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Project Introduction
● Alternative Access Route in Bellemont, AZ

○ 1.5 mile length

○ Emergency Access 

● Client is Coconino County Public Works
● Considerations for future development

○ 20 year traffic growth
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Figure 1: Project Vicinity Map



Existing Site Information
● Site Visit
● Topographic Data
● FEMA Flood Zone

○ Ardurra report for development 
near east end of alignment

● Soil Data
● Geotechnical Data

○ Reports from previous 
projects in Bellemont

● Traffic Counts 3

Figure 2: Web Soil Survey Results [1] 

Figure 3: Site Visit Photo 
from East End of Proposed Alignment



Analysis
● Hydrologic Analysis

○ Watershed delineation
■ StreamStats
■ Topographic maps

○ Rational Method
○ HEC-HMS modeling
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Figure 4: Watershed delineation & flow values 



Analysis cont.
● Hydraulic Analysis

○ Off-site runoff
■ Ardurra report

○ On-site runoff
■ Watershed flows

○ Roadway Drainage
■ Culverts
■ Roadside Ditches 

5Figure 5: Flow Split Provided by Ardurra [2] 



Analysis cont.
● Traffic Analysis

○ Future traffic
■ Extrapolated per client request
■ ~6,000 average daily trips

○ Connections to Shadow Mtn & FS 171
○ Turn lanes

■ ADOT turn lane warrants
○ Roadway signage

■ MUTCD standards
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Figure 6: FS 171 Intersection 

Figure 7: Shadow Mountain Intersection



Design 
● Roadway Design

○ Alignment selection
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Figure 9: Project Vicinity MapFigure 8: Alignment Decision Matrix



Design cont.
● Roadway Design

○ Design vehicle and speed
■ SU-30
■ 45 MPH Design
■ 35 MPH Posted

○ Horizontal alignment

8Figure 10: Horizontal Curve Summary



Design cont.
● Roadway Design

○ Vertical alignment
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Figure 11: Vertical Curve Summary



Design cont.
● Roadway Design

○ Min. structural number: 4.23
■ 2.8 million ESAL’s

○ Structural section
■ Typical aggregate base

● SN: 4.25
■ Cement treated base

● SN: 4.29
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Figure 12: Proposed Structural Sections



Design cont.
● Roadway Design

○ Typical cross-section
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Figure 13: Typical Cross-section



Design cont.
● Roadway Design

○ Culvert Design
■ Inlet-Controlled Nomographs  
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Figure 14: Hydraulic Structures Summary 



Design cont.
● Roadway Design

○ Roadside Ditches
■ Manning’s Equation
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Figure 15: Roadside V-Ditches Calculations



Design cont.
● Site Design

○ Cut and fill
■ 12,000 CY Cut
■ 25,000 CY Fill

○ Site grading
○ Utility corridor

14Figure 16: Site Plan with Cut/Fill Exhibit



Alternatives Considered
● Roadway Alignment
● Structural Section
● Sidewalk Length
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Figure 18: Structural Section Decision Matrix

Figure 19: Sidewalk Length Decision Matrix



Final Design Recommendation
● Plan Set

○ Site Plan
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Figure 20: Site Plan



Final Design Recommendation cont.
● Plan Set

○ Plan/Profile
example
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Figure 21: Plan/Profile Sheet 1 



Final Design Recommendation cont.
● Plan Set

○ Standard 
Details
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Figure 22: Standard Details



Final Design Recommendation cont.
● Engineer’s Opinion of Probable Cost (EOPC)
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Figure 23: EOPC



Conclusion
● Takeaways 

○ 20-Year development 
consideration

○ Provides emergency access 
○ Alternative access route
○ Connects community
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Figure 24: Project Vicinity Map
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?Questions?
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Plan and Profile
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