Passage Issues in the John Day Basin Office/CTWSRO
Irrigation Diversions
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Historic practices involved finding some means by which to impound water and direct its flow to the field needing irrigation.  Due to limited resources, time, and expenses available landowners devised the temporary “push-up” diversion.  These diversions are typically constructed by using heavy equipment, to push-up gravel and rocks from the streambed to form a miniature dam and supplemented with sheets of plywood, metal, hay bales, manure or other materials that would fill in the pore spaces to seal the structure and impound water. 

These “push-up” diversions are also temporary and routinely re-built after high water events.  These “push up” diversions, though legal, have many negative effects to steelhead.
1) If stream flows are low in the spring and the push-up diversion is not “blown out”
 or removed, a passage impediment can be created for adults migrating upstream to spawning areas.

2) When water temperatures in the mainstem and lower reaches of the tributaries cool in the fall, large numbers of rearing juvenile steelhead outmigrate to overwintering areas.  If diversions remain in place, juvenile steelhead can be prevented from moving to more productive overwintering habitat areas.

3) If diversions are not blown out or removed in the spring prior to steelhead smolting they may impede to smolt migration or entrain smolts. 

4) As summer water temperatures compromise conditions in the mainstem and lower reaches tributaries, juvenile steelhead must migrate to areas of better water quality.  If push-up diversions are installed prior to this migration (about the 1st of July) they can prohibit migration to upstream rearing areas.

In addition, whenever construction activities take place within the stream and along the banks, sediment load is increased, riparian vegetation is damaged, and microhabitats are disturbed.  The channel profile in such an area tends to become wider, creating a shallower habitat.  These conditions create an area of accelerated warming of the water and increased streambank erosion.

Replacing these temporary, push-up diversions is a costly, labor intensive undertaking, however, and most landowners could not do it without some assistance.  Fortunately, once assistance is provided, there are a variety of designs that can replace these structures, and may be tailored to fit the location and the landowner and resource’s requirements.  The types of systems that have been successfully installed within the John Day Basin, through partnerships with the CTWSRO, WSWCD, GSWCD, and North Fork Watershed Council include: permanent lay-flat diversions, pump stations, and infiltration galleries.  The landowners that have participated in these projects have realized significant savings in water use and the amount of labor necessary to conduct otherwise arduous management practices.  In addition, our monitoring efforts have documented significant riparian recovery and other improvements that will support increased salmonid populations within the basin.

Permanent Diversions

The most inexpensive replacement for temporary push-up diversions is permanent lay-flat diversions (Figure 2).  The flashboards permit a more even diversion rate and help maintain a consistent flow.  This establishes a controllable structure and provides consistent and accurate delivery of the water right.
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Figure 2.  Example of a Layflat diversion with head boards in place.
Another permanent diversion is the Pump station (Figure 3).  These pump stations are screened to NMFS standards and are used in areas of stable pools where artificial barriers are not needed to be built. 
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Figure 3.  Example of a pump station.
Culverts

A perched culvert, like this one on Butte Creek (Figure 4), is a passage barrier for migrating salmon. Hundreds of culverts like these exist in the John Day basin both on private and agency owned lands. Through the John Day Habitat Program we are addressing these passage barriers with replacement culverts designed to grade and slope suitable for passage of all life stages of steelhead at all flow conditions.

During the replacement the contractor places stream substrate materials inside the new culvert, a technique referred to as "streambed simulation".
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Figure 4.  Culvert at Butte Creek.  Full passage barrier for juvenile steelhead.
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Figure 5.  New bottomless culvert with natural stream bottom passable for all steelhead lifestages.






