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OVERVIEW
[bookmark: _GoBack]Since the 1970s artificial burrow systems have been in use to address the declining western burrow owl Athene cunicularia, populations following the regional loss of key habitat features like nesting and roosting sites.  Burrowing owls are secondary cavity nesting birds like barn owls and wood ducks but unlike the other nest structures, burrowing owls naturally use underground burrows, in the soil, under rocks and other hard surfaces which protect them from weather extremes and predators. As grassland specialists burrowing owls are found primarily in open areas with short vegetation and bare ground in desert, grassland, and shrub steppe environments.  Burrowing owls are dependent on burrows of fossorial animals, like ground squirrels and prairie dogs, which are used for nesting and roosting.  Population declines have occurred across much of their range. 
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     [image: ]  Figure 8. Winter distribution of burrowing owls from  Christmas Bird Count (CBC) data 1966-1989 (Klute et al. 2003)

     Figure 7. Breeding range (Klute et al. 2003)
California supports one of the largest year-round and winter populations of burrowing owls in the US.  Distribution of owls has changed across the state with the greatest losses occurring in the coastal counties.  According to surveys conducted from 1991-1993 there were over 9,000 pairs of breeding burrowing owls in California.  Around 27% are nesting in the Central Valley and > 70% are nesting in the Imperial Valley.  As demonstrated by the map in Figure 7 wintering burrowing owls have been surveyed in the current range.   Once burrowing owls begin to use burrows or nest structures they have moderate to high fidelity to these nest sites.  Focusing management activities in an area with known nest sites should be given priority consideration during the planning process.
The diet of burrowing owls consists primarily of arthropods, small mammals, birds, amphibians and reptiles.  Seasonal variability in food habitat occurs with vertebrates occurring more commonly during in the winter diet and arthropods occurring more frequently in the summer diet.
Burrowing owls and their nests are fully protected by the California Department of Fish and Wildlife Code and the federal Migratory Bird Treaty Act.  Avoiding violation of these regulations usually requires that disturbance at occupied nest territories be reduced or eliminated during the nest season, which for most of California is between February and August with the peak activity occurring from April through July.
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In a recent study comparing some of the more popular burrowing owl nest system designs several key components appear to demonstrate preferences for designs that are constructed. Owls have shown a preference for sites that contain the following features.  Where possible, those components should be included in all projects implementing burrowing owl structures.  

WESTERN BURROWING OWL STRUCTURE - SPECIFICATIONS
Design Requirements:
· Whether you build or buy a nest box, make sure the dimensions meet the criteria below and in the Construction and Installation section of this job sheet.
· Plastic irrigation valve box, 48 cm long x 35 cm high (15” x 21” inside dimensions)
· Removable lid
· Ca. 2m of 10cm (4”) diameter perforated flexible plastic pipe
· 20 x 20 x 15 cm (or 6”square) hollow concrete block
· Plastic rope or chain marking location of the nest chamber on ground surface
· 0.5 m  (2’) perch post
· Excavation footprint installation
· Second entrance
· Plunger constructed of 10 foot long (½ in.) diameter PVC schedule 40 pipe, with large sponge attached to ends by duct tape.                                                                                      
Artificial Burrow System (ABS) Required Components
· Create sites that have many burrows, usually a minimum of two or three burrow units spaced 15-30 feet apart.  Several nest structures will often be used as satellite roosting sites by juveniles and adult owls. Satellite burrows are vital escape routes.
· Place burrow clusters about 300-350 feet apart to help minimize territorial conflicts and abandonments by neighboring owls.
· Tunnels from nest box up to the soil surface are gently sloped about 15-20%.
· Placement of nest structures in areas currently supporting short stature grasses (2-6”) or where herbaceous vegetation is being managed with livestock or mowing.
· Place ABS in areas with minimal disturbance from feral dogs, vandalism, vehicular traffic and changes to vegetation structure.
· Install ABS in areas without any pesticide applications or where pesticide application is limited to periods outside the breeding season.
· Predator proofing the ABS is more likely if you implement most or all of these measures:
· Install the proper sized burrow entrance (4” diameter)
· Add anti-predator attachment at the entrance to further impede predators ability to enter 
· Placement of rocks around burrow entrance that discourages digging animals like coyotes or feral dogs from dislodging tunnel
· Placement of a perch, 2’ maximum height, in front of (not behind) the burrow opening will improve owls’ visibility to detect ground predators.
Planning Requirements
· Select sites of establishment that have approximately 55% (40-70%) bare ground and average shrub cover of <15%
· Owls prefer areas with sandy soils
· To encourage burrowing owl use in areas where grazers have been eliminated, mowing may be used to control growth of grasses and woody vegetation.  Mowing may also enhance the attractiveness of nest sites for burrowing owls returning from the wintering grounds.  Mowing throughout the breeding season in mid to late summer does not appear to adversely affect owls.
Additional Requirements
· If insect control is necessary, use insecticides with the lowest toxicity to nontarget organisms.
· Pesticides should not be sprayed within 400-600 meters of burrowing owl nest burrows during     the breeding season

CONSTRUCTING AND INSTALLING BURROWING OWL STRUCTURES
The following are construction materials, instructions, and precautions for building and installing nesting structures for the burrowing owl Athene cunicularia.  Recommendations listed for materials, construction and installation were provided by Jack Barclay, Albion Environmental, Inc.  Mr. Barclay has constructed and installed more than 100 nest structures since 1990. Experience gained in construction and installation has led to these recommendations.   Please be advised that persons following these recommendations are doing so at their own risk.  Mr. Barclay was generous to share this information so as to reduce harm to individuals working who sought to improve the nesting potential of burrowing owls.  
We are recommending installing structures with two entrances.  This will provide adult and young owlets an escape route through the other entrance when a predator enters the corrugated pipe.  Additionally, two entrances allow for quicker reentry into the nesting structure by flightless owlets seeking protection from above-ground predators.  In studies there is no statistical evidence that owls select for structures with two entrances. 
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This photograph depicts the burrowing owl nest structure layout. The visible structure assembled depicts what is installed within 30” of the soil surface.  
         [image: ]Figure 9. Burrowing Owl nest structure design (Barclay, 2008)


Construction Details
Use caution when cutting the openings in the irrigation box (A).  Wear protective eye gear.  The suggested approach is to use a hand-held reciprocating saber saw with a 4” inch blade.  The saw has a larger shoe (bottom blade).  Cutting is more easily done using an older cutoff saw as opposed to a new cutoff saw.

Steps:
1. Take a piece of 4” pipe and scribe a circle on the inside wall of the irrigation box at the location where the pipe will be inserted.  Make a template with file folder paper to draw a U-shaped line to match the diameter of the 4” opening.  If cut correctly to the width of the pipe, the box will slide down onto the corrugated pipe with the exterior wall of the irrigation box fitting between the grooves of the drain pipe. With a fairly coarse saw blade, scribe inside of the box.  The inside of the box is smooth.  Cutting from the inside is a little awkward but avoids the blade bouncing off the exterior wall of the irrigation box, which has a molded lip (see photo on previous page).
2. With someone else holding the irrigation box, cut the U-shaped opening from the inside of the box by turning the saw inside of the box.  Some saws have the ability to turn the saw blade 360 degree independent of the position of the saw while keeping the saw in the same position.
3. Installation of the pipe (C) is done by sliding the irrigation box over the 4”corrugated pipe.  Ideally it is best to insert the box between the second and fourth grooves in the corrugated pipe.
Installation
1. Irrigation box is flipped upside down with entrances attached to ends (see Figure 9 above)
2. Excavating area for buried artificial burrow is most often done with shovels and other hand tools.  Installation of many burrows at one site may be accomplished more efficiently with a small backhoe shovel attached to a bobcat. To backfill hole, place soil by shovel and tamp soil firmly around nest chamber and over pipe. 
3. Place block (D) below grade.  Entrance hole should be placed 3-4” below the soil surface.  Presence of 3-4 inches of soil reduces damage by vehicles, coyotes, and dogs. 
4. Burrows can be placed in clusters spaced 300-350 feet apart, with the burrows spaced 30 feet apart of other burrows. 
5. Placing burrows in a linear fashion is most commonly done to facilitate maintenance and management activities of the upland areas.
6. It is recommended, but optional, to place crushed granite around entrance.  Spread granite in a circular pattern with a 10 foot diameter.  Crushed granite will help keep vegetation away from the entrance area.  Owls are capable of maintaining limited amounts of vegetation around their burrow entrances.  Artificial burrows should not be placed in close proximity to roads, perches or areas with high levels of disturbance from humans or pets.
[image: Millar station ABs 3 2-13-06]
Placement of 2-3 inches of soil in nest chamber and tunnel provides a more natural substrate for owls to rest and walk on. Use of a plunger can assist in moving the soil down into the pipe.

Burrow installation is most often done below grade    with the irrigation box placed about 30” below the concrete entrance.  Burrows may be installed at grade and then be covered with soil to protect the owls from disturbance by predators, humans, or vehicle damage.

[image: Millar station ABs 1 2-13-06]
Management
1. Vegetation should be kept below 4” tall. 
Studies show that burrowing owls prefer 
burrow sites surrounded by bare ground or 
short grass near the burrow entrance.
2. Dogs and other pets should be discouraged 
from coming within 50 yards of artificial 
burrow sites.  This is most important from 
February – August. 
image3.emf

image4.emf

image6.jpeg




image7.emf

image8.jpeg




image9.jpeg




image1.emf

image2.emf

image5.png




