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Slide 1

Duration: 00:00:24

Advance mode: By user
	Notes:

Welcome to the fish passage assessment methodology quick start page. If you have been here before, you can click on the section of the course to start where you left off or simply click on section one to start at the beginning.  Remember, you must complete all sections of the course to gain a thorough understanding of the methodology and be able to apply the methodology in the field. 
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Section 4: Culvert Basics

Duration: 00:00:05

Advance mode: Auto
	Notes:

Hello, my name is Brian Chow. I am the Chief Engineer for the BC Ministry of Forests and Range. This next section (section4) will introduce some basic concepts on culvert installation and design related to fish passage.

On completion of this section, learners will be able to demonstrate an understanding of the basic principals (hydraulics, profiling, benchmarking, site planning) of proper culvert design and installations to provide safe fish passage. 
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Stream Crossing Goal

Duration: 00:00:05

Advance mode: Auto
	Notes:

So what is the overall goal in installing a culvert.. Or any crossing for that matter in a fish stream. In general terms it is to “Maintain channel continuity throughout the crossing so that the crossing is transparent to aquatic organisms”. In order to accomplish this goals two things need to happen

1. Streambed diversity and material should be similar to natural channel
1. Water velocities and depths and cover and resting areas should be similar to natural channel
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Poor historical record

Duration: 00:00:05

Advance mode: Auto
	Notes:

Before we get into the basics of culvert design to allow safe fish passage we should understand what conditions cause culverts to fail. There are three main reasons; High velocities and turbulence resulting from a lack of suitable substrate within a culvert; low flow issues; and perched culverts with large outlet drops. The reasons for these conditions are varied, but with proper design and installation at the right sites, culverts can be successful at passing fish. 
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Culverts are problematic

Duration: 00:00:05

Advance mode: Auto
	Notes:

The key to proper culvert design is to have them embedded below the natural scour depth of the stream and installed at the same slope as the stream channel. Research has shown that un-embedded culverts do not pass juvenile fish unless they are relatively large in size in relation to the stream channel; installed in very low gradient systems and have a high degree of back-watering. 

For these reasons, un-embedded culverts are not allowed in BC fish-streams. In fact, the Fish-stream Crossing Guidebook only sanctions embedded culverts in fish streams that are less than 2.5 meters wide; less than  6% stream gradient and have marginal fish habitat as determined by a habitat assessment. More detail in relation to culverts and fish-streams can be obtained by reading the guidebook.

So lets look at what is required to install a culvert properly to ensure that it retains stream substrate and safely passes fish.
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Design basics

Duration: 00:00:05

Advance mode: Auto
	Notes:

The first step in designing an embedded culvert is to conduct a simple stream profile. This is done by taking elevations upstream and downstream of the proposed culvert location. In the example above, stream-bed elevations were recorded at the lowest point within the stream channel for a distance of 600 ft upstream and downstream and then plotted on the graph. This information is used to determine the depth and elevation of the culvert. The placement should be at the same slope of the stream channel and below the natural scour depth. 

The Fish-stream crossing guidebook states that round culverts should be embedded 40% of the culvert diameter or 60 cm whichever is greatest. The guidebook also states that culverts should be sized to meet the average channel width at the point of embedment.

The key to a successful culvert installation is to provide adequate benchmarking during the design and installation to ensure that the bottom of the culvert inlet and outlet are installed at the design elevation. In addition, horizontal referencing is required to make sure that the installed culvert matches the design alignment.
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Problem signs

Duration: 00:00:05

Advance mode: Auto
	Notes:

So what are some obvious tell-tale signs that there are problems at a culverted site? Well, two of the most obvious are a build-up of stream material at the inlet of the culvert and the development of a plunge pool at the outlet with a resulting outlet drop that could become a barrier to upstream migration.

So what are the probable causes? It is likely that this culvert was not installed low enough in the stream profile or at the correct stream gradient. It may also be undersized therefore affecting natural stream hydraulics which creates a build up of stream material at the inlet; higher velocities in the culvert and a scour pool and outlet drop at the outlet at the outlet. You can see some examples of these condition by clicking on the inlet and outlet of the culvert.



	Slide 45 

Illustrate slide 46

Duration: 00:00:05

Advance mode: Auto
	Notes:

This slide used to illustrate slide 47
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Illustrate slide 46

Duration: 00:00:05

Advance mode: Auto
	Notes:

This slide used to illustrate slide 47
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General Guidelines

Duration: 00:00:05

Advance mode: Auto
	Notes:

So lets summarize… A site plan and stream profile must be completed. Proper controls must be established. The culvert must be installed low enough below the natural stream sour depths and at the same slope as the stream channel. Lastly, it must be big enough – at least as wide as the stream channel at the point of embedment.

Lets now turn our attention to the material that is placed within the culvert…
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Material Size Influence on Velocity

Duration: 00:00:05

Advance mode: Auto
	Notes:

This graph simply shows the correlation between stream velocity (x axis) and the size of material (represented by the colored lines on the graph) for a given depth of flow. As the depth of flow increases, the velocities associated with material size also increases… but more slowly for the the larger material size. 

The message here.. As flow depths increase within a stream channel you need larger material to provide lower velocities for fish passage….    
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Velocity Refuge (Shadows)

Duration: 00:00:05

Advance mode: Auto
	Notes:

The stream material inside the culvert increases channel roughness which in turn reduces velocity and creates what are known as “velocity shadows”. Velocity shadows create resting areas as fish navigate their way through the culvert. 

Even the corrugations in a culvert assist in reducing velocities as illustrated by the juvenile fish resting against the side of the culvert.

Now that we understand the importance of having a range of substrate within a culvert let’s complete this section on culvert basics by looking at some other considerations.
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Substrate Installation

Duration: 00:00:05

Advance mode: Auto
	Notes:

This photo shows a completed installation of culvert substrate. You can notice that a line was painted on the side of the pipe to guide installation. Also note the range of material installed….  bigger material to provide velocity shadows as well as finer material to seal the pipe to prevent subsurface flows at lower discharges.. 

So what techniques are available to actually install the material?? Well some innovation and creativity is required…
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Substrate Installation

Duration: 00:00:05

Advance mode: Auto
	Notes:

Some of the techniques include using a small wheel barrow, a small excavator or a conveyor system… Innovation will prevail…

So that wraps up the section on culvert basics, now it is time to for our section quiz. When you are ready move on to the next slide
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Quiz 4: Culvert Basics

Duration: 00:00:00

Advance mode: Auto
	Notes:
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