 
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longer path around the bar at lower flows, resulting in locally steeper hydraulic gradients and thus a 
potentially enhanced ability to transport suspended sediment (Figures 5-3 and 5-4). 

 

Figure 5-3: Project site, showing flow paths activated at 2-year (red), 5-year (orange), and 10-year (yellow) discharges. The 
flow path that is connected fully across the bar at 5-year and higher discharges, and which includes the path of the 
proposed channels at its downstream end, is roughly half the length of the main channel, suggesting that the gradients are 
likely twice as steep as in the main channel and are likely to have significant sediment-transport capacity under moderate 
and larger floods.  

  

Figure 5-4: Sequential views of the primary pond at the project site in 1990 (left) and 2015 (right), showing no obvious 
effects of sedimentation in the intervening 25 years. 

Persistence of the pond feature on the project site, observed over at least the last 25 years, is likely 
to be enhanced following project implementation, insofar as the excavation of the planned outlet 
channel should enhance downstream flow (and thus sediment transport) back out to the Snohomish 
River. No quantitative modeling of this condition appears to be necessary on the basis of both the 
empirical history and the nature of the proposed actions. 
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Manual 18 requires that proposals for construction projects with budgets exceeding $250,000 must 
provide all Appendix D-2 preliminary design deliverables by the final application date. If the schedule 
for completing the preliminary design deliverables under project No. 14-1404 cannot meet this 
deadline, then we recommend that this proposal for construction funding should be postponed until 
the next SRFB funding round. The construction proposal will be much stronger if the design grant 
deliverables are completed. 

Reply: 

We will include all the Appendix D-2 design deliverables by the deadline. 

The review panel recommends that the final application include (typically pulled from the Preliminary 
design report) a comparative table of the design alternatives considered, and the relative fish habitat 
benefits of each for ease of comparison. The final application (and preliminary design report) should 
include the reach scale map that was used at the site visit that describes the relationships between 
the nearby dikes and levees that were referenced in the application. Please confirm that the current 
design won’t preclude any future larger-scale floodplain restoration if those levees are no longer 
functional. Please provide the R2 Resource Consultants technical memo prepared for the County 
regarding the reach-scale geomorphic analysis that addresses the project reach. 

Reply: 

The final application and preliminary design report will include a comparative table of the design 
alternatives and the relative fish habitat benefits of each for comparison. (*note from final design: the 
alternative chosen for final design is the one most beneficial to mammals and salmonids) We will 
include the reach scale map, also. The current design won’t preclude future large scale floodplain 
restoration; in fact, we have designed this project as a potential first phase of a larger project. We 
will include the R2 Resource Consultants technical memo as an attachment to the final application. 

Please clarify how the project will provide for adult holding habitat for Chinook and coho as stated in 
the application.  Is overwintering and winter flow refuge a more limiting habitat type than spring 
outmigrant or summer off-channel rearing habitat?  It did not appear that temperature or water 
surface elevation dataloggers were deployed as part of the conceptual design – why not?  What data 
is available for spring and summer temperatures in this reach of the Snohomish River? 

Reply: 

Adult holding areas are in the main channel. This project will not affect or improve adult holding. 
Overwintering off channel habitat and winter flow refuge is a key limiting habitat type in this reach 
and increases in this habitat are very beneficial to juvenile salmonids. Temperature dataloggers 
have been installed; these data will be included in the final application.   

2. General Comments: 

The review panel appreciates that the project proposal is being designed to consider other native 
fauna.  This can result in a better balanced project if the needs of all species are taken into account 
and habitat for non-fish species can be incorporated if primary habitat objectives for the multiple 
species don’t conflict. Balancing the interests of preserving the existing high value ecological function 
in the wetland versus providing access for salmonid rearing and refuge habitat is the key issue that 
will drive the project design and permitting. Depending on the permitting strategy (i.e. whether a 
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nationwide or an individual Section 404 permit), the sponsor will need to consult with the Army Corps 
of Engineers and potentially also the Washington Department of Ecology for guidance on how to 
minimize and/or mitigate impacts to the wetland.  Section 106 cultural resources review and critical 
areas review under Snohomish County Shorelines Management Act and Critical Areas Ordinance will 
also be necessary. These conversations with regulators need to happen at the preliminary design 
stage.  While the Manual 18 rules do not require permit applications to be submitted by the final 
application date, we strongly recommend that the final proposal include documentation of at least 
preliminary discussions with the County, Corps and potentially Ecology on the wetland impact issues.  

Reply: 

We will be having discussions with regulatory staff at the preliminary design phase to determine what 
information they will need to process the permits and to obtain guidance on how to minimize potential 
impacts to wetlands and/or regulated critical areas. We intend to discuss this project with Snohomish 
County Planning and Development Services, U.S. Army Corps of Engineers, and Washington State 
Department of Ecology. We will document these discussions and findings in our final application. 
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Appendix B 

Cost Estimate 



Engineer’s Cost Estimate 
 

ITEM  
 

      UNIT TOTAL 

NO. Spec 
WORK OR 
MATERIAL QUANTITY UNITS PRICE COST 

1       1-04.4 
Force Account for 
Extra Work         1   EST $10,000 $10,000 

2        1-05 
Construction 
Surveying         1   LS $4,000 $4,000 

   3      1-05.4 
Plans and Working 
Drawings         1   LS $4,000 $4,000 

4       1-09.7 Mobilization          1   LS $25,376 $25,376 

5        2-01 
Clearing and 
Grubbing 3 ACRE $2,500 $7,500 

6        2-02 Structure Removal  1   EA $500 $500 

7 2-03.3(14)E  

Unsuitable 
Foundation 
Removal 50  CY $20 $1,000 

   8 
  2-03 
7-08.3(3) 

Excavation and 
Embankment 
Backfill 1200   CY $12 $14,800 

9        2-03 
Excavation and 
Haul (and spread) 7910   CY $8 $63,280 

10 

        
       6-04 Log Construction 

(LWD Type 1) 55 

 
  EA 

 
 
$1,500 $82,500 

11        6-04 
Log Construction 
(LWD Type 2) 8   EA $1,500 $12,000 

12        6-04 
Log Construction 
(LWD Type 3) 3   EA $1,500 $4,500 

13 
7-02 

7-08.3(3) East Culvert 80   LF $500 $40,000 

14 
7-02 

7-08.3(3) West Culvert 54   LF $500 $27,000 

15        8-01 

Erosion / Water 
Pollution Control 
 1   LS $2,500 $2,500 



16 8-01.3(1)A 

TESC, SWPPP with 
SPCCP and CESCL 
 1   LS $7,000 $7,000  

17 8-01.3(1)C Water Management 1   LS $7,500 $7,500 

18 8-01.3(2)B Seeding 1.0 ACRE $2,000 $2,000 

19 9-03.11(1) 
Streambed 
Sediment  110  TON $60 $6,600 

20 9-03.14 Gravel Borrow 50 CY $20 $1,000 

   21 
 

Misc.  1   LS   
 LS = Lump Sum 

  
CY = Cubic 
Yards 
  
LF = Linear 
Feet 
 
EA = Each 
 
EST = Estimate 
  

    
SUBTOTAL 
= $323,056 

 
    WSST 7.7% $24,875.31 

 

    
         TOTAL 
=  $347931.31  

BASE BID Subtotal $ 
  
BASE BID TOTAL   
         

  
  $347931.31 
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Site Photographs 
March 11, 2015



 

Looking east at agricultural access road. 

 

Looking south (upstream) at pond #2 from agricultural access road.  Water surface elevation about 16.5’ 

NAVD88. No culvert observed under the road here. 



 

Looking north (downstream) at existing channel from agricultural access road. 

 

Looking at location of the mouth of the existing small channel.  River is flowing up. Water surface of the 

river is elevation 10.3 at a flow of 3,600 cfs.  



 

Mouth of the existing small channel with river about 2’ below the thalweg.  Bank material is loose to 

dense silt. 

 

 

Looking south (upstream) at existing channel and channel crossing.  Channel is about 1’ wide and 1’ 

deep here. Crossing is fill and 12” culvert. 



 

Looking north (downstream) at river with man at mouth of existing channel. 

 

Looking upstream (west) at river.  Man in mouth of existing channel. 



 

Looking southeast at pond #1 and surrounding area. 

 

 

Northwestern salamander egg mass along pond #1. 

 



 

Looking north at northern end of pond #2. 

 

Looking northwest at pond #2. 

 



 

Looking west at pond #2. 

 

 

Looking south at small breach in levee along river. 


