
Parks Highway and Big Lake Road Intersection

Group C: Joe Sandstrom Racquel Karl
Jessica Carver Ly Nguyen
Robert Ellis





Project Vicinity

Highway Classification: 
Parks Highway - Major Arterial

Big Lake Road - Minor Arterial



Existing

Big Lake and Parks Highway Intersection

• Two 12 foot lanes, one lane in each direction

• 8 foot shoulders

• 4:1 side slope

• Gravel with silt and sand 

Near Little Meadow Creek 

• Soft soils with groundwater near the surface 

• Stress cracks observed in the existing 
embankment, close the to creek and 
correlated with the thick loose soil conditions 

Little Meadow Creek

Gorilla 

Fireworks

Big Lake 

Baptist Church

NAPA 

Auto Parts

Aerial View of Intersection

Not to scale.



Reason for Project

•Projected traffic volumes exceed roadway capacity

– Current year, 2015, Annual Average Daily Traffic (AADT)  17,100

– Future year, 2035, Annual Average Daily Traffic (AADT) 28,200

•Above-average fatal and major injury crash rate

•High number of moose-vehicle collisions



Scope of Project

•Perform traffic analysis 

•Develop a design capable of handling future traffic volumes 

•Address environmental commitments 

– Restore Little Meadow Creek to its historical flow

– Create a wildlife crossing

• DSR and a 35% design planset 



Traffic Analysis

• Performed research of traffic 
volumes in the area using 
ADOT&PF Annual Traffic 
Report for Central Region  

• Determined an annual growth 
rate of 1.63%

• Assumption: Growth rate 
constant through 2035



Traffic Analysis

Model accounts for: 

• Future traffic distribution in the 
Mat-Su Borough

• Land use and development

• Segment capacity and travel time

• Projects from the Long Range 
Transportation Plan

2035 Volume Map



Traffic Analysis

• Level of Service (LOS)
– Length of delay experienced at an intersection

• A - C is acceptable
• F represents high congestion and low efficiency

Level of Service Delay Ranges
Highway Capacity Manual, page 17-2 



Traffic Analysis

• Highway Capacity Software (HCS 2000)
• LOS of existing intersection with 

existing traffic volumes

• LOS of existing intersection with 2035 
traffic volumes

• Delay = 282 seconds or 4.7 minutes!



Traffic Analysis

• Projected turning 
movements from Kinney 
Engineering

• Turning movements used to 
determine:

– Number of lanes

– Length of turn pockets

– Intersection design
2035 Projected Hourly Turning Movements

(Final Traffic Analysis Report - Kinney Engineering)



Environmental

• Considerations

– Disturbed Wetlands

– Little Meadow Creek

– Bridge and wildlife crossing 

– Scour and Erosion

• Environmental Reevaluation 

– Changes in scope of project

– Works with design changes

• Environmental and Sediment 
Control Plan (ESCP)



Existing 

• 78” CMP culvert

• 48” overflow culvert

• Replace culverts with a 
bridge and wildlife crossing

• Previous environmental 
commitment 



Bridge

• 115’ long
• 125’ wide
• 210.5’ to 211.7’ low chord
• 215.5’ to 216.7’ high chord
• Wildlife crossing 

underneath



Wildlife Crossing
• Animal friendly

–Large openness factor based on crossing dimensions

• Two crossing benches
–Allows crossing on either bank of creek

• Open flow-channel
–Allows for more natural fish passage which mimics streambed



Permits

• U.S. Army Corps of Engineers (USACE) Section 404

• Department of Environmental Conservation (DEC) Permanent 
Stormwater Management Control Plan Review Checklist

• DEC Non-Domestic Wastewater Plan Review

• ADF&G Title 16 Fish Habitat



Hydrological

• 100 year flood event

• USGS 2016 Regression Equation

• AutoCAD to HEC-RAS Modeling



Hydrological

• 100 year flood event

• Not in FEMA Floodplain

Bridge Crossing 100 Year Flood Event Extents

HEC-RAS

Water Surface Elevation for 100 Year Flood Event
HEC-RAS



Design Criteria

• New Construction 

• Design Speed: 60 mph

• Width of Traveled Way: 12 ft 

• Width of Shoulders: 8 ft

• Max Allowable Grade: 3%

• Stopping Sight Distance: 570 ft



Proposed Intersection Design

• Signalized Intersection

• Additional through and turn lanes

• Upgrade multi use pathway

• Intersection crosswalk

• Bridge over Little Meadow Creek 



Structural Sections



Typical Section: Parks Highway



Typical Section: Parks Highway



Typical Section: Big Lake Road



Typical Section: Big Lake Road



Typical Section: Bridge Approach



Plan and Profile

• AutoCAD plan and profile sheets for the intersection are shown 
on the following slides







Conclusion

• Our proposed design solution:
– Increased roadway capacity to meet future traffic volume demands
–Provides multi-use pathway facilities along roadways and through 

the intersection
–Reduces the likelihood of vehicle crashes at the intersection 
–Provides a crossing under the roadway for wildlife
–Fulfills environmental commitments
–Restores Little Meadow Creek to its historical flow path
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