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Restoration, Acquisition, and Combination Project Proposal
	Project Number
	15-1054 R

	Project Name
	Sammamish River Side Channel Restoration Phase III

	Sponsor
	City of Bothell


List all related projects previously funded or reviewed by RCO:
	Project # or Name
	Status
	Status of Prior Phase Deliverables and Relationship to Current Proposal?

	11-1157
	Completed
	Conceptual Design Study

	13-1133
	In progress
	Final Design Plans

	
	Choose a status
	


If previous project was not funded, describe how the current proposal differs from the original.
Submit this proposal as a PRISM attachment titled “Project Proposal.”
Project Location. 
The proposed side channel generally lies along a relic channel depression on the Sammamish River floodplain. The inlet of the side channel is located about 1,100 ft downstream of the 102nd Ave NE Bridge, City of Bothell (COB), and 200 ft downstream of the pedestrian foot bridge.  It is likely the river flowed through the side channel location at some point prior to lowering of Lake Washington ca. 1916 and straightening of the river ca. 1964 by the USACE. The presently undeveloped project site is owned by the COB and is zoned Public Park Open Space on land located to the west of 102nd Ave NE. Inspection of King County’s Critical Areas web-based mapping indicates that the project site is classified as a sensitive area with respect to Chinook salmon distribution and 100 year floodplain extent. The site is classified as having a ‘Low’ CAO Basin Condition and its Shoreline Management Designation is mapped as “Rural” away from the Sammamish River trail. No other Critical Area Designations are indicated on King County’s website.
Brief Project Summary. 
The City of Bothell (COB) Public Works Department desires to reconnect and restore ~1,100 ft of an old remnant channel and adjoining floodplain of the Sammamish River within the city limits.  A key goal is to hydraulically connect constructed off-channel habitat at both ends to the Sammamish River to make the COB Project accessible as rearing and thermal refuge habitat for salmonids, with an emphasis on Chinook (Oncorhynchus tshawytscha) and coho (O. kisutch) salmon. Wetlands have been mapped on site, and a restoration plan has been developed that will replace current reed canary grass and Himalayan blackberry infested areas with native vegetation.  
Problems Statement. 
0. Describe the problem including the source and scale. 
The resulting proposed action was identified as a key project of the 2002 Sammamish River Corridor Action Plan and responds directly to the 2005 WRIA 08 Chinook Recovery Plan which identified the need to increase off-channel rearing habitat for salmonids throughout the river basin (King County Department of Natural Resources 2005). An assessment prepared by R2/PGG (2013) for the COB concluded that a feasible restoration project could be designed that provides critical cool water refuge for juvenile salmonids during summer months when water temperatures in the Sammamish River exceed water quality criteria.

The presently undeveloped project site is owned primarily by COB and King County and is zoned Public Park Open Space. All disturbances will occur on COB owned land, including the trail, although King County as trail manager will also be a stakeholder.
The Project site is a former low elevation floodplain that was hydrologically abandoned when the US Army Corps of Engineers (USACE) constructed the Lake Washington Ship Canal and consequently lowered the level of Lake Washington below its pre-development level by approximately 9 ft (Chrzastowski 1983), effectively decoupling the floodplain from the Sammamish River. There is evidence of relic channels on site, although much of the area was swampy prior to lowering of the lake level, reflecting long term deposition of fine grained sediments in what appears to have been a shallow water wetland complex at the head of the lake based on site ground elevations. Well boring logs from R2’s feasibility study are consistent with this, showing a mix of sand and silt substrates in much of the upper soil horizons (R2/PGG 2013). Historically, the floodplain area was inundated frequently by Lake Washington and is estimated to have been under 2 feet of water typically (Tetra Tech 2002). The USACE straightened much of the river in the 1910s and channelized the river in the vicinity of the project site ca. 1964 (Williams et al. 1975). A portion of the project reach was straightened at that time, as evidenced in comparisons of the 1953 USGS 7.5 minute topographic map and a photogrammetric survey map prepared for the USACE in 1961 with later maps and aerial photographs. Because flood flows were able to disperse over a low elevation floodplain, it is likely that the historic Sammamish River channel was smaller than at present.
These changes to the flood plain undoubtedly reduce channel diversity and complexity.  The reduction of habitat and alterations to river banks affected salmon survival and thus has been identified as a contributing limiting factor to Chinook salmon.  



0. List the fish resources present at the site and targeted by your project.
The project area has no fish passage connection to the Sammamish River and no fish currently utilize the site.  The Sammamish River is considered a primary migratory corridor for salmonids (WRIA 8 Salmon Recovery Plan, 2005).  Species within the Sammamish River:

	Species
	Life History Present (egg, juvenile, adult)
	Current Population Trend (decline, stable, rising)
	Endangered Species Act Coverage (Y/N)

	Chinook 
	Juvenile
	decline
	Y

	Coho
	Juvenile
	decline
	N

	
	
	
	

	
	
	
	


0. Describe the limiting factors, and limiting life stages (by fish species) that your project expects to address. 
The limiting factor identified for the Sammamish River basin is a lack of juvenile out-migrant rearing for Chinook salmon and others.  This has in part contributed to lower survival success for out-migrant juvenile chinook.  The project shall provide year round side channel habitat for juvenile chinook that currently is nearly nonexistence in the Sammamish River corridor.  The design of the channel elevation is such that salmonids should have access to it via the downstream connection year around
Project Goals and Objectives. When answering the questions below please refer to Chapter 4 of the Washington Department of Fish and Wildlife’s “Stream Habitat Restoration Guidelines” for more information on goals and objectives.
What are your project’s goals? 
To restore the side channel and enhance riparian areas to improve juvenile Chinook habitat. 
0. What are your project’s objectives? Objectives support and refine your goals, breaking them down into smaller steps. Objectives are specific, quantifiable actions your project will complete to achieve your stated goal. Each objective should be “SMART:” Specific, Measurable, Achievable, Relevant, and Time-bound.
3. Increase side channel habitat by 0.21 miles and enhance approximately 6-acres of riparian and wetland habitat along the Sammamish River. In stream habitat improvements are to include about thirty five log structures, five pools, and install to box culverts to facilitate flows into and out of the restored side channel. 

0. What are the assumptions and constraints that could impact whether you achieve your objectives?
Constraints currently known include ability to obtain full funding for construction.  In the event that full funding is not available a construction phase approach is being investigated to close that gap.  
Project Details. 
0. Provide a narrative description of your proposed project.  
The most complete project narrative can be found in the 30% design report attached in PRISM.  The following is excerpts from that report and follow up technical memorandums (also attached to PRISM).
The City of Bothell (COB) Public Works Department (PWD) desires to reconnect and restore ~1,100 ft of an old remnant channel and floodplain of the Sammamish River within the City of Bothell limits.  The proposed action was identified as a key project of the 2002 Sammamish River Corridor Action Plan and responds directly to the 2005 WRIA 08 Chinook Recovery Plan which identified the need to increase off-channel rearing habitat for salmonids throughout the river basin (King County Department of Natural Resources 2005).   Vegetation enhancement is a component of the project.  There are multiple invasive species for which the project has developed strategies based on site conditions. 
0. Provide a scope of work. The project is at pre-construction phase.  The needed tasks include:
1) Permit approval through the JARPA process.  This is currently being funded and handled by the City of Bothell and consultants, R2 Resources Inc.
2) Prepare bid package for solicitation of construction bids.  This will be managed by the City of Bothell.
3) Taking the project through completion of construction. The project is anticipated to begin and complete channel construction, placement of culverts, and vegetation plants in 2016. Site work should start in early summer 2016 and be completed by fall 2016.  The channel and plants will be given one year free of river flow to ensure stable establishment of plants along the channel.  The channel will receive flows in 2017.  
4) In the event that unforeseen circumstances cause a delay the project is proposed for completion in December 2018.  
5) Plant stewardship is expected to be contracted out for the first 2 to 3-years with long term care being provided by City of Bothell.  The city is in the process of identifying the most appropriate city division to provide plant stewardship and funding source. 
The project involves installing two concrete box culverts, channel excavation, and riparian and wetland enhancement.  The management of these components shall be handled by City of Bothell, construction by contractor, engineer services by consultants, and overall project management by City of Bothell. 
0. Explain how you determined your cost estimates. 
Cost were obtained following standard engineer practices for compiling construction estimates.  They were provided by the design engineers and reviewed by City of Bothell’s Capital Improvement Program staff.  The estimates were compared to other similar projects in the area for anomalies.  A full detail of cost estimates is attached in PRISM.
0. Describe the design or acquisition alternatives that you considered to achieve your project’s objectives. 
The evaluation of alternatives and their feasibility was based on assessing primarily:
· Accessibility for fish, where the frequency and duration of different flow levels in the
Sammamish River influenced the temporal availability of side channel habitat and
provided an initial indication of the design of side channel invert elevations at the inlet, outlet, and in-between.
· Habitat suitability for juvenile salmon that may spend a year or more in freshwater, and for piscine predators during the summer in terms of water temperature and other water quality characteristics influenced by groundwater and river inflow. This included mapping groundwater hydraulic gradients and flow paths, estimating an average inflow rate using piezometers, and measuring groundwater temperatures, dissolved oxygen, and pH to assess the potential for providing cooler off-channel refuge habitat during the warmer parts of the year. The information was used to identify where the channel and pools might be located optimally In addition, the potential was considered for creating instream habitat complexity through instream structure, riparian enhancement, and interactions with potential beaver activity.
· Access for construction equipment onto and within the site, and for staging.
· The spatial extent of existing natural and enhanced wetlands and riparian vegetation were considered in formulating alternatives.
· The potential for sedimentation and infilling of constructed off-channel habitat.
· Cost vs. Benefit, where lower cost of less extensive construction activities was compared relative to identifying locations where groundwater cooling effects would be greatest.
· Potential for permitting difficulties, where some alternatives require more extensive
permitting-related analysis/reporting and thus cost, involving the jurisdiction of the
USACE (e.g., where an existing wetland mitigation site would be affected) and FEMA (where a letter of map revision might be required).
0. How have lessons learned from completed projects or monitoring studies informed your project? 
The side channel design did benefit from other experiences that the consultants, R2 Resources brought to the design team.  They have conducted prior hydrology and temperature studies and other restoration projects within the Sammamish River basin.  The current proposed construction project has benefitted from a series of design studies that identified the most appropriate design and construction methods.      
0. Describe the long-term stewardship and maintenance obligations for the project or acquired land.
The project site is wholly owned by the City of Bothell and is managed for open space natural conditions park lands.  It shall remain the city’s obligation to maintain the site.  It is incorporated into the Parks Comprehensive Plan as passive open space lands.  
Context within the Local Recovery Plan.
0. Discuss how this project fits within your regional recovery plan and/or local lead entity’s strategy to restore or protect salmonid habitat 
The proposed action was identified as a key project of the 2002 Sammamish River Corridor
Action Plan and responds directly to the 2005 WRIA 08 Chinook Recovery Plan, is on the WRIA 8 Three-Year Work Plan as a high priority project (Project # N338).  These plans identified the need to increase off-channel rearing habitat for salmonids throughout the river basin (King County Department of Natural Resources 2005).  The project is located in Reach 2 of the Sammamish River and is the highest priority reach of the Sammamish for restoration.  A key goal is to hydraulically reconnect the restored area at both ends to the Sammamish River to make the project accessible as off-channel rearing habitat for salmonids, with an emphasis on Chinook and coho salmon. The site is located within a reach of the Sammamish where there are cold water springs, and a feasibility study prepared by R2/PGG (2013) for the COB concluded that a feasible restoration project could be designed that provides critical cool water refuge during summer months, while still providing access via downstream connection to fish during the warmest summer months.
0. Explain why it is important to do this project now instead of later.
The project builds on the WRIA 8 Salmon Recovery Plan for improving juvenile Chinook salmon survival within the Sammamish River.  To date no such projects have been carried out along the lower reaches of the Sammamish.  The project lies downstream of the Issaquah and Bear Creek basins (high priority, Tier 1 areas) and can serve to support rearing for outmigrants from these basins. The Sammamish River Chinook recovery monitoring has shown that while other areas in the Lake Washington Basin (notably the Cedar River) are possibly showing signs of improvement the Sammamish River has not shown a similar pattern. Hence it is timely that restoration efforts take place in the Sammamish River basin. 
0. If your project is a part of a larger overall project or strategy, describe the goal of the overall strategy, explain individual sequencing steps, and which of these steps is included in this application for funding. Attach a map in PRISM that illustrates how this project fits into the overall strategy, if relevant.
N/A
Project Proponents and Partners. Please answer the following questions about your organization and others involved in the project.
0. Describe your experience managing this type of project. 
The City of Bothell has participated in previous restoration projects from mitigation directed actions and as part of the overall salmon recovery plan for WRIA 8.  Currently, the Capital Improvement Program is overseeing and managing a nearly $18-million project to relocate Horse Creek in the down town area.  The city has actively engaged other City engineers to review the proposed project with a likelihood that they maybe the project managers of the entire construction phase. This affords this project a high level of professional oversight and helps insure a successful outcome.   
0. List all landowner names. 
The City of Bothell is the landowner.  The King County Parks and Recreation Division maintains the Sammamish River Trail along the perimeter of the project site and the two locations where the box culverts are to be installed.  The City has engaged with both throughout the project for input and review of plans.  
0. List project partners and their role and contribution to the project. Attach a Partner Contribution Form (Manual 18, Appendix G) from each partner in PRISM. Refer to Manual 18, Section 3 for when this is required.
N/A
0. Stakeholder Outreach. 
The project has held one public outreach event in October of 2014 at 30% design phase (see attachment in PRISM).  Comments received were favorable.  The public likes the idea and is supportive.  Other forms of outreach have included placing SEPA notices concerning the project from last August through November of 2014.  These too did not generate any negative comments. 

The most pressing public safety concern will occur during the installation of the box culverts.  Sammamish River trail traffic will have to detour temporarily around the construction zone.  The City anticipates working closely with King County Parks and Recreation to create a safe experience for the trail using public. 


Supplemental Questions
Restoration Project Supplemental Questions
Answer the following supplemental questions:
Will you complete, or have you already completed, a preliminary design, final design, and design report (per Appendix D) before construction? 
Yes
If no, please describe your design process and list all pre-construction deliverables you will submit to RCO for review. Including riparian planting plans.
Will your project be designed by a licensed professional engineer?
Yes
1. If not, please describe the qualifications of your design team.
If this project includes measures to stabilize an eroding stream bank, explain why bank stabilization there is necessary to accomplish habitat recovery. Bank stabilization criteria required to be met for SRFB eligibility are on page 15 of Manual 18.
N/A
Describe the steps you will take to minimize the introduction and spread of invasive species during construction and restoration. Specifically consider how you will use un-infested materials and clean equipment entering and leaving the project area.

N/A 
 Future permit requirements may address construction sequencing to include Washington States Invasive Species control methods, especially as it relates to New Zealand Mud Snails. 

Acquisition Project Supplemental Questions
Applies to both acquisition-only and combination projects. Answer the following supplemental questions (these are not included in the ten-page limit):
1. Provide a detailed description of the property. Describe the habitat types, size, and quality on site (forested riparian/floodplain, wetlands, tributary, main stem, off-channel, bluff-backed beach, barrier beach, open coastal inlet, estuarine delta, pocket estuary, uplands, etc.), critical areas on site, and any other features that make the site unique. Describe existing land use.
List type (fee title or conservation easement) and acreage of acquisitions proposed.
Do you hold an option or purchase and sale agreement for the property?
Describe adjacent land uses. Describe the property’s proximity to publically owned or protected properties in the vicinity. Attach a map in PRISM that illustrates this relationship.
If uplands are included on the property, state their size and explain why they are essential for protecting salmonid habitat.
What percentage of the total project area is intact and fully functioning habitat?
Is the site in need of restoration that is not part of this grant application? If yes, describe the restoration need and planned timeframe for implementation.
List structures (home, barn, outbuildings, fence, levees, bank armoring, other infrastructure) on the property and any proposed modifications. If possible, please attach a map showing these structures. Note: In general, structures on SRFB-assisted acquisitions must be removed. Refer to Manual 18, Salmon Recovery Grants, Section 2 for information about ineligible project elements.
Describe the:
1. Zoning/land use
Shoreline Master Plan designation
Portion of site within 100-year floodplain
Portion of site within designated floodway
Explain why federal, state, and local regulations are insufficient to protect the property from degradation.
For water rights and water savings projects:
1. Describe the mechanism that you intend to use to conserve water (trust, etc.) and explain why this is the preferred approach.
1. Which steps in the water conservation process will be completed under this project proposal?
1. How much water, if any, will be saved as a result of this project? By what methods are you calculating the amount of water conserved?
For acquisition projects intending to purchase multiple properties within an area, identify the target parcels and how you will prioritize the parcels.

Fish Passage Project Supplemental Questions
Answer the following supplemental questions:
NOTE: For fish passage design and evaluation guidance, applicants should refer to the Washington Department of Fish and Wildlife’s Fish Passage Barrier and Surface Water Screening Assessment and Prioritization Manual, and the Design of Road Culverts for Fish Passage manual. For prioritization questions or technical assistance, contact Susan Cierebiej, Department of Fish and Wildlife, (360) 902-2561. For engineering design questions or technical assistance, contact Don Ponder, Department of Fish and Wildlife, (360) 902-2547.
1. Describe the passage problem (outfall, velocity, slope, etc.)
Describe the current barrier (age, material, shape, and condition).
Is the current barrier a complete or partial barrier?
If a culvert or arch is proposed, does it employ a stream simulation, no slope, hydraulic, or other design?
Describe the amount and quality of habitat made accessible if the barrier is corrected. Has the project received a Priority Index (PI) number? If so, provide the PI number and describe how it was generated: Physical survey, reduced sample full survey, expanded threshold determination, or Washington Department of Fish and Wildlife generated PI (list source, such as a study or inventory).
Identify if there are additional fish passage barriers downstream or upstream of this project.
Engineering licensing requirement. Will your project be designed by a licensed professional engineer?

1. If not, please describe the qualifications of your design team.


Diversions and Screening Project Supplemental Questions
Answer the following supplemental questions:
NOTE: For questions or technical assistance, contact Pat Schille, Department of Fish and Wildlife, (509) 575-2735. Refer to the Washington Department of Fish and Wildlife’s Fish Passage Barrier and Surface Water Screening Assessment and Prioritization Manual for further guidance.
1. Problem Statement Information to include in Item 1 of main questions above: If the diversion is equipped with a fish screen, provide details of why it is not functioning properly from a fish protection perspective (entrainment or impingement).
Has the project received a Screening Priority Index (SPI) number? If yes, provide the SPI and indicate if the Washington Department of Fish and Wildlife developed the SPI.
Is this a pump or gravity diversion?
What is the flow of the diversion in gallons per minute (gpm)? How was the flow determined (water right, meter – system meter, calculated from irrigation system components, or direct measurement during peak spring/summer diversion using a flow meter)?
If it is not possible to determine the flow, then provide the bank-full, cross-sectional area of the ditch, measured 100-300 feet downstream of the point of diversion. Refer to Section 8.3 of the Washington Department of Fish and Wildlife’s “Fish Passage Barrier and Surface Water Screening Assessment and Prioritization Manual” for instructions on how to collect this information.
For projects that have a goal of saving water:
1. Describe the mechanism that you intend to use to conserve water (trust, etc.) and explain why this is the preferred approach.
Which steps in the water conservation process will be completed under this project proposal?
How much water, if any, will be saved as a result of this project? By what methods are you calculating the amount of water conserved?
1. Engineering licensing requirement. Will your project be designed by a licensed professional engineer? 
1. If not, please describe the qualifications of your design team.
Knotweed Removal Project Supplemental Questions
Answer the following supplemental questions:
1. Describe the level of infestation in the watershed.
What has been accomplished to date related to knotweed control in the watershed? Who has done the work? What is the success of these actions?
What is the planned prioritization strategy for knotweed control within the sub-watershed or watershed? Include efforts before and beyond the duration of the requested grant funding.
What is the anticipated time to control? Time to control is defined as treatment from upper extent to lowest, until the need is only a minor maintenance control effort to prevent re-sprouting or new stems from becoming established.
List the major tasks necessary to reach a maintenance control level and their anticipated time schedule. Include efforts before and beyond the duration of the requested grant funding.
Describe the staffing level needed to meet your annual treatment goals and how you plan to achieve that staffing level.
What are the completed and/or planned landowner outreach efforts?
What is the estimated total cost to reach a maintenance control level within the sub-watershed/watershed proposed for treatment?
What is your funding strategy for:
1. Getting to maintenance control levels for the sub-watershed/watershed?
1. Long-term maintenance/control?
1. How will the SRFB funds be leveraged with other programs in the same sub-watershed/watershed?
1. What are the proposed re-vegetation plans for treated sites?

Road Maintenance and Abandonment Plan (RMAP) Projects in Large Forest Supplemental Questions
Answer the following supplemental questions:
1. Explain how your RMAP project is not solely mitigation (i.e., not exclusively compensation for unavoidable impacts of specific forestry projects or actions).
How will your proposed project help to expedite action ahead of the Department of Natural Resources-approved RMAP schedule?
Describe how salmon recovery will be harmed if the project is delayed (i.e., not completed earlier than the scheduled RMAP completion date).
Describe how this RMAP project fits within the landowner’s greater RMAP requirements. Describe the landowner’s progress to date on meeting his/her RMAP requirements.


[bookmark: _GoBack]Comments
Use this section to respond to the comments you will receive after your initial site visits, and then again after you submit your final application.
Response to Site Visit Comments
Please describe how you’ve responded to the review panel’s initial site visit comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.
Response to Post-Application Comments
Please describe how you’ve responded to the review panel’s post-application comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.
Project Summary
This project is the construction phase ($ 1.1 Million) for the feasibility project 11-1517 ($59,000) design project 13-1133 ($195,000) to construct a side channel along the Sammamish River.  The channel length is about 1,200 feet and has an average width of 6 feet.  Groundwater monitoring indicates there will be a component of cold groundwater flow due to the channel location along the left toe.  The channel will have concrete box culverts at the upstream and downstream end connections to the river.

[bookmark: Check2][bookmark: Check3]Date: 	4/29/15							Project Site Visit?	|_| Yes	|X| No Review Panel Member(s): Pat Powers and Steve Toth
1. Recommended improvements to make this a technically sound project according to the SRFB’s criteria: 
The profile on Sheet 5 should show water levels in terms of flow exceedances during the peak time of fish use, or use general annual data.
PDV Response -- This information is provided in technical basis of design report provided as part of JARPA package– want to keep drawings as clean and readable as possible.
The cost of the culverts ($107,000) seems high given the pre-cast type structures proposed.  Please provide more detail to justify this cost.
See exerpted details below from cost estimation tables
[image: ]
[image: ]

There should be some kind of bank treatment for the excavated channel.  Perhaps sloping?  Current design shows a vertical face.  Boring logs indicate soils will not last long term on a vertical slope and the channel width is very narrow (could be filled in or blocked by a bank failure).
We expect the final cut to not quite be vertical as drawn.  The bank may slump and regrade some during construction, at which time the slumped material would be removed, but we show a vertical cut because we want to provide as much opportunity for near-vertical faces as possible because this can provide undercut bank cover in the long run (where fish can stack up along edges in higher densities such as seen in North Creek), reduces thermal exchange between air and water, and minimizes potential for reed canary grass growth (which we would expect on a sloping bank).  Root strength of existing trees/shurbs/ground cover and planted vegetation, along with some reed canary grass re-invasion (shading should help limit severity) is intended to maintain bank integrity.  Also, flows will be generally blocked off the first year at the culverts to give vegetation and banks a chance to grow/stabilize via root strength. 
It appears that flow through the culverts will be over a smooth concrete surface for a length of 30 feet.  This could create a barrier to certain aquatic organisms.  Consider a roughened surface with cobble/boulders, or provide velocity information to assess this concern.
The only time there will be measurable velocity through the culverts is during the rising and falling stages of a flood as the floodplain fills and empties; the rest of the time, the velocity will typically be on the order of <<0.1 ft/s based on the very small head difference (~0.02-0.05ft) from upstream to downstream in the river.  The worst case maximum stage rise rate in the river is estimated to be less than 6”/hour based on the December 2007 flood at the gage upstream at 116th, and thus should be less at the site because off the lake backwater effect.  In any case, we analyzed worst case velocities during this short period using HEC-RAS and calculated floodplain filling rate over a 1 hour increment for the 10 ft width culvert at the inlet alone, and calculated worst velocities for a corresponding 6” head drop across the culvert that were around  2-4 ft/s in the critical flow region assuming all flow through the culvert can disperse rapidly onto an infinite floodplain.  Give floodplain storage volume-elation curve (see basis of design report), I expect the head drop across both culverts while water flows back and forth during filling and emptying to be 0.1 ft or less, with a very low velocity.   I just don’t see a biologically meaningful (i.e., high and for extended periods) velocity barrier existing here. 
Consider placement of LWD complexity structures along the shoreline of the mainstem just upstream and downstream of the channel outlet to increase the likelihood of fish use in the off channel area.
We did consider this, but then that would raise 408 concerns for the Corps and possibly delay the project for a year or more (we would be increasing the risk of flood damage and change the integrity and flood control function of the Corps project – this caused tremendous headaches for City of Redmond in their projects, and King County anticipates this could cause significant delay and cost to another project upstream).  In addition, our habitat surveys in the past have found such habitat in the mainstem to harbor bass.  To simplify the permitting, reduce cost, and avoid providing potential bass feeding stations at the entrances and exits, we opted to not put LWD at these locations, and keep them in the off-channel habitat only, where bass presence was much less likely based on open water habitat suitability criteria.
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2 Earthwork 160,430.00 $ 

Channel Excavation

2,800 CY 30.00 $            84,000.00 $   

COB cost sheets, North Creek

Wetlands Mats Along Access/Haul Route

1,200 LF 16.00 $            19,200.00 $   

Web-derived, mat supplier example; SHRG Appendix L

Spoils Haul, Fill, Spreading 2,800 CY 8.75 $              24,500.00 $    Morooka 5 CY dump tracked truck, 20 CY/hr, $1000/8hr w/ operator (Fruhling 

Gravel Aprons at Culverts

31 CY 75.00 $            2,325.00 $     

COB cost sheets, Horse Creek; WSDOT bid sheets

Common Excavation at Culverts 450 CY $30.00 $13,500 COB cost sheets; without shoring or dewatering and including hauling on-site.

Quarry Spalls for Culvert Foundation 55 CY $50.00 $2,750

WSDOT bid examples 2014

Crushed Rock Base Course 18 CY $40.00 $720 WSDOT bid sheets

Common Backfill 168 CY $35.00 $5,880 potentially use some quality excavated material as backfill could bring price down.

Gravel Crushed Surfacing (1-1/4" Minus) 48 CY $103.00 $4,944 assumes placement, compaction and fine grading

Geotextile Fabric 86 SY $7.14 $611 $3.10/SY for materials plus $2/SY for installation; w/ 40% contractor markup


image3.emf
4 Culverts 159,115.11 $ 

Precast Trench Split Culvert (Box Culvert) - upstream 30 LF $1,288 $38,640 Oldcastle Quote w/ inflation & 12% contractor markup; Delivered to Bothell

Precast Trench Split Culvert (Box Culvert) - downstream 30 LF $840 $25,200 Oldcastle Quote w/ inflation & 12% contractor markup; Delivered to Bothell

Precast Wing Walls 8 EA $3,472 $27,776 Oldcastle Quote w/ inflation & 12% contractor markup; Delivered to Bothell

Installation (12 ton - truck mounted crane) 4 DAY $1,792 $7,168 4 days (crane + 1 operator + 2 helpers); w/ 40% contractor markup

Grouting 1 LS $7,500 $7,500 Assumes 3 man crew working 4 days; similar to WSDOT bid tables

Asphalt (Permanent Trail) 12 tons $120 $1,440 3" layer, 145 lb/CF, $120/ton (WSDOT)

Asphalt (Temporary Trail) 62 tons $120 $7,440 2 1/2" layer 12' wide

Railing 60 LF $100 $6,000 COB Horse Cr 

Traffic Control 1 LS $10,000 $10,000

Remove, Dispose Asphalt 524 SY $20.00 $10,480 City of Issaquah Confluence Park

Temporary Bypass Trail, Prism Fill 456 CY $20.00 $9,120 WSDOT bid tables

Temporary Bypass Trail Crushed Rock, grading 50 CY $15.00 $756 COB Horse Cr; WSDOT Bid Tables

Temporary Bypass Trail Removal 506 CY $15.00 $7,596 WSDOT bid tables


