EXHIBIT A
SCOPE OF WORK
CONTRACT NO. E00435E16
WILLOWMOOR FLOODPLAIN RESTORATION PROJECT
INTRODUCTION
This solicitation is to select and contract with a Consultant (a team led by a Prime firm and including subconsultant firms) to provide engineering services for the design of the channel construction and environmental enhancements on the Sammamish River, as detailed in the Scope of Work below. This project is known as the Willowmoor Floodplain Restoration Project (Willowmoor Project). The Consultant shall be responsible for conducting the necessary engineering and technical analyses needed to produce preliminary design documents (Phase 1), to produce final design documents (Phase 2), to provide construction support services (Phase 2), and to provide regulatory and public outreach support (Phases 1 and 2).
[bookmark: _GoBack]BACKGROUND
The Sammamish River is a low gradient (0.02 percent slope) channel that drops 13 feet over a distance of 13.5 miles from Lake Sammamish to Lake Washington. Historically, the Sammamish River was characterized as a slow-moving, highly sinuous slough with extensive connections to floodplain wetlands. It has been highly modified from its historical condition, primarily as a result of three major actions: (1) the lowering of Lake Washington associated with the construction of the Lake Washington Ship Canal and Locks in 1917; (2) straightening of the river to facilitate farming, primarily conducted prior to the 1930s; and (3) construction of the Sammamish River Improvement Project in 1964, which deepened the river channel by approximately 6 feet and incidentally resulted in the substantial lowering of winter maximum water surface elevations in Lake Sammamish.
The two primary features of the 1964 Project are the Sammamish Weir and the Transition Zone (TZ). The weir was designed to maintain minimum Lake Sammamish water surface elevations, and also acts as the primary control on lake elevation and discharge during low to moderate flows. In 1998, the Corps replaced the original grouted riprap weir with a concrete weir that included a low-flow notch to improve fish passage during low flows. The TZ is a constructed trapezoidal channel with an approximately 12-foot wide low flow channel in the center and a 200-foot wide high flow channel. In order to maintain effective flow conveyance, the TZ was lined with angular rock and was grass-lined in its high flow channel benches. The TZ serves as a transition between the original river elevation at the Lake Sammamish outlet and the deepened river channel downstream. The TZ is the highest gradient section of the entire river, dropping 6.75 feet over its 1,432 foot length (0.5 percent slope).
Maintenance of the TZ has been a challenge in recent years, as the County has had to balance the environmental function that it provides in terms of habitat and water quality with the hydraulic function that it provides in influencing lake elevations. This Willowmoor Project involves two major elements: (1) modification of the TZ and the Sammamish Weir and (2) supplementation of Sammamish River flows with cold water in order to reduce the high temperatures that can be lethal to juvenile salmonids during the summer. The Willowmoor Project seeks to improve habitat conditions within and adjacent to the TZ and to reduce the flood risks of high lake levels in Lake Sammamish while maintaining downstream Sammamish River flood control performance. The goals of the modification to the TZ and the Sammamish Weir include the following:
1. Ensure the TZ’s capability to provide necessary lake level control, flow conveyance and downstream flood control;
2. Enhance habitat conditions in the river channel, floodplain, buffers, associated tributaries and adjacent wetlands for Endangered Species Act (ESA) listed Chinook and other species;
3. Reduce costs, complexity and ecological impacts of TZ maintenance;
4. Protect and enhance recreational opportunities and uses in the project area.
A second project element is the improvement of water quality within the TZ through the use of cold water supplementation. This element may be implemented as an integrated part of the channel reconfiguration, or as a standalone project. The intent of this contract is to advance the design of both elements.  
The project will build on feasibility work that has been on-going since 2013 and will forward the selected alternative to the design phase. The selected alternative was chosen by the King County Flood Control District (KCFCD) based on an alternatives analysis and based on feedback from the public, municipal and regulatory agencies, and tribes (KCFCD, 2016). Alternative development was a coordinated King County and consultant effort with substantial involvement of a 22-member Stakeholder Advisory Committee (SAC). Alternative development documentation can be found at http://www.kingcounty.gov/depts/dnrp/wlr/sections-programs/river-floodplain-section/capital-projects/willowmoor-floodplain-restoration.aspx.
The following scope of work is broken into the following two phases:
Phase 1:  Alternative Refinement and Preliminary Design
Phase 2:  Final Design, Permitting and Construction Support
Only Phase 1 (Preliminary Design) will be authorized immediately following award of this consultant services contract. Phase 2 is contingent upon the outcome of Phase 1, including KCFCD approval of additional funding, matching fund availability and other factors such as public and agency support, including concurrence from the United States Army Corps of Engineers (USACE) on the project.  Should the project proceed beyond Phase 1, Phase 2 will be negotiated as an amendment.
In Phase 1, the consultant team will conduct an assessment of up to two variations on the selected Spilt Flow Alternative. This will include hydraulic modeling of each of the two variations and development of conceptual level cost estimates for each variation. County staff and the consultant team will then conduct a quantitative/qualitative evaluation of the two alternative variations and choose one of them to move forward as the selected alternative. The consultant team will then conduct the necessary additional technical studies to support the 30% design. These will include hydrologic/hydraulic modeling, critical areas determination, aquatic, wetland and riparian habitat assessments, and geomorphic, groundwater, and geotechnical assessments. After these additional studies are completed, the selected alternative will be advanced to preliminary (30%) design. 

SELECTED ALTERNATIVE
The KCFCD has identified the Split Channel Alternative as the selected alternative to proceed with to 30% design (KCFCDEC, 2016). This alternative includes the following features:
· Modifications to the TZ, including a low flow channel, floodplain benches, pools and backwater alcoves.
· Construction of a flow through side channel in the left bank floodplain. Flow into this channel would be controlled by a constructed weir. The seasonal allocation of flow between the side and channel and the TZ is to be determined. Tosh Creek would connect to this side channel. 
· Enhancement of floodplain wetlands in the left bank floodplain.
· Evaluation of manually or remotely adjustable weirs
· Development of an operations and maintenance plan to include fish passage concerns and beaver management activities.

Under the selected alternative the existing TZ would be widened within its current alignment to convey floodwater and provide recreational use. The proposed side channel would provide additional flood conveyance during winter and would provide improved aquatic habitat for fish species. Hydraulic control for allocating flow into the two channels would be accomplished with concrete weir structures. Figure 1 shows the conceptual layout of the selected alternative. It is however noted that the specifics shown in this figure are conceptual and the design team will investigate variations on this alternative as part of this contract.
It is planned that one of the cold water supplementation concepts described in the Willowmoor Floodplain Restoration Project Concept Design Summary Report (King County 2015) will be carried forward as an element of the selected alternative.

KING COUNTY ROLE AND RESPONSIBILITIES
As service provider to the KCFCD, the King County Water and Land Resources Division, River and Floodplain Management Section (RFMS), will provide overall management of the Willowmoor Project during design, permitting and construction. In addition, RFMS staff will be responsible for:
· Functioning as the liaison with other King County departments and external agencies and jurisdictions such as Cities, the Muckleshoot Indian Tribe, and the KCFCD,
· Coordinating and acquiring all necessary easements and right-of-way agreements,
· Public outreach and communication.

AVAILABLE INFORMATION
The previous reports, memos, and data that will be provided to the consultant are listed in the bibliography. This list is not exhaustive, but does include key work products completed to date. Of the documents listed in the bibliography, the following documents are available for download from the County’s procurement website for this RFP at <<insert website path>>.
· Willowmoor Floodplain Restoration Project Concept Design Summary Report and Appendices (Prepared for King County by Tetra Tech, April 2015).
· Willowmoor Floodplain Restoration Project DRAFT Alternatives Considerations Memo (King County, December 2015)
· Willowmoor Cold Water Supplementation Concepts and Appendices (Prepared for King County by Tetra Tech, June 2014).
· Sammamish River Temperature Modeling of Selected Cold-Water Supplementation Concepts (King County, June 2014).
· Estimating the Thermal Effects of a Hypolimnetic Withdrawal from Lake Sammamish (King County, 2014).
· Estimating the Effects of a Hypothetical Hypolimnetic Withdrawal from Lake Sammamish on Sammamish River Nutrient Loading. (King County 2015).
· Salmonid Pre-Spawn Mortality Study Sammamish River (R2 Resource Consultants, February 2016).
· 

SCOPE OF WORK
PHASE 1:  ALTERNATIVE REFINEMENT AND PRELIMINARY DESIGN
Phase 1 of this scope of work includes the tasks and work effort necessary to finalize the selected alternative, conduct the necessary technical analyses to support preliminary (30%) design of the selected alternative and to develop the preliminary (30%) design of the project. Also included in Phase 1 is developing a permit strategy, researching future funding opportunities and supporting the County in public outreach. The following tasks are included in Phase 1.
Task 100 – Project Management	4
Task 200 – Survey and Preliminary Basemap Development	6
Task 300 – Cultural Resources Analysis	8
Task 400 – Hydrologic/Hydraulic Analysis	9
Task 500 – Groundwater and Geotechnical Analysis	14
Task 600 – Aquatic, Wetland and Riparian Habitat Documentation and Analysis	16
Task 700 – Recreational Analysis	17
Task 800 – Geomorphic Analysis	18
Task 900 – Cold Water Supplementation Analysis and Design	19
Task 1000 – Preliminary Design	22
Task 1100 – Operation and Maintenance Planning	25
Task 1200 – Regulatory Processes Compliance Strategy	26
Task 1300 – Public Outreach and Communications Support	26

[bookmark: _Toc458170143]Task 100 – Project Management
This task includes those required activities and meetings necessary at project initiation as well as the overall project management activities necessary for the organization, management and coordination of the services described in this Scope of Work.
Task 101 - Project Initiation
The following activities will be conducted as part of the project initiation:
· Key consultant team members shall attend a project kick-off meeting with County staff to review the scope of work, discuss goals and objectives. At the meeting the team will review aerial photos and maps to identify key project feature that will be observed during the site reconnaissance. 
· Key consultant team members will participate in a one-day site reconnaissance field trip to allow the opportunity for technical leads from the consultant team to discuss multidisciplinary issues as observed and to refine approaches to field data collection activities and technical analyses. The field trip will be attended by the Project Manager and the Technical Leads for hydraulics, civil design, geotechnical, geomorphology, ecology, and landscape architect.
The following activities will be conducted as part of the project risk planning:
· Risk Assessment: Key consultant team members shall participate in a risk assessment meeting that will include identification of project delivery risks, the causes for the risks, the probability and impact of the risks, and the identification of the risk owners. 
· Risk Response Planning:  Following the risk assessment meeting the risk monitor owners (made up of the select members of the project team) will develop risk response plans and incorporate the plans into the formal project risk register.  The Consultant shall be responsible for monitoring risk directly under their control or associated with their work. 
Task 102 - Project Management
The Consultant shall be responsible for the organization, management, and coordination of the services described in this scope of work. The Consultant is responsible for managing all of the activities of its project team, including all staff and subconsultant coordination, in accordance with the County’s objectives of schedule, cost and quality. The Consultant will also be expected to coordinate its work efforts with work efforts performed by County staff. The Consultant shall provide project management and contract administration services to facilitate efficient progress on the scope of work. Project management services shall include, but not be limited to, the following:
· Regular communication with the County PM regarding progress and budget expenditure
· Coordinate work with County staff and other County consultants and contractors.
· Coordinate the Consultant project team so that work performed by the various technical disciplines is integrated, thus producing deliverables of consistent quality that comply with the Contract.
· Prepare a project schedule for submittal to the County and update the schedule as necessary for the duration of the project.
· [bookmark: _Toc447798649][bookmark: _Toc447798651]Setup and maintain project files, including a web-based file sharing portal.
· [bookmark: _Toc447798659]Along with County staff, monitor and update, as needed, the project risk register.
· [bookmark: _Toc447798660]Project Coordination Meetings: Organize and lead coordination meetings with the County on an as needed basis. Consultant will develop agenda and summarize key elements of coordination meetings. Frequency of meetings will vary depending on phase and need of project. 
· [bookmark: _Toc447798653]Project Coordination Conference Calls: Organize and lead conference calls with the County on regular, as needed basis. Assume bi-weekly (every other week) 1-hour calls. Consultant will develop agenda and summarize key discussion items from the coordination calls.
· Quality Assurance/Quality Control including a QA/QC plan documenting measures the Consultant will implement to assure that the deliverables are provided on schedule, are technically sound and meet professional industry standards, and are based on effective and accurate analyses.
· Provide monthly progress reports to the County by the 15th of each month.  Each report will include the following:
· [bookmark: _Toc447798654]Summary of the Consultant team’s work completed during the reporting period.
· Estimated percent complete and percent spent by task.
· [bookmark: _Toc447798655]Status of planned vs. actual expenditures.
· [bookmark: _Toc447798656]Status of scheduled progress vs. actual progress.
· [bookmark: _Toc447798657]Work scheduled for the next period.
· [bookmark: _Toc447798658]Summary of changes to the contract during the reporting period.
· Update to the MS Project schedule.

Task 100 Meetings
· Project kick-off meeting (4 hour duration) at King County offices. The meeting will be attended by the Project Manager and the Technical Leads for hydraulics, civil design, geotechnical, geomorphology, ecology, landscape architect, survey, permitting, and public outreach. 
· Site reconnaissance field trip (6 hour duration) at the project site. The meeting will be attended by the Project Manager and up to three selected staff. 
· Risk assessment meeting (4 hour duration) at King County offices. The meeting will be attended by the Project Manager and up to three selected staff.
· Project coordination meetings. Assume 12 monthly meetings (2 hour duration each). The meetings will be attended by the Project Manager and four Technical Leads, to be determined depending on the meeting subject matter.
· Project coordination conference calls. Assume 24 bi-weekly conference calls (1 hour duration each). The meetings will be attended by Project Manager and four Technical Leads, to be determined depending on the meeting subject matter.
Task 100 Deliverables:
· Notes from project kick-off meeting
· Notes from site reconnaissance field trip
· Notes from risk assessment meeting
· Weekly email updates
· Project schedule in MS Project software
· Project coordination meeting agendas and minutes
· QA/QC Plan
· Monthly project reports
Task 100 Assumptions
· Agenda and minutes for the project kick-off meeting, site reconnaissance field trip and the risk assessment meeting will be prepared by the County, partially using notes from the Consultant.
· Risk assessment meeting will be run by the County
· Risk response plan and risk matrix will be developed jointly by the County and the Consultant.
· Consultant staff shall work collaboratively and communicate regularly with the County PM. All major elements of the project will be designed through team consensus, with the appropriate disciplines leading the decision-making.
[bookmark: _Toc458170144]Task 200 – Survey and Preliminary Basemap Development
The Consultant shall provide bathymetric, topographic, feature, and boundary survey to support analysis and design of the selected alternative. This task will include development of a preliminary basemap that will be based on recent LiDAR data and supplemented with the ground survey conducted as part of this task. An amendment for additional survey and for final basemap development will be executed after the completion of the 30% design.
The survey shall meet the following objectives:
· Confirm and improve upon the accuracy of the digital topographic surface in the project area sufficient to allow for estimation of earthwork quantities for 30% design. A minimum of one foot contour accuracy is required.
· Develop a preliminary base map sufficient for 30% design and permit applications.




Task 201 – Bathymetric and Cross Section Survey
· Establish survey control at the project site. The horizontal and vertical datums for the site will be NAD83/91 and NAVD88 respectively. The expected accuracy of the control points set will be 0.05 feet horizontal and 0.01 feet vertical.
· Conduct bathymetric survey of approximately 3,500 feet of the Sammamish River between approximately RM 13.5 and RM 12.8. The extents of the survey are from a point approximately 1,750 feet upstream of the Sammamish Weir to a point approximately 1,750 feet downstream of the Sammamish Weir. Point density of bathymetric survey shall be of sufficient density to support a one-foot contour interval.
· Conduct cross section surveys for twenty-one (21) cross sections along the Sammamish River between Lake Sammamish and Bear Creek. The locations will coincide with the Flood Insurance Study (FIS) cross sections surveyed in April 2009.  Collect points of sufficient density along the cross-section lines to pick up breaks in surface slope such that any point along the line connecting elevation points will be within 0.5 feet of true surface elevation. King County will provide GPS coordinates for the cross section endpoints.
Task 202 – Topographic Survey and Base Map Development
· Confirm accuracy of County provided LiDAR by surveying four (4) floodplain transects at key locations within the project area. If necessary, make adjustments to LiDAR data based on data from transect surveys.
· Survey all ordinary high water mark (OHWM) flagging installed along the Sammamish River banks as part of Task 600.
· Conduct survey grade surveying of wetlands in the project vicinity by surveying previously flagged wetland boundaries. No new wetland delineation will be conducted as part of Phase 1.
· Locate and survey all utilities and drainage features (weirs, culverts stormwater elements, public utilities) within the boundary of the project area.
· If necessary, conduct additional design level topographic survey of specific project site features not adequately captured in the County provided LiDAR data.
· Merge the individual bathymetric, topographic and LiDAR datasets to create a seamless, composite surface. Develop a preliminary project basemap and model surface using AutoCAD Civil 3D with a topographic contour resolution of 1 foot. Integrate the base map developed for the adjacent Lake Hills Trunk/NW Lake Sammamish Interceptor Sewer Upgrade Project, which is relative to King County “Metro” datum, into the preliminary project base map developed for this project. The preliminary base map shall be approved by a licensed professional land surveyor.

Task 200 Deliverables:
· Brief (3 to 5 page) memorandum documenting LiDAR confirmation.
· AutoCAD files of floodplain transect surveys
· An electronic ASCII file with all point numbers, coordinates, elevations, and descriptions for each survey point.
· Documentation of Control points established and basis for Control
· Electronic copies of associated survey data files (dtm, tin) and survey field notes used.
· AutoCAD Civil 3D preliminary base map.
· Digital Terrain Model (DTM) in LandXML format
Task 200 Assumptions
· County will provide the LiDAR data that was acquired for the project area in 2016.
· Access to the site will be provided by the County and the County will acquire all necessary right-of-entry access
· King County will define the floodplain transects for the LiDAR confirmation.
· Horizontal datum: Washington State Plane Coordinate System, North Zone
· Vertical datum: NAVD88
· Topographic and bathymetric survey accuracy will comply with the United States National Map Accuracy Standards.
· No property boundary work will be performed under this effort. Property boundaries and right-of-way information will be based on available King County GIS data and surveys conducted for the Lake Hills Trunk/NW Lake Sammamish Interceptor Sewer Upgrade Project.
· King County will provide the Lake Hills Trunk/NW Lake Sammamish Interceptor Sewer Upgrade Project base map in AutoCAD Civil 3D format.
· Base map shall be in accordance with King County Roads CAD Standards
[bookmark: _Toc458170145]Task 300 – Cultural Resources Analysis
The Willowmoor Project will require a USACE permit for work in Waters of the U.S. Due to this federal nexus, the project is subject to Section 106 of the National Historic Preservation Act (NHPA). The project is also subject to relevant Washington state laws that address archaeological sites and Native American burials.
Based on results of the cultural resource investigations conducted to date, cultural artifacts may be present within the excavation footprint of the selected alternative. There are three nearby documented archeological sites on the right bank of the river, two of which are upstream of NE Marymoor Way and therefore closest to the proposed project (Greengo, 1966). 
A preliminary level cultural resources assessment will be conducted as part of this task, once the preliminary (30%) level design is completed in Phase 1 and before proceeding to final design in Phase 2. As part of this task, the Consultant shall complete the following work items:
· Review all previous cultural resource investigations conducted in the vicinity of the project area, including Greengo (1966), NAA (1999), Stump (2000), Kiers and Stump (2001), and NAA (2004). 
· Coordinate with all interested Native American Tribes, the State Historic Preservation Office (SHPO), and the King County Historic Preservation Program (HPP). Native American Tribes that may have an interest in the project area include the Snoqualmie, Muckleshoot, Tulalip, Suquamish, and Duwamish Tribes (Stump 2000).
· In accordance with 36 CFR Part 800 (Protection of Historic Properties), develop and implement a preliminary level cultural resources assessment, specifically focusing on the left bank floodplain area. The Area of Potential Affect (APE) will be defined near the completion of the 30% design once the construction footprint of the project is more defined. This assessment will augment the assessment conducted in 2004 (NAA 2004) and will include, but will not be limited to, review of the County Historic Resource Inventory (HRI) and conducting archeological testing of the left bank floodplain in the project area, using such methods as shovel probe tests, pit tests, ground-penetrating radar, or other such testing methods. The results of the assessment will be summarized in a report to the County. The report shall be a comprehensive report that includes the results from the left bank investigations as well as a summary of the archeological assessments conducted to date on the right bank floodplain.
· Develop an Unanticipated Discovery Plan (UDP), also referred to as an Inadvertent Discovery Plan (IDP), in the event archeological or historical resources are identified during construction. Consideration may be given to using the UDP template developed by the Washington State Department of Transportation (WSDOT); however, final determination of the contents of the UDP will be a coordinated effort between all interested parties. This plan may be developed as a stand-alone document or it may be integrated into the Cultural Resources Assessment Report.

Task 300 Deliverables:
· Cultural Resources Assessment Report
· Unanticipated Discovery Plan (UDP).
Task 300 Assumptions
· King County will delineate the extents of the Area of Potential Affect (APE) for the cultural resources assessment and archeological testing near the completion of the 30% design. As part of this effort, King County will develop mapping of the approximate extents and depths of excavated spoils from the USACE Sammamish River Channel Improvement Project completed in the 1960’s by the USACE.
· As part of the preliminary cultural resource assessment, staff with the King County Historic Preservation Office will complete an initial internal Cultural Resources Review.
[bookmark: _Toc458170146]Task 400 – Hydrologic/Hydraulic Analysis 
The Consultant shall complete necessary hydrologic and hydraulic modeling to support the existing condition assessment, to support a detailed hydraulic evaluation of up to two variations on the selected Split Flow Alternative, to help the design team identify the selected alternative to carry to 30% design, and to illustrate that the selected alternative will meet the zero-rise requirements of the King County code.
Task 401 – Hydrologic Analysis
Hydrologic modeling of the Lake Sammamish and Sammamish River tributary basins will be conducted using previously developed Hydrologic Simulation Program-Fortran (HSPF) models, although this task will include work effort to refine and update these models. There are separate HSPF models for each of the eighteen (18) tributaries to Lake Sammamish, including the Issaquah Creek tributary which comprises nearly 58% of the 96 mi2 tributary area to Lake Sammamish. There is a separate HSPF model of the 48 mi2 Bear Creek tributary. The land use coverage for all of the currently calibrated HSPF models is based upon 1995 coverage (NHC 2014a).
To date, there have been three primary hydrologic studies conducted in support of the Willowmoor Project (West 2004; NHC 2013; NHC 2014a). The most recent of these studies documents the current calibrated HSPF models. Model calibration for the Bear Creek and Issaquah Creek HSPF models is within 5 percent of observed annual volumes, and within 20 percent of observed volumes and peak flows for the individual calibration events (NHC 2014a). However, both models still have a tendency to under-estimate peak flows associated with large storm events.
King County is currently updating the Bear Creek HSPF model as part of the Bear Creek Watershed-Scale Stormwater Plan. Specifically, the land use coverage will be updated based on 2011 conditions and more details will be added to the model in terms of stormwater infrastructure. However, this model will only include the 33 mi2 portion of the Bear Creek watershed that is upstream of Evans Creek. The model update, including calibration is expected to be completed in June 2016. 
As part of this task, the Consultant shall complete the following work items:
· Update the precipitation time series for all HSPF models through at least calendar year 2015 and confirm the adequacy of the precipitation transposition factors used in the models.
· Update the Bear Creek HSPF model to incorporate the recent revisions made by King County as part of the Bear Creek Watershed-Scale Stormwater Plan. Update the land use coverage from 1995 conditions to 2011 conditions for the Evans Creek portion of the basin and for the portion of the Bear Creek basin downstream of Evans Creek.
· Update the Issaquah Creek HSPF model using the 2011 land use coverage. Also update each of the East and West Lake Sammamish Tributary HSPF models using the 2011 land use coverage.
· Recalibrate the Issaquah Creek and Bear Creek HSPF models. Include a minimum of six recent flood events in the calibration, using a subset of the events that were previously used for calibration of these two models. Include the December 2015 event in the model calibration. The models shall be calibrated to annual and seasonal runoff volumes as well as to event volumes and peak flows. 
· Apply the appropriate calibrated land use runoff parameters from the Bear Creek/Evans Creek and the Issaquah Creek HSPF models to the uncalibrated East and West Lake Sammamish Tributary models. 
· Perform mass balance computations for lake outflow using results from the group of HSPF models of the tributary area to Lake Sammamish. Compare the results against the measured lake outflow data to confirm that the models are reasonably simulating total inflow and event specific inflow volumes. The time period of the comparison will be for 10/1/2001 to present.
· Execute the HSPF models using the existing condition precipitation time series. Extract model output hydrographs for the specific events to be used for the HEC-RAS model calibration as well as the hydrographs for the time period 10/1/2001 to the present which will be used in the HEC-RAS model to evaluate existing hydraulic conditions.
· Apply the future condition precipitation time series described in NHC (2014a) to all of the HSPF models. This time series was developed as a plausible future climatic condition reflecting potential climate change. Execute and post-process the model results, which will be used as input to the HEC-RAS hydraulic model.
· Prepare for and attend a hydrologic update meeting with King County staff to present draft work products. 

Task 402 – Hydraulic Analysis – Calibration and Existing Conditions
The Consultant shall modify the existing Flood Insurance Study (FIS) Sammamish River HEC-RAS model for the purpose of evaluating existing conditions. All modeling will be conducted in unsteady mode and will be conducted using HEC-RAS Version 5.0.
A calibrated HEC-RAS hydraulic model was previously developed for the Willowmoor Floodplain Restoration Project Concept Design Summary Report (King County 2015); however, the calibration period was August 2013 through March 2014 which included only a single high flow condition on the Sammamish River in excess of 700 cfs. Therefore, the calibration period of the hydraulic model will be extended to include the two additional events where the Sammamish River flows exceeded 700 cfs during the winter of 2015-2016. Furthermore, the hydraulic model will be updated with the cross section survey data collected in Task 200.


The following activities will be conducted as part of this task:
· Update the most recent Flood Insurance Study (FIS) HEC-RAS model with newly acquired cross section and bathymetric survey data from Task 200. Additionally, provide a comparison of the new cross section geometry and channel thalweg profile to the 2009 data.
· Calibrate the HEC-RAS model to the calibration time period from 8/1/13 through present. This is the time period where King County maintenance practices in the TZ have been consistent year-to-year. Since vegetative conditions in the Sammamish River, and specifically the TZ, are seasonally varying, the model calibration will need to account for this variability by incorporating seasonal variation in manning’s roughness coefficient. Inflow hydrographs for the model will be a combination of measured USGS data and HSPF model output from Task 401. Data available for model calibration will include the five County maintained pressure transducers in the Sammamish River between Bear Creek and Lake Sammamish in addition to the Lake Sammamish USGS Gage 12122000. Model calibration will focus on the Sammamish River reach from Bear Creek to Lake Sammamish and will include the continuous time period from 8/1/13 to the present.
· Conduct a one-at-a-time sensitivity analysis to quantity uncertainty in the calibrated hydraulic model, specifically the model predicted Lake Sammamish water surface elevations. Model parameters to be included in this sensitivity analysis include manning’s roughness coefficients and the seasonality factors applied to these roughness coefficients.
· Using HSPF model output from Task 401, execute the hydraulic model for years 2001 through 2016 to define the baseline hydraulic conditions in the system. Develop flow duration and stage duration curves at key location on the Sammamish River, including Lake Sammamish. These model results will be compared against the results from the alternative variation model results (Task 403) in evaluating ability of the alternative variations to meet the project objectives. 
· Compare current calibration and baseline hydraulic conditions against previous modeling results as presented in King County (2015a). Provide explanation for differences in the comparison.
· Prepare for and attend a hydraulic calibration meeting with King County staff to present draft work products for the model calibration.

Task 403– Hydraulic Analysis – Alternative Conditions
This task will include hydraulic modeling of up to two variations on the selected Split Flow Alternative. The alternative variations may include different planform configurations and cross sectional geometry of the side channel, incorporation of weirs for differing flow allocation between the side channel and the main channel during summer low flows, and possible evaluation of an adjustable weir to replace the fixed TZ weir. The results of the hydraulic modeling will be used to make a decision on which variation will be forwarded to 30% design. The following activities will be conducted as part of this task:
· In consultation with County staff, define the specific hydraulic metrics that will be used to evaluate the performance of the alternative variations relative to the baseline conditions established in Task 402. These metrics may include but will not be limited to the following:
· Don’t increase downstream flood levels, including at downstream City of Redmond outfalls
· Minimize impacts to tributary drainage systems
· Reduce frequency and duration of high winter and spring lake levels relative to the baseline conditions established in Task 402.
· Maintain ability to meet original USACE design criteria for Sammamish River Flood Control Project. As stated in USACE (1962), the “purpose of the transition (TZ) is to provide an outlet from Sammamish Lake into the improved river channel which will pass the design flood of about 1,500 cfs without exceeding a lake elevation of 29.0 ft (NGVD29)”.
· Maintain minimum flow depths for upstream fish passage recreational uses during summer low flows.
· Develop unsteady HEC-RAS models for the two alternative variations. For each alternative variation, use the model to optimize the modification of the existing weir geometry and to design the new side channel weir in order to allocate flows into the two flow paths, while optimizing upstream lake level control and downstream fish passage and recreational needs. All modeling will be continuous unsteady flow modeling for the same time period used to establish the baseline conditions in Task 402. Compare results to the baseline conditions.
· For at least one of the variations, consider whether a seasonally adjustable TZ weir, using stop logs or similar technology, may be beneficial in augmenting summer low flows while being able to better address high lake levels, downstream flood control and potential changes in external conditions such as climate change than a fixed geometry weir. Use the hydraulic model to test the effectiveness of a seasonally adjustable weir and make determination as to whether a seasonally adjustable weir should be recommended for including in the 30% design.
· For each alternative variation conduct the post-processing analyses necessary to evaluate the effectiveness of the alternative variation in meeting the project objectives. Analyses will include seasonal and annual flow duration analyses, stage and depth duration analyses, and detailed evaluation of the changes in magnitude, frequency and duration of lake elevations.
· The hydraulic engineer will coordinate with other key discipline leaders in developing and analyzing the two variations.
· Reconfiguring the TZ and weir will likely change the timing, magnitude, frequency and duration of outflows from the lake following storm events, and could potentially impact Redmond’s stormwater outfalls during moderately high outflows. Therefore it will be necessary to quantify the downstream impacts for each of the alternative variations, relative to the existing condition. The design team will coordinate with Redmond technical staff to gather necessary outfall data, and then conduct hydraulic modeling and post-process the results in the form of stage frequency curves at key outfall locations. 
· Using the calibrated existing condition hydraulic model, evaluate the effectiveness and feasibility of an adjustable weir that would be used to lower lake elevations between flood events. This would be done by determining the number of days required to drawdown the lake in anticipation of an imminent storm event. Assume a range of starting lake elevations, inflow conditions and possibly a range of Bear Creek flow conditions. Compile the results graphically or tabularly. This information will be partially used to evaluate efficacy of a real-time adjustable weir in the TZ to provide lower antecedent lake levels. Provide an assessment of the pros and cons of such a weir and evaluate the operation and maintenance issues associated with such a weir.
· For the alternative variation that is forwarded to 30% design, the hydraulic model will be modified as necessary during the development of the 30% design.
· Conduct incipient motion analysis to make recommendations for substrate and channel design for the side channel.

Task 404 – Preliminary Flood Hazard Certification
The consultant shall use the HEC-RAS hydraulic model to conduct a preliminary zero-rise analysis for the alternative variation selected for 30% design. As part of this task, the Consultant will also provide a preliminary qualitative assessment to identify critical issues and fatal flaws for the ability of the selected alternative to meet the zero rise and compensatory storage requirements of King County Code Section 21A.24.240. The following activities will be conducted as part of this task:
· Using the calibrated HEC-RAS hydraulic model (Task 402), determine the existing condition base flood elevations for the pre-project condition for the 100-yr flood event. The HEC-RAS model will be run for the steady-state condition using the FEMA adopted 100-yr flood flow rate.
· For the selected alternative variation, confirm that there will be a zero-rise in the flood elevations and a zero-rise in the energy grade line elevations within and upstream of the project limits. Zero rise will be defined as a post-project increase in waters surface elevation less than or equal to 0.0049 feet at any HEC-RAS cross section within and upstream of the project limits, or a condition where any rises above 0.0049 feet are fully contained on property expected to be owned by King County. If there is more than a zero-rise, the hydraulic engineer will coordinate with the design team to revise project features of the selected alternative until the zero-rise condition is attained
· For the selected alternative variation, qualitatively describe the alternative’s ability to meet the compensatory storage requirements of Section 21A.24.240 of King County Code. For this work effort, the Consultant will perform rough calculations of displaced floodplain volume only to a level of detail sufficient to identify key issues and that will need to be addressed during subsequent design phases to meet King County compensatory storage requirements.
Task 405 – Document Hydrologic and Hydraulic Analyses
This task represents preparation of the final documentation for the hydrologic and hydraulic analysis portion of the study. It consists of documenting the results of Tasks 401, 402, 403 and 404. The Consultant will prepare technical report material that will document the methods, analysis and results of each of the tasks. It is expected that this report will be written as a stand-alone document, however, it is also expected that this document will be included as an appendix to the Basis of Design Report (BOD). 

Task 400 Meetings
· Hydrologic modeling update meeting (2 hour duration). The meeting will be attended by the Project Manager and the Technical Lead for hydrology. 
· Hydraulic model calibration meeting (2 hour duration). The meeting will be attended by the Project Manager and the Technical Lead for hydraulics.
Task 400 Deliverables:
· Calibrated HSPF models of Bear Creek and Issaquah Creek basins
· HSPF models of the other tributaries to Lake Sammamish
· Calibrated HEC-RAS hydraulic model of the Sammamish River using HEC-RAS V.5.0
· Digital HEC-RAS model input and output files for the two alternative variations
· Draft technical report that documents the methods, analysis and results of the Task 400 work effort.
· Final technical report that incorporates King County comments on the draft report.


Task 400 Assumptions
· HSPF model development and calibration will use currently developed HSPF models as starting points.
· Hydraulic model development and calibration will start with the effective FIS model.
· Technical work conducted in this task will be a coordinated work effort with the other disciplines and will be integrated into the products developed as part of Task 1000.
· The existing Flood Insurance Study (FIS) Sammamish River hydraulic model is in Version 4.1.0 of the HEC-RAS software.  The Consultant shall update all model files to HEC-RAS Version 5.0 for the purpose of evaluating existing conditions
· Model files will be provided by the County
· Zero-rise analysis will be conducted using steady state HEC-RAS hydraulic model.
· Submission of the King County Flood Hazard Certification is not part of this phase of the project
· Detailed volumetric calculations (i.e. equivalent volume calculations at equivalent elevations) will not be conducted as part of the compensatory storage requirement assessment.
· Federal (FEMA) floodplain permitting process will not be conducted during this phase but will be conducted during Phase 2.
[bookmark: _Toc458170147]Task 500 – Groundwater and Geotechnical Analysis
The Consultant shall provide hydrogeologic and geotechnical analysis and design services to support the preliminary design of the selected alternative.
Task 501 – Water Rights
This task pertains to the water right requirements for the two cold water supplementation concepts that will be evaluated and designed in Task 900, specifically the “Pumped Groundwater” concept and the “Hypolimnetic Withdrawal” concept. As part of the planning stages of the Willowmoor Project, a USACE project pre-application meeting was held that included Washington Department of Ecology (WDOE) staff. During this meeting, WDOE staff indicated that new water rights were not allowed in the Lake Washington basin. Non-consumptive water rights could, however, potentially be permitted provided certain criteria could be achieved. WDOE staff indicated that cold water supplementation to the project via pumped ground water or surface water withdrawal from Lake Sammamish would require a non-consumptive water right. For this task, the Consultant will conduct the following:
· Coordinate with WDOE staff to define the process and criteria required to obtain a non-consumptive water right for the purposes of cold water supplementation in the project reach.
· Conduct the necessary studies to ensure cold water supplementation design alternatives meet basic WDOE requirements for non-consumptive water rights, including:
· For the pumped groundwater concept, a non-consumptive water use determination would likely require a technical analysis to determine the timing and location of the impact on surface water sources caused by groundwater withdrawals. Evaluate whether any nearby water rights (including the City of Redmond wells located Marymoor Park) might suffer impairment as a result of the proposed use. This analysis is to be conducted as part of Task 502.
· For the hypolimnetic withdrawal concept, a non-consumptive water use determination would require that flow in the reach between the upstream diversion point and the downstream cold water discharge point remain unimpaired (i.e., flows in the reach could not be reduced due to the new use). This analysis would be conducted in coordination with the Lead Hydraulic Engineer.
Task 502 – Groundwater Study
This task is intended to provide the information necessary to evaluate any potential impacts to the City of Redmond municipal water supply and the shallow groundwater aquifer that would result from right or left bank floodplain groundwater withdrawals as part of the “Pumped Groundwater” cold water supplementation concept. For this task, the consultant will conduct the following activities:
· Review previous groundwater studies, including King County (2013) and Shannon and Wilson (2002). Currently, King County maintains 12 active groundwater monitoring wells within the Project Area and Willowmoor Park. All 12 of the wells are installed with monitoring gages which have been collecting data since 2013.
· Review the Consultant deliverables from the City of Redmond’s current Groundwater Modeling Project, including technical memos and the MODFLOW groundwater model.
· Review the boring data that was used to develop the portion of the MODFLOW model within the project area. Determine if the lithology in the project area is adequately represented in the MODFLOW model.
· In coordination with the geotechnical engineer, make recommendations for additional borings to provide the information necessary to refine the definition of the lithology in the project area. Make the necessary refinements to the MODFLOW model. Calibrate and validate the updated model.
· Use the updated model to simulate groundwater withdrawals for the pumped groundwater cold water supplementation concept. Evaluate the potential effects of this withdrawal on the City municipal wells. Determine the maximum potential withdrawal that would be allowed before impacts are seen at the City municipal wells.
Task 503 – Geotechnical Study
· Conduct a data gap analysis to identify data needs for design of the project. 
· Develop a geotechnical exploration plan to support preliminary and final design efforts. Coordinate with the hydrogeologist in recommending supplemental borings for refining the MODFLOW groundwater model.
· Perform the supplemental borings as determined necessary for the groundwater model and for design of the project elements.
· Develop a preliminary geotechnical assessment report to support the engineering design of the selected alternative. This report shall include, but not be limited to the following:
· site description and subsurface conditions
· an assessment of constraints and construction access issues
· determination of stable cut-slope angles
· recommendations for foundation designs for the structural features of the alternative
· Provide geotechnical design support at the conceptual level for the alternative variations and at the preliminary design level for the recommended alternative.
Task 500 Deliverables:
· Input and output files for the Updated MODFLOW groundwater model (Task 502)
· Geotechnical assessment report

Task 500 Assumptions
· Technical work conducted in Task 503 will be a coordinated work effort with the other disciplines and will be integrated into the products developed as part of Task 1000.
[bookmark: _Toc458170148]Task 600 – Aquatic, Wetland and Riparian Habitat Documentation and Analysis
Technical work conducted in this task by the Consultant will be a coordinated work effort with the other disciplines and will be integrated into the products developed as part of Task 1000.
Task 601 – Ordinary High Water
· Identify and delineate the Ordinary High Water Mark (OHWM) along 3,500 feet of the Sammamish River between approximately RM 13.5 and RM 12.8. Identify and delineate the Ordinary High Water Mark along the 1,300 feet of Tosh Creek that is within the project area. Delineation of the OHWM shall be conducted according to WDOE Publication No. 08-06-001: Determining the Ordinary High Mater Mark on Streams in Washington State (March 2010) and compared against hydraulic model water surface elevations for the 1.5-yr and/or 2-yr flood event. The consultant will flag the ordinary high water marks along the left and right banks in this reach. The locations and elevations of the flags will then be surveyed as described in Task 200 for inclusion in the project base mapping.
Task 602 – Critical Areas Report
· Develop a combined critical areas report drawing from existing studies including, but not limited to; Willowmoor Existing Habitat, Fish, and Wildlife Report (this report includes a 2013 wetland delineation) (King County, 2014a), Willowmoor Integrated Vegetation Management Plan (King County, 2014b), and the Sammamish River Corridor Action Plan (USACE and King County, 2002).
Task 603 – Vegetation Management Plan
· Develop an integrated vegetation management plan scope and schedule for the project area from pre-construction through ten years post construction using the Willowmoor Integrated Vegetation Management Plan as a primary reference (King County, 2014b). The schedule should integrate existing weed management schedules and commitments from King County Parks and Recreation and King County Noxious Weeds programs already at work in the project area. 
Task 604 – Design Development - Habitat Elements
· Develop the following design criteria: 
· Minimum flows, velocities and depths for upstream and downstream fish passage for range of species. 
· Constraints on flow-splitting scenarios for split channel design. 
· Fish passage metrics for existing and modified weirs.
· Identify and develop habitat improvement design elements for the selected alternative, including, but not limited to the following:
· Floodplain wetland grading 
· Fish habitat improvement elements for all life stages of Chinook and kokanee to include grading for backwaters and pools, large wood, and water quality features that promote slow water edge, spawning, and migratory holding habitats. 
· Include detail of Tosh Creek connection to the project side channel.
· Conceptual planting plan
· In coordination with the design team, assist in the development of the habitat improvement design elements throughout the preliminary level (30%) design process.

Task 605 – Habitat Impacts Analysis
· Develop a Habitat Impacts Analysis Report that includes the following evaluations for the selected alternative:
· Evaluate the potential for improved fish habitat by type and quantity, as well as fish passage for all life stages of chinook, coho and kokanee salmon and Pacific lamprey as compared to existing conditions. 
· Evaluate the potential impacts to existing wetlands both within the project reach and for the shoreline wetlands around Lake Sammamish as compared to existing conditions. The evaluation should be based on stage-duration results from the Task 400 hydraulic model.
· Evaluate the potential impacts to birds, mammals, and amphibians within the project reach as compared to existing conditions.
· Evaluate the potential for site impacts from beaver activity as compared to existing conditions.
Task 600 Deliverables:
· OHMW flag locations will be incorporated into the survey basemap (Task 200).
· Critical Areas Report
· Integrated Vegetation Management Plan Scope and Schedule
· Habitat Design Criteria and Elements
· Habitat Impacts Analysis Report
Task 600 Assumptions
· County will provide Consultant access to the reports described in this section via digital media or internet links. 
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Technical work conducted in this task by the Consultant will be a coordinated work effort with the other disciplines and will be integrated into the products developed as part of Task 1000.
Task 701 – Recreation Design Workshop
· Facilitate a recreational design workshop to gather input from King County Parks staff and management, and recreational users of the park including Friends of Marymoor Park, off leash area users and clubs (Serve Our Dog Areas), walkers, boaters and boating groups (Sammamish Rowing Association, Lake Sammamish Yacht Club, Washington Kayak Club), and environmental organizations (Save Lake Sammamish, Eastside Audubon and others). All items associated with this task will be coordinated with Task 1300 Public Outreach and Communications Support.  Key milestones of this task will be integrated into Task 1301 Public Outreach and Communications Plan.
Task 702 – Design Development - Recreation Elements
· Develop and include in a Recreation Design Criteria and Elements Memo, the following design criteria:
· Boater and floater navigation criteria through TZ to include; size/types of boats, seasonality, portage, Marymoor Park access.
· Off leash area criteria that describe tolerances for dog access to the river in terms of areas and seasonality. Coordinate with Save Our Dog Areas (SODA) and King County Parks in advance of the meeting to incorporate any pre-existing agreements into the criteria. 
· Density and types of passive recreation features; trails, viewpoints, signage.
· Identify and develop recreation and public access improvement elements for the selected alternative, including but not limited to the following:
· Small watercraft passage elements – include elements that improve and do not adversely affect small watercraft passage. Design features may include weir modifications (prioritized secondarily after flood and habitat criteria are met), vegetation specifications related to boat access maintenance, park access, and portage. Define any seasonality associated with each feature. 
· Off-Leash dog area measures - include measures that improve fencing and stairs in dog off-leash areas to limit shoreline and river bed erosion, while maintaining desirable access. 
· Passive and environmental education measures –trails and viewpoints, benches, signage, walking tours.
· In coordination with the design team, assist in the development of the recreation and public access improvement elements throughout the preliminary level (30%) design process.
Task 700 Deliverables:
· Meeting outreach materials to include; development and posting of posters and flyers to be posted at key facilities in Bellevue, Sammamish, Issaquah and Redmond, development of a postcard to advertise the meeting, development of an email meeting announcement and email distribution list for key recreational contacts. 
· Meeting facilitation services for up to two recreation workshops. Services to include professional facilitation of meeting agenda, provision of refreshments, copies of meeting agendas and other meeting handouts 11 x 17 inches or smaller for all meeting participants, supply of all flipcharts, markers, and sign-in sheets needed for meeting. Supply of laptop and projector as necessary for meetings. 
· Meeting summary notes
· Recreation Design Criteria and Measures Memo
Task 700 Assumptions
· County will serve as a liaison between Consultant and County Parks staff. 
· County will provide an initial list of key recreation contacts.
· County will provide initial list of boating criteria provided by SAC members and Sammamish Yacht Club Commodore Jim Mackay. 
· County will host meetings by providing meeting space and speakers as appropriate.  
· County will provide large format poster printing as needed. 
· County to provide postcard printing and mailing services.
· County to distribute meeting announcement to email list. 
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This task includes some limited existing condition geomorphic assessment. Also, as part of the hydraulic evaluation of the alternative variations in Task 400, the lead geomorphologist will provide design guidance and assistance to the Consultant design team and will work integrally with the biologists, hydraulic engineers and lead design engineer to formulate the configuration of the alternative variations that will be analyzed.. The following activities will be conducted as part of this task:


Task 801 – Existing Conditions
· Conduct a review of previous studies and report to describe historical conditions in the Sammamish River and current geomorphic conditions. Describe how the system has been modified and describe restoration opportunities and constraints from a geomorphic perspective. Specifically address whether it is reasonable to expect for riffle-pool morphology to be sustainable.
· Assess the potential for establishing a hydraulic connection to the hyporheic zone within both the TZ and the side channel as a means to cool surface water temperatures. Review existing soil borings to understand subsurface conditions and to determine if there are subsurface layers that would prevent adequate hyporheic connection. Conduct a literature review for documented stream temperature reductions attained through hyporheic exchange. Provide a range of likely temperature reductions attainable for the Sammamish River system.
· Review previous Tosh Creek studies (NHC 2012; NHC 2014b) and conduct any necessary supplemental field studies in order to prepare an existing condition assessment of Tosh Creek in regards to sediment loading and sediment gradation. Develop an estimate of the average annual sediment load from Tosh Creek. Based on review of photography and windshield surveys of the basin, identify any potential sources of future increased sediment loading from the Tosh Creek watershed. 
· Document the results of the existing condition assessment in a technical memorandum.
Task 802 – Support Alternative Variation Analysis
· For each of the alternative variations in Task 400, work with the design team in the development of an appropriate planform, channel geometry and channel slope for the side channel design and provide guidance in the design of any planform modifications to the TZ. 
· Provide guidance to the design team on appropriate configurations and placement of engineered log structures.
· Work with the design team on the design of the channel improvement measures that incorporate hyporheic flow elements in the TZ and the side channel.
Task 803 – Support 30% Design
During the preliminary (30%) design of the selected alternative the lead geomorphologist will conduct the following tasks:
· Work with the design team in the development of the preliminary design of the selected alternative. Specifically, this will include the planform and cross sectional geometry of the side channel, changes in planform within the TZ footprint, and configuration and location of engineered log structures. 
· Work with the design team to develop alternative strategies to manage the volume of bed load delivered to the side channel from Tosh Creek so as to prevent aggradation in the side channel that would impact upstream fish migration.
· Based on historical data, provide an estimate for the potential range of future annual sediment accumulation in the TZ. This information will be included in the O&M manual.

Task 800 Consultant Deliverables:
· Technical memorandum documenting existing condition assessment.
[bookmark: _Toc458170151]Task 900 – Cold Water Supplementation Analysis and Design
King County (2015a) and King County (2014c) describe the evaluation of eight cold water supplementation concepts to address the objectives of reducing incipient lethal water temperatures for fish and improving water temperatures to meet state standards for summer core salmonid habitat. King County (2014d) documents the evaluation and potential benefits of three temperature management alternatives by applying the two dimensional hydrodynamic and water quality model CE-QUAL-W2 to the Sammamish River. The results of the modeling provided a bracket of expected benefits expected for the eight cold water supplementation concepts.
Two of the concepts have been identified as warranting further consideration – the “Pumped Groundwater” concept and the “Hypolimnetic Withdrawal” concept. Additionally, the County is interested in continuing to investigate the potential for reducing water temperature by increasing hyporheic exchange, a concept that was also evaluated in King County (2015a). 
This task includes conducting further technical analysis and hydrodynamic modeling of these three cold water supplementation concepts and conducting a cost-benefit analysis to select a recommended cold water supplementation approach. This task also includes developing 30% level design for the selected concept. Work effort for this task will be an integral with Task 1000 (Preliminary Design).
Task 901 – Review Cold Water Reports, Develop Conceptual Model and Define Objectives
· Review relevant reports and studies prepared to date, including Willowmoor Cold Water Supplementation Concepts (King County 2014c), Willowmoor Floodplain Restoration Project Concept Design Summary Report (King County 2015), Salmonid Pre-Spawn Mortality Study, Sammamish River (R2 Resource Consultants, 2016), and Sammamish River Temperature Modeling of Selected Cold-Water Supplementation Concepts (King County 2014d), and the University of Washington Climate Impacts Group’s State of Knowledge Report (Mauger et al 2015). 
· Prepare an annotated bibliography of case studies highlighting relevant lessons learned from other flow or cold water supplementation projects in Pacific Northwest river systems. 
· Prepare for and attend a meeting with King County staff to discuss cold water supplementation analysis and design work conducted to date and to define the specific goals and analytical methods to be used to analyze and model the effects of the cold water supplementation concepts.
· Using data provided by the County, Washington Department of Fish and Wildlife (WDFW) and the Muckleshoot Indian Tribe Fisheries division, the consultant will develop a quantified conceptual model of stressors to the Issaquah Fall Run Chinook for the complete life cycle. Data types include reproductive health (egg mass, fecundity), adult fish counts at the Ballard Locks and Issaquah Hatchery, and stray rates to the Cedar River. Where data is available, the model will include estimates of chinook mortality at different life stages in distinct geographic areas. For all life stages where temperature may impact mortality, the model will describe specifically how temperature may contribute to mortality. From this model the consultant will develop a range of the potential increase in productivity that could be achieved with the implementation of each of the three cold water supplementation alternatives under consideration as described above. 
· Along with King County staff, consultant will prepare for and attend a stakeholder meeting to discuss the existing Sammamish River temperature standards and to ultimately develop an attainable numeric temperature reduction objective relative to this standard that will become the objective of the cold water supplementation. The attendees to the meeting will include staff from WDOE, WDFW, MIT, USACE, and managers of the Issaquah Salmon Hatchery.
· After the meeting, the Consultant will work with King County staff to formally define the specific numerical temperature reduction goals.
Task 902 – Supplemental Modeling
· Attend a meeting with King County staff to discuss the temperature modeling conducted to date and to develop a workplan for conducting additional temperature modeling if deemed necessary.
· If as an outcome of the meeting it is determined that additional temperature modeling is necessary to support the cold water supplementation design, the consultant will update the County provided Sammamish River CE-QUAL-W2 model for each of the Pumped Groundwater Concept and the Hypolimnetic Withdrawal Concept. Use the model as a tool to assist in refining the designs so as to best meet the specific numerical temperature reduction goals determined in Task 901. 
· Conduct a cost-benefit analysis for use in selecting the recommended cold water supplementation concept to forward to 30% design. The cost-benefit analysis will rely on the conceptual level cost estimates previously developed, previous and current temperature modeling results, and the conceptual model of stressors developed in Task 901.
Task 903 – Preliminary Design
· Develop the cold water supplementation concept that is recommended in Task 902 to the 30% level of design. The design effort shall be coordinated with the 30% design of the recommended alternative in Task 1000.
· Develop 30% construction cost estimate.
· Develop a preliminary outline of the contract specifications and special provisions. 
· Develop a monitoring plan that can be used to test the effectiveness of the recommended cold water supplementation concept, referencing the conceptual model developed in Task 902. The monitoring plan will identify appropriate temperature, fish behavior, and fish health indicators and metrics, identify the necessary field data collection efforts, and describe what statistical analyses will be performed to detect effects/benefits of the cold water supplementation concept

Task 904 – Document Cold Water Supplementation Analysis
This task represents preparation of the final documentation for the cold water supplementation analysis portion of the study. It consists of documenting the results of Tasks 901, 902, and 903. The Consultant will prepare technical report material that will document the methods, analysis and results of each of the tasks. It is expected that this report will be written as a stand-alone document, however, it is also expected that this document will be included as an appendix to the Basis of Design Report (BOD). 

Task 900 Meetings
· Kick-off meeting (Task 901) to review cold water supplementation design work to date. Assume four consultant staff for a two hour meeting.
· Stakeholder meeting (Task 901) to develop specific numerical temperature reduction goals. Assume four consultant staff for a three hour meeting.
· Water quality modeling meeting (Task 902). Assume a two hour duration meeting. The meeting will be attended by the Project Manager and the Technical Leads for hydraulics and civil design.


Task 900 Deliverables:
· Conceptual model of cold water supplementation elements impact on migrating adult chinook migratory behavior and reproductive health. Model to include supporting narrative that discusses model in context of project studies to date and potential climate change impacts. 
· CE-QUAL-W2 model input and output files associated with each of the modeled cold water supplementation concepts.
· Design plans, details, and operational criteria for the recommended cold water supplementation concept. This deliverable is assumed to be included in the Task 1000 deliverable of the recommended alternative 30% design.
· 30% level design and cost estimate for the recommended cold water supplementation concept. This deliverable is assumed to be included in the Task 1000 deliverable of the selected alternative 30% design.
· Cold water supplementation monitoring plan
· Draft technical report that documents the methods, analysis and results of the Task 900 work effort.
· Final technical report that incorporates King County comments on the draft report.
Task 900 Assumptions
· County staff familiar with the Sammamish River CE-QUAL-W2 model will be available for the preliminary Water Quality Modeling meeting to describe past modeling efforts, and will be available on a limited basis for providing support services for model refinements.
· The Consultant will continue to use CE-QUAL-W2 Version 3.0. King County will provide executables and all input files.
· Impacts of the “Pumped Groundwater” cold water supplementation concept will be evaluated in Task 500.
· Impacts of the “Hypolimnetic Withdrawal” cold water supplementation concept on Sammamish River nutrient loading and Lake Sammamish temperature structure have already been evaluated and documented in King County (2015b) and King County (2014e). It is assumed that the analyses documented in these two studies are sufficient for describing the potential effects of hypolimnetic withdrawal.
[bookmark: _Toc458170152]Task 1000 – Preliminary Design
The Consultant shall first assist the County in refining the selected alternative by developing conceptual designs for up to two variations on the selected Split Flow Alternative, each of which shall comply with project goals and objectives. The Consultant and the County will then evaluate the two variations to determine the one that best meets the project goals and objectives, which will be moved forward as the selected alternative. The Consultant will develop a preliminary level design (30%) for the selected alternative. The Consultant will develop a Basis of Design (BOD) report that describes the alternative and the supporting technical analysis.

Task 1001 - Engineering Design – Conceptual Design
· Develop the two alternative variations to the conceptual level of design. Develop concept level plans and cost estimates for each. County staff will provide the consultant with the specific configuration of each of the alternative variations. 
· For each alternative variation, the consultant team will explore and make recommendations for design and construction approaches that will allow future phased implementation of cold water and/or recreational facilities.
· Identify and describe design level opportunities and constraints associated with each variation. Identify any unacceptable risks associated with each alternative variation, in terms of not meeting specific habitat, flood, and/or recreational objectives. 
· Develop an evaluation matrix that can be used to conduct a qualitative / quantitative assessment of the two alternative variations. Together with County staff, evaluate the two alternative variations and select an alternative variation to forward to 30% design. 
· Participate in two meetings with County staff during development of the conceptual designs and one meeting with County staff to present the conceptual designs.
· Document the conceptual design analysis in a technical memorandum. The memo shall include the basis of comparison, the results of the evaluation matrix, the cost-benefits analysis results, and a summary of key design considerations and assumptions.
Task 1002 - Engineering Design – 30% Design
The Consultant shall develop a 30% level design package for the alternative variation selected in the previous task. The 30% design package will include engineering drawings, engineer’s estimate and preliminary specifications outline. The following activities will be completed as part of this task:
· Consultant staff shall attend two four-hour design review meetings at the County during the course of developing the 30% design. The objective of these meetings is to allow for the Consultant/County design team to discuss and resolve any significant design related issues.
· Advance the design of the selected alternative variation to the 30% design level. Prepare 30% design submittal, including detailed basemap and design drawings of project elements, including preliminary plans, profiles, sections and details.
· Integrate the preliminary design effort with the technical leads for hydraulics (Task 400), habitat (Task 600), recreation (Task 700), and cold water supplementation (Task 900).
· Develop a permit ready 30% level plan set that can be included in the permit applications in Phase 2.
· Develop 30% construction cost estimate.
· Develop a preliminary outline of the contract specifications and special provisions. 
· Coordinate and integrate the technical analyses and the discipline specific design efforts conducted as part of other tasks to develop the 30% design plan set.
· Calculate the following earthwork quantities to support preparation of permit application documents:
· Total quantities of earthwork, including cut, fill, import and export, throughout the site.
· Total fill and excavation within wetlands delineated in the Critical Areas Report.
· Total fill and excavation below the OHWM of the Sammamish River, as defined in Task 600.
· Approximate allocation of cut or fill quantities that include all grading throughout the site into the compensatory storage bins described below. The storage bins are expressed relative to the Sammamish River flood recurrence intervals. These calculations will be used as input data for the Task 400 qualitative evaluation of the selected alternatives ability to meet the compensatory storage requirements of Section 21A.24.240 of the King County Code.
· Below the OHWM elevation 
· OHWM elevation to the 10-year recurrence flood elevation
· 10-year recurrence flood elevation to the 50-year recurrence flood elevation
· 50-year recurrence flood elevation to the 100-year recurrence flood elevation
Task 1003 – Basis of Design Report
The consultant shall produce a Preliminary Basis of Design (BOD) Report that is consistent with guidance presented in the King County Project Management Manual. The BOD report documents the design criteria, the design methodology and major design decisions and also summarizes the technical analyses developed for the project. The Preliminary BOD shall be completed concurrently with the 30% Design submittal (Task 1003) and shall incorporate technical deliverables and documentation developed under Tasks 200, 300, 400, 500, 600, 700, 800 and 900. As part of this task a draft Operations and Maintenance (O&M) Plan will be developed. It is expected that the Preliminary BOD will be updated concurrent with the 60% and 90% design submittals as the respective 60% and 90% BOD Reports and ultimately as the Final BOD Report concurrent with the final plan set. The following activities will be conducted as part of this task:
· Compile and produce a BOD Report for review and use by King County and other stakeholders at the 30% design milestone. The BOD report will integrate technical documentation from earlier tasks into the report and will also include the technical documentation form earlier tasks as appendices. The BOD Report shall include the following:
· A description of project goals and objectives and multi-disciplinary design process.
· A brief summary of the alternative development process, including the process for refining the selected alternative under this work order.
· A summary of existing site conditions influencing project element selection and design.
· A summary of aquatic habitat benefits provided by the project.
· A summary of hydraulic and geomorphic analyses. 
· A summary of reductions in flood hazards provided by the project. 
· A summary of supporting analyses as appropriate (e.g. geotechnical investigation and engineering).
· Documentation, including supporting calculations, detailing the engineering design of the project and summarizing technical and supporting analyses, as appropriate.
· Operations and Maintenance Technical Memo
· Other information necessary to support the design.

· Incorporate County comments on the Draft 30% BOD Report into the Final 30% BOD Report.

Task 1000 Meetings:
· Two intermediate design review meetings during the conceptual design phase (4 hour duration each) at King County offices (Task 1001). The meetings will be attended by the Project Manager and the Technical Leads for hydraulics, civil design, ecology, and landscape architecture.
· Conceptual design presentation meeting (4 hour duration) at King County offices. The meeting will be attended by the Project Manager and the Technical Leads for hydraulics, civil design, ecology, and landscape architecture.
· Two intermediate design review meetings during the 30% design phase (4 hour duration each) at King County offices. The meetings will be attended by the Project Manager and the Technical Leads for hydraulics, civil design, ecology, and landscape architecture.

Task 1000 Deliverables:
· Graphics in ArcGIS format illustrating the two alternative variations.
· For each alternative variation, develop the following deliverables:
· Concept level design plans in AutoCAD format, including plan layout and typical sections.
· Engineer’s cost estimate
· Opportunities and constraints
· Cold water supplementation phasing recommendations
· Conceptual design analysis technical memorandum.
· For the 30% design develop the following deliverables:
· Draft and final 30% engineering drawings
· Draft and final permit ready plans and figures
· AutoCAD based earthwork volume calculations
· Engineers cost estimate in MS Excel format
· Preliminary outline of the contract specifications and special provisions
· Draft and Final BOD Report, including appendices, as MS Word and PDF files to be completed with the 30% Design Submittal. 
Task 1000 Assumptions
· Execution of this task will require coordination amongst the various technical discipline leads of the project. Individual discipline-specific work effort required to contribute to the design of the alternative variations is accounted for in the respective discipline-specific tasks. The lead Civil Engineer will be responsible for integrating the work efforts into the Conceptual and Preliminary designs.
· The County will lead the development of the project goals and objectives and the evaluation criteria.
· The 30% design plans shall comply with King County design standards
· King County will review the draft 30% design plans and construction cost estimate and will provide one set of consolidated comments to the Consultant.
· Documentation of the 30% design will be included in the Task 1003 BOD report. The report will include the memos from Tasks 400, 500, 600, 800 and 900 as appendices but will include key information from these memos in the body of the report.
· The 30% design BOD report will be the final BOD deliverable for Phase I. This report will be updated concurrent as the design is advanced in Phase II.
· County will review the draft BOD report and provide a single set of review comments and edits. 
[bookmark: _Toc458170153]Task 1100 – Operation and Maintenance Planning
The consultant will develop a technical memo that outlines monitoring and adaptive management indicators and metrics for the following project elements of the selected alternative: flood control, habitat and water quality improvements, and maintenance efficiency. An initial list of project performance metrics was identified in a SAC process and will be provided to the consultant. The list should be adapted to the refined preliminary project design and further developed. The technical memo shall also detail the procedures for monitoring and addressing beaver activity; for monitoring and managing vegetation to ensure adequate flood flow conveyance, for managing invasive species, for maintaining recreational facilities, and for managing sediment accumulation.
Task 1100 Deliverables:
· Operations and Maintenance Technical Memo. This memo will be included as an appendix in the BOD.
Task 1100 Assumptions
· County will provide initial list of project performance metrics developed in the prior conceptual design effort. 
[bookmark: _Toc458170154]Task 1200 – Regulatory Processes Compliance Strategy
· Develop a project regulatory processes compliance strategy that includes all permit requirements to implement the project activities indicated in 30% design. Strategy will include permit names, timelines and dependencies. 
Task 1201 – Permitting Strategy
· Identify all Federal, State, and Local permits required prior to project construction. Indicate where multiple permit pathways exist and provide a recommended pathway. Identify dependencies among permits. 
· Develop a regulatory processes schedule in Gantt chart format.
· Initiate work on specific permits as described below. 
Task 1202 – SEPA MDNS
· Develop a SEPA Mitigated Determination of Non-Significance checklist for the 30% design. 
Task 1203 – Army Corps Section 408 Permit Process
· The Consultant shall coordinate with USACE Seattle District regulatory staff and County staff and complete Steps 1 and 2 of the USACE Section 408 process per Engineering Circular 1165-2-216 (USACE 2015). The consultant will determine the most appropriate hydrologic and hydraulic modeling techniques at the 30% and 60% design phases to support the application for a USACE Section 408 permit for the project. The consultant will include all necessary Section 408 permitting tasks in the Regulatory Processes Strategy Memo and Schedule. 
Develop a section of the permit strategy above that specifies the detailed steps required to complete the USACE Section 408 permit process. 
Task 1200 Consultant Deliverables:
· Regulatory Processes Strategy Memo
· Regulatory Processes  Schedule
· SEPA MDNS Checklist
· USACE Section 408 Steps 1 and 2

Task 1200 Assumptions
· County assumes project will be self-mitigating and an individual SEPA will not be required. 
· County as a Lead Entity will sign and submit the SEPA MDNS paperwork.
· Permit preparation, with the exception of SEPA, is included in Phase 2.
[bookmark: _Toc458170155]Task 1300 – Public Outreach and Communications Support
The consultant will develop a project public outreach and communications plan, develop outreach materials and facilitate public meetings. 

Task 1301 – Public Outreach and Communications Plan
· Consultant will edit the County’s public outreach and communications plan (10pp.) that outlines a project public outreach strategy from present through project implementation. The plan broadly defines the scope and schedule of public outreach and communications activities for three project stages; preliminary design, final design, and construction. 
Task 1302 – Outreach Materials
· The consultant will develop outreach materials for each outreach activity identified in the preliminary design phase of the Project (Phase 1 of this contract). 
Task 1303 – Public Meetings
· Consultant will provide meeting facilitation services for up to two (2) public meetings with an estimated audience of 100 people. Services to include professional facilitation of meeting agenda, provision of refreshments, copies of meeting agendas and other meeting handouts 11 x 17 inches or smaller for all meeting participants, supply of all flipcharts, markers, and sign-in sheets needed for meeting. Supply of laptop and projector as necessary for meetings. 
Task 1304 – Stakeholder Advisory Committee Meetings
· Consultant will provide meeting facilitation services for up to two (2) SAC meetings with an estimated audience of 25 people. Services to include professional facilitation of meeting agenda, provision of refreshments, copies of meeting agendas and other meeting handouts 11 x 17 inches or smaller for all meeting participants, supply of all flipcharts, markers, and sign-in sheets needed for meeting. Supply of laptop and projector as necessary for meetings. 
Task 1305 Public Input Memo
· Final public involvement memo synthesizing public input at a high level (suitable for a policy briefing) from the four meetings in this task as well as the recreation design charrette described in Task 700. 
Task 1300 Deliverables:
· Public Outreach Plan
· Up to six outreach materials (postcards, flyers, posters)
· Meeting facilitation for two (2) public meetings (4 hour duration each)
· Meeting facilitation services for two (2) SAC meetings (4 hour duration each)
· Meeting Summary Notes for all Public and SAC Meetings
· Public Input Memo: Preliminary Design
Task 1300 Assumptions
· County will host meetings by providing meeting space and speakers as appropriate.  
· County will provide printing and mailing services for outreach materials
· County will provide a draft communications and outreach plan for Phase 1 of the project 
· County will provide large format poster printing as needed. 
· County to provide postcard printing and mailing services.
· County to distribute meeting announcement to email list. 



PHASE 2:  FINAL DESIGN, PERMITTING and CONSTRUCTION SUPPORT
The Contract may be amended to include a Phase 2 that includes forwarding the 30% design to final design and permitting. Final design includes the development of construction documents, permit acquisition and construction bidding support. There is the potential for substantial delay in proceeding from final design to construction due to required congressional action on the Section 408 permit. The anticipated scope of work for Phase 2 is outlined below. Phase 2 scope of work will be refined further with the development of the amendment adding Phase 2 to the contract.
Task 2000 – Project Management
The Consultant shall be responsible for organization, management and coordination of the services described in this Scope of Work for Phase 2. The Consultant is responsible for managing all the activities of its project team, including all staff and sub-consultant coordination, in accordance with the County's objectives of schedule, cost and quality, as it relates to the performance of the Consultant.
Task 2001 – Survey and Final Basemap Development
This task includes conducting detailed site topographic survey to support development of a final basemap for final design. Work effort for this task will include conducting site topographic survey, merging this survey with the LiDAR and bathymetric survey from Phase 1, and developing the final base map for the project.
Task 2002 – Cultural Resources
The consultant shall perform cultural resources investigations as needed in the construction footprint of the final project design. 
Task 2003 – Hydraulic Analysis
The Consultant shall conduct hydraulic modeling in support of the project final design.
Task 2004 – Geotechnical Analysis
The Consultant shall provide geotechnical support to facilitate the project design and support development of construction documents.
Task 2005 – Final Design Contract Documents
The Consultant shall develop design submittals at 60%, 90% and final completion of contract documents. The Consultant will develop specifications based on the RFMS’s guide specifications (in CSI format), supplemented as needed.
Task 2006 – Basis of Design Report
The consultant shall update the 30% BOD report developed in Phase 1 concurrently with the 60%, 90% and final design submittals. The BOD report shall provide a detailed documentation of the various technical analyses conducted in support of the design. The final BOD report at the 100% design milestone will reflect the project design and site conditions as advertised in the final set of construction documents.
Task 2007 – Operation and Maintenance Plan
The Consultant shall finalize the O&M Plan developed in Phase 1. The O&M Plan shall include a separate section dedicated to describing the monitoring needs and the Adaptive Management Plan.  This plan shall meet the requirements of the Corps of Engineers as developed through the 408 project modification process.
Task 2008 – Permit Acquisition
A variety of permits will be required to construct the project. All permits will need to be acquired before the County will release the project for bidding by potential construction contractors. The Consultant will lead development of all permit applications with support as needed provided by the County. The County will be the signatory on all permits and submit the permit applications. The permits that will likely be required include:
· Local: Shorelines Substantial Development, Clearing and Grading, Critical Areas Compliance, Flood Certification, King County Parks Special Use Permit, Stormwater Pollution Prevention Plan
· State: WDFW Hydraulic Project Approval, WDNR Aquatic Use Authorization, WDOE NPDES Permit, SEPA, WDOE Coastal Zone Management Consistency Determination, WDOE 401 Water Quality Certification. 
· Federal: NEPA, ESA Section 7 Consultation, National Historic Preservation Act Section 106, Clean Water Act Section 404 Permit, Rivers and Harbors Act Section 10 Permit, Rivers and Harbors Act Alteration of USACE Civil Works Section 408 Permit. 
Task 2009 – Public Outreach
The Consultant shall continue to provide public outreach and stakeholder coordination support to the County during development of final design. 
Task 2010 – Construction Bid Support
The Consultant shall provide bidding support to King County as requested in responding to construction contract questions involving the Consultant designed portions of the project.
Task 2011 – Services during Construction
This task is to provide Consultant support to the County and its construction management team during construction regarding contractor questions and site observations. Work comprises the following subtasks:

· Pre-Bid Meeting: The Consultant shall consult with the County and the Construction Management Engineer about the pre-bid meeting agenda. The Consultant shall also attend the pre-bid meeting.
· Construction Management Coordination Meeting: The Consultant team will attend a meeting with the County and its CM team for the purpose of informing the CM team on anticipated construction issues and background behind Consultant-designed portions of the project. Consultant will provide written input into the meeting agenda. The County will prepare meeting agenda and minutes. 
· Pre-Construction Meeting: The Consultant team consults with the County and the Construction Management Engineer about the pre-construction meeting agenda. The Consultant shall also attend the pre-construction meeting. The County shall prepare the meeting minutes.
· Construction Meetings: Attend weekly construction meetings with the County and the Contractor as requested by the County. Review the weekly construction meeting minutes covering Consultant-designed portions of the work. 
· Interpretations/Clarifications: Provide design support including phone calls, emails, informal discussion of construction issues and questions as requested by the County. Assistance may include submittal reviews, written clarifications of the construction documents to (RFIs) as requested by the Contractor, and supporting the development of change orders. 
· Construction Observations: Provide on-site construction observation as requested by the County. Provide special inspection services as requested by the County.
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