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ARE YOU SERIOUS ?

Team Learning

Presenter
Presentation Notes
I have been asked to highlight my experience with a unique type of bank stabilization/channel lining.  <click>  They are essentially sand bags.  <click>
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Common Installations

Steep Slopes Gentle Slopes 

Small Channels

VEGETATED BAGS

Presenter
Presentation Notes
Actually they are vegetated bags made by Envirolok with the most common installations being:Small channels or swalesVery steep slopes by using a Geogrid wrap to reinforce the soil slope.Flat slopes or channel linings.
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BAG INSTALLATION 

Presenter
Presentation Notes
Envirolok provides installation instructions and they will come to the site to help train the crew and provide quality control.
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Pin

VEGETATED BAGS

Presenter
Presentation Notes
(Show bags)  These are essentially woven fabric bags that are filled with soil, tied closed, and placed with some type of overlapping and anchoring that helps hold it all together.  In most cases they are pinned together below the bag surface in the overlaps.
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GOAL
Interlocking Root 

Growth Holds It All 
Together!

VEGETATED BAGS

Presenter
Presentation Notes
The overall goal here is to provide a stable medium for plant growth that ultimately holds everything together.  Seeding is done on the outside of the bag and the roots penetrate.  Bags are UV resistant but they need vegetative cover. 
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“It looks 
strange but 
let’s give it 

a try ”

VEGETATED BAGS

Presenter
Presentation Notes
This is one of the first pictures I saw.  Immediately this seemed like a project to keep water out rather than keep it in.   I wasn’t impressed until I saw some later pictures of it vegetated.  This did give me some idea that a tight meandering low flow could be built without the overlaps that typically occur with soil wrap lifts.
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WEST FORK KENNEY’S RUN PROJECT

Shared Vision

Presenter
Presentation Notes
This is an artist rendering of West Fork Kenney’s Run.  This is a steep and narrow, high velocity channel, through an older residential area in Golden.While boulder walls were used to preserve the adjacent alleys, vegetated bags were used to line the bottom and to form a meandering low flow channel similar to the detail shown here.



Pre-Construction
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Steep & Tight

WEST FORK KENNEY’S RUN PROJECT

Presenter
Presentation Notes
Here is a pre-construction photo showing the channel limits with adjacent alleys.



Mixing and Filling bags
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60% Sand    20% Compost    20% Topsoil
Buy pre-filled or fill on-site

Mixing On-Site Filling

WEST FORK KENNEY’S RUN PROJECT

10 at a 
time

Presenter
Presentation Notes
Bags are typically filled on site but can be purchased pre-filled.  The photo on the right shows a filling contraption that Envirolok supplied.  You essentially pull the bags up around each PVC pipe and place fill mixture on top.  Once filled the bag is tied off.
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Hand Labor !

Presenter
Presentation Notes
Once the boulder walls were complete the bags were installed.  The excavator was used to lower the filled bags on pallets.  This somewhat overwhelmed our contractor with the amount of time it took to place the bags in a meandering low-flow channel configuration.



Bags Installed
March 1 2016
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WEST FORK KENNEY’S RUN PROJECT

Seeding and Mulching 
on Top of Bags

Presenter
Presentation Notes
The bags are in and the channel bottom is ready for seeding.  Hand seeding and mulching are shown in the upper right photo.  Uh-Oh these really do look like sandbags and now we just painted them green.
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Vegetation Stage
Bag seams grow first

April 25, 2016

May 20, 2016

WEST FORK KENNEY’S RUN PROJECT

Presenter
Presentation Notes
April 25:  Vegetation starts to show between the bag seems firstMay 20 : The checkerboard pattern is really evident now.  What have we done!
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October 6, 2016 

August 4, 2016 

Looking Good
Seams disappearing

WEST FORK KENNEY’S RUN PROJECT

Presenter
Presentation Notes
August 4  Okay the bag seams are starting to disappear.October 6:  Now we are looking pretty good.
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WEST FORK KENNEY’S RUN PROJECT

Contractor: Naranjo Civil                        Engineer: Icon Engineering

Was this the best application?
It’s working!

Presenter
Presentation Notes
Was this the right application?Well it’s workingAcknowledge Naranjo Civil and Icon Engineering
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Terrace Wall

Geogrid Reinforced

Anchored 
Wall

STEEP SLOPES

Presenter
Presentation Notes
Use on Steep Slopes:  Reinforced soil slopes Terraced Walls Tall MSE walls And an anchored wall if you don’t have the luxury of being able to dig in the bank
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Complete July 2016

LAKEWOOD COUNTRY CLUB WALL

Presenter
Presentation Notes
Project constructed last year at Lakewood Country Club – not a District projectThis wall needed watering



Other Possible Uses
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Contaminated Soils Containment

Minor Drops

• Minor Drops
• Contaminated Soils Containment
• Vegetated Berms
• Quick Emergency repairs
• Repairs in Remote areas 

Presenter
Presentation Notes
Other Possible Uses:Minor DropsContaminated Soils ContainmentVegetated BermsQuick Emergency repairsRepairs in Remote areas
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Benefits

• Encapsulates soil - No soil loss
• Native roots lock system together becoming 

stronger over time 
• Native bioengineered facings
• Bags are non-rigid and move freely with freeze-

thaw cycles
• Can be placed along existing bank face
• Remote areas with limited access
• Form tight bends where needed or desired 

(West Fork Kenney’s Run)

Presenter
Presentation Notes
Some Benefits of using Vegetated Bags:Encapsulates soil - No soil lossNative roots lock system together becoming stronger over time Native bioengineered facingsBags are non-rigid and move freely with freeze-thaw cyclesCan be placed along existing bank faceRemote areas with limited accessForm tight bends where needed or desired      
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• Labor time (filling on site)
• Material cost > $8/bag not filled
• Must protect bags from vandals 

before/during vegetation stages
• Artificial watering typically needed in CO
• UV damage if not vegetated
• Initially exposed plastic Geogrid around bags
• No plant plugging into bags – up for debate –

Recommend install in seams only

Drawbacks

Presenter
Presentation Notes
Some Drawbacks of vegetated Bags:Labor time (filling on site)Material cost > $8/bag not filledMust protect bags from vandals before/during vegetation stages. Bags attract vandalsArtificial watering typically needed in COUV damage if not vegetatedInitially exposed plastic Geogrid around bagsNo plant plugging into bags – up for debate – install in seams only



Bryan W. Kohlenberg, PE
Project Manager
Stream Services

2017 UDFCD Annual Seminar
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Give it a try ?

Alternative Construction 
Methods for Bank Stabilization      

- Sand Bags ? 
WHY NOT

Presenter
Presentation Notes
Why Not??10 minutes was a very short time so please see me at a conference break for more information.
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