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Use of Electric Fencing to Exclude Bears
and Prevent Property Damage

Electric fencing has proven effective in deterring bears from entering landfills,
apiaries (beehives), livestock pens, gardens, orchards, and other high-value properties.
Numerous electrical fence designs have been used with varying degrees of success.
Design, quality of construction, and proper maintenance determine the effectiveness of
an electric fence. The purpose of this technical bulletin is to assist the property owner in
understanding and implementing electrical fencing as a tool to exclude and prevent
damage caused by black bears.

Understanding Electric Fencing

Electric fencing provides an electrical shock when an animal comes into contact
with the electrically charged wires of the fence. People unfamiliar with electric fencing
often are afraid that it will injure, permanently damage, or kill an individual or pet that
contacts the fence. This is not true! A properly constructed electric fence is safe to
people, pets, and bears.

Components of Electric Fencing

An electric fence is composed of four main elements: a charger, fence posts,
wire, and the ground rod.

Fence Charger. On a small scale electric fence (like that typically needed for
bear exclusion), the largest cost is normally the fence charger. A fence charger’s job is
to send an electrical pulse into the wire of the fence. Contrary to popular belief, there is
not a continuous charge of electricity running through the fence. Instead the charger
emits a short pulse or burst of electricity through the fence. The intensity and duration
of the electrical pulse varies with the type of charger or controller unit. Chargers with a
high-voltage, short duration burst capacity are the best because they are harder to
ground out by tall grass and weeds. These types are also the safest, because, even
though the voltage is high (5 kilovolts) the duration of the burst is very short (2/10,000 of
a second) (FitzGerald, 1984).




Two basic energy sources for chargers are batteries (12-volt automotive type)
and household current (110 volt). Battery-type chargers are typically cheaper to
purchase but require more maintenance because of the necessity of charging the
battery. The advantage of a battery powered charger is that it can be used in a remote
location where 110-volt current is not available. Most units that are powered by a fully
charged 12-volt deep-cycle batteries can last three weeks before needing a charge.
Addition of a solar trickle charger will help prolong the duration of effective charge in 12-
volt batteries.

Fence Posts. On small scale fences, the posts are normally the second largest
expense involved in construction. Therefore, when planning an electric fence it is a
good idea to utilize existing fencing in order to save money. If no existing fence is
available, posts will need to be placed around the area needing protection. Posts may
be wood, metal, plastic, or fiberglass. Wood and metal posts will need to have plastic
insulators attached to them which prevent the electric wire from touching the post
causing it to ground out. Plastic and fiberglass posts do not need insulators, the wire
may be affixed directly to these posts. Wood and metal posts are typically more
expensive and require the added expense of insulators, however, they are more durable
and generally require less maintenance.

Wire. Fourteen to seventeen gauge wire is the most common size range used in
electric fencing. Heavier wire (a lower gauge number) is more expensive but carries
current with less resistance and is more durable (FitzGerald, 1984).

The two most common types of wire are galvanized and aluminum. Galvanized
wire is simply a steel wire with a zinc coating to prevent rust, which makes the wire last
longer. Some wire is more galvanized than others. The degree or amount of zinc
coating that is around the core steel wire is measured in three classes. A class |
galvanization means the wire has a thinner coating of zinc than a class Il galvanization.
Class lll galvanized wire has the heaviest zinc coating and will last longer than the class
| and class Il wire (FitzGerald, 1984). In general, the cost of galvanized wire increases
as the class or amount of galvanization increases.

Aluminum wire is typically more expensive than the galvanized wire. Some
advantages of aluminum wire are: it will not rust, it conducts electricity four times
better, and it weighs one-third less than steel wire.

The Ground Rod. The ground is an often overlooked, but critical part of an
electric fence. Without a good ground, electricity will not flow through the wire. When
an animal touches a charged wire, the body of the animal completes the electrical circuit
and the animal feels the “shock”. The current must travel from the charger through the
wire to the animal and then back through the ground to the charger if the animal is to
feel the shock. The soil acts as the return “wire” (ground) in the circuit. However, if a




bird was to land on a charged wire without touching the soil the bird would not complete
the circuit and would be unaffected (FitzGerald, 1984). Some fence configurations use
actual grounded wires within the fence to enhance the grounding system.

The ground may be a commercial ground rod or a copper tube or pipe driven six
to eight feet in moist soil. Copper is expensive, so a copper coated steel pipe or any
other good conducting metal pipe will work also. Very dry soil can effect the ability to
create a good ground and has sometimes been a problem during drought conditions.
Pipe may be a better choice than a solid rod during drought conditions, because water
may be poured down the ground pipe to improve the ground. Some fence
configurations use wires as the grounding system, rather than relying solely on the soil
as a ground.

Recommended Electric Fence to Deter Black Bears
Conditions at fence sites will vary and will determine what the most effective
fence configuration will be. Commission biologist welcome the opportunity to visit sites
and provide custom tailored advise on constructing an effective electric fence. The
following recommendation will cover most situations with low to moderate pressure from
black bears. Use a five strand aluminum wire fence that is 40 inches high with wire
spacing every eight inches apart using the previously mentioned wired grounding
system (see Figure 1). The wire closest to the ground level (the lowest wire) should be
a charged or “hot” wire. The second wire should be grounded. The third wire should be
hot. The fourth wire should be grounded and the fifth wire should be hot. If using metal
or wood posts, insulators must be used to keep the hot wires from grounding out. The
cost of this type of electric fence utilizing fiberglass posts and a 110 volt fence charger
is approximately $200 for a 40' x 40" area (160 linear feet of fence).
Materials:
1 -1, 312 foot roll (1/4 mile) 14 gauge aluminum electric fence wire
1 -50 foot roll 12 gauge insulated wire
20 - 5 foot 5/8 inch dia fiberglass fence posts
5 - plastic gate handles
1 -110 volt fence charger
1 -10 foot ground pipe
4 - plastic electric fence signs
Installation. These instructions are for a square shape fence exclusion, but the
process would be very similar for other applications. Drive 4 corner posts 1-foot deep
into ground and stake with guy wires. Clip, rake, and keep clear any vegetation in a
15-inch wide strip under the fence and apply herbicide. Attach and stretch the
aluminum wire at 8-inch increments starting 8 inches from ground level. A loop of wire



should be left on each wire at the first corner post. Once the wire has been stretched
around the outside of all the corner posts back to the first post a plastic gate handle
should be attached to each wire and the gate handles should be attached to each
corresponding loop on the first corner post. Drive in the remaining 16 posts to the same
depth at 8-foot intervals between corner posts. Secure each of the five wires to each of
the posts with additional wire. Attach four plastic electric fence signs (one on each side)
to the top wire of the fence. Attach a 12-gauge strand of insulated wire to the positive
terminal of the fence charger and attach it to the first, third, and fifth wires of the fence.
Attach another 12 gauge insulated wire to the negative terminal of the charger and
attach this wire to the ground pipe which has been driven into the ground 6 to 8-feet
deep. Attach another 12 gauge insulated wire from the negative terminal of the charger
to the second and fourth wires on the fence. Plug the charger into a 110 volt power
supply and the fence is in operation.

Tips to improve the effectiveness of your electric fence to deter black bears:

1. If using a 12-volt fence charger, ensure that the battery is charged; check every
two weeks.

2. Make sure terminals on the charger and battery are free of corrosion.

3. Make sure hot wires are not being grounded out by tall weeds, fallen tree
branches, broken insulators, etc.

4. If fence wires have been broken and repaired, make sure wires are corrosion

free where they have been spliced together. Also, tighten the fence at each
corner post as wires that have been spliced and are loose make poor
connections.

5. Be sure to rake vegetation from under and around the outside of the fence as this
may act as an insulator.
6. To improve the ground around the perimeter of the fence add a piece of 24 inch

chicken wire laying on the ground around the outside of the fence. This should
be connected to ground.

7. During periods of drought pour water down the ground pipe and around the
ground pipe to improve the ground. Digging a 6 inch deep 6 inch diameter hole
around the ground pipe and back filling with rock salt will also improve the
ground. Additional ground pipes may also be added to portions of the fence
farthest from the charger.

8. To ensure that the bear solidly contacts the charged portion of the fence, a bait
like bacon strips, a can of sardines, or tin foil with peanut butter may be attached
to one of the top hot wires. Make sure these do not contact the ground, thus



shorting out the fence.

9. When protecting a specific structure (like a shed or rabbit hutch), the fence
should be placed 3 to 5 feet away from the structure (rather than on it) so that the
bear encounters the fence before reaching the attractant.

10.  Protect the fence charger from the elements by covering it with a plastic bucket
or a wooden box.

11.  Place plastic electric fence signs around the perimeter of your fence to improve
visibility and to warn other people.
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Figure 1. Diagram of properly constructed electric fence to exclude bears.

% Exclusionary Electric Fencing

14 Gauge
o~ Aluminum Wire

5 Fiberglass Post
[driven 1' deep)

| {spaced & apart) d__mt_\f\"'lﬂ__—ﬂu——____
s ]
32" —

e Gate Hands | croundwie 32 ]
__.—o—'_'_'__—'_'_'_'_'—

wﬁf—ﬂ;— -
it i
fﬁw
/ mmmmmmmmmmm B

LA
o NN AT MO

Fence
Charger

1
4%71 ;N’\N\mmmmmm

Ground Level

12 Gauge 4
Insulated Wvire

— Copper Ground Pipe
{drven B' - 8' deep)




