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Presentation Outline

 Understanding the issues
 Safety concerns
 Environmental considerations
 When to respond
 How to achieve results

Presenter Notes
Presentation Notes
This is not a technical presentation, however it is valid issue that we all face as bridge owners. As maintenance personnel it is important to respect the inherent dangers and to learn some tips and tricks for safely dealing with drift, debris and changing channels.     



The Issue

Presenter Notes
Presentation Notes
In the Pacific Northwest our landscape is known for its heavily forested hills and wooded streams. The bigger they are the harder they are to remove from against our structures. 



Small bridges & culverts

Presenter Notes
Presentation Notes
Scour potential
Impact damage
Additional side load forces



Large Structures

Presenter Notes
Presentation Notes
Drift can pile up against columns and piers causing undesired scour



Minor drift



Large jams



Silted channels 

Presenter Notes
Presentation Notes
Reducing capacity



Commonalities:
 Channel blockage: resulting in reduced 

hydraulic capacity and the potential for 
overtopping/undermining

 Increased velocities causing the potential 
for unwanted scour

 Impact damage to inlets and structural 
components 

 Additional side load forces to structure 



Girder Damage

Presenter Notes
Presentation Notes
Clackamas Co.
Impact damaged the girder and bent the reinforcing steel



Piling/Column Damage

Presenter Notes
Presentation Notes
Marion Co.
Impact shifted the column and split out the base at the drift pin. Also split the cross brace at the bolt.



Debris in Culvert

Presenter Notes
Presentation Notes
Key Message
It is not uncommon for debris to become lodged in a culvert during high flow events, which will impair its ability to handle the flow.
This photo was taken the morning after a high volume release from a dam, which washed debris into the box culvert clogging it.  The photo shows a heating oil tank, vegetation, and other debris blocking a cell of a box culvert.
 
Background Information
None. 

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 
Discussion.
Ask: What are the likely impacts of having this much debris in a culvert?
Answer: Reduced hydraulic capacity, overtopping, undermining.
Follow-up: Has anyone ever encountered something like this? How was it handled?
Ask: How does your agency deal with the removal of debris in this type of situation?
Answer: Open ended answer, the students should provide local experience.
Follow-up: What safety measures should be employed? What environmental measures should be employed? 

Notes and References
None. 



Debris Can Cause Problems

Presenter Notes
Presentation Notes
Key Message
This shows a wider angle view of the box culvert in the prior photo. As we discussed looking at the prior photo, the lack of waterway capacity caused the culvert to overtop, and the road embankment to wash away. The culvert was also undermined. The restoration of the culvert involved grouting beneath it to fill in the scour hole, as well as backfilling around it and reconstructing the road.

This photo was taken the morning after a high volume release from a dam, which washed debris into the box culvert clogging it, which caused the culvert to overtop, washing away the road, and scouring beneath the culvert.

Background Information
None. 

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 
Discussion
Does anyone routinely deal with culverts that overtop on a regular basis?
Collect responses. 
Engage discussion.
What strategies to you use to prevent road washouts when culverts overtop?
 Collect responses. 
Engage discussion.
 
Ask: What are other measures that can be taken to prevent damage to the roadway?
Answer: 
Add additional capacity, another box, relief culverts
Ensure the interiors of the culverts are clean to both maximize existing capacity, and to reduce the probability of debris becoming snagged in and plugging the culvert, 
Within practical and legal limits, remove debris in the waterway that is likely to get caught in the culvert and impair capacity, (this option is likely to be severely limited by environmental regulations, as well as private property rights.) armor or harden the embankment, to it is less likely to erode if overtopped.
 
Notes and References
None. 




Safety



Safety Considerations
 Personal Protective Equipment (PPE)
 Accessibility
 Traffic control measures (work zones)
 Site specific hazards & utilities 
 River conditions (volume/velocity)
 Day/Night work conditions 
 Proper staff, tools and equipment 
 Structure condition assessment

Presenter Notes
Presentation Notes
(Ask) Who has high pressure gas lines and other utilities mounted on your bridges (upstream side)? 
Always remember to look up… 



Environmental

Presenter Notes
Presentation Notes
Environmental agencies require that the structures be capable of carrying aquatic life, as well as water. This may require periodic cleaning of the culvert to remove any aggradation that would prevent passage of fish and other aquatic animals. Before this work can begin you must check with your environmental group to determine if removal permits are required.      



Environmental
 Permits may be required:

 If the project takes place in a wetland or a 
waterway within the ordinary high water line

 If the combined calculated volume of 
removal/fill exceeds 50 cu yards of material

 If the work required is non exempt and falls 
outside of the applicable in-water work 
window

 To be safe, consult your environmental 
group during the planning stage to decide 
if a permit is required.



Environmental

Debris blocking flow at 
bridge should be removed

Debris that do not pose a 
threat should be left in place



Environmental
 Woody debris help:

 Increase channel roughness helping to reduce 
bank erosion (limiting sediments and turbidity)

 Slows floodwaters reducing potential for 
downstream flood damage

 Provides habitat, safety from predators, and 
food for fish and wildlife 

 In general, if it does not pose a threat to 
infrastructure or safety, it is recommended 
to leave large woody debris in the 
waterways



Environmental
Returning debris to downstream waterway 

Presenter Notes
Presentation Notes
Turn and send it or cut it if necessary but let it remain in the waterway if possible 



Environmental
Returning debris to downstream waterway 

Presenter Notes
Presentation Notes
Turn and send it or cut it if necessary but let it remain in the waterway if possible



Environmental
Disbursement on downstream rock bar

Presenter Notes
Presentation Notes
Removed debris from structure and scattered on the downstream rock bar to let nature take its course next high water



Environmental
As a last resort, remove it and build a bonfire

Presenter Notes
Presentation Notes
Marion County has a 7.5 mile stretch that includes 14 bridges on Mill Creek between Aumsville and Turner Oregon.

In this scenario we choose to remove drift to prevent handling it multiple times.



When do we respond ?



Decisions are based on:
 Type and size of debris
 Size of the structure
 Projected flow & river levels 
 Structure threat assessment  
 Safety of removal
 Environmental permits and/or 

restrictions



The Response

Presenter Notes
Presentation Notes
After evaluation of the quantity/size of the debris and site specific conditions the course of action can be determined:

Smaller debris with ample water depth may be cleared by hand, utilizing pike poles and hooks to manipulate pieces through spans.  

Large log jams and trees with root balls may require heavy equipment to disperse.



In Water Hand Removal

 Depending on the 
depth and flow of the 
waterway, chest 
waders can be an 
option to cut & pull 
apart smaller 
accumulations 

Presenter Notes
Presentation Notes
Especially effective for smaller accumulations that can wait for lower water levels.

Safety concerns: PPE
Life preservers \ throw ring
Hard hats, gloves. Safety glasses if pole saw reach is an option? 
Environmental  considerations: BMP
Fuel saws in a staging area away from the water
Use of bio degradable bar oil




Hand Removal From Bridge

Presenter Notes
Presentation Notes
You would be surprised at the size of log that can be moved with some buoyancy and a couple of bridge guys on the other end of ropes & poles

Safety concerns: PPE
Fall protection
Life preservers \ throw ring
Hard hats, gloves. (Safety glasses and hearing protection) if pole saw reach is an option? 
Traffic control / work zone setup 
Environmental  considerations: BMP
Fuel saws in a staging area away from the water
Use of bio degradable bar oil





Crane Removal

Presenter Notes
Presentation Notes
Safety concerns: PPE
Hard hats, gloves. 
If using saws? - Safety glasses, chaps and hearing protection  
Traffic control / work zone setup 
Environmental  considerations: BMP
Fuel saws and equipment in a staging area away from the water
Use of bio degradable bar oil




Crane Removal

Presenter Notes
Presentation Notes
Safety concerns: PPE
Hard hats, gloves. 
If using saws? - Safety glasses, chaps and hearing protection  
Traffic control / work zone setup 
Environmental  considerations: BMP
Fuel saws and equipment in a staging area away from the water
Use of bio degradable bar oil




Low Water Clearing



Before & After

Presenter Notes
Presentation Notes
Before and after



Before & After

Presenter Notes
Presentation Notes
Before and after



Before & After

Presenter Notes
Presentation Notes
Before and after



Debris & Siltation
 Reduce capacity 

of the culvert
 Alter flow through 

the culvert
 May lead to scour 

at inlet
 May cause scour 

at outlet
 May cause 

undermining
 May cause culvert 

to overtop

.

Presenter Notes
Presentation Notes
Key Message
Debris and silt, as well as vegetation growing in the silt, have a negative impact on the hydraulic performance of the culvert. It may alter the way water enters or exits the culvert leading to scour at the inlet or outlet, which in turn may lead to undermining of the culvert. The reduction in hydraulic capacity can have disastrous consequences during periods of heavy flows.

The photo shows a seemingly benign case of grass growing on a gravel bar in front of one of two twin culverts.

Background Information
In many states, the environmental agencies require that the culvert be capable of carrying aquatic life, as well as water. This may require periodic cleaning of the culvert to remove any aggradation that would prevent passage of fish and other aquatic animals. It may also require “embedding” or burying the invert of the culvert so it retains a natural stream bottom.  While planning debris removal, the maintenance crew should be aware of the environmental restrictions governing the stream and culverts on it.

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture.

Notes and References
None. 




Removal of Debris & Silt
 Method is dependent on:

 Type of debris, sediment and vegetation
 Size of culvert
 Permits and environmental restrictions

Presenter Notes
Presentation Notes
Key Message
The type of debris, size of culvert and environmental restrictions will dictate the method of debris removal and future prevention of debris accumulation. In these photos, the culverts are relatively large, so the options may include manned entry, small mechanized equipment, as well as flushing. 

Background Information
None. 

Slide Control
None. 
This is a HOW slide.

Instructional Methods
Lecture
Discussion.
Ask: What are some potential methods for removal of debris for the photo shown?
Answer: Grapple on cable, Small excavator, manned entry, etc. 
Follow-up: Has anyone ever encountered something like this? How was it handled?
Ask: How does your agency deal with the removal of debris in this type of situation?
Answer: Open ended answer, the students should provide local experience.
Follow-up: What safety measures should be employed? What environmental measures should be employed? 

Notes and References
None. 



Silt Removal Methods

 Vacuum truck
 Water jet
 Fire hose flushing
 Bucket line or drag box
 Small skid steer loader

Presenter Notes
Presentation Notes
Key Message
Several methods may be employed for silt removal, included vacuuming with a vacuum truck, flushing with a water or sewer jet, flushing with a fire hose, or collection with a bucket line. Details of these methods are discussed below.
Vacuum Truck - A vacuum may be used to remove sediment and relatively small diameter debris from culverts including stones, leaves, bricks, litter and sediment. The vacuum apparatus is typically truck mounted with a holding tank ranging in size from 200 to 3500 gallons. The vacuum hose diameters range from 4 inches to 10 inches and are equipped with a metal end for breaking up sediment. 
Water jet/Sewer Jet  – A water or sewer jet can be either a truck or trailer mounted piece of equipment used to flush sediment and debris from culverts. The equipment consists of a high pressure pump and water supply. A hose with a nozzle is inserted into the culvert, using the high pressure water to dislodge debris and wash it to the downstream outlet of the culvert, where it is collected and removed. Nozzle configurations and water pressures can vary depending on the type of equipment used and the type of debris and culvert being cleaned. The maintenance staff should exercise caution using high pressure water nozzles to remove silt and debris in culverts with open joints, or masonry culverts with loose masonry or open joints. In these instances, the high pressure water may remove even more material from existing open joints. Sewer Jets are typically remote controlled, with the nozzle being maneuvered through the pipe using the high pressure jets. It is not uncommon for the sewer jet to be sent in from the outlet end of the culvert. Water pressures at the nozzle of a sewer jet can be in the range of 3000psi
Fire Hose Flushing – This equipment consists of various types of nozzles that can be placed on the end of a fire hose that is drawn through a culvert to flush or clean it. Silt/Debris is flushed to the downstream outlet, where it is collected and removed. Fire hose flushing requires someone to control the firehose at the nozzle, which means a member of the crew will be either in the inlet end of the culvert, or in the culvert performing the work. Fire hose flushing is often performed from the inlet end of the culvert. Fire hose flushing water pressures are often around 100 psi
Bucket Line – This equipment is a cable that pulls a clam-shell-type bucket through a larger diameter culvert (greater than 48 inches). The bucket collects debris and removes it from the culvert. The full bucket is typically pulled through the culvert in the direction of flow, and is removed and emptied at the downstream end.
Small Skid Steer Loader – This equipment would be applicable in a larger culvert with adequate vertical clearance. This would require operating the mechanical equipment in the stream which may not be allowed by all permits. The skid steer loader is driven into the culvert and excavates the material with the bucket, or debris could be shoveled into the bucket for smaller debris. 

Background Information
None. 

Slide Control
None. 
This is a HOW slide.

Instructional Methods
Lecture.

Notes and References
None. 






Preventative Maintenance 
Bucket line

Presenter Notes
Presentation Notes
Key Message
Preventive maintenance for metal culverts includes activities such as: 
Debris removal
Sediment removal
Vegetation removal
Scour undermining protection
Revetment or stream bank protection

Background Information
Many of these topics were discussed in Lesson 1 in regards to concrete culverts and the procedures for metal culverts are the same. To reduce overlap, we not be covering them again in this lesson.

Slide Control
None. 
This is a new topic introductory slide. 

Instructional Methods
Lecture. 
Ask: We discussed debris removal in the prior lesson, Can you name two methods of removing debris blocking a culvert?
Answer: Heavy Equipment, mandrel, grapple, steamer (for frozen debris).
Ask: What methods might be used for siltation removal?
Answer: Excavator, vacuum truck, sewer jet, manual labor.
Ask: Why would it be important to remove vegetation from around a culvert inlet or outlet?
Answer: As we discussed in the prior lesson, and with the story, it can impair the waterway causing flooding in extreme cases.
Ask: Which repair method(s) would be most appropriate for pipe joints that are displaced?
Answer: Chemical Grouting, concrete collars, resetting pipe.
Ask: What repair would be appropriate to prevent an inlet or outlet scour hole from expanding to undermine a culvert?
Answer: Cutoff/Toe wall.
Ask: What are some of the possible outcomes of leaving damaged invert unrepaired?
Answer: Undermining, deformation of culvert, structural collapse, sink holes, settlement.

Notes and References
Additional information regarding preventive maintenance of culverts can be found in Section 14.6 of the FHWA Bridge Maintenance Reference Manual, FHWA-NHI-14-050.






Preventive Maintenance 
Drag box



Preventive Maintenance 
Small skid steer / Mini excavator



Preventive Maintenance 
Small skid steer / Mini excavator



Before & After

Presenter Notes
Presentation Notes
Before and after



Preventative Maintenance
Utilization of natural flow to clean out deposits

Presenter Notes
Presentation Notes
Use of the natural environment as a tool.



Preventative Maintenance
Utilization of natural flow to clean out deposits

Presenter Notes
Presentation Notes
Use of the natural environment as a tool.



Preventative Maintenance
Utilization of natural flow to clean out deposits

Presenter Notes
Presentation Notes
Built a temporary diversion to force flows through the side with the sediment buildup.

Shoveled a trough to provide a direction of flow as well as prevent any rise in the upstream water level.

Once the diversion was removed, the left side silted back in after a couple of years. (is now just a simple yet effective routine maintenance task)



Preventative Maintenance
Beaver Dams

Presenter Notes
Presentation Notes
Fortunately they don’t appear to like the taste of creosote 



Preventative Maintenance

 Hand Removal 
 Machine removal
 In place options
 Trapper options / Relocation                

Check with local environmental group for regulations/restrictions 

Beaver Dams



Preventative Maintenance
Beaver Dams - Hand Removal

Presenter Notes
Presentation Notes
Utilizing Pull forks, hooks, pike poles



Preventative Maintenance
Beaver Dams - Hand/Machine Removal



Preventative Maintenance
Beaver Dams    - Machine Removal

Presenter Notes
Presentation Notes
Marion County – Beaver Buster



Preventative Maintenance
Beaver Dams   - In place Options

Presenter Notes
Presentation Notes
Nusom Rd. - Driven piles upstream of culvert to keep the dam away from inlet



Preventative Maintenance
Beaver Dams   - In place Options

Presenter Notes
Presentation Notes
Nusom Rd. - Driven piles upstream of culvert to keep the dam away from inlet




Preventative Maintenance
Beaver Dams



Preventative Maintenance
Beaver Dams   - In place Options

Beaver Deceiver

Presenter Notes
Presentation Notes
Our agency does not have experience with this type of deterrent but in theory it seems like a viable option. 



Preventative Maintenance
Beaver Dams   - In place Options

Beaver Deceiver

Presenter Notes
Presentation Notes
Concept



Preventative Maintenance
Beaver Dams   - In place Options

Beaver Deceiver

Presenter Notes
Presentation Notes
Install



Preventative Maintenance
Beaver Dams   - In place Options

Beaver Deceiver

Presenter Notes
Presentation Notes
Other variations



Questions 



Thank you!
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