Exhibit A: SOW - Tillicum Fan Habitat Restoration Project Phases 1-2
Engineering Services SOW
Overview
Yakama Nation Fisheries, Upper Columbia Habitat Restoration Project (UCHRP) is in the process of getting a habitat restoration project in place using Yakama Nation 2008 Fish Accord Funds. The portion of the project going out to bid will require design Phases 1-2 (Site Investigation and Conceptual Design) of the Yakama Nation approved scope of work, as defined below. At a later date, Phases 4-6 will also be bid out and a separate bid packet and a subsequent SOW will be sent out then. 
Contractors Obligations 
The contractor shall furnish all supervision, labor, equipment and tools necessary to complete the work as outlined in the following tasks.  
Scope of Work
Phase 1 - Site investigation 
Task 1 –Existing Data Review 
The contractor will review existing data to be provided by Yakama Nation Fisheries, United States Forest Service (USFS), or any other private or government entity that would aid future analysis and design.  It is assumed this data may consist of fish habitat survey, stream flow data, and historical air photos.  
Task 2 – Geomorphic Field Investigation and Site Survey
To gain a perspective of river process, including fluvial geomorphology and sediment continuity, the river will be walked within the site boundaries and sufficient distances up and downstream to gain a reach level understanding of conditions.  Air photos will be used during this investigation.  An overview of reach conditions will be documented with general field notes and photos.  Future hydraulic cross sections will be identified and marked on maps and field for future survey.   
A site survey will be conducted using a total station to collect survey data required for hydraulic analysis, conceptual designs and drawings.  LIDAR data will be used in floodplain areas to complete hydraulic cross sections where appropriate.  

Topographic survey will be completed on all lands from which ownership permission can be obtained by the Yakama Nation.  Cross section survey and profile will be completed to develop a reach level hydraulic model.  Survey will be based on an existing horizontal and vertical datum if readily available.  Otherwise, a project relative datum will be used. A number of temporary bench marks using wooden hubs will be established for reference during construction.  River and floodplain cross sections will be surveyed to develop a HEC-RAS model of the entire reach.  The existing conditions model will be used for design work.   

When design direction is known and agreed upon with Yakama Fisheries, landowners and essential stakeholders, additional survey necessary for final design will be completed.  Groundwater testing will be necessary on-site; pump tests, piezometer data and test pit information will be investigated and may be used for conceptual design efforts.  

Stream substrate size at the project locations will be documented by collection of pebble counts.  Pebble count locations of representative bed load materials will be determined in the field.  The data will be used in future design considerations of sediment continuity and stream stability design. 

Existing riparian vegetative composition will be noted including species and elevations with respect to the stream.

Field and survey data will be downloaded into and summarized in appropriate software (i.e. Excel, AutoCAD).

Assumptions:
· Consent for access will be provided.
· Survey will be conducted prior to leaf out.
· Stream flows will be low enough to wade.
Task 3 – Hydrology
Peak stream flow frequencies will be estimated or obtained from previous USFS and/or USGS work efforts or developed using available gauge data.  A channel forming discharge will be estimated based on modeled flow depths in comparison to vegetative and gravel bar indicators surveyed in the field.  
Task 4 – Hydraulic Analysis 
Hydraulic conditions will be modeled using the U.S. Army Corps of Engineer’s one-dimensional HEC-RAS hydraulic model.  Site survey collected in Task 2 will be used to build an existing conditions model.  Manning’s n values will be estimated from reference literature, professional experience and opinion.  In support of the alternatives analysis and design tasks, the existing conditions model will be copied and modified for project conditions.  It is assumed that no FEMA flood impact analysis will be necessary for project work.
Phase 2 – Concept Development
Task 5 – Development of Conceptual Report and Drawings 
Based on existing condition findings, the contractor will provide restoration/enhancement strategies and options to benefit adult and juvenile salmonid habitats at range of discharges and where possible low summer river stage.   The contractor will work closely with Yakama Nation UCHRP staff through field investigations and final designs.  
Task 6 - Stakeholder Meetings and Communications
Following conceptual report completion, the contractor will create a power point presentation that explains all findings, assumptions, conclusions and project strategy options.  The contractor will be prepared to present such findings to landowners and agency stakeholders, if requested.  The presentation will focus on existing river processes, future trends, project benefits, relative project costs, project risks, future river processes as they relate to each project opportunity and how each potential project fits within existing and likely future conditions. 
       
Deliverables:  Report of findings, drawing set, planning estimates and power point presentation for stakeholder meeting.

Payment Schedule
Contractors will be allowed to submit a separate bill for each project task after they have been completed and reviewed by the Designated Representative.
Consistent Satisfactory Progress
Consistent satisfactory progress in execution of this project will be required.  Satisfactory progress will be measured by both the quality and quantity of work.  If for any reason no work is performed for a period of 10 consecutive regular work days unless authorized by Yakama Nation’s Designated Representative, the contractor will be given a notice of contract cancellation.  The Yakama Nation’s Designated Representative will monitor progress closely.  
Location
[bookmark: _GoBack]Tillicum Creek is a tributary to the Mad River, which is a tributary of the Entiat River. More specifically, will be located near the confluence of Tillicum Creek and the Mad River. To get to the project area, follow Entiat River Road from Hwy 97, up the Entiat River for approximately 10 mi. Turn west on Mad River Rd and follow for another 2 miles. Turn left on FS Rd 5800 and destination is on the left. The Tillicum Fan is an old homestead area which is now an old pasture land. Tillicum Creek is now locked into place and is incised. The site has the potential for re-meandering Tillicum Creek, adding habitat structures (LWM), as well as adding riparian cover to the newly designed channel. Additionally, this area may allow for the utilization of groundwater in the channel, but must be explored further through test pits and peizometers.

