649H-7

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE SPECIFICATION

649M – STRUCTURE FOR WILDLIFE, ESCAPE RAMP RETROFIT
For Watering Facilities & Open Storage Tanks

I. SCOPE
Retrofit existing watering facility (troughs, tanks, etc.) to allow for the escape of wildlife that become trapped while trying to drink and to remove obstructions above the watering facility such as boards and wires. Preventing wildlife fatalities at water troughs conserves our wildlife and helps maintain a clean, uncontaminated water source which is critical for healthy livestock operations.
II. AREA AND TIMING
The areas to be treated shall be shown on the plans and, the methods used, target species, and timing of treatment are all shown on the practice Implementation Requirements Sheet and supporting materials. This enhancement applies to any watering facility in the crop, pasture, range, or forest land use area. This application if not necessary for stock ponds, ball type, energy-free waters.
III. PLANNING AND GENERAL REQUIREMENTS
Most livestock watering devices installed for livestock have historically not been designed, installed
or maintained with wildlife in mind. These watering devices established for wildlife can double as vital water sources for bats, birds, and other wildlife that assist ranchers in maintaining healthy rangelands. Where past facilities have been installed, retrofitting these with suitable escape ramps can reduce incidental mortality to wildlife species while providing needed water.

Wildlife escape structures for watering facilities and tanks must meet the following requirements: 
1. Extend down the inside wall of the tank/trough (in both directions), into the water making contact with the tank/trough bottom. There should be no gaps where small birds or mammals could swim under the ramp.
2. Reach to the bottom of the watering facility or to the depth of the lowest possible water level, 
3. Be firmly secured to the rim of the watering facility so as not to be displaced by livestock 
4. [image: þÿ]Be built of graspable, long-lasting materials, such as: painted or coated metal grating, roughened fiberglass, roughened concrete, rock and mortar, or high-strength plastic composites, 
5. Mesh should be not larger than ½ to ¾ inch
6. Have a slope no steeper than 45 degrees, 
7. Be located to cause minimal interference with other uses (i.e. livestock access) 
8. One structure for every 30 linear feet of watering facility edge.
9. Be installed in all aboveground or beneath ground open water tanks. 

Expanded-Metal StructuresFig. 1 – Standard Expanded Metal Ramp

Expanded metal ramps are well-suited to troughs that are less than four feet deep, but can be adapted to most tanks. The expanded metal should be 14-10 gauge, with ½ to ¾ inch rigid mesh, finished with a rust inhibiting, non- toxic, paint or coating. In general, the size of the metal square determines the height of the ramp, which should roughly equal the depth of the tank. See Appendix A for an example of a building design.

· Where ramp damage may occur, reinforce the underside of the ramp with rebar or flat metal, or use a concrete/rock-and-mortar ramp.
· For tire tanks (or irregular sided tanks), the ramp can be fitted by cutting the edges (the “wings”) of the ramp, so the ramp comes in contact with the entire depth of the tank wall. The overhanging tire edge may also be trimmed a few inches to accommodate the ramp. See Fig. 2.
· In rectangular tanks, escape ramps should be placed at one end of the trough so they minimize interference with bats and birds swooping in to drink. The recommended ramp is one that extends the short width of the tank; so that it touches each side of the tank wall. See Figure 3.
·   Expanded metal ramps may be designed to provide for deeper, open-water storage tanks. Several design options are available: 1] a large standard ramp can be further extended by building a concrete or rock/mortar ramp leading from the tank base up to the ladder; which will allow an animal to reach the metal ramp; 2] a long “v” ramp can be designed, which curves with the shape of the tank (the bottom of the ramps may touch, but not cross); 3] any other that meets the basic guidelines. An alternative option is to cover the storage tank with a hard cover (such as fiberglass or metal) or thick (>1.5mm) membrane (such as a lagoon liner) which will not allow wildlife access to the water and which will not allow pose an entanglement and/or drowning hazard. Additional examples Figures 5-8

Fig. 2 - Tire Trough Expanded Metal Ramp[image: ]	Fig. 3- Rectangle Expanded Metal Ramp


 
rounded edge to fit the inside of a tire tank.        

  [image: ]                               [image: ]
Fig. 4 Ramp design option: Bent Metal Gratin             Fig. 5  Ramp design option: Triangular wire mesh

Installation.	Ramps must be firmly attached to the trough. A metal-tapping screw and washer is effective, or a bracket with a bolt and wing nut (allows easier removal for trough maintenance). 


[bookmark: _GoBack]      [image: ]           [image: ]
      Fig. 6   Float Cover /Ramp Combination 		     Fig. 7 Ramp design: Rock and Mortar

Concrete and Rock-and-Mortar Escape Structures
Escape ramps made of concrete or rocks-and-mortar can be very effective and durable, and can be used in a variety of troughs. These ramps are especially useful in concrete troughs or those with irregular
shaped tanks sides (i.e. tire tanks), where ramp damage is anticipated, or where larger wildlife may become trapped in a tank.  Two primarily used designs are provided below:

Rock-and-mortar ramps can usually be made of local rock, reducing expenses for materials and transportation. Set rocks firmly in mortar to form a ≤45˚ ramp from the bottom of the trough to the rim. The ramps must be capped with concrete unless the rock is rough surfaced and provides a 45˚ slope in its entirety. Capping will also lessen livestock damages. During curing, the concrete must be deeply etched (a wire brush works well) or aggregated added to provide a graspable surface. (Figure 7)

Concrete ramps are built in much the same way, using concrete mixed on-site and poured into a wood mold to produce a concrete ramp that slopes ≤45˚ from rim to bottom. Rebar is needed to strengthen the concrete in larger ramps (refer to manufactures instructions). During curing, the concrete must be deeply etched (a wire brush works well) or aggregated added to provide a graspable surface.
Like other wildlife escape structures, rock-and-mortar and concrete ramps must meet the interior sides of the trough and have a maximum slope of 45 degrees. If a ramp is not stable enough to attach firmly to the tank wall, a metal plate should be set into the concrete and bolted/welded to the trough.
· Recalculate the livestock watering needs before installing a concrete or rock/mortar ramp; the ramp will reduce the water storage capacity of the tank.
· For tire tanks, the concrete or rock/mortar must extend completely into the tire bead. The overhanging tire edge may be trimmed a few inches at the ramp to prevent a ledge obstacle.

Poly mesh escape ramps are offered commercially in the same design as the expanded metal ramps.

Ensure the product meets the guidelines provided on page one; in addition, ensure the materials are UV stabilized, and are freeze and crack resistant


Additional Considerations for Wildlife Friendly troughs
1. Horses can get their manes caught in sharp ramp protrusions. If this is a concern, use “flat” metal mesh, grind the edges and install edges flush with the trough. 
2. Obstruction removal of all wire fencing material up to 36 inches above the water must be removed to reduce collisions by bats or birds. Board and other echolocation material, at least one inch wide, may be installed at a height of at least 18 inches above the water, or 
3. Rearrange the fence line to create an adjustable pivot point thereby removing any obstructions above the water surface while allowing full access to a single trough from two different grazing areas.
4. Ramps may be designed to cover float valves or discharge pipes for additional protection.
5. Fencing material should not extend across the water surface; species that skim across the water can accidently hit wires or poles and fall into the water. If fencing across the water is necessary it should be made highly visible (e.g. PVC coated).
6. Consider designing the tank to promote wildlife use: 1] a larger diameter tank provides more accessibility (≥10” dia.), 2] which is not bisected by a fence and doesn’t contain overhead wires, posts or other structures, 3] where algae is controlled and 4] where the long axis of the tank is parallel to the prevailing wind direction (promotes in-flight drinking safety).
IV. OPERATIONS AND MAINTENANCE
Installed escape ramps are most effective when the following measures are taken, along with consistent monitoring while livestock water has been piped to the troughs:
1. Check ramps periodically to ensure proper function; clean off any algae or debris.  Extended metal ramps should last at least 5 to 10 years if properly painted or coated. Concrete rock and Mortar ramps should last the duration of the tank life-span.
2. Water levels should be kept no lower than six inches from the trough rim.
3. Maintain year round water is best.
4. If year round water is not available, practice full or dry management of livestock troughs to reduce attracting wildlife to partially filled watering facilities
5. When monitoring, insure that ramps are never above the waterline
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[bookmark: _bookmark0]Appendix A
Wildlife Escape Ladder Design
Metal stock tank, 20” deep
Materials: 10 -14 gauge, flattened or regular, expanded metal.  Recommend flattened expanded metal ¾“- #9.
[image: ]
4’x 8’ Panel of Expanded Metal (yields (8) 20/24” deeps tank ladders)                                Cut Lines
24”


1]  Torch cut eight 24” x 24” squares. Total cutting length is 20’.     Time: approx. ½ hour.
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24”

2]  Make a template of the cutout areas and mark the cut lines with permanent marker or soapstone.32”
4.5”
3-4”
Cut Out
Area
19”
Cut Line
28”
1.5”
22.5”
Bend lines are 2.25” from
the centerline


3]  Torch cut the cut lines.             Total cutting length is 46” per ladder. 
Time: approx. 40 min. (8 ladders)



[bookmark: _bookmark1]Appendix B
Quantity of Ramps per Tank or Trough
Quick Guide

	Round Tank Diameter (feet)
	Tank Circumference (feet)
	Tank Area (sq. feet)
	Minimum Number of Escape Ramps (every 30LF of rim length)
	Recommended Number of Escape Ramps
(every 15LF of rim length)

	≤4
	≤12.6
	≤12.6
	1
	1

	5
	15.7
	19.6
	1
	2

	6
	18.8
	28.3
	1
	2

	7
	22.0
	38.5
	1
	2

	8
	25.1
	50.3
	1
	2

	9
	28.3
	63.6
	1
	2

	10
	31.4
	78.5
	2
	3

	11
	34.6
	95
	2
	3

	12
	37.7
	113
	2
	3

	13
	40.8
	132.7
	2
	3

	14
	44.0
	154
	2
	3

	15
	47.1
	176.7
	2
	4

	16
	50.3
	201
	2
	4

	17
	53.4
	227
	2
	4

	18
	56.5
	254.5
	2
	4

	19
	59.7
	283.5
	2
	4

	20
	62.8
	314.2
	3
	5

	21
	66.0
	346.4
	3
	5

	22
	69.1
	380.1
	3
	5

	23
	72.3
	415.5
	3
	5

	24
	75.4
	452.4
	3
	5

	25
	78.5
	490.9
	3
	6

	26
	81.7
	530.9
	3
	6

	27
	84.8
	572.6
	3
	6

	28
	88.0
	615.7
	3
	6

	29
	91.1
	660.5
	4
	7

	30
	94.2
	706.9
	4
	7


required ramps
Example:
8ft. long x 3ft. wide tank


*every 30 linear   feet of tank edge

  fee



 
 additional ramp



circumference is 22 LF



20 foot diameter tank

additional ramps*
required ramp
Goes edge to edge (3 ft wide)

  fee


Appendix C
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*Suggested Technique for Ramp Construction*

Materials

« 13 gauge 1/2inch or 3/4-inch metal = Saw Horses or table, fwo 256 boards, large C-clamps and
meshin 2% 2 squares angle iron (x4 will also work, but not as well)

« Rust-Proof Paint « A buddy to help bend the material (optional)

« Washers & self-tapping metal screws « Heavy malletor light sledgehammer

« TEmetalis not pre-cut, grinder or suitable » Drill (with masonry bit for concrete troughs)
cuting tool

Step1: Cut Mesh Step 3: Hammer the Bends

To fnalize the shape of the
ide, wa 3 bammer to creste
the proper bends forthe ramp.

Step on the “top” o create he
‘portion that wil g ver the
‘upper edge of the roush. Step.
o the “haue” o fsten the
botom (dis part will ay fst
when mstaled)

Step 4: Paint

To reduce deterioration of the material, spray the ramp with
rust-proof paint.

Step 5: Installation
« Attach to edge of rough with washers and fwo.
selftapping meta screws.

« The bottom should reach the base of trough, or atleast

b elowthe lowest water level

Buse « Tastll s fsh withside ofthe tough
Length (A) should reach the bottom of the trough
el o 3 st o ot s JveL Maintenance:
Keep roughs full yesround to provide consistent soce
Step 2: Bend Sides to 45 or 90 Degrees  of drnking wate for widife. This is especally impartant

during the dry season and in periods of drought.

Try using 2x6 Ifthis s not an option, practice a *full o dry” management
boards clamped of livestock troughs. These methods will reduce the potential

around the grate (a5 for hazardous low-water levels.

shown here) with

angl ronto make For more nformstion, plesse contactyour locs] NRCS Office

i s usda.gov!





