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3.3 Low Water Crossings

Low water crossings have limited application due 
to continued disturbance of the streambed and 
frequent inundation.  Do not use a low water 
crossing to serve occupied dwellings where no 
alternate emergency access is available. They are 
more suitable for low volume roads with no 
habitable dwellings where the normal volume of 
water flow is relatively low. 

Low water crossings can be useful for infrequently 
crossed waterways that experience 
flash floods, since it would be 
uneconomical to construct a bridge 
or culvert.  Debris problems and 
other maintenance are minimized.  
Proper signs should be used 
warning of the dangers of high water.

The more stable the streambed and banks are with 
bedrock, and the lower the existing bank slopes and 
grades are, the more suitable the site is for a low 
water crossing. Approach grades should be less than 
10%.  Sites that consist mostly of sand and/or silt 
are not appropriate for fording/crossing.

Two types of low water crossings are the unvented 
ford and the vented ford.

Unvented fords are constructed of riprap, gabions, 
or concrete to provide a stream crossing without 
the use of pipes where streams are dry most of the 
year and crossing use is temporary. Water depth 
flow over an unvented ford should not exceed 6 
inches.

Vented fords use pipes under the crossing to allow 
low flows to pass through without regularly passing 
over the crossing. The pipes or small culverts may 
be placed in aggregate, riprap, gabions or concrete.

Figure 3.3-2. Concrete vented ford - this type of crossing has a 
low cost and low maintenance. Fish passage and scouring problems 
are a disadvantage as well as a danger to traffic during high flow 
periods. 

Figure 3.3-1. Low water crossing - this can be suitable for very 
low-volume access. Unimproved ford is a natural crossing that is 
undesirable for daily use. 
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Figure 3.3-4. Concrete vented ford - The number of box openings depends upon the width and flow of the channel. A continuous 
streambed maintains channel function.

A box culvert is a crossing design that is used 
more frequently in areas where habitat protection 
is important. A single or series of box culverts are 
embedded with continuous streambed material 
through the structure. These structures perform like 
a bridge by matching the channel width. 

It is important that any washout of streambed 
material during high water flow is refilled naturally 
with sediment as flow recedes.

Figure 3.3-3. Embedded box culverts

Embedded box culverts maintain a continuous 
streambed through the structure. If site conditions 
permit, an open-bottom box with a natural stream 

channel bottom is preferable in sustaining channel 
function.
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Abutment: Part of a structure which supports 
the end of a span; often supports and retains the 
approach embankment.

Aquatic Life: All forms of living things found in 
water, ranging from bacteria to fish and rooted 
plants. Insect larva and zooplankton are also 
included.

Armoring: A facing layer (protective cover), 
or riprap, consisting of very large stones placed 
to prevent erosion or the sloughing off of an 
embankment.  
 
Best Practice: The optimum construction method 
put into practice at a particular place and time. 
 
Bridge: A watercourse crossing that can maintain 
the original natural watercourse channel bed 
without any alteration or disturbance. This crossing 
structure is built so that people can get from one 
side to the other. 

Cast-in-place concrete:  Concrete in an 
unhardened state, primarily as ready-mix and 
poured in forms to harden on-site. 

Clear-span:  Bridge structures that completely span 
a watercourse and do not encroach on the natural 
channel width by the placement of abutments, 
footings or armoring so that there is no restriction 
to the natural channel processes.

Conduit: Any pipe, tube, or drain tile through 
which water is conveyed. 
 
Conveyance: Floodwater carrying capacity in a 
passage area of a watercourse. 
 
Culvert: A drain, pipe or channel which allows 
water to pass under a road or embankment.
 

4. Definitions

Debris: Any material including floating woody 
materials and other trash, suspended sediment or 
bed load moved by a flowing stream. 

Deck: The top surface of a bridge which carries the 
traffic.

Embankment: Angled grading of the ground.
 
Filter fabric: Geotextile erosion fabric used to 
cover and stabilize topsoil for use with riprap and 
ground cover. 
 
Floodwaters: Water flows that have risen above the 
stream bank and flow over adjoining lands. 

Gabion: A galvanized wire box filled with stones/
riprap used to form an abutment or retaining wall.
 
Headwall: A wall at the end of a drainage structure 
designed to prevent erosion of the embankment at 
its entrance or outlet. 
 
Infilling: Soil, rock, gravel or a combination placed 
in a depression or ditch to fill the void. Used in 
conjunction with a culvert. 
 
Low water crossing: A fording site of a waterway. 

Multi-span bridge: Multiple horizontal spaces 
between two abutment supports, with one or more 
piers at a location between abutments.
 
Perched bridge: Style of bridge elevated or raised 
at both ends to avoid floodwaters and create low 
roadway approaches. The bridge is higher than the 
floodplain, but the approaches are much lower.
 
Pier: A vertical structure (column or pile), which 
supports the ends of a multi-span superstructure at 
a location between abutments.  
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Piping: Washing out or erosion between and 
around culverts. 

Pre-cast concrete: Concrete components which are 
cast and partly matured in a factory or on the site 
before being lifted into their final position as part 
of a structure.
 
Riprap: Rock placed on embankment slopes to 
prevent erosion.  
 
Sediment: Stone, gravel or cobbles that originate 
from the weathering of rocks and is transported by, 
suspended in, or deposited by water. 
 
Scour: The result of an erosive action of flowing 
water in waterways, excavating and carrying away 
material from the bed and banks. 

Span: The horizontal space between two supports 
of a structure. Also refers to the structure itself.

Trash Grate: A debris guard or screen placed at the 
upstream entrance of a culvert, which stops heavy 
floating debris away from the culvert entrance 
during high velocity flow. 
 
Watercourse: Any natural or artificial channel 
through which water flows; a lake, river, creek, 
stream, wash, arroyo, channel or other topographic 
feature on or over which waters flow at least 
periodically.
 
Wing wall: Side extensions of a retaining wall as 
part of an abutment; used to contain the fill of an 
approach embankment and to direct and confine 
the flow.




