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DEFINITION
A structure designed and installed specifically for fish or wildlife.

PURPOSE
To improve overall habitat conditions for fish or wildlife species. This practice may be applied as part of a fish or wildlife habitat management plan to serve one or more of the following functions:
· Provide structure for loafing, escape, nesting, rearing, roosting, perching, or basking.
· Provide an escape, avoidance, or exclusionary feature from otherwise life-threatening conditions.
· Provide alternative cover when natural cover is not readily available.
· Improve or restore habitat connectivity.

WHERE USED
Wildlife structures are placed in all land types or land use areas where placement of these structures will address wildlife limiting factors.

RESOURCE MANAGEMENT SYSTEM 
Fish and wildlife structures are normally established as facilitating practices concurrently with other practices as part of a resource management system for a conservation management unit. Where a change in management alone will not address the wildlife concern, facilitating practices act as a catalyst to addressing the resource concerns. For example where historic and/or current management practices have eliminated adequate shelter and cover for target wildlife, implementing additional practices can provide substitute cover and shelter until the plant community responds to that changed management. Installing nest structures can provide needed nesting and roosting sites for secondary cavity nesting species or other wildlife. 
WILDLIFE BENEFITS

DEVELOPMENT AND MANAGEMENT OF COMPLEX NEST STRUCTURES  
Artificial nest structures can be used to increase wildlife reproductive success in areas where natural nest sites are unavailable or unsuitable. Suitable nesting habitat for secondary cavity nesting birds is often unavailable due to current and past land management practices. Loss of large trees and snags with natural cavities contributed to the historic declines of wood ducks, other waterfowl species, owls and numerous species of song birds in woodlands, forests and the riparian areas that bisect these wooded areas. Many of these birds will use artificial nest structures placed in these woodlands, forests, riparian areas and even croplands. Other non-target birds and mammals will use these structures for roosting and winter cover.

The most effective artificial nesting structures are those installed in close proximity to brood-rearing habitat, adequate escape/concealment cover, a reliable source of food and water, and other elements of the habitat of target species. Predators, competitors, and territory sizes for individual species also influence the usefulness of nesting structures. Nest monitoring and maintenance actions can be taken to limit competing or undesirable species, assess reproductive success, and provide an opportunity for landowners and managers to observe wildlife.

NRCS should use of the Wildlife Habitat Evaluation Guide to indicate if there is a shortage of suitable nesting sites. Other habitat features in the area will inform the planner as to the likelihood of nest success for the target wildlife species.

Nesting Structure Elements
Nesting structure elements that affect the success of the artificial nest structure include construction materials, design, placement, installation methods, use of predator guards, monitoring and maintenance.
Consider the considerations for these elements.
· Construction materials- Construction materials should be made of wood. Structures made of wood are relatively inexpensive and easy to build. Wood seems to be the most weather-resistant, insulating material, and most wildlife species prefer wood to metal or plastic structures. 
· Nest structure design - the size of the entrance hole also influences the internal temperature of the box, predator accessibility, and use by competing nontarget species.
· Placement – Habitat requirements of target wildlife species and available habitat greatly influences nesting structure placement. Some species seek secluded nesting sites, while others prefer to nest in more open areas. Species-specific nesting preferences should be considered when deciding where to install nesting structures. Structures should be made available and ready for occupants before the breeding season begins.
· Installation - When installing nest structures, landowners should consider height above the ground, orientation, predator guards, and preferred natural nesting sites. Woodpeckers and bats prefer nest boxes that face east, providing greater morning sun exposure. Most birds and mammals favor entrances that face away from prevailing winds. Nest structures can be attached to poles, posts, or pipes on land or in the water. Nest boxes can also be attached to trees; however, it is hard to install predator guards on tree trunks.
· Predator Guards - Predators (both native and introduced) can limit the reproductive success of wildlife using natural nest sites and artificial nesting structures. The rough surface of wooden posts and trees makes climbing easy for terrestrial predators such as snakes, raccoons, and domestic cats.
· Monitoring and Maintenance - Nesting structures can be monitored throughout the nesting season to track use and nest success, remove undesirable exotic species, and to clean the structure after young are fledged to make it available for late and second nesting attempts. Some birds and mammals tolerate limited levels of human disturbance, such as occasional (once a week or once every ten days) nest checks, but others do not. Nest checks should be completed quickly to minimize stress on parent birds and young. Intrusive monitoring of sensitive species (e.g., ferruginous hawks, ospreys, barn owls) should be limited to prevent nest abandonment. Well-built nesting structures can last 10-15 years if properly maintained. After a brood has left the structure, the old nesting material should be cleaned out to make room for a second clutch. Nest structures should be checked at least once per year before the breeding season starts to remove old nesting materials, mouse nests, insects, and other debris. Place fresh wood chips, shavings, or sawdust in nest boxes, if appropriate. Replacement parts and other repairs can be made to nest structures during annual maintenance checks.
· Competitors - Competition for nest sites is often high among cavity-nesting wildlife species. Birds, small mammals, and insects compete for suitable sites. Deer mice and squirrels often inhabit nest structures during the winter months, and their nests should be removed during annual maintenance inspections if they are not the target species. Wasps and bees also build nests in bird houses. These insects can be discouraged by soaping the inside top of nest boxes. If insects such as paper wasps establish a nest in a vacant box, a low toxicity insecticide can be sprayed inside the box in the early morning (when the insects are still cold and sluggish) and the nest can be removed. Annual maintenance and monitoring help detect colonies of wasps and bees.

Basic Nest Box Characteristics:
· Should be made of wood; cedar (preferred, most weather-resistant), cypress, redwood, or pine.
· Box should open from the side or top for maintenance and cleaning.
· Sides of nest box should enclose the floorboard (recessed 1/4 inch) to prevent rain seepage
· Nails, woodscrews, and hinges should be rust-proof.
· Entrance hole dimensions should accommodate the desired bird species; hole should not large enough to allow competitors and predators access.
· A double thick entrance and extended roof to deter predators like squirrels and raccoons.
· Ventilation holes or slits at the top of both sides, just beneath the roof of the box.
· Drainage holes (four or five) drilled into the bottom of the nest box to allow for drainage.
· Songbird nest box should not have a perch, which increase predator access; native songbirds do not use perches.
· Nest box should not be treated with green-preservative— it is poisonous to birds.
· Nest box should not be painted on the inside or painted bright, unnatural colors on the outside (may attract predators or exotic species).










BARN OWL NEST STRUCTURES
Will installing nest boxes attract barn owls? For hundreds of years, barn owls (Tyto alba) had been nesting in close proximity to farmers and agricultural fields so frequently that they were given the common name for barns were they most often nested. Today many headquarters structures, including barns, do not accommodate barn owl nesting like those of the past. Because of their adaptability to nest on or near farms, barn owls in California transitioned to occupying the larger nest structures across the agricultural landscape that were designed for wood ducks. Installing artificial nest structures to attract barn owls has become an acceptable wildlife-friendly practice on many farms, ranches and wildlands in California. 

Most often there is an expectation the barn owls will be some type of biological control for gophers and other rodents. Properly designed, installed and maintained nest boxes will attract barn owls in many agricultural settings. Despite the fact that barn owls are not territorial while hunting prey there is no evidence that they will control or eradicate the rodents on the location the boxes are installed. The findings of one study were that pocket gophers were the most important prey for barn owls, based on mass and frequency of occurrence in their diet. Barn owls switched from eating voles and mice during the winter to eating mostly gophers, especially juveniles, during the spring and summer. Barn owls may play a role in an integrated approach to gopher management by slowing population recovery following treatments with rodenticides, thereby reducing the frequency of rodenticide use.

What is the ideal barn owl structure A variety of barn owl nest structure designs have been used as part of barn owl conservation but few provide the necessary protection from predators, enough room for large broods, a separate chamber for the adults when needed and allowance for easy monitoring and maintenance. This recommended nest box is an excellent design that has addressed all of these factors.  Assessment of owls using thousands of these nest boxes has demonstrated the value in barn owl conservation.  The elliptical-based entrance hole of unique shape and size, along with the interior divider separates the box into two chambers. The entrance hole dimensions are 4½ inches wide by 3¾ inches in height. The divider provides for the separate living chambers, but also acts as a deterrent to most predators attempting to reach around the divider to access the owls, owlets or eggs. Additional features include grooves below the entrance hole that assist adults in entering the nest structure. Easy clean out and monitoring is accomplished from the side clean out door and top door.  
 (
Figure 4
. Open nest structure
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Figure 3
.  
Open box with transparent front – shows divider for protection from predators
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BARN OWL NEST STRUCTURE ELEMENTS
Nest Box Design Requirements: 
· Whether you build or buy a nest box, make sure the dimensions meet the criteria below and in Appendix A “Build A Barn Owl Box”
· ENTRANCE HOLE is 4 1/2” wide and 3 3/4” in height
· FRONT and BACK are 16” wide and 22 3/4 ” in length
· BOTTOM is 10 7/8 wide and 22 3/4 “ in length
· LEFT SIDE is 12 3/8 ” wide and  16” in length
· RIGHT SIDE is 12 3/8 wide and 16 1/8” in length, then cut into a 11” high UPPER RIGHT SIDE and a 5” high CLEAN OUT DOOR
· TOP is 12 3/8” wide and 24 5/8” in length, then cut into a 7 1/2“ long TOP and a 16 3/4” long TOP DOOR
· DIVIDER  is 5 1/2” and 15 1/4” in length
Planning considerations:
· Design
· Cut three grip grooves 3/8” deep approximately 1 ½” below the entrance hole, that do not cut through the nest box front wall. This enables easier barn owl access through hole.
· Side door design enables easy monitoring approach that reduces disturbance to nesting or roosting owls. Side door also enables easy clean out of regurgitated pellets.
· Place about ¾” of wood shavings in the bottom of the nest box. Although not essential, shaving may reduce eggs rolling around if nest box becomes unstable or shifts.
· Placement
· Spacing and density of boxes depends on the foraging habitat with higher densities advised near grassland areas and fewer in orchard and vineyards. Start with one box per 5 acres and increase numbers in subsequent years if most boxes are occupied.
· Make sure to place boxes where installation, monitoring and maintenance activities can be accomplished with little risk to those doing these activities. 
· Although nest boxes can be mounted to the side of barns or other buildings consider the level of disturbance in the vicinity of where the box is intended to be mounted.
· Nest boxes are typically placed at the edges of fields or near the headquarters buildings. Barn owls typically hunt for prey consisting mostly of rodents preferring moist grasslands. In farmlands settings owls select for areas with higher prey density located along vegetated fence lines, hedgerows, waterway, road edges and woodland edges but are also thought to hunt orchards, vineyards and recently disked fields. 
· Nest boxes need not be near preferred foraging areas. Studies have shown seasonal differences in barn owl foraging range with owls foraging up to several mile away in winter, but foraging within 0.5 mile of nest site during spring and summer.  
· Avoid placing nest boxes near roads, where young owls learning to fly or hunt may get killed by vehicles. Collisions are thought to be a leading cause of barn owl deaths.
· Place the nest box at desired location no later than early December.  Nesting owls begin to scout for nest sites at that time. In most low elevation areas of California the nesting season typically begins in early February, peaking in April and completed by late May. 
· Face entrance side of nest box away from prevailing winds and away from the west.  Owls occupy nests boxes in the shade or those experiencing lower temperatures. 

· Mounting 
· For most farms or ranches nest boxes do not need to be mounted any higher than 8’. This will allow for easy access during monitoring and maintenance activities.
· Most nest boxes are mounted on poles. Mounting on 2” diameter steel pipe that is about 10’ in length and set in concrete buried about 2’ should allow easy access during monitoring and maintenance activities.   
· Mounting on metal pipes will reduce predation of eggs or young by snakes, raccoons, and squirrels.
· Mounting to the steel pipe can be accomplished by welding a piece of angle iron horizontally to the post at a spot where the nest box can rest. The other method is to use pipe clamps (pipe grip ties). 
· Mounting on sides of building or trees can be accomplished using 5/16” lag bolts or threaded bolts.
        [image: ]                             [image: ]     
Mounting by welding piece of angle iron		        Mount back of nest box with Pipe clamps
· Painting nest structure
· Painting the nest box is not necessary. Painting the nest box may increase the visibility of the nest box for predators. 
Additional Requirements
· Monitoring and Maintenance
· Monitoring nest boxes should occur at least once a year. If there is only an opportunity to conduct checks once, that check should be the Pre-season check.  
· During fall or winter cleanout of regurgitated pellets, be careful to remove all contents and discard away from nest structure. Barn owls regurgitate undigested prey items like bones and fur roughly twice a day. Regurgitated pellets can quickly fill up a nest box.
· Nesting birds are usually careful about leaving evidence of nesting young, which includes pellets or fecal contents. Clean up any pellets that fall to the ground before or during nest box maintenance activities.
· During preseason maintenance inspections consider lubricating hinges, check mounting structures and recharge cleaned out nest box with fresh wood shavings. 
· To avoid disturbing a newly nesting barn owl, nest structures should be cleaned out and available for use by late December or early January. If maintenance activities are needed in January through March, check nest box in the late afternoon.  Caution: Barn owls will abandon nests more readily than most other secondary cavity nesting birds. When disturbed early in the day, the owls will immediately seek shelter in trees which are leafed out. This leaves the eggs to cool off since incubation will cease in the hen’s absence. Owls are thought to return when darkness occurs because of pressure from crows, ravens or raptors after exiting the nest box. 
WOOD DUCK NEST STRUCTURES
Why do wood ducks need nest boxes? Wood ducks (Aix sponsa) are mostly found in riparian areas along waterways across most of the North America.  Unlike the flooded forest areas of the eastern half of the United States wood ducks in the West are only found in those Pacific Coast states.  Beginning in the mid-1800s vast expanses of forested wetlands were drained and cleared throughout North America for agricultural purposes and other human developments.  In the Pacific Flyway 1.9 million acres of wood duck habitat were lost or degraded.  At one time over 900,000 acres of those riparian forests existed California, but only a fraction of those exist today.  Consequently, wood duck populations across North America plummeted.  Conservation efforts through significant hunting restrictions of wood ducks for over 50 years with the passage of the Migratory Bird Treaty combined with a widespread artificial nest box program greatly assisted the recovery of the continental wood duck population.  Wood ducks have a high fidelity to returning to the same areas to nest each year, often nesting in the same nest box if not already in use by another female.  Interestingly, there has been little change in the amount of forested habitat in the last 100 years, but today’s wood duck populations are at far higher levels than in the early 1900s.

What is the ideal wood duck nest box design? Nest boxes constructed out of wood are safer because wood keeps the inside temperatures cooler for the hen, eggs and duckling before they exit.  Redwood and Western Cedar are ideal but more expensive than pine.  Several features of the nest box design are crucial to the survival of the hen and eggs.  This nest box design was developed to keep raccoons and most other predators out of the box.  The entrance hole must be cut to a dimension of 3” in height and 4” in width.  Other dimension of box height, amount of wood shavings to add and removable lid to assist easy cleanout and monitoring are essential.  Other requirements and planning considerations are below.  

WOOD DUCK NEST STRUCTURE ELEMENTS
 (
Functioning 
10 year old Wood Duck nest box
) (
Nest Box Design Requirements: 
Whether you build or buy a nest box, make sure the dimensions meet the criteria below: 
ENTRANCE HOLE is 4” wide and 3” in height
FRONT is 12” wide and 23” in height 
BACK is 12” wide and 26” in height
BOTTOM
RIGHT AND LEFT SIDES are 11 7/8” wide and 23” in height
TOP is 12” wide and 14” in length
)[image: ]	

Planning considerations:
Nest Box Placement
· Ideally, nest boxes should be placed within 200 feet of water so that wood duck broods do not have to walk through uplands to reach safe brood rearing habitats.  The farther ducklings walk the lower their survival.  Wood duck duckling survival is the lowest during those first few days after those one day old ducklings jump from their nest box to the ground or water below.
· Boxes placed over water or in the floodplain should be at placed higher than the topographic floodplain.
· Nest boxes placed over land should be attached to trees, or poles about 8’ above ground.  This will help to reduce disturbance from humans and easy access from some predators. 
· Attaching boxes to 2” steel pipe is best in areas with high predation pressure from raccoons and snakes.
· Nest boxes placed higher make monitoring and maintenance activities more difficult without specialized equipment.
· For areas without any existing nest boxes consider placing nest boxes so that they are visible from the creek, stream or wetlands.  Woodie females scout areas for nesting and brood rearing in late winter or early spring.  Clearing tree limbs around nest box will make boxes more visible to scouting hens and also reduce access to the entrance hole by predators from these branches.
· Face entrance side of nest box away from prevailing winds and away from the west.  Winds and direct exposure to the sun adversely elevates temperatures for roosting and nesting owls. Facing entrance side to the East is often the best orientation.
· Place the nest box so that it is either level or leaning slightly forward.  Nest boxes leaning backwards makes it very difficult if not impossible for day old ducklings to climb up inside the nest box to jump out of the entrance.  Improperly placed nest boxes are a death trap.  A nest box may become tilted backwards over time when placed on fast growing trees, e.g., willows.

Spacing of Nest boxes
· As part of their life-history strategy, female wood ducks often lay eggs in each others’ nest boxes. To reduce this “dump nesting” consider the existing use of nest boxes in the area designated for boxes.
· In areas with dense vegetation in the mid-canopy layer, nest boxes can be place as close as 30 feet apart. 
· Highly visible nest boxes placed over water should be placed at least 150’ apart. Do not place more than one nest box on a pole. This encourages rampant dump nesting, abandonment of clutches and occasionally aggressive behavior by some hens apparently confused about the location of “their” nest site.
Predator Guards
· Predatory guards can be used to protect boxes on trees and poles.  Native predators can discover active nest boxes and eat eggs or ducklings, or attack the incubating hen.  Following requirements for design, placement, and management of next boxes will greatly reduce predation pressure.
· Areas with heavy predation should have nest boxes placed on steel poles with sheet metal cone shaped predator guards.  These will discourage raccoons, squirrels and snakes from the nest box.

Nest Material
· Wood ducks do not carry nesting material into the box.  Natural cavities occasionally contain leaves, twigs, grasses or small woody materials.  Females need a soft bed where they lay their eggs in to before they begin to incubate.  Females lay one egg a day, burying that egg below the nesting material located in the nest box or natural cavity.  She will continue to do this until she has a complete clutch, which is typically between 12-15 eggs for older hens and fewer for one year old hens.  Near the end of her egg laying she will begin to pluck some of her down feathers to provide insulation from temperature extremes and conceal the eggs from predators.
· Place at least 4-6 inches of wood shavings, regularly available at hardware stores, into the nest box.  Do not place more than that, otherwise the hen might be sitting too high in the nest box and be within reach of a hungry raccoon. 

Additional requirements:
· Monitoring and Maintenance
· Monitoring nest boxes should occur at least once a year. If there is only one opportunity to conduct checks, that check should be the Pre-season check.  
· In the “Pre-season Check” or initial installation of the nest boxes ensure that 
· The box is placed correctly and secured with the lid on and functioning properly. 
· Any excessive material brought in by any winter guests is removed.
· Nest boxes are check by early February.  Females typically begin nesting in early March.  For those far north and at higher elevation locations add another month to this timeline.
· During the “Mid-season Check”, (around early April) make sure that the box is still attractive as a nesting site or functioning as a nest site that will have a successful hatch. 
· Consider checks in the late afternoon when the hen may be out on a food and latrine break.
· Look for presence of wood ducks or other wildlife
· If there are non-native starlings or their eggs inside, remove the eggs and discard them away from the nest site.  Starlings’ aggressive behavior can cause wood duck females to abandon eggs.
· Signs of hatched or predated eggs can also be visible during these nest checks.
· If eggs and nest are destroyed, remove the contents and discard in a location NOT under or near the nest box.
· If birds other than starlings or wood ducks are found using the nest box leave the female, eggs or young alone and wait until the young have fledged (flown away). Most birds are protected under the Migratory Bird Treaty Act and cannot be disturbed or harmed.
· At the “Post-season Check” (around July), assess the outcome of any use by wood ducks or other birds using the nest box. 







WOOD DUCK NEST BOX DIMENSIONS
(Sketch Printed with Permission of California Waterfowl Association)
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Figure 5.
 Wood duck nest box design
)




Make sure to scratch a cross-hatch pattern down the front panel interior creating a ladder that will assist the ducklings to exit the nest box.  Using the rough side of the wood on the inside panel will assist the ducklings as they climb up toward the exit hole. 

 (
Figure 6. Additional wood duck nest box dimensions
) (
CUT FOR A 4’ X 8’ EXTERIOR PLYWOOD
)   [image: ]        
                                                                           
WESTERN BURROWING OWL STRUCTURES
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 within this job sheet, 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. 

 	 [image: ]               [image: ]    [image: ]
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Figure 8. 
Winter distribution of burrowing owls from Christmas Bird Count (CBC) data 1966-1989
 (Klute et al. 2003)
)[image: ]  
Figure 7. Breeding range (Klute et al. 2003)
California supports one of the largest year-round (resident) 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.
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.  When incorporating most, if not all of these components into the overall system of burrows the planner and land manager should reconsider the true benefits of implementing this practice and management.

WESTERN BURROWING OWL STRUCTURE ELEMENTS
Nest Structure 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 Considerations
· 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 m 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. 
           [image: ]

This photograph depicts the burrowing owl nest structure layout. The visible structure assembled depicts what is installed within 30” of the soil surface.  
 (
Figure 9. Burrowing
 
Owl
 nest structure design (Barclay, 2008)
)         [image: ]

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.
 (
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.
)
[image: Millar station ABs 1 2-13-06]
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Management
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.
Dogs and other pets should be discouraged from coming within 50 yards of artificial burrow sites.  This is most important from Fe
bruary -
 August. 
) (
Burrow installation is most often done below grade 
   
with the irrigation box placed about 30 inches 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.
)
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Client:
	
	Date:
	

	Location:
	
	County/RCD:
	

	Contract #:
	
	Tract/Field:
	

	Planner:
	
	Acres:
	



	
	Targeted Species:
	

	Purpose:
	

	Location/ Spacing:
	

	Quantity/ Type:
	

	Dimensions:
	

	Materials:
	

	Timing of Installation:
	

	Operation and Maintenance:
	



	Conservation Measures
	


	Comments:
	




DESIGN APPROVAL:

[bookmark: Text21][bookmark: Text42][bookmark: Text22]Design Approved by:/s/ 	     _		        Job title:      			            Date:      	


CLIENT’S ACKNOWLEDGEMENT STATEMENT:
The Client acknowledges that:
a.	They have received a copy of the specification and understand the contents and requirements.
b. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply with all ordinances and laws pertaining to the application of this practice.
[bookmark: Text131][bookmark: Text132]Accepted by:/s/	     				                      Date:     		
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CERTIFICATION:
	Inspection Dates
	Year 1
	Year 2
	Year 3

	Initial Installation
	
	
	

	Certification
	
	
	



	Monitoring Dates 
	Year 1
	Year 2
	Year 3

	Pre-Season
	
	
	

	Mid-Season
	
	
	

	Post-Season
	
	
	



	Additional observations and/or recommendations:





I have completed a review of the information provided by the client or have conducted a site visit and certify this practice has been applied according to NRCS standards and specifications.
Certification by:/s/     				          Date:     		
Job title:      		   				          Construction JAA:      	


The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or a part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.
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