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Hello, Thank you for joining us today. My name is ----- and I'm here with ----, ----, and ----- as part of Malamute Consulting Firm. We are discussing the Snow River Flood Mitigation Project. Specifically the Alternatives Analysis Report, Final Design, and associated methodology. This project is in collaboration with our client, the Alaska Railroad Corporation



Project Team

Bangnhi
Pham

Project Manager

Kacy 
Grundhauser

Water Engineer

Christina
Hoy

Environmental Engineer

Jon
Ellidor

Geotechnical Engineer

Allison
Dunbar

Geotechnical Assistant

Andrew
Davis

Materials Testing

Matt
Fischer

Coastal Engineer

2​

Presenter
Presentation Notes
Note Academic Advisors 



3

Final Design

Combination Solution & Budget

Alternatives Analysis

Considerations

Background

Scope

Overview



Client Background

• Alaska Railroad Corporation (ARRC)
• Full-service freight and passenger 

railroad
• 482 miles of track
• Snow River 15 Miles N. of Seward
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Alaska Railroad Rail Guide 
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Simplify and Note Brian and Gabe specifically as well as assisting personnel and professional collaborators (USGS, Michael Baker)



Project 
Area
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Railroad
Seward 
Highway

Legend

SMS 2D hydraulic model 2019 -USGS

MP 14.5 
Bridge

MP 16

MP 15

Presenter
Presentation Notes
Here is the Snow River System during a flood event as modeled by USGS. If we zoom in to the main project area which spans 2.5 miles, we have the Seward Highway in Yellow, and the Railroad in Red. As the railroad diverts from the highway it crosses the river at the MP 14.5 Bridge . The typical river channel is seen in dark blue representing deepest flow. During the biannual flood, we see the diversion from the typical channel at THIS bend towards the track. With most of the damage and flooding occurring along THIS segment of railway. So most of the chosen alternatives will be implemented here. 



Project Purpose

• Flooding caused by Jökulhlaups
effects tracks MP 14-18

• Snowmelt in the Spring
• Peak flow In the Fall
• $350k damages in 2019
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Snow Glacier Dammed Lake, Jeff Conway- USGS
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Presentation Notes
Shorten***



Current Flood Mitigation Methods

• Bridges: 6 total
• Culverts
• Dredging
• Armament for erosion 

control

7MP 16.2 Bridge ARRC, 8.27.19 Dredging and Material Transport ARRC

Presenter
Presentation Notes

Several Flood Mitigation Methods are in place and will continue to be utilized. These include the MP 14.5 bridge shown here which spans over 600'. 5 other bridges exist further north ranging from 15 to 45'. And culverts are in place to carry water under the railway and away from the track. Maintenance dredging is done anually north of the main project area. This dredging, as pictured, covers an 800' area and aids in increasing channel flow as well as controlling sediment build up. So, the sediment removed during dredging is then be used for erosion control along the track embankment to prevent washout.
As part  of the alternatives analysis we will not utilize additional culverts or dredging, but we will modify some bridges and make additions to the erosion control.  



Alternatives Considered
5% Design

• No Build
• Dredging
• Groin Field
• Bridge
• Box Culverts
• Permeable 

Riprap
• Track Raise

10% Design 15% Design
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Not Retained: Dredging

9

Sediment Upstream of MP 14.5 Bridge

Pros
• Improved capacity
Cons
• Unknown if sediment is 

the main issue
• Maintenance
• Permitting constraints

Presenter
Presentation Notes
Only Discuss alternatives taken to round 2 and 3. (we don’t have enough time to discuss everything. Consider only discussing alternatives taken to final round??)







Not Retained: Groin Field

10
Groin Structures-National Park Service, ArcGIS Map-ArcGIS

N

Sediment Upstream of 
MP 14.5 Bridge

Pros
• Decreases erosion

Cons
• Could cause 

downstream erosion
• Potential to impact 

wildlife

MP 18

Presenter
Presentation Notes
Only Discuss alternatives taken to round 2 and 3. (we don’t have enough time to discuss everything. Consider only discussing alternatives taken to final round??)







Not Retained: Bridge Addition
ARRC defines as conveyance openings of  
greater than 10 ft
Pros
• Significant capacity
Cons
• Long span
• Expensive
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MP 16.2 Bridge During 2019 Flood -ARRC

Preliminary Bridge Design

Typical Subbase

BridgeBridge Ties Track 
Ballast

Presenter
Presentation Notes
Only Discuss alternatives taken to round 2 and 3. (we don’t have enough time to discuss everything. Consider only discussing alternatives taken to final round??)







16.1

16.3

16.2

15.9

MP 16

Assumptions
• Discharge: 7,102 cfs
• Velocity: 14.64 ft/s
• Factor of Safety: 1.1

Final Design Considerations
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SMS 2D 
hydraulic
model 
2019 -
USGS

16.4

MP 15

MP 18

MP 16

MP 17
16.1

16.3

16.2

15.9

MP 16

16.4

Presenter
Presentation Notes
Baski mentioned it was too soon to talk about pooling in slide 5. Perhaps mention here.



Box Culverts
ARRC defines as conveyance 
openings of < 10 ft

• Three
• 9 ft by 9 ft
• 10 ft spacing 
• Discharge 4,606 cfs

• (65% of total flow)
• 55 ft long
• Wingwalls direct flow and 

support riprap
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Chosen Alternative at MP 16.15

N
Typical 

Subbase

Box Culvert Wing Wall

Tracks 
Ballast

Presenter
Presentation Notes
Change image, this one already used for combo solution




Permeable Riprap Substructure

• Class IV Riprap
• Water Flows 

Through 10" Voids
• 125 ft. Total Length
• Accomodates 35% 

of Peak Flow
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Class IV Riprap

Class I Riprap
Common Borrow

Permeable Riprap Substructure

1V: 1.5H

Geotextile

Presenter
Presentation Notes
What is permeable Rip Rap 
How it will work in this scenario
Image Layers
Average height of rip rap
Installation (keying, slope, transition to geotextile and to soil)
Gradation and Sizing
Total length and quantity to be implemented





Track Raise

• 2% Grade Guidelines
• 25 mph Speed zone
• Set Elevations- MP 15.9 

and MP 16.2 Bridge
• 6”-18" Raise
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Click to add 
text

Class IV Riprap

Common Borrow

Existing Fill

Track Raise Section-Hydraulic Opening

1V: 1.5H

Presenter
Presentation Notes
Image: Class 4 will be used to armor embankments for high flow regions and keyed toe will be added at hydraulic opening such as culverts and bridges. Using Class 4 throughout the project area will minimize costs and simplify installation. Given Class 4 gradation is for maximum voids, we will have a transition layer of shot rock before the common borrow shown as white dots. 
In General, we suggest to Raise tracks as much as possible while maintaining 25 mph speed zone and 2% grade guidelines.
Several set heights exist along the project area 
Ultimately we will remove dips along the railway by raising the track; including raising existing bridges where possible up to 18 inches
Track raising is an additional safety measure in case riprap & culverts are at full capacity; allows for safe train movement in emergency cases
Several elevations throughout the project area are set such as the bridge at MP 15.9, 16.2, and the Tunnel at the northern end of the project. 
Transitions from the set locations to the desired height of 18 inches will occur. Any raise six inches or below will not require new embankment. A machine is simply brought in to raise the track six inches and additional ballast material is added. 
In Summary the primary purpose of raising the track is to ensure water overtopping the track does not occur during peak flood events. 



Combination Solution

• Permeable Riprap: 125 ft
• Box Culverts: Three 9 ft X 9 ft
• Combined With Track Raise 
• Max Flow Capacity: 8795 cfs

Permeable Rip Rap

Rip Rap & Culvert Connection
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Permeable Riprap

N

3rd Culvert

NPermeable 
Subbase Typical Subbase

Box Culvert

3rd Culvert

Presenter
Presentation Notes
The combined solution is xxx
Pictured is the side view of the solution. Blue is ---, Purple is ---, with the box culvert centered at MP 16.15
Total Flow: Flow of each ft3/s
Flow % of each alternative. 
75 ft South of Culvert.
50 ft North of 16.2 Bridge 
Essentially flanking the region which pools and flood. 
Due to the culvert being placed within 250 ft of the MP 16.2 bridge, we suggest typical track remain between these two structures.
Since track will be retopped during construction, we suggest raising the track to a max allowance of 18 inches. 



16.1

16.3

16.2

15.9

MP 16

• Existing MP 15.9 and MP 16.2 Bridge

• Permeable Rip Rap Between MP 16.1, MP 16.3

• Box Culverts Centered at MP 16.15

• Track Raise from MP 15 .9- 16.4

Final Design Locations
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SMS 2D 
hydraulic
model 
2019 -
USGS

16.4

MP 15

MP 18

MP 16

MP 17

Presenter
Presentation Notes
Baski mentioned it was too soon to talk about pooling in slide 5. Mention here.

E80 loading plays into spacing and location of structures. 



Cost Estimation
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Description Total
Permeable Riprap Retrofit
Equipment $ 198,009
Labor $ 664,715
Materials $ 317,134
Contracts $ 3,125

Subtotal - $ 1,183,000
Track Raise & Reconstruction
Equipment $ 164,338
Labor $ 199,129
Materials $ 69,192

Subtotal - $ 429,700
Culvert Construction
Equipment $ 15,879
Labor $ 23,632
Materials $ 73,500

Subtotal - $ 113,000
Design & Support
Engineering and Design $ 166,000
Management $ 191,100

GRAND TOTAL - $2,102,300

• Haul riprap from Curry – 18 days
• Staging site at MP 11.6 & 18.4

• On-site – 25 days
• ANC and SEW labor and equipment
• 3 culvert placements
• Reuse existing riprap for track raise

Presenter
Presentation Notes
Add Labor (x2 Materials Cost)
Update total permeable rip rap cost (to include ballast and borrow)

Conclusion and Additional Considerations/ Recommendations
This project is to be implemented and under construction after the next flood event expected in 2021. 



Environmental Impacts
• Project Area includes 

Habitat for fish
•Coho salmon
•Pink salmon
•Dolly Vardon

• Anadromous Fish Act (AS 
16.05.871- .901) should 
be considered when 
proceeding with design 
implementation

• Further environmental 
analysis is necessary
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Sockeye Salmon – Oceana Canada
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Presentation Notes
Baski *shorten and change image



Phase I Phase II Phase III Phase IV

Cumulative 
Budget

$21,990 $55,200 $82,500 $87,840

Cumulative 
Amount Billed

$21,470 $45,055 $63,450 $87,295

Difference +520 +10,145 +19,050 +545

Underbudget? Yes

Budget By Phase
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Kacy
Should we only include the alternatives that didn’t pass 5% in that section and the ones that didn’t pass 10% in that section. Since it is implied that a 15% design also had a 5% and 10% at some point/
Update and rework schematic. Consider Picture background (no small picture on the side)
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