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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE SPECIFICATION

FENCE
(feet)

CODE 382

POWER FENCE

SCOPE

This specification establishes the technical details, workmanship, quality and extent of materials required to
install the line assemblies in accordance with the Conservation Practice Standard. Specifications for braces
and other line assemblies are contained in separate documents.

The NRCS Washington Jobsheet for Power Fence shall be used to document the site-specific requirements
for installing, operating, and maintaining the practice on a specific field or treatment unit. The work shall
consist of furnishing and installing materials for the specified design at the location(s) shown on the plan map,
drawings, or as staked in the field.

Fencing includes brace assemblies, line assemblies, gates, cattle guards, and other components required for
meeting site conditions and achieving the objectives of the practice application. Other documents
(worksheets, maps, drawings, and narrative statements in the conservation plan) may be used to document
site specifications, plan or design the practice. If a fence is being planned that is not provided for in the
following specifications, contact the Washington State Range Management Specialist for approval at the
beginning of the planning process and prior to construction.

The fence will be installed in accordance with proper safety procedures. The completed job shall be
workmanlike and present a good appearance.

If brush or rock clearing, grading or other land work is to be done in conjunction with the fence installation,
appropriate grading and erosion control measures shall be undertaken or installed. Specifications for all
measures to be installed in conjunction with the fence should be attached to the Jobsheet.

TYPE OF FENCES

High Tensile Power Fence

Power fence is an alternative to standard post-and-wire fencing. Livestock must be trained to respect a power
fence if it is to be effective. Typically, power fences are designed to be more of a psychological barrier than a
physical one.

Power fence is far less visible than conventional fences of equal duty. This is due to relatively thin wire profile
and fewer line posts. Visibility becomes a factor when people or animals move through power-fenced areas
the first few times after construction.

Flagging should be placed on the wire(s) at eye level of the target species. Place the flags at 25-foot maximum
intervals between posts. Because of its durability consider recycling salvaged, plastic bale-twine. A 16-inch
length of twine double-wrapped around the wire and tied with a tight square knot will hold its position
indefinitely.
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MATERIAL AND INSTALLATION SPECIFICATIONS
All materials used in the construction of fences shall have a minimum life expectancy of ten (10) years. Fences

will be constructed that equal or exceed the strength and durability of one built in accordance with the
materials specifications in the following tables.

Wire

The number of wires will be two or greater with one grounded wire required.

All wire for power fence will be high-tensile smooth single strand, 12-1/2 gauge, Class lll galvanized per
ASTM-854, with a breaking strength of 135,000 psi minimum and should not exceed 170,000 psi maximum.

Wire with over 170,000 psi is extremely difficult to work with. The use of a crimping tool is recommended if you
plan to use wire over 170,000 psi.

Barbed wire will not be used in electrified fences because of the safety hazard.

The maximum length of wire per energizer shall not exceed manufacturer's recommendation of the size, the
type of wire, and the energizer used.

When splicing of wire is necessary, use cloverleaf knot, square knot or compression fittings.
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Fence Wire Tension

An in-line wire tensioning device or ratchet tensioner must be placed on each wire, between every tie off. On
long stretches place the in-line tensioner in the middle of the pull. On multi-wire fences alternating the
placement on each side of a post will prevent a dead-short. If devices are placed directly above or below each
other, tensioners will get hooked on each other causing a dead-short. Wire tension should be maintained at
175 to 200 pounds per wire.

Temperature variations must be considered when setting the tension on line wires (wire will tighten in cold
weather and expand in hot weather). All line wires shall be dead-ended on gate, corner, or the anchor posts
(pull posts) of in-line brace units.

Insulators

Insulators shall be used on all hot wires to attach wire to conductive posts. They will be UV-stabilized plastic,
porcelain, or composite materials. Avoid the use of “soft” plastic insulators where the insulator will be placed
under strain, as they will wear with time causing a short that is difficult to find. For non-conductive posts with
drilled holes, a manufactured cotter key is the preferred attachment method. A wire loop fashioned from a 12-
1/2 gauge galvanized wire may be used in lieu of manufactured cotter key. For posts without holes use
insulators that fit the need. The insulator must be fastened to the posts so that the wires slide through the
fastener with ease.

Energizer
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The capacity of the energizer must match the level of control needed. The energizer should guarantee a high-
energy pulse, (usually once per one to two seconds) that will effectively control animals over long distances.
Energizers are identified by their stored energy (measured in joules). When choosing an energizer, determine
the power source available. Mains powered energizers are the best choice where you have reliable mains
power. Mains/battery-powered energizers combine the advantage of mains power with battery backup.
Battery-powered energizers are the logical choice for remote areas. Typical batteries are 12-volt, 6-volt, 9-volt
or D-sized batteries. For permanent power fencing, deep-cycle batteries are preferred and should be capable
of operating three weeks without recharge. Solar panels are available to charge the battery by converting light
directly into electricity. Battery-powered energizers are best when placed in the center of the fence. All
energizers should be protected from animals and kept off the ground to protect from insects and moisture.
Select the energizer that has the stored energy (joules) with the minimum requirements provided below:

1. Ajoule rating of 0.7 minimum

2. Cattle, horses — minimum of 0.7 joules and 4,000 volts measured at all points along the fence.

3. Elk —minimum of 1.5 joules and 5,000 volts measured at all points along the fence.

4. Sheep, Deer, Bison — minimum of 2.0 joules and 5,000 volts measured at all points along the fence.
5

All energizers will have a lightning arrester, high-impact, weather-resistant case, solid-state circuitry,
and a safety-pace fuse.

Lightning Protection

Install Lightning Diverters: Lightning may damage your energizer if it strikes your electric fence. Energizers
will have internal lightning diverters that give partial protection against small strikes. Installing an Adjustable
Lightning Diverter will give added protection; otherwise disconnect the energizer from the fence and power
supply during lightning storms. Adjustable diverters allow the user to adjust the “gap” to meet the energizer
output without reducing performance. Lightning always finds the easiest way to the earth. In areas where
lightning is a problem, installing an earth system to include a lightning diverter is essential. This can be at any
location along the fence, not just at the energizer location. Recent trials have shown that combining the
energizer and lightning diverter earth systems not only improves the energizer grounding, but also protects it
from lightning damage. The minimum number of earth ground rods is three. Using the diverter does not
guarantee complete protection. In bad lightning areas, grounding the hot fence wires helps significantly (see
the recommended earth installation below).

Grounding

All power fences must have an adequate ground. Poor grounding is the leading cause of power fence
problems. Moist soil is a good conductor of electricity, so power fences on irrigated pastures rarely require
ground wires. Grounding in these situations would be for the energizer only.

Where soil conditions are dry (dryland pastures, rangeland, and frozen conditions) animals may not be
adequately shocked unless ground wires are included in the system.

The number of ground rods required for an adequate ground may vary. A simple rule of thumb is one rod for
every five joules of stored energy with three rods being a minimum. A maximum reading of 0.2kv on a volt
meter in dry conditions will determine if an adequate ground has been achieved.

Rule of thumb: 4-3-2-1

4 - Meters between ground rods (use 10 feet minimum)
3 - Minimum ground rods required

2 - Meters in length of ground rod (use 6 feet minimum)
1 - Wire connecting all ground rods.

To ground an energizer, run an insulated galvanized wire from the ground post of the energizer to a 6-foot
galvanized pipe or rod, driven into the ground a minimum of 5-1/2 feet. If soil limitations prohibit this depth, use
more rods. Galvanized pipe must be at least 3/4-inch in diameter, and galvanized steel rods must be at least
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1/2-inch in diameter. If multiple rods are needed for an adequate ground, driven rods should be spaced at
least 10 feet apart. Grounding rods should be a minimum of 30 feet from buried electrical or telephone earth,
metal pipes carrying domestic or stock water, dairy shed pipe work, steel buildings, etc. Energizers should be
connected to the ground rods with 12-1/2 gauge galvanized insulated or heavy-duty underground cable wire
attached with ground rod clamps. Connect all rods together using one continuous galvanized wire.

When using a hot-ground system, all ground wires should be connected by the use of insulated cable and
those ground wires attached to the earth ground (galvanized ground rods). Carry the ground through all gates,
additional fences, etc., with insulated galvanized cable. If the ground cannot be carried through, additional
ground rods will be placed at appropriate intervals along the fence to achieve an adequate ground. Locate the
ground rods anywhere along the fence that a 6-foot depth can be obtained. Attach ground rods together with
bare galvanized wire unless the potential exists for a short. In this situation, use insulated or heavy-duty
underground galvanized wire with equal or greater diameter as fence wire.

Try to locate ground rods near permanent moisture if possible to receive a higher flow of electrons. Locate
ground rods where they are not likely to interfere with cultivation or traffic, and where they will not be damaged
by or cause injury to livestock.

Line Posts

See TABLE 1-Line Post Requirements for Power Fence below for recommended types, sizes, spacing,
setting depths and coatings.

Wood posts can provide strength, but require insulators.

Fiberglass posts shall be a composite of marble, fiberglass, and polymer resins that have been treated by
thermosetting (heat treatment).

Composite posts are typically constructed of wood and plastic plus UV-inhibitors. They are hon-conductive
posts requiring no insulators.

Steel line posts are acceptable, but require insulators that attach to the posts. If the insulator becomes broken
or fails, a dead-short will result. Therefore, steel posts are not recommended.

On vertical angles (extreme downward pull) use porcelain insulators or equivalent that are capable of holding
the wire under that strain. On extreme upward pulls, a short piece of fiberglass, composite, or insultimber post
tied down to a deadman, is preferred.
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Table 1 Line Post Requirements Wood posts do not need to be new materials (Railroad Ties and Power Poles are
adequate); however, all posts shall meet the minimum criteria for durability and protective coating. Wood posts need to be
sound and free from decay, with all limbs trimmed substantially flush with the body. Post shall be sufficient length to meet
buried depth, fence height requirement plus 3 inches. Lengths listed below are based on a 42-inch top wire height.

LINE POST TYPE MINIMUM MINIMUM MINIMUM MINIMUM
DIAMETER SETTING LENGTHS PROTECTIVE
DEPTHS COATING,
OTHER
Wood-juniper, cedar 3-1/2 inches 24 inches 6 feet None
Wood other than above 3-1/2 inches 24 inches 6 feet Complete

penetration of the
sapwood with
approved
treatment
materials.
Pressure-treated,
entire length of
post. See note

below.
Fiberglass round section .75 inch diameter 18 inches 5 feet UV-stabilized
Australian ironwood 1%inchesby1% | 18 5 feet
inches

Table 2 Line Post & Stay Spacing

FENCE LINE POST SPACING
TYPE Maximum Interval

2-Wire 100-foot centers, with or
Fence without stays.

3-Wire 75 feet without stays

Fence or 100 feet with a stay midway
greater between line post

Stays

Fiberglass stays of thermosetting reinforced composite consisting of marble fiberglass and high-polymer resins
shall be used. Alternatively, stay may be of Australian ironwood.

Line Posts and Setting
All posts shall be placed to the required depth and shall be firmly embedded. Posts shall be set to the
minimum depths listed in Line Post Requirements.

Wood posts shall be driven or set in holes and backfilled with compacted earth or poured concrete. Where
postholes are dug, the holes shall be at least six (6) inches larger than the diameter of side dimensions of the
posts. Earth backfill around posts shall be thoroughly tamped in layers not thicker than 4 inches and shall
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completely fill the posthole to the ground surface. Concrete backfill around posts shall be rodded into place in
layers not thicker than 12 inches and shall completely fill the posthole to ground surface. Backfill, either earth
or concrete shall be crowned up around posts at the ground surface.

Concrete shall be class 3000 in accordance with Washington NRCS Construction Specification CS-42,
Concrete for Minor Structures. Concrete shall be allowed to set for ten days before tension is applied to the
line assemblies through tightening of wire.

Steel line posts shall be driven solidly into the ground until the plate is covered plus 2 knobs, minimum of 18
inches. If soil conditions prevent firmly settling line posts in the ground, Figure-4 (WA-Standard Drawing Isk-
260) or wire cribs (WA-Standard Drawing Isk-253) may be used.

Staples

Staples for the ground wire shall be driven into the post at an angle in the same direction as the line wire is
pulling. If the line wire pull is up, staple legs shall angle upwards when driven into the post. Staples shall be
driven just deep enough to snug the line wire without bending it. The line wire shall be loose in the staple.
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BRACING AND ALIGNMENT
Brace posts shall not be set in muck, peat, or soils on which water stands.

There is no maximum distance between brace spacing as long as means are available to stretch wires It is
recommended not to exceed 1/2-mile between gates (braces) for ease of management.

Braces are required at all end corners, gates and definite angles of change (horizontal and vertical) greater
than 5 degrees if bearing on a metal line posts, greater than 20 degrees if bearing on a sound wood post a
minimum of 4 inches in diameter and embedded a minimum of 3 feet.

e Between 20 and 60 degrees angle of change use a 4 post brace (which is a double H that does not
share a common post like the 3 post Standard H-brace) or a double diagonal floating or steel diagonal
brace
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e Greater than 60 degrees angle of change a 3 post brace — horizontal (Standard H-brace) or a diagonal
brace may be used
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How to estimate a 5° angle
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BASIS FOR ACCEPTANCE
After the fence has been installed, a site inspection will be made to determine if the materials and the design
and installation adhered to the site-specific specifications documented in the practice Jobsheet.

NRCS, WA
July, 2009



	FENCE TYPE
	LINE POST SPACINGMaximum Interval
	2-Wire Fence
	3-Wire Fence or greater

