
Sinclair Wash Stream Restoration Feasibility Study

Abdullah Alsalman
Abdulrahman Alsabah

Ahmad Alnemash
Mohammed Alhassani

Friday

December 9, 2016  

CENE 476

1



Project Overview
• Sinclair Wash Location

• Located in Flagstaff, Northern Arizona

• Runs through the City of Flagstaff and

rural parts of the city

• Reach Location 

Sinclair Wash Reach map [1]
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Detailed Reach Location [2] 

NAU Skydome

Highway I-17

Milton Rd



Project Overview
• Sinclair Wash Condition

• Sinclair Wash used as a recreational trail

• Convey Stormwater

• Erosion

• Flooding

• Infrastructure Disfunction Flooding in Sinclair Wash

Arizona Daily Sun [3]
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Project Stakeholders     
• City of Flagstaff

• Arizona Department of Transportation

• Northern Arizona University

• Coconino County

• City of Flagstaff Community

• Arizona Game and Fish Department
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Scope of Service 

Task 1.0 Field Assessment

1.1 Site Visit 

1.2 Sinclair Wash Documentation 

1.3 Infrastructure overall assessment
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Culverts in Sinclair Wash [4]



Scope of Service (cont) 
Task 2.0 Data Collection

2.1 Surveying 

2.2 Acquire Sinclair Wash Maps  

2.3 Vegetation in Sinclair Wash

2.4 WildLife in Sinclair Wash
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Section of Sinclair Wash [5] 



Scope of Service (cont) 
Task 3.0 Data Analysis 

3.1 Geomorphic Assessment

3.2 Hydraulic Assessment

3.2.1 HEC-RAS Model

3.2.2 Bentley FlowMaster Model
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HEC-RAS Software [6]

Bentley Flowmaster Software [7]



Scope of Service (cont) 
Task 4.0 Design Alternative 

4.1 Low Water Crossing

4.1.1 Analyze Curent Crossings

4.1.2 Propose New Design
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Low Water Crossing at Sinclair Wash [8]

Low Water Crossing at Sinclair Wash [9]



Scope of Service (cont)
Task 5.0 Project Management

5.1 Project Meetings

5.2 Project Submittals   

• 50 % Report

• Website

• Final Report

• Presentation
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Project Exclusions 

• Hydrological Analysis

• Geotechical Analysis

• Project Construction 
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Project Impact

• Environmental impact

• Economical Impact

• Social Impact
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Recreational activity at Sinclair wash [10] 



Project Schedule 
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• Schedule shows Project Major Tasks

• Project Critical Path



Project Staffing 
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Task Project Manager 

Hours 

Project Engineer

Hours

Lab Technician 

Hours

Engineer in Training Intern Hours

1.0 Filed Assessment 3 5 15 20 35

2.0 Data Collection 1 20 85 90 55

3.0 Data Analysis 2 30 35 95 75

4.0 Design Alternative 2 25 20 10 35

5.0 Project 

Management 

72 50 35 5 35

Total 80 130 190 220 235

• Total Project Hours 855 Hours



Cost of Engineering Service
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Personnel Classification Hours Rate ($/hr.) Cost

Project Manger 80 145 11,600

Project Engineer 130 85 11,050

Lab Technician 190 65 14,300

Engineer in Training 220 70 13,300

Intern 235 17 3,995

Surveying Equipment 20 130 2,600

Total                                                                                                                        56,845



Questions? 
15
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