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Technical Assistance for 382 Fence Should:
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Context Today (Alyson Shotz)


Presenter
Presentation Notes
Increase the vocabulary of fence. A very pointy presentation. This will lead to better discussions with client of present conservation purposes of fence. These topics will be far ranging because the clients we work with these days have vast interests and backgrounds

“Birds can’t see glass [and] they don’t understand the same cues [humans do]. They treat the world very literally,” “If they see trees on the other side of a glass wall, they don’t know there’s an obstacle and if they see the reflection of a tree in glass, they don’t know that they can’t fly to it. 
Aesthetics.  Ok to get ahead of the conversation but not ahead of the conservation decisions. 


»

Fence Webinar rationale

Goal is to prepare planners for JAA certification in all states and be expert
enough to accomplish your goals.

1. Background information is on the ‘Natural History of Fence’.
2. We will take a close look at the 2013 (382) Fence Standard.
3. Then look at the tasks you must perform before the fence can be built.

Only way to learn something new about a topic that everyone knows
something about is to drill down.

Use a mix of movies, old photographs, dead Presidents, and recent science
citations to review history and context of fence.


Presenter
Presentation Notes
“what kind of fence do they need to plan”? Instead of a “how to build a fence workshop”. This is a complete review of fence. Not what it does but more of what it ‘is’. Some of which you may already know. Be patient, maybe the next segment will contain something new. I have to go from a to z. 



Fence Tasks

Make a Fence
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Presentation Notes
Help on key decision analysis.
Identify Intended Purpose
Consult Building Regulations
Understand Maintenance Requirements
Consider the Landscape
Both structural and natural conditions.



Fence Tasks

Design

Similar
landscape
/Temporary

success

Buy —W examples



Presenter
Presentation Notes
Well designed fence is not just a highly detailed engineering drawing off the shelf! YOU have to make it. Performance expected by employees after this training is to be prepared to meet your State’s job approval process for fence. Additional  performance will be to utilize content at train the trainer events. Use your best wisdom and experience to meet on the ground planner requirements. Do each of these tasks once each time. You or the landowner must do these. But you need to know what to do.
Legal fence gets back to boundary laws and trespass and restitution for damages. (cow under fence to get grass) Interior fences seldom need to meet that criteria or level of protection.


Fence Interview

Before you interview, you should make observations of fences in your
service center area.

See how the fence was laid into topographically challenging areas.
Also observe levels of maintenance.

1. Ask during the interview ‘Who built the fence?’

2. Ask when it was erected?

3. Ask what were the conditions under which it was erected?
4, Ask about the manner in which it was erected?

5. Ask about the purpose for its erection?


Presenter
Presentation Notes
A fence is a common object found on or along boundaries. The surveyor should not ignore a fence since the fence may be evidence of the record boundary or, in the alternative, may represent a possession boundary that extends or usurps (i.e. clouds) the client's title. It behooves the surveyor to determine the relative location of the fence, who built the fence, when it was erected, the conditions under which it was erected, the manner in which it was erected, the purpose for its erection, and the authority or weight of the fence as evidence to the record boundary. If the fence is evidence to the record boundary the surveyor may use it to reestablish or support the location of the record boundary. On the other hand, if the fence does not coincide with the record boundary, the surveyor must explain the possible significance of the difference. The responsibility of the surveyor is not to resolve any conflicting title claims but identify and locate any potential conflicting title claims. This information is communicated to the client (or their attorney) in a clear, understandable, and comprehensive manner. The client may, after receiving legal advice, decide to do nothing, maintain the status quo, negotiate and compromise with the neighbor, recognize any adverse claims, arbitrate, or litigate.  -what to do about fences


Conservation Purposes

 More pastures = more
management.

* More pastures = more
flexibility.

 More pastures = better

vegetation management.

e Objectives must meet a
Resource Concern

e Define property boundaries

e Control/Separate groups of
domestic livestock

e Protect drivers from
collisions with animals
e /

SAFETY



Presenter
Presentation Notes
Why do we fence? For conservation it would be riparian management; protect new seedlings; manage grazing distribution. A landowner does it for time efficiencies in gathering cattle, to separate groups of animals, mark property lines, and in some cases too exclude problem animals. calving
delineate property, section off agricultural fields, demarcate parcel boundaries of the same ownership, corral cattle, and along roads for safety
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The Context of FENCE as
a Conservation Purpose

In 1763 America, owning and farming land
represented economic independence. A
fence stood for the freedom that went with
land ownership.

Around 1860, farm fences represented one
of the largest investments to raise crops. A
farmer needed to invest two dollars in
fences for every dollar in land.

The half life of barbed wire is 50 years.
Fences are long-term vertical & horizontal
features on the landscape.

Need to establish in the interview, ‘How long

will the present management purpose Last?’

NEPA and
NHPA

A Handbook for Integraring
NEPA and Section 106

CEQ (2013) A
Handbook for
Integrating NEPA
and Section 106.



Presenter
Presentation Notes
Historic context” or “context” is background information gathered to evaluate the historic significance of a historic property. 

“Context” is the geographic biophysical, and social context in which the effects will occur.  Society as a whole, the region, and affected interests are examples of context. 

Considering contexts does not mean giving greater attention to effects on society as a whole than to effects on a local area. The importance of a small-scale impact must be considered in the context of the local area and not dismissed because it lacks impacts on larger areas.



A Natural History of Fence
Salem Virginia 1855

A View of Salem in Virginia in 1855 by Edward Beyer

Similarly, the sport of fencing
(1190 BC) represents the

Totn and Fence share a common word root. two-sided nature of fences
In Old English, town meant “enclosure, ;’t':r?;;inswe and defended
fortified place” or “fence.” '

Enter Fullscreen More information



Presenter
Presentation Notes
About the fence posts that look like they were made out of trees?  Four centuries before the Olympic Games of Antique Greece, a bas-relief in the temple of Medinet-About in High Egypt and built by Ramsès III in 1190 BC, depicts a sporting competition organized by the Pharaoh to celebrate his victory over the Libyans.

The origin of the words town demonstrate the close historical connection between fences and communities. The word town developed from an Indo-European root that meant “enclosed, fortified place.” In Old English, town meant “enclosure” or “fence.” Town shares its root with the current German word Zaun, which means “fence.” 


Living Fences - Mt. Vernon °...for no sort of fencing is more
expensive or wasteful of timber.” George Washington, July 15, 1797

e weeping willow
e vellow willow
 Lombardy poplar

e Cedar
**Honey locust

o ene  Duvall (2009) A maroon legacy?

g Sketching African contributions
to live fencing practices in early

Spanish America. Singapore Journal
of Tropical Geography 30:2 pages 232-247.

Rall fence was temporary till l/vmg fence
became established.



Presenter
Presentation Notes
Living fences are used in Africa today.  George Washington never realized his dream of growing a system of honey locust hedgerows, but the horticulture staff at Mount Vernon—guided by his reflections on the subject in his diaries—have planted just the kind of hedgerow he envisioned. The project started with the digging of a trench and the mounding of excavated soil along one side. The honey locust seeds were planted along the peak of the mound. Note the split-rail fence to protect the planting from destruction by deer in the early years. A major reason Washington wanted to grow living fences was his concern for the rapid depletion of forests in his area to furnish material for exactly this type of fence. But his idea was that, once a hedgerow was mature enough to repel browsing deer with its substantial thorns, the rail fence would be dismantled and moved elsewhere to protect a new hedgerow planting. Note as well that deer attempting to jump the fence would have to do so from the bottom of the trench, increasing the challenge of getting at the young hedge.

As revealed in one of his diaries, however, the species he settled on as the most suited to his purpose was “ . . . Honey locust; the seed of which not to be put more than Six Inches a part; that when they get to any size they may be so close, stubborn, and formidable, as to prevent an [incursion by ‘preditors’]; indeed I know of nothing that will so effectually, and at so small an expence, preserve what is within the Inclosure, as this plant.”

Apparently he had in mind “entwining them as they grow up” (or pleaching) to make a stoutly secure fence. But a motivation as well was a desire for greater efficiency, and a concern that the extensive use of split-rail fences was already putting intense pressure on forests in his area. Growing living hedges in place was thus “indispensably necessary to save timber and labour.”

Since Washington’s time, the major application of living fences has been the extensive use of Osage orange (Maclura pomifera), discovered by the Lewis and Clark expedition and planted extensively in the central and eastern United States in the 1800s (before the invention of barbed wire), especially to fence the rapidly-colonizing prairies. After the Dust Bowl disaster of the 1930s, Osage orange was used to plant thousands of miles of shelterbelts to prevent wind erosion. For a large, incredibly tough and enduring windbreak that becomes a major player in the local ecology, probably nothing surpasses Osage orange. A typical start to such a fence was the planting of a single row of Osage orange trees one foot apart, and its protection in the first few years (it is quite sensitive to browsing when young), to produce a fence that was “horse-high, bull-strong, and hog-tight” in four years. Farmers who took the trouble to weave together the already intertwined branches for more pleaching would create an even more impenetrable barrier.


Thomas Jefferson
1803 Louisiana Purchase
and the live fence. The
Osage Orange tree.

The first shipment of botanical
specimens sent by Lewis and
Clark to President Jefferson
contained the seeds of
thousands of miles of fences.
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Living Fence Maclura pom/fera Osage orange PLANTS.gov web site

H“

Zhort thorn i
where Leaf attaches
to twig

1803 settlers valued the 25 year sustainability of fence
posts. Up to 4,000 fence posts from a mile of old hedge row.

Lq: to 2 inchies long
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Presentation Notes
Lower branches droop toward the ground and create dense shade under the tree. Lower branches that have died remain on the tree for years, indicating that Osage orange does not self prune. The root system is diffuse and covers large areas with its lateral spread. Osage orange has the potential to be fairly long lived tree with reports of specimens reaching 150 years old. Large scale use of the tree for hedges was first proposed in the 1850’s by John A. Wright, editor of the Prairie Farmer and his friend professor Jonathan B. Turner. By 1855 Osage orange made fencing entire prairie farms practical, and the practice had spread rapidly throughout the prairie states to most of the eastern states. Then the invention of woven and barb wire caused the hedge row to be used less from 1875 forward. Old hedges that have grown into trees can supply up to 4,000 posts per mile. Osage orange, a tree native to Texas, Oklahoma, and Arkansas, was planted widely in the United States as a living fence from 1850-1875

Sharp, stout thorns on mature growth prevent injury by browsing deer or livestock. It is possible with a couple of severe prunings a year to keep an Osage hedge to four feet high by two feet wide. Without hard pruning, however, it will rapidly grow much taller. Since it coppices vigorously, farmers of the past clear-cut sections of fence on a ten- to sixteen-year cycle for fence posts (about 4000 per mile) that are immune to termites and are the most resistant to decay of any North American species—Osage fence posts have been known to stand in the soil well over fifty years without rotting. The wood, heavy and strong and hard, was previously used to make hubs and rims of wagon wheels.
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SETTIN"ON A RAIL .

8th President of the United States ‘Mendlng Fences’ 1837 Settin, On A Rail

In office
March 4, 1837 — March 4, 1841


Presenter
Presentation Notes
‘Mending fences’ also came from a Politian who, caught by a reporter while talking to a prominent financier, motioned to a nearby fence and said ‘ all I’m doing is mending fences.’ The reporter had a headline!

Title: Settin' on a rail  Clay, Edward Williams, 1799-1857.    Robinson, Henry R., -1850.   Printed & published by H.R. Robinson, 1837. lithograph on wove paper 26.3 x 39.7 cm.  Summary: A satire, probably issued during August or September 1837, on the tug-of-war for influence on the President between Jacksonian Democrats and the "soft money" or conservative elements of the party. Here the artist portrays Van Buren as indecisive and secretive about his treasury policy. Sitting on a rail fence, Van Buren is pulled to the left by former President Andrew Jackson, Senator Thomas Hart Benton, and other representatives of the hard money faction. One man holds up the June 1836 "Letter to Sherrod Williams" published during the presidential campaign as a statement of Van Buren's views on monetary matters, internal improvements, and other cogent issues. On the opposite side Van Buren is pulled by a man (possibly editor Thomas Allen) holding a copy of the "Madisonian," a conservative Democratic newspaper initiated in August 1837, and four others. Jack Downing stands to the far right, watching and commenting, "Well I swan, if the Old Gineral aint pullin' tu! Look out Matty or you'll commit yourself this time!" Jackson: "Oh! Major Jack Downing, The base treachery & perfidy of the Deposite Banks! The money making concerns, devoid of patriotism & interest. By the Eternal! They are & ever have been a curse." Benton: "Gold! Gold! Gold! Solitary & alone I still cry Gold! Partially obscured man behind Benton: "The proud Isle! Every man, woman & child is taxed to pay her our debts." Van Buren: "Take care gentlemen, you'll have me off the fence." "Madisonian" man: "Preserve & regulate the spoils but do not destroy them." Second man: "Well regulated monopolies, are the proper balance wheel." In the commotion Van Buren's hat, emblazoned with a royal crown, falls off.  http://hdl.loc.gov/loc.pnp/pp.print


The ‘Great Ralil Splitter’ was
Lincoln’s campaign slogan in 1860.
In 1862 Lincoln signed the
Homestead Act which required more

fencing.

A man could split 100 rails/day.
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Presentation Notes
Counting zigs and zags one could determine amount of land. The Great Rail Splitter	Splitting rails for fences was a typical workingman’s occupation during the 1860s, when 75% of Americans lived in the countryside. By promoting Abraham Lincoln as “The Great Rail Splitter,” the 1860 Republican presidential campaign identified the lawyer-candidate as one of the common men. Manual labor, however, was not characteristic of his background. While in office, the “Great Rail Splitter” had an impact on fence building. In 1862, he signed the Homestead Act, which gave 160 acres to heads of family older than 21 who remained on the land at least five years. Much of the land in the west was arid and treeless, so settlers built fences out of materials such as hedges and earth.


Army details were sent out to
strip the wood from rail fences
for fires at camp

Fence In the
Civil War
1861-1865

Shafﬁsburg, Maryland. September 17, 1862
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Presentation Notes
Russel fence on the left and corduroy on the right. It used less wood.
Title: Stripping a rail fence for fires 
Creator(s): Waud, Alfred R. (Alfred Rudolph), 1828-1891, artist 
Medium: 1 drawing on brown paper : pencil and Chinese white ; 9.6 x 10.5 cm. (sheet).



Rock Fences
New England, Kentucky, Texas, Kansas

« An 1870 survey conducted by the Department

of Agriculture found that between 30% and 70%
of all fences in New England were made of rock.

 Dry-laid rock fences in Kentucky began with early
1800 Plantations and were built with a Scottish

Influence. The fences ensured separation of the
stock’s bloodlines.

« German iImmigrants built stone fences in Texas
and Kansas where timber was not common and
suitable rock was available.

An experienced mason with materials at hand or with the aid
of a helper could average 16.5 feet per day



Presenter
Presentation Notes
By 1871 approximately one-third of the 61,515 miles of fencing in Connecticut were stone. [1]

as a decorative element  it is not  unusual to find upright coping, the top course of stone set vertically or at an angle, on these fences.		Rail fences decayed and needed replacement every fifteen years. Rail fences in Kentucky were becoming increasingly expensive and impractical by the 1830s, less than fifty years after initial settlement, as the forests were becoming depleted from construction of new rail fences and maintenance of old fences. Fences of rock were the solution.	A man might split 100 rails a day. The same field with a post-and-rail fence required 8,800 rails and 200 posts. A team of four men could build up to 40 post-and-rail fence panels — or 100 worm fence panels — per day.

UNITED STATES DEPARTMENT OF AGRICULTURE (USDA) 1872 Report of the Commissioner of Agriculture for the Year 1871.  1870 survey, conducted by the United States Department of Agriculture shows that 74% of Missouri fences were worm fences, and that the remainder was "board fence, and 'corduroy* (poles nailed to post), hedge, post and slat, stone, palings, and 'rough and ready' and fancy styles". In all states surveyed, the building of rock fences was always the most expensive type listed (USDA, 509). 	Low sleds called stoneboats moved stones to the edge of fields and were constructed into fences.




‘Fences were constructed for the purpose of herd improvement.
Kentuckians drove long lines of horses and cattle through the
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Early Kentucky livestock. Robert Moore painted
this scene about 1850 of imported short-horn

cattle grazing near Auvergne, in Bourbon County.

Present day Short-horn cattle.
Still prized as dual purpose
breed.
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The Cumberland Gap, which measures 1,304 feet in altitude, is Nature's passage through the Cumberland Mountains between Kentucky, Tennessee and Virginia. Daniel Boone explored the area and in 1775 he blazed the 200-mile trail known as Boone's Path or Boone's Road. The trail, beginning at the Gap, passed through Virginia to Kentucky's Bluegrass Region. The Gap was used for commerce by 1800. Kentuckians drove long lines of horses and cattle through the Gap to the markets in the east. But by the 1830s, other east/west routes had been established, including the National Road, causing the Gap's popularity to decline.
Early Kentucky farmers were so proud of their livestock that they often had artists paint them. Robert Moore painted this scene about 1850 of imported short-horn cattle grazing behind Brutus Clay’s home, Auvergne, in Bourbon County. As soon as the Indian threats started dying down in Kentucky in the 1780's, the settlers started rolling in and with them their cattle. Purebred cattle were raised here by Matthew Patton and his sons who had come from Virginia. He owned some famous bulls named Mars, Pluto and Venus which provided the  bloodline for the shorthorn cattle industry in Kentucky. Bakewell longhorns, Holderness, Durham reds, and Westmorelands into the central part of the state. All of  these were English breeds.


Many patents for barbed wire were invented
by farmers at the edge of the prairie.

Barbed Wire: A Prairie Invention Because
Supply of Stone and Timber was Insufficient

State of the Birds
Habits1 Regions
[Colored)

. Coasts
Archic
Boreal Forast
i Eastarn Forest
Subtropical Forest
Giasslands
Wiestern Farpst

Aredlands

Leaving the eastern
forest behind for the
prairies and grasslands
beyond.
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Presentation Notes
The enclosing of land with some form of fencing material dates far back into history. Out of the desire for ownership, independence, and safety from intrusion, many different types of enclosures have been developed. The hedgerow, the stone wall, and the rail fence are expressions of these psychological and economic desires. Hence, when the early colonists-bearing with them the inheritances of the past-came to the New World, they began to build enclosures. The nature of these early fences was conditioned largely by the kinds of materials available. In New England, they were built largely of stones, while in the South, they were constructed of rails. These two types of fence construction predominated until the western movement reached the prairies where the supply of stone and timber was insufficient. 

As the line of settlement pushed farther west, the problem of fencing became even more acute. The small farmer found that the cost of fencing increased while the total income from his land diminished. The seriousness of the problem attracted the attention of the Federal Government, and in 1871, an elaborate report was issued by the Department of Agriculture. This report revealed that fencing, even in the most timbered areas, was very costly and that it was almost prohibitive to those who lived on the marginal lands of the western prairies. As a result, the Great Plains were largely left unsettled until certain inventions became available. 

In their attempts to find an economical fencing material many of the homesteaders turned to smooth wire which had been developed in the East during the early part of the nineteenth century. Although it was superior and generally cheaper than other materials, it did not meet all the exigencies of a prairie fence. The iron wire of that day was affected adversely by extreme temperatures; it snapped in cold weather and sagged in hot. Furthermore, it had no terror for the livestock of the open range; they loosened the posts and broke the wire by constantly rubbing against it. Not infrequently farmers purchased the smooth wire separately and applied the barbs with special instruments after the wire had been placed on the posts. 

Even as late as 1885, rails and stone were competitors of barbed wire in certain counties of Texas and Montana. The cattlemen and the small property owners were by no means in full agreement on the wisdom of fencing the range country. They knew from sad experiences what a barbed wire fence could do to herds during storms, and the Colorado Cattle Growers Association went on record in 1884 as being averse to fencing the range. Barbed wire was denounced by many as cruel, and, to crystallize this sentiment, anti-barbed-wire groups were formed to combat its use and to bring pressure on legislators to enact laws making those who built wire fences responsible for damages. In some States many years elapsed before this type of fencing was legal; in others, the courts, even after it was legalized, held the owners responsible for all damages "unless constructed with planks in connection with the wire.” 

The railways were also large consumers of barbed wire, as most of the States required them to fence their right-of-ways if they expected to escape responsibility for damages. The fact that there were 93,671 miles of railroad trackage in 1881, all needing a 3- or 4-wire fence on both sides of the track, indicates their potentialities as customers.

When farmers and stockmen resorted to enclosures, the animals increased in number and weight as well as value-a result comparable to the increase of farm crops which followed the introduction of the grain binder. Bulls were enclosed in pastures and no longer allowed to roam over the prairies at will, mixing with inferior cattle. This more careful attention to breeding increased the number of cattle, for it materially cut down the death rate of bulls. An observer in 1886 found that when bulls were allowed to roam the range the losses of them often ran as high as five times as great as cattle. The same was true with calves. In the early 1880s, Joseph Nimmo found that they "dropped at all seasons of the year," but with pastures and shelters, this came to an end, and a larger percentage were raised to maturity. 

The practice of weaning calves in the fall of the year was also given encouragement with the coming of the barbed-wire fences. One editor wrote in 1884 that the cattle "owners should secure lands and enclose pastures in which to wean calves. They will find that by so doing their cattle will grow larger, and it is large steers that make the best beeves and bring the top prices in the market. We therefore suggest the advisability of keeping the range bulls in pastures at certain seasons of the year, and the same pastures would answer for weaning calves.” ==purpose

This new fencing material was not always beneficial to stockmen. Animals were killed in rather sizeable numbers by lightning that struck the fence wires; many died of the "screw worm" as an aftermath of wire injuries; and the death rate from drifting during blizzards was always high. In the heavy snow storms barbed wire prevented the cattle from moving about freely, and as a consequence they huddled together along the fence lines and "shivered to death.” Prairie fires that so often swept over the grass lands of the West occasionally left the livestock to perish from starvation as the fences held them within the burnt pastures. Fencing was also a factor in depleting much of the valuable timber on the western plains. The cattlemen and small farmers alike cut down acre after acre of logs to be used for fences, landing chutes, and buildings. It also caused some curtailment of the hide and bone industries that had flourished on the western ranges, for the animals no longer perished in such great numbers. Roundups, too, were expensive, and the fenced pastures aided the owner in eliminating the necessity of sending cowboys to all the adjacent roundups to identify his cattle. 


Great Plains Fencing Ended
Open Range

1867 Kansas Law abolished open range.
Included payment to landowners of $0.40

per rod to build and maintain fences.

Viciously Cold Winters of the 1880s
pushed large herds into the drift
fences which led to Big Die-Ups .

T "
1 Open range seasonal
i LI grazing movements
2 L} a,
A -'- | ..
L-I' g ] L J
wgl o = .
| )
i - 3
5 . .
|
o -
. _,_.-i'ﬂ'*! . -
* E
\
L 3



Presenter
Presentation Notes
93,671 miles of railroad trackage in 1881

Determining range carrying capacity was to keep putting cows out there till the winter death loss became unacceptable.  Pg. 257 Cattle in the Cold Desert, Young, James A. & B. Abbott Sparks, 2002  University of Nv Reno Press.

Back in the 1880’s the stocking rate strategy was simply to keep putting cattle out there till the winter death loss became unacceptable. The word ‘ecology’ was an unknown word till 1935.   Note the correctly built fence. The wire is on the side that faces the livestock you want to keep in or keep out.  Notice the distance between posts. Post spacing should fit the situation. Low pressure points it is ok to space them out. A crevis or holding pasture should lessen the space between the posts. Wall Street in NYC got its name when a wall was constructed to keep local farmer’s hogs from rooting into the city.

BARBED WIRE
As one of the three classic technological innovations that assisted in the economic development of the western United States (the others being the windmill and the revolver), barbed wire played a vital role in the development of the prairie-plains of Indian Territory after the Civil War. "The open-range system on the plains allowed interregional herd movement. In winter, Kansas cattle sometimes drifted southward from the Platte and Arkansas rivers into the Public Land Strip or Cherokee Strip or southward from the Beaver (North Canadian) River into more southerly ranges, even as far south as the Little and Red rivers. Fencing could correct the problem, and thus the barbed-wire product found early application in the Texas Panhandle. 

In 1880-81 cattlemen there constructed a 175-mile-long drift fence from the Indian Territory border westward to New Mexico. Its probable location was approximately fifteen miles south of the southern border of the Strip (or No Man's Land, the Oklahoma Panhandle). Opposition to this kind of long-distance fencing surfaced in the severe winters of the mid-1880s when thousands of cattle piled up against the wire and died during a series of blizzards. The catastrophe was a huge financial loss and ever after has been known as the "big die-up." Nevertheless, during the 1880s closed-land ranching developed as the norm throughout the Indian Territory. 

In the Cherokee Outlet of northern Indian Territory, large-scale cattle raising developed in the late 1870s. Individual Texas cattlemen and corporate ranch managers began to enclose numerous areas with fences beginning in 1882, generally with the Cherokees' approval. These barriers, using locally cut timber as fence posts and strung with barbed wire, allowed a rancher to keep his herds on their home range and prevented other herds from using his grazing lands. Cattlemen enclosed horse pastures to keep cattle out, marked cattle ranges to keep herds from drifting too far, and separated areas to protect other property. Fences also halted the incursions of potentially Texas fever-infected cattle from south of the Red River. However, in early 1883 the U.S. Department of the Interior decided that the fencing was an "improvement" (implying land ownership) and threatened to remove all of it. This stimulated the ranchmen to incorporate the Cherokee Strip Live Stock Association in early 1883. It soon negotiated a five-year land lease with the Cherokee Nation. The fencing was declared to be temporary, was deemed property of the Cherokee Nation, and was allowed to remain. When the lease was ended, the federal government ordered all cattle to be removed from the Outlet by October 1890. Ranchers removed their cattle but left much of the fencing. It was salvaged by ranchers from Kansas and later by area farmers after the Cherokee Outlet opening of September 1893. South of the Outlet, a similar drift fence extended westward from Vici for several miles. 

Among the five major southeastern tribes of the Indian Territory, land was owned in common, and fencing was not a traditional way to protect property or cattle. In the Cherokee Nation, the range generally remained unfenced until Texas ranchers began leasing land there. Officially, the Cherokee Nation remained all free range, although observers noted fifteen- to twenty-mile-long drift fences in places, sometimes eight or ten miles apart. After allotment, free range no longer existed, as Indians thereafter held small plots, and most of the cattlemen left. By 1906, when the allotment of Chickasaw lands to individual Indians was complete, pasture fences had become common. 

In Old Greer County, technically a part of Texas until 1896, Texas cattlemen also practiced free-range cattle raising and used barbed wire to keep their herds apart. Numerous interviews in the 1930s Indian-Pioneer History Collection refer to lengthy fences running north and south and in one instance, the Day Land and Cattle Company apparently erected one east to west across the entire region. Anecdotal mention is also made of cattle freezing to death by piling up against barbed-wire fences during the "big die-up." 

The spread of barbed-wire fencing spelled the end of the open-range cattle industry and the roundup circuit as well. Ultimately, and more importantly, fencing of grazing land in all areas of Oklahoma has facilitated the development of high-grade, registered cattle breeds, such as the Hereford and the Angus, that produce superior, more marketable beef. In the process, as noted by Great Plains historian Walter Prescott Webb, the open range gave way to the enclosed pasture, and "ranching" became "stock-farming." The primary beneficiaries of barbed wire, however, were the homesteaders who came to Oklahoma Territory in the numerous land runs and other openings, established farms, and put up fences. Many farmers added cattle raising to their agricultural pursuits. The cattle industry remained a significant income-producing activity throughout the twentieth century in Oklahoma, due in large part primarily to the universal adoption of barbed-wire fencing in the 1880s.     http://digital.library.okstate.edu/encyclopedia/entries/B/BA016.html

In Texas even a glancing encounter with barbs could result in the rapid decline of cattle herds. Pricks and scratches became the nesting ground of cochliomyia hominivorax, the screwworm fly, a native to the tropical Americas which began to appear in the southwestern region of the United States as early as the 1840s. Screwworm flies embedded their eggs in the flesh of warm-blooded animals resulting in tissue damage and even death. This problem was epidemic in scale well into the 20th century.  W.G. Bruce, “Screw-worms,” http://science-in-farming.library4farming.org/insects_3/ livestock-and-insects/screw-worms.html. Reviel Netz, Barbed Wire: An Ecology of Modernity, Middletown, CT: Wesleyan University Press, 2004, 34-35.     One lone female fly could lay 3,000 eggs in her two-month life span. These eggs hatched in twelve to 24 hours, and the screwworms begin to burrow into and eat the host animal’s flesh causing tissue damage and sometimes death. In five to seven days, the worms reached maturity and left the wound, dropped to the ground and burrowed into the soil. When the adults hatched (moved from pupae to fly) they began the cycle again, embedding themselves in animals, who had contact, no matter how slight, with barbed fencing. See James E. Novy, “Screwworm control and eradication in the southern United States of America,” http://www.fao.org/docrep/U4220T/u4220T0a.htm    The United States eradicated its last outbreak of screwworms in the 1980s, but new cases continue to appear.

In his memoirs of range riding, Don Hampton Biggers added to the violent image of the fence with his stark account of the toll of one Texas winter:  When the blizzards came the cattle would drift south until they came to the southern line of fence. Unable to go further they would move back and forth, pressing close to the fence or stand in clusters, suffering from cold, hunger and thirst and trampling out every vestige of grass. One would fall or lie down and others would tumble over it, and soon there would be a heap of dead along the line of fence. I saw one instance and heard of many others, where, for a distance of two and three hundred yards, the heaps of dead bodies were higher than the fence. Over these bodies the snow drifted and sifted between them soon forming a solid, frozen mass, over which hundreds of living cattle walked, tumbled over the fence and drifted away. Buffalo Guns and Barbed Wire Two Frontier Accounts by Don Hampton Biggers; A Combined Reissue of Pictures of the Past and History That Will Never Be Repeated, Don Hampton Bigger, Texas Tech University, 1991; 124-125.



Theodore Roosevelt
jumping a rail fence In
1902.

Theodore Roosevelt was a
cattle rancher in the
Dakota Territory
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Presentation Notes
Title: [Theodore Roosevelt on horseback jumping over a split rail fence] 
Creator(s): Clinedinst, Barnett McFee, 1862-1953, copyright claimant 
Date Created/Published: c1902 May 8.
Medium: 1 photographic print.



Woven Wire (sheep tight fence) 1906

e The barbed wire In the
late 1870s caused alarm

-~ =| because it injured

livestock. Some states

~w @ passed laws against its

USE.

. 1+ By 1906, 80% of

hardware stores in the
West carried the gentler
woven-wire fence as
standard stock.

1" .|+ Steel posts were invented

around 1900.



World War | and Barbed Wire
1914-1918

WAR HORSE

(2011)

Conflict and Oppression
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Fences cause conflict and are used in conflicts. Barbed wire is often the symbol of oppression. 
By the late 19th century, barbed wire had been invented and was being produced commercially at the high demand of homesteaders wishing to claim their land.  Subsequently, access to roads and water holes were inadvertently restricted for cattle. Local laws and state laws books are full of livestock related content. Fences are icons of the American landscape. They can be used to create a welcoming picture of home or a wall of privacy and security. Fences have pitted rancher against rancher in the battle for scarce resources; backyard fences serve as meeting places where neighbors share recipes, local gossip or a friendly joke. Americans live between fences.
Fences include and exclude. They can build unity and they can be tools of intolerance. Fences are two-faced structures that draw people together and keep them apart.
Conflict fence wars between 1870 and 1920: Cattlemen who drove herds 1,000 or more miles from Texas to the Northern Plains vs. the farmers whose fields they trampled; Homesteaders vs. ranchers on whose grazing grounds they settled; Small ranchers vs. the large ranchers who controlled waterholes and vast areas of land; Ranchers vs. sheepherders whose animals competed for grazing land. 


»

1930’5 Library of Congress

1930 images of
Depression Era Wood Rail Fences

LOC.GOV images

North Carolina

Missouri
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Presentation Notes
Report of the Commissioner of Agriculture for the Year 1871.  1870 survey, conducted by the United States Department of Agriculture shows that 74% of Missouri fences were worm fences, and that the remainder was "board fence, and 'corduroy* (poles nailed to post), hedge, post and slat, stone, palings, and 'rough and ready' and fancy styles". 


Conservation programs have either provided economic incentives to

plant fencerow-to-fencerow and even tear out the fencerows.

Franklin Delano Roosevelt

Foosevelt in 1533

FDR and Henry A. Wallace (Sec. of Ag.)
produced the first bill with agriculture
legislation passed In 1933 encouraged
agricultural production.

Over 30% of population was rural
and farm in 1933. < 2% today.
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On June 22, 1936, Congress passed the Omnibus Flood Control Act (PL 74-738), to protect watersheds, prevent floods, and complement the downstream flood control program. Farmers signed five-year agreements to install grassed outlets and grassed waterways, to vegetate gully areas, to build grade stabilization structures and contour terraces, to practice pasture management, strip-cropping under longer rotation, and reforestation, to grow hay crops into crop rotations, and to fence off woodland from grazing.

When FDR was elected in 1933, he promised "definite efforts to raise the values of agricultural products" (Hurt, 2002). His administration, under the leadership of Secretary of Agriculture Henry A. Wallace, produced the first farm bill: the 1933 farm bill. The 1985 Farm Bill was the first to have a specific title devoted to conservation.


RECH COMPNY . JONN STIREES'

World War Il and Barbed Wire
1939-1945

SIEVE MoQUEEN
JAMESGARNER ="
HIGHARD ATTENBOROUGH
d:rli:fﬂ;;‘ijfl[l:ll'iﬁf_:_ i!ﬂi.%llJ.IHt'Fl,l;.‘jHH |
INALD PLEAGENCE J0 -

AMES GLANEL

(1963)

Control and defensive measures



194_15 agricultural bills were T——
paying for woodlot and
watershed protection with

fences

1945-1953



Richard Nixon

1071 legislation mentioned
grasslands fenced for grazing

37th President of the United States

In office
JTanpary 20, 1969 — August 9, 1974




The 1985 Farm Bill

became the first to have a
specific title devoted to
conservation.

Natural History of
Fence: During the past
250 years of American
history, eight Presidents
(Washington to Reagan)
have had a historical
connection to fencing.

oo
¢ o
VAP

e

Ronald Reagan
1981-1989
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This President also had NRCS on the $0 list for budget negations. Definitely not sitting on a rail.
Compress history is like looking with a microscope.�
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Fence Tasks

Law

Internet
search

State

Local

Make a
Fepce

Design Buy

Interview Landscape Fence type
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Animal
type

Site visit

Considerations

Similar landscape success

examples
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Original purposes and design based on native materials.
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7445 Federal Register/Vol. 77, No. 241/Friday, December 14, 2012/ Notices

The Federal Register Notice process
for all Conservation Practices have a 5
year review cycle. Fence (Code 382)
review began on December 14, 2012
and ended with the present National
Standard with a date of April 2013.
Next review is 2018.

NC:

Is,

DEPARTMENT OF AGRICULTURE

MNatural Resources Conservation
Service

[Docket No. NRCS-2012-0004]

Notice of Proposed Changes to the
National Handbook of Conservation
Practices for the Natural Resources
Conservation Service

AGENCY: Natural Resources
Conservation Service (NRCS), USDA.
ACTION: Notice of availability of

proposed changes in the NECS National
Handbook of Conservation Practices for

public review and comment.

SUMMARY: Notice is hereby given of the
intention of NRCS to issue a series of
revised conservation practice standards
in the National Handbook of
Conservation Practices. These standards
include: Amendments for the Treatment
of Agricultural Waste (Code 591),

lding Envelope Improvement (Code

, Fence (Code 382), Lighting System
Improvement (Code 670), Recreation
Land Grading and Shaping (Code 566),


Presenter
Presentation Notes
Make sure you are following along on the April 2013 file document in your State.


Basic Change

e Fence (Code 382)—Wildlife needs are now included
under general criteria, being moved from the
considerations section. This will ensure all fence design
and placement is made with knowledge of potential
Impacts to local wildlife.



Wildlife Ownership Laws

SUORDIISY Buisealou)

Federal Law

State Law

Local
Ordinances

Landowner
Preference

The laws center on the State or Federal
ownership of wild animals that exist on or cross
prlvate lands, which conflicts with the private
citizen’s “rlght” to control his/her property.

Wildlife management is a private landowner,
state, and Federal agency relationship.

It requires dynamic balancing of an ecosystem
with multiple species inter-related with each
other and the property.
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Presentation Notes
As partners, each party has responsibilities to ensure wildlife populations are at a satisfactory level for the landowner and for the general public. The state has a legal obligation to ensure viable populations of animals. It also seeks to provide diverse recreational opportunities for citizens of the state, regardless of whether those citizens own land or not. However, this does not mean that the state can maintain populations that cause undue hardship to landowners or force landowners to allow access to public resources found on their private property. 

The landowner has the right to manage his/her property for a variety of intended purposes. The landowner can manage habitat as long as actions are not detrimental to population viability. Restrictions on landowner habitat management are defined primarily through the federal and state environmental protection laws, while restrictions on harvest are controlled through license issuance, season lengths and daily (or seasonal) bag limits, all of which are controlled by the state. The landowner can manage harvests of animals through control of personal license purchase patterns and access to resources. 


Standard FENCE (Ft.) CODE 382 nrcs, NHCP April 2013

HATURAL RESDURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

e DEFINITION - A constructed barrier to animals or
people.

« PURPOSE - This practice facilitates the
accomplishment of conservation objectives by
providing a means to control movement of animals
and people, including vehicles.
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Presentation Notes
Different from other CPS in that it only has one purpose. The objective has to address resource concerns, not the fence.


»

Standard FENCE (Ft.) CODE 382 nrcs, NHCP April 2013

 CRITERIA - General Criteria Applicable to All Purposes (selected)

e Based on objectives, fences may be Permanent, Portable, or Temporary.

* Fences shall be Designed, Located, and Installed to meet
appropriate local wildlife and land management needs and
requirements.

« CONSIDERATIONS (14)
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Designed with specific wildlife and animals in mind; Located, where are the wildlife?; Installed, what time of year will the fence be built?


GM Part 401 — Technical Guides wpward e |
Subpart B — Conservation Practice Standards

GM 401.13 Practice Specifications (design) Stapling guide wire to dip post,

e Conservation practice specifications are site-specific guides that
establish the technical details and workmanship required to install
the conservation practice in accordance with the requirements of the
conservation practice standard. Information in the conservation
practice standard guides the development of the specification.

:'-!;-'1 _Il 'll'.' l
i ko) s

| i.'u
E"%"‘l—_'—“ End-post
| '4 tie-off knot
{ Aliow for I
111 s T |
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R Both staple _L

points are
in different
grains of wood
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Specifications are sometimes as thick as a book so it is understandable why planners always question and worry if a fence is going to check out ok. So if the ‘site’ does not have the issues addressed in the specification, take those pages out! Just highlight the specifications applicable to the site and the fence type.

Staples that are driven into brace posts are the exception, where staples should be driven tight to restrict wire movement.

To discourage wood splitting, staples should be driven with a slight rotation from vertical. But there are right-handed staples and left-handed staples, and it makes a difference in the direction the staple is rotated. Put the staple in your hand with the points aiming away from your body. If the slash (or flat area) is visible on the right-hand point, then it’s a right-handed staple and should be rotated slightly to the right (clockwise) before driving.




Poor et al (2014) Modeling Fence Location and Density at a Regional Scale for
Use in Wildlife Management. PLoS ONE 9(1): e83912. (location)

Montana has bison and pronghorn antelope migration routes; concern over Sage-
grouse fence collisions near leks and in nesting habitat. 65% of the area is private

ownership.

Maximum fence density was 10 miles of fencing
per square mile.

Yellow areas have high density fencing

| Kilometers of Fence [ Square Kilometer
I T T [
Q'bc.-, A \"::I e r,j‘.\ S
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Mean fence density was 3.7 miles/Sq.Mi. ‘
Minimum density was 1.9 miles/Sq.Mi. P

Oklahoma estimate 6 miles/Sq.Mi.
Wyoming average of 3 miles/Sq.Mi.

MOMTARNA
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&
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Fences shall be designed, located, and installed to meet appropriate local wildlife and land management needs and requirements.

It is used by land owners to delineate property, section off agricultural fields, demarcate parcel boundaries of the same ownership, corral cattle, and along roads for safety. Fencing type in northern Montana varies with land ownership and operation type. Three and four strand barbed wire are most common, however, mesh woven fences are also common in the Hi-Line region of northern Montana. Because wildlife generally track high quality forage and water sources through their migrations, erecting fencing along or through migration routes or breeding habitat can restrict access to necessary habitat. 
Maximum fence density was 6.79 kilometers of fencing per km2 Mean fence density was 2.37 km of fencing per km2. The lowest density at 1.22 km/km2

Fence and Quail in western Oklahoma (Dunkin, 2009) Often at least 6 linear miles of fence per square mile  Data suggested fences had a weak repellent effect at distances < 300 m (275 ft)  Federal Register/March 23, 2010/Proposed /Rules. – In many parts of MT, NV, OR, and WY fences exceed 3 linear miles of fence/ sq mile.


Fence Ecological Impacts CPA — 52 (installed)

* Direct impacts: 1) wildlife mortality through collisions, 2)
facilitation of predation, and 3) fragmentation of habitats for
area-sensitive birds

* Indirect impacts: 1) vegetation heterogeneity 2) structure and
composition 3) slow improvement in ecological quality via
management

 Adverse Effects in NEPA need to be attenuated in some way.
T & E or Candidate Species plans will have those listed

 Programmatic agreements with USFWS
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The installation of cross-fences can have direct and indirect ecological impacts. Direct impacts include: 1) wildlife mortality through collisions, 2) facilitation of predation, and 3) fragmentation of habitats for area-sensitive birds. Indirect impacts include reductions in vegetation heterogeneity (general effect on pasture but native and range not so true) structure and composition, that result from more uniform livestock distribution.	     Knight et al (2011) Cross-Fencing on Private US Rangelands: Financial Costs and Producer Risks. rangelands april 2011 41-44

While the effect of fences in controlling livestock movements is obvious, the effect of concentrating livestock on defoliation patterns and regrowth is quite variable. Increasing plant productivity by defoliation (herbivore optimization), although supported by some observations, remains questionable as a universal management principle (Bartolome 1993). Likewise, achieving uniform defoliation is difficult, given the array of physical and chemical properties represented within most rangeland plant communities (Brown and Stuth 1993). Selective grazing allows heterogeneous structure to emerge.


Wildlife Habitat Along Fence Line (installed)
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The best fencerows consist of a combination of trees, shrubs, and herbaceous plants (native, warm-season bunchgrasses and forbs, particularly legumes such as partridge pea, are especially beneficial; This provides the greatest diversity of wildlife food and cover. Typically, there would be a central line of trees along the fence itself, mixtures of shrubs underneath the trees and along the sides, and grasses and forbs in and along either side of the shrubs. Ideally, fencerows would be 40-50 feet wide, but any vegetation along a fence is helpful. In addition, the best fencerows are not monotypic in species composition or structure; meaning trees, shrubs, and herbaceous plants vary in type, height, etc. As fencerows mature, some trees will die, forming snags. This adds another valuable habitat component and such trees should not be removed. As fencerows age, trees will often dominate the area, shading-out shrubs and herbaceous plants. To maintain the value of these fencerows, good management will require the periodic removal of trees. Other management, including light grazing, mechanical treatments, the selective use of herbicides, prescribed fire, and planting will also be necessary periodically to maintain maximum plant structural and compositional diversity

Wildlife habitat value? Initial reaction would be ..not that good but it really depends upon the context . What do other areas look like? Is the landscape habitat In the county conducive to wildlife? 


Laws; Call before you dig the first post hole.

Standard’s guidance -All appropriate local, State, Tribal, and Federal

permits and approvals are the responsibility of the landowners and are
presumed to have been obtained.

.| BEFORE DIGBING CALL
CENTRAL I0owa

WATER ASSOCIATION
NEWTON, 10wA

1-800-400-8088

UNDERGROUND
WATEE UNE
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Strict interpretation of stock fencing laws was unsuited for the rural areas of the United States, particularly as the western range was opened to grazing. Laws were modified to place the burden of damage upon persons who did not want stock on their property. Legislatures altered law to define “legal fences” needed to “exclude” stock. These statutes defined heights as well as acceptable fencing materials (Dawson 1999). Landowners with fences not meeting standards were not afforded protection from damage caused by neighboring stock. Around the turn of the century, the focus of the nation slowly changed from farms and ranches to cities and highways. Open range laws were revisited. Many states reversed their position on livestock liability and changed laws to require owners of stock to contain their animals. As a result, many states have both fence enclosure and exclosure laws.



@Laws (Does the purpose of the fence need the legal protection

afforded by state l[aws?)

Missouri's first fence law was enacted in 1808 while still
\{\g’%ql)n the Louisiana Territory (Missouri became a state In

|t required landowners to fence out the neighbors'’ livestock
(open range). If a landowner constructed a "lawful fence,"
then he had certain legal remedies against the owner of
trespassing livestock:

1. Actual damages for the first trespass;

2. dDouble damages and court costs for subsequent trespass;
an

3. On the third and later trespass, the landowner was
authorized to kill and dispose of the trespassing livestock
without liability.

4 . N
NO TRESPASSING

VIOLATORS WILL BE
PROSECUTED IN
ACCORDANCE WITH
A.R.S. 13-1502-A1

PRIVATE PROPERTY

PRORIBIDO EL PASO
VIOLADORES PUEDEN
SER CASTIGADOS
POR LEY ASEGUN
AR5, 13-1a02-A1

PROPIEDAD PRIVADA

\ /
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The earliest fence law in Missouri was enacted in 1869. This law specifies minimum height requirements for post and rail, post and paling, plank, palisade, turf and worm fences and for hedges. No mention is made of rock fences. Later discussions of Missouri fence laws reflect revisions to a Missouri law enacted in 1877 that specified that stone or brick fences must be four and one-half feet high. These specifications persist.  Think of a California lettuce field with $11,000 worth of green. Some laws make the livestock owner responsible to keep livestock fenced in.



August 12, 2014 Sidney, Maine News
The goats were reported on Sunday and Monday, which means that under
Maine state law the owner could be charged with animal trespassing and
made to pay a fine if it were to happen again within the week.

» Sidney farmer says escaping IEEZEl Fosted July 23, 2014 | Updated August 12, 2014 INCREASE FONT SizE g

goats *have nothing else to do State fiXeS Sidney fence to keep
goats off highway

Transportation officials said it 1s still up to the farmer to keep his
goats fenced in, but the fence was repaired for highway safety.

PHOTO GALLERY

BY RACHEL OHM STAFF WRITER
rohm@centralmaine.com | @rachel_ohm | 207-612-2368

Share n Q

SIDNEY — Crews from the Maine Department of Transportation repaired a section of

fence along Interstate 95 Wednesday that goats from a nearby farm were escaping

through a hole in the barbed wire.




ldaho open range laws have special instructions as how to
decide who maintains what on a property boundary.

“Each adjoining land owner, unless both otherwise agree,
or unless other arrangements have heretofore been
made, must construct and keep In repair that half of the

line fence which is to his left when standing on his own
land facing the other.”
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Two sided fences.


®

Maintenance (largely
labor time) costs

8% annually of initial
Installation and labor

Knight et al (2011) Cross-Fencing on
Private US Rangelands: Financial Costs

and Producer Risks. Rangelands. April
2011, 41-44.
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Access Control


- State Laws

* In 1790, Delaware farmers established fence laws to
defend their fields against marauding hogs.

» California’s 1873 fence laws forced cattle operations in
Nevada to be year-long.

" I:Iorida, In 1949, was the last state to establish a fence
aw.

* Federal Lands have ‘unlawful enclosure’ laws where
fences can not impede animal movements to critical
winter range.

. nyoming law Is a ‘fence out’ for cattle and ‘fence in’ for
sheep.

. I\Iew Mexico has ‘injuring fence’ and ‘failure to close gate’
aws.
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NEW MEXICO CHAPTER 77. LIVESTOCK CODE ARTICLE 16. FENCES

Fencing laws in the United States are based upon historic statutes brought from Europe. English law held the owner of livestock strictly liable for any damages to person or property caused by stock straying onto the property of another. This doctrine caused owners of stock to build the highest and strongest fences affordable to prevent the escape of livestock and had a negative impact on the growth of livestock industries.

The United States Federal Courts have established precedence, under the Unlawful Inclosures Act (USC Annotated Title 43, Public Lands, Chapter 25 s 1061), for fences not to impede animal movements to critical winter range on public lands. 
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Types of Fence

* Live or Living
e Electric

e Permanent

e Rail

e Wire
e Suspension
e Barbed
e Woven

* Temporary
e Portable



Live fences may be established all around the farm,
but it is most common to establish such a fence
around the homestead.

Traits of Live Fence Types

e Tree thorny: large, medium, or small
* Tree or Shrub Post, Hedge, Palisade
* Woven lattice, e.g. Honey Locust

« Shrub, succulent, very prickly hedge
* Deciduous or Evergreen
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- Ligustrum milrense                                                      Amur Privet*
- Ligustrum iboluim                                                       Lbolium Privet
Euonymus  aleta compacta                                         Dwarf winged euonymus
 Regelianum
Evergreen  
Taxus                          Yews*
Thuja occidentalis    American Arborvital
Tsuga canadensis      Canada Hemlock

Deciduous
Berberis thunbergu     Japanese Barberry
Euonymus  radicans    Winterscreeper
Ligustrum obtusifoluim    Regal Privet
Viburnum lantana           Wayfaring Tree



Soil Health Along Live Fence Line

The Carbon Management Index

Soil Measurement Change | Change in (CMI) 100 = undisturbed forest soil.
in Sand | Clay sites
sites Carbon Management Index

100

Bulk Density = = Theobald et al (2014) Live —— ——
Aggregate Stability + + fences — a hidden resource of
soil fertility in West Kenya.
J. Plant Nutr. Soil Sci. 2014, 177, . l
pH + +  758-765
Carbon + = o ld
Nitrogen total + +
Nitrogen supply + +
Phosphorous — — ° h’l_aize | Fn?nce. r1.-1_aize Fe_nl::e

Potassium + + SANI D F%HL%(
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As farms and individual field plots are continuously subdivided among male heirs and as these subplots are again separated by life fences, the share of fences in the landscape tends to increase. Based on classification of aerial photographs of 1995 and 2000 and 2005, life fences were estimated to cover 3–4% of the farmland area in the North (Lubao) and up to 5% of the farmland area in the South. But may also comprise largely untapped ‘‘soil fertility hotspots’’ in an otherwise degraded agricultural landscape. Fencing species. The improvement of soil attributes and productivity in life fences was to some extent species-dependent.  

While the fences fulfill various social and ecological functions and can hence not be abandoned, they may well (at least partially) be replaced with species that valorize the relatively good soil quality by providing some economic benefits. Such alternative fencing species may include perennial food crops (e.g., Cyphomandra betacea), or plants with medicinal value (e.g., Prunus africana) and/or those providing fire wood or timber (e.g., Grevillea robusta). Advantages of mixed stands over singe-species fence lines may as well be considered and should be subject to further investigations. The introduction of N2-fixing perennial legumes could further improve the quality of fences and contribute to both soil fertility enhancement in field cropland and the provision of animal feed.


Live Fence and Pollinators

African Bee Hives

Beehive Fence
Deters Crop-
Raiding
Elephants

(2014) African Journal of
Ecology 47: 131-137

T N N
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10 Common Issues with Electric Fences

[rrrmes wimk oranGE - by tiitars Price FARMER BROWN
iy CONSTRUCTS A STATIC

1. Poor grounding. |
~___ ELECTRICITY FENCE

2. Undersized charger.
6. Induction

3. Lightning damage
7. Voltmeter

4. Bad connections
8. Solar Fencing

5. Energy leakage
9. Stapling

10. Livestock training


Presenter
Presentation Notes
1.Poor grounding - Lots of folks still think you can skimp when it comes to adequate earth grounding. What we must all learn to do, is install several ground rods - at least three that are 6 to 8 feet long, galvanized, and attached with good ground clamps. The electricity must complete a full circle back to the charger through the ground. Poor grounding gives weak shocks. Think of the ground rods as radio antennas — the more reception, the better the shock.
2.Undersized charger. Choose a low-impedance (narrow pulse) energizer according to output joules.  The higher the joule rating, the greater shocking potential over a longer fence line and weed loads.  Don’t believe what it says on the box.
3. Lightning damage -  install safeguards such as surge protectors and lightning diverters to help avoid an expensive repair.  Installing a lightning diverter on your fence is not easy, but will relieve stress during those brutal storms.  The lightning diverter must have a separate ground bed 50’ from the energizer’s ground bed, with a minimum of one extra ground rod.
4. Bad connections - The best way to find a faulty connection is to use a voltmeter and test each side of the connection. . USING DIFFERENT TYPES OF METALS - Don’t do it. When you hook up steel wire to copper, something called electrolysis happens and the metal becomes corroded, making a poor contact and weakening shocking power.
5. Energy leakage – cheap insulators, Wet grass will suck lots of juice out of any fence charger. Hook up the lower wires separate from the other wires, and install a switch for the lower wires that you can turn them off when the grass is tall. Brush is another problem — buy a BIG charger. When you check a smooth wire fence, drive your vehicle so the wheels will drive over the vegetation and knock some of it down. Four-wheelers work great for this. Don’t spray under the wire. You will end up with some weeds growing there.
6. Induction – shocked by gate, The transfer of electricity from an electrified wire to a non-electrified wire, gate, or any metal object without physically touching each other is known as induction.  The only way to solve this problem is to ground the non-electrified wires or gates. Old fence wires seem to be always moving somewhere and coming in contact with the new electrified wires. This almost always causes a complete short in the fence, and away the animals go.
7.Voltmeter - Don’t make the mistake of working on an electric fence line without a quality voltmeter.
8 Solar Fencing: -  This seems almost too obvious to be a problem, but a solar panel won’t function at its potential if not properly installed. Please read the instructions.
solar panel should always be oriented due south if you are located in the northern hemisphere at approximately 35-40°.  When choosing a solar panel the general rule of thumb is 10 watts of panel per 1 joule of energizer. Use a deep cycle marine battery that has at least 100-120 Ah (amp hours) or at least 675 CCA (cold cranking amps), for ideal performance.
9. – stapling, The wires must float (move) past each line fence post. This is needed to maintain elasticity (that rubber band effect). When using plastic tubing as an insulator, don’t staple it too tightly. A staple may damage the tubing next to a ground wire, causing a hidden short. FENCEPOSTS TOO CLOSE TOGETHER, or TOO MANY WIRE TIE-OFFS  Well-intended government agencies recommend lots of fence posts in their fencing specifications. Fifty-foot spacing on flat land is just too close. You want the fence to act like a rubber band. When something runs into the wire, you don’t want to break all the insulators or knock posts out of the ground. If the posts are spread apart far enough — say 80 to 100 feet — the wire will just bend to the ground and pop back up. Again, fencing specifications may call for braces every quarter mile wire (1,320’) to tie the wire off. However, even 5,280 feet is OK, and actually adds more elasticity in the fence wire. This reduces the chance of wires breaking. INSTALLING IN-LINE STRAINERS CLOSE TOGETHER - Wires will flip together once in awhile. If in-line strainers (wench-like gadget to keep the wire tight) are installed one above the other, they will sometimes hook up. Separate in-line strainers by a fencepost and they will never catch on each other.
WIRES TOO CLOSE TO EACH OTHER - Keep them at least 5 inches apart. When you and a partner are building fence, make a 5” mark in ink on your pants the height of the wire - saves time. Use 31” top wire for cows. WIRE STRETCHED TOO TIGHT - Use inline-strainers that pull just enough to get the sag out of the wire between the fence posts.
10. Livestock training - Horses can be haltered and walk around the fence boundaries.  Make sure the fence is visible; this may require the use of fence flags. Bait the fence so that the deer learn that the fence shocks.  Folks often bait a fence by attaching peanut butter coated aluminum foil. Each and every animal must learn that the fence hurts, so please build a handy training fence, preferably on heavy wet soil. Flag the fence for visibility, and entice the animal to test the fence. TOO BUSY TO CHECK THE FENCE - Yes, these fences are much easier.to build and fix. However, without routine checking, they tend to slip and lose effectiveness. Once the animals become untrained, it takes an extra effort to retrain them. Solution: carry a small repair kit with you at all times, install switches away from the charger, turn the fence off and make the necessary repairs as routine as moving the mineral mix.



Electric Fencing: Connections; Leakage; Induction
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»
Charger Electrical Sizes and Volts

For Animal Type Control

e Cattle 2000 volts

e Horses 2000 volts or less
e Swine 2000 volts

e Sheep >3000 volts

e Goats >3000 volts

e Deer >4000 volts

e Elk >4000 volts

e Coyotes >4000 volts



Presenter
Presentation Notes
Deer, antelope, and elk also have hollow hair, which provides an insulating effect, thereby increasing the voltage needed for dependable control. In wintertime, electric fences are less effective due to the deep, dry snow and heavier coats on wildlife and livestock. Average spacing between posts should be 80 feet (closer on rough terrain and farther apart on rolling terrain). Wide spacing of posts greatly increases fence flexibility, which allows the fence to be pushed to the ground between posts.

Craig Madsen www.healinghooves.com


In essence, you want them to get shocked as they come in contact with the wire upon approach, rather than get shocked after they are over half way through.  If shocked upon approach they will likely jump back.  However, if they get shocked after they are halfway through, they may bolt forward.


The fence surrounding the
Tyrannosaurus rex paddock is 24 ft.
INn height and spacing of 30 ft. between
posts. There are also clear indications
that 10,000 volts of electricity run
through the Tyrannosaurus’ fence.



Presenter
Presentation Notes
Access control


2 seconds of electric fence shock video
—On The Pasture -Kathy Voss 8-18-2014

Grounding is how it works. [ ey
Notice bare foot. '

|


Presenter
Presentation Notes
http://onpasture.com/2014/08/18/touching-an-electric-fence-experiment-ends-as-expected/



Protection at Power Source

Fence Wire

The larger the charger,
the larger the ground bed
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Presentation Notes
Another way to ground the fence is to drive a ground rod every quarter mile and attach it electrically to any grounded wires in the fence. This at least provides multiple paths to the ground for the lightening. If the top brace is too short, then the angle of the tension wire is not low enough to the ground, and the wire will try to pull the corner post out.
H-brace length needs to be 2 times the height of the fence. Tensioners in the center of the run. Check voltage on the last ground rod with the fence shorted or grounded out. If volts are read, then another ground rod is needed.


Electric — Animal Training

 If an animal receives a sufficiently
unpleasant shock the first time it
encounters an electric fence, then a
drastic and long-term change in behavior
can be observed.

e If an animal learns to cross a fence while
It IS not electrified, however, future
crossings by this individual are likely,
even when power Is restored.


Presenter
Presentation Notes
Electric Fencing began out as merely a fictional idea in the 1889 novel “A Connecticut Yankee in King Arthur’s Court” by American humorist and writer Mark Twain. Electric fences were used to control livestock in the United States in the early 1930s, and electric fencing technology developed in both the United States and New Zealand.
An early application of the electric fence was developed in 1936–1937 by New Zealand inventor William “Bill” Gallagher Sr. Built from a car’s ignition coil and a magneto set, Gallagher used the device to keep his horse from scratching itself against his car. Gallagher later started a company to improve and market the design.
Improvements in electrical design of the fence energizer, often called a “charger” (USA) or “fencer” (UK).
The middle wire should be a minimum of 12 inches below the top wire. Electric fences are psychological barriers to livestock movement more than physical barriers; therefore, if livestock are properly trained, three wires or less should be effective. To avoid damage to new fences, flagging the new wires may help reduce wildlife impact on new fences. Generally, antelope will pass under wire 16 inches above the ground.


Training Animals; The Future Fence

 Automated Animal Control: Can Discontinuous
Monitoring and Aversive Stimulation Modify Cattle

Grazing Behavior? Ruiz-Mirazo (2011) Rangeland Ecol
Manage 64:240—248

645 m

[Restriction: . - Gate
Z0ne - Supplement feeder j% . zone

: W=t
E () i L““?“’; Watertrcughﬂ om
S B5m o\ 5 g5

= [19m +~ Virlual boundary

B5m I Gate \



Presenter
Presentation Notes
Automated animal control (AAC), a wider term for virtual fencing, is a relatively recent technological development (Butler et al. 2006) designed to provide an alternative to conventional fencing. In AAC systems, a virtual boundary is usually defined by geographic coordinates, the location of an animal is monitored via a satellite global positioning system (GPS), and a sensory stimulus is applied using electronics housed in a device worn by the animal (frequently a collar) when an animal enters a restriction zone. Even though AAC is not yet commercially available, it could become a practical alternative to physical fences in the future, particularly where fence installation and maintenance is expensive, more customizable animal control is needed, or fences are an issue for wildlife or recreation.


Permanent —Rail Fence
Z1g Zag or Virginia
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_______

Log and Block




Permanent - Suspension Fences
Works well with level ground that has no depressions.

Fence Slzﬁigg
Woven Wire 14-16
Barbed Wire 12 - 14
Suspension 100 < Gpm——
Electric 40-75
High Tensile 40 -60
Board 8
Corrals 6

* Driven posts are 1.7 times as strong
as tamped posts

Table 5. Recommended Post Spacings”*



Presenter
Presentation Notes
Suspension and semi-suspension fences share these advantages: 
They require fewer posts (about 200 less per mile).
They cost about half as much to construct as a conventional barbed wire fence.
The whipping action of a suspension fence turns livestock better than conventional fences.
Their flexibility allows tumbleweeds to blow under or over the fence.
They stand up to moderately heavy snowpack and big game use.
They last as long as conventional barbed wire fences if they are properly constructed and maintained.
They are not suitable for rough or broken country nor for areas where vegetative growth will interfere with the whipping action of the fence. 
They are also not suitable for fence lengths of less than 650 feet (200 m).
They do not withstand pressure



“Wolmanized” wood

Pressure treated pOsSts is treated with CCA

Lialvanirsd Fins
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Longevity Threats to a Permanent Fence



Temporary Fence: General Definition

* Not four-season (e.g. Seasonal)
* Must be tested 75% effective

* Producer acknowledged effort and
frequency of maintenance

 Material quality exceeds a seven year &
life expectancy or Is consistently
replaced for a 7 year management
period.

 Material meets all safety
requirements




VerCauteren et al (2006) Fences and Deer-Damage Management: A

Review of Designs and Efficacy. USDA National Wildlife Research Center - Staff
Publications. Paper 99.

FENCE TYPE EFFICACY % | LONGEVITY YRS | MAINTENANCE
Wowven wire 90-99 30-40 LOW
welded wire, 90-99 20-30 LOW
chain link 90-99 30-40 LOW
Polypropylene mesh 90-99 10-20 MEDIUM
Polypropylene rope 70-30 15-25 HIGH

woven wire with 3 high tensile 80-90 20-30 MEDIUM
Polypropylene snow fence 80-90 15-25 MEDIUM
offset high tensile (NH Figure 4) 60-70 20-30 HIGH
slanted 7 high tensile 70-80 20-30 HIGH
Pennsylvania State 5 high tensile 70-80 20-30 HIGH
Polypropylene tape 60-70 5-15 HIGH
baited electric a0-90 10-20 HIGH



Presenter
Presentation Notes
Longevity 5 to 40. efficacy 60-99%
 http://digitalcommons.unl.edu/icwdm_usdanwrc/99





Presenter
Presentation Notes
Movable fences are considered temporary fences. They are normally used for a short period of time, then removed and used in some other location or stored until needed. They are easy to build and take down. They cost less than permanent fences, but they are not as effective and usually will not last more than one to three years. They do not take the place of permanent fences, but can be very beneficial in some instances. Temporary fences are well suited for controlled grazing situations because pastures can be divided into a substantial number of individual cells with minimal labor and cost. They can be moved from year to year until you decide the field layout that best fits your production scheme.

Seasonal Electric Fence      Polytape and Polyrope –high visibility




Factors That Drive Fence Cost Up or Down

 Site preparation
e Fence layout (straight vs. curved, flat vs. up/down, short vs. long)
* Post spacing

e Post type

* Wire differences

 Number of energized wires



Presenter
Presentation Notes
At the end of a big list I say…I can’t remember these either even though I just said them all. That is why a pdf will be available later.
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Species Considerations for Fences Pe0p|e Access
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Presenter
Presentation Notes
Do you allow wildlife hunting? Plan fences or step overs.


Species Considerations for Fences

Horses

 the tendency to get hooves and legs
caught in wires or brace assemblies
“no climb”.

* the habit of chewing wooden boards.

 the need for good fence visibility.

Cattle

« Can easlly see single strand of high
tensile wire.

e Tend to go through or over a fence.

e Calving time and Breeding season are
Important considerations.

Progressive Cattlemen
June 2012

“While most ranchers want their
fences to look good, they are
more interested in the fence doing

the job at th
~="{ STAFF PHOTC

5

e least cost.”
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Presentation Notes
Many horse injuries are fence related and may be as a result of fence design, materials, workmanship or combinations of these. Non-electric horse fences may be all wood, all steel wire, polymer, PVC or combinations of these materials. No barbed wire is recommended. Designs may be for low pressure pastures or high pressure corrals.. Self-supporting, link together, steel fence panels may be used in high-pressure situations when temporary or movable containment is required. Chewing of wooden boards may be reduced or stopped by using an electrified wire(s). Woven wire should be chosen by the size of the openings. Some horses will put their hooves through openings or “walk down” a fence. A diamond weave material, a 2 inch by 4-inch rectangle opening or a polymer grid fabric (all “no climb” materials) can be used in these cases.



Species Considerations for Fences

 Goats
e Climbing habit

e 12”7 X 6” woven wire instead of 9” X 6” to prevent getting head and
horns stuck.

* Sheep
e Thick wool insulates from electric shock.
e Tend to go under fence.
* WWoven wire fence is recommended for exterior fence.
 Know what you are fencing out as well.



Presenter
Presentation Notes
Goats will first attempt to push through or go under. Gaps should not exceed 3 inches.
Avoid using wood corner posts, use steel pipe. 47” height of fence.


“Horse-high, Bull-strong, and Hog-tight”
...now, Wildlife-Friendly

Fences should be considered carefully for their role in impeding or altering
events essential to species persistence, like dispersal, seasonal movement,
and range expansion.



Presenter
Presentation Notes
Frightened ungulates, diving raptors, and low-flying birds like grouse and waterfowl frequently strike wire fences simply because they do not see them. Ecological costs include fence-line mortalities, influences on natural behavior, impingement on natural mechanisms of population control, restriction of animal movements in response to environmental changes (e.g., fires, climate change, drought), limitation of migration and genetic flow, and impediment to recolonization and source–sink population dynamics. It is unknowable what wildlife is blocked till the fence is built. Need one year of access control. If you see fur or hair on top wire lower it; on the bottom wire? Raise it a few inches, on the middle wire? Mark the fence more visual. Spatial arrangement on the landscape so it is not always obvious up close at the site of the fence. Sprague’s pipits is a bird that ignores all linear features but can always be found within 0.6 miles of a crop.




© Wildlife Friendly Fence Structures

When local wildlife species have a tendency to jump, lower
a section of the top wire or board of the fence.
Additionally, add extra space between top and 2" wire.

When local wildlife species have a tendency to crawl ,
raise a section of the bottom wire or board of the fence.
Additionally, use smooth wire.

When local wildlife species have a tendency to rely on
visual queues, make the fence more visible.

When local wildlife species have strong nest predators in
the area, make the fence go around the nesting site.



Presenter
Presentation Notes
Flagging is not a first choice for making fencing more visible.  Flagging needs to be replaced yearly and domestic and wildlife animals have been known 	to eat the flagging material.
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VerCauteren et al. (2010) Ability of White-Tailed Deer to J U M. P

Fences Journal of Wildlife Management 74(6):1378-1381

* 0% deterrence at 5 feet high
* 100% deterrence at 8 feet high

e Deer reacted as a herd at the 5 foot
height and when the lead deer
jumped the fence the herd followed.
As the fence height increased the
deer began acting independently.

* Deer crossed under fences through
gaps less than 9 inches in height.

Leave 10-12 inches of extra space
between top wires (Mule deer in photo)


Presenter
Presentation Notes
There is a need for insight into fence heights required for impeding white-tailed deer (Odocoileus virginianus). We evaluated the ability of wild-caught deer to jump progressively taller fences and documented deterrence rates of 0% for fences 1.5 m (5 ft) followed by increasing deterrence rates of 14% at 1.8 m (6 ft), 85% at 2.1 m (7 ft), and 100% at 2.4 m (8 ft). We documented 100% deterrence rates during 5 additional experiments with different deer and the test fence at 2.4 m, a common height of fences at captive deer facilities. Our results will be valuable to those managing spread of wildlife diseases, deer–vehicle collisions, and agricultural damage.

During drives at lower heights (1.5m), we observed deer typically moving and reacting as a herd and when a lead animal jumped the fence others followed. Above the 1.5-m height deer acted independently, perhaps due to individual physical capabilities or excitability. Individuals would approach and jump, or attempt to jump, more sporadically and not as a cohesive herd. Seasonal physiology and physical condition could influence the jumping ability of deer.


Woven Wire Openness and JuMPING Wildlife

/-foot height iIs specified. This is for
the 'openness' of a woven wire fence. If
deer can see a very distinct line at the
top of fence (such as a top rail) they
can jump 7 feet.

Fences constructed of more solid
material such as boards (i.e., holding
yards at the barn) must be a minimum
8 feet in height, preferably 9 feet.

Snow pack should be considered if it
may significantly reduce the effective
fence height.

10 foot high exclosure fence


Presenter
Presentation Notes
Generally, with sturdier materials and better construction, less maintenance will be required and the fence will last longer. 



Wildlife J U M. P 8: designed to replace small sections (< 20 feet) of
fence between posts. Seasonal electric; Adjustable top and bottom wires;
cattle guards
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Presenter
Presentation Notes
For sections of fence frequently crossed by ungulates, requiring frequent repairs, consider installing a rigid elk/deer jump constructed from rebar, steel pipe, or tubing. The jump is essentially a section of fence, with a lower indentation in the center.
These fences need to be impermeable to target species, but not present an entanglement or impalement risk to any species.

Spacing on the wire, notice the mixed use of steel post and wood posts for visibility.




CRAWL Woven-wire fencing design is

restrictive to crawlers

Terrapin R




Stevens et al. (2012)Modeling Sage-Grouse Fence Collision Journal of

Wildlife Management 76(7):1370-1380

 Collisions common at fence
segments absent wooden fence
posts and with segment widths >4
m (13 ft).

o Mitigation in breeding habitats
should start in areas with
moderate-high fence densities (>1
Irnl|</m|2) within 1.25 mile of active
eks.

* Focus on flat gently rolling areas

VISUAL
fence marker cut
from vinyl under
sill (Wolfe 2009)
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Stevens et al. (2012)Modeling Sage-Grouse Fence Collision The Journal of Wildlife Management 76(7):1370–1380
Site-scale modeling suggested collision may be influenced by technical attributes of fences, with collisions common at fence segments absent wooden fence posts and with segment widths >4 m (13 ft). Broad-scale modeling suggested relative probability of collision was influenced by region, a terrain ruggedness index (TRI), and fence density per square km. Conditional on those factors, collision counts were also influenced by distance to nearest active sage-grouse lek. Our models provide a conceptual framework for prioritizing sage-grouse breeding habitats for collision mitigation such as fence marking or moving, and suggest mitigation in breeding habitats should start in areas with moderate-high fence densities (>1 km/km2) within 2 km (1.25 mile) of active leks. However, TRI attenuated other covariate effects, and mean TRI/km2 >10 m (33 ft.) nearly eliminated sage-grouse collision. Thus, our data suggested mitigation should focus on sites with flat to gently rolling terrain. Moreover, site-scale modeling suggested constructing fences with larger and more conspicuous wooden fence posts and segment widths <4 m (13ft) may reduce collision.

We measured biological, topographic, and technical variables over each sampled square km. We collected vegetation and topography attributes in the GIS using 30-m raster grid data. We measured topographic heterogeneity using the terrain ruggedness index (TRI; Riley et al. 1999), calculated from United States Geological Survey 30-m DEMs for each region (www.seamless.usgs.gov, accessed 24 Sep 2010). The TRI for each 30-m pixel is calculated as the square root of the sum of squared differences in elevation from the given pixel and the 8 surrounding pixels. We calculated mean TRI for each sampled square km using ArcMap. Lastly, we measured fence length per square km using digitized sampled fences in the GIS.  We reclassified Landfire cover type values into big sagebrush, and low sagebrush cover types, vegetation height values into 0–0.5 m, 0.5–1.0 m, and >1 m height classes, and shrub canopy cover values into 10–20%, 20–30%, 30–40%, and 40– 50% cover values.

We conducted an exploratory analysis with site-scale data because no previous research studied sage-grouse fence collision. Moreover, specific hypotheses underlying microsite measurements used in site-scale analyses from previous tetraonid collision studies were often unclear, and we had little data on how sage-grouse visualize their environment to deduce specific hypotheses regarding site-scale attributes of fence collisions. Topographic characteristics at the site scale (i.e., slope and aspect) are not directly comparable with those calculated over a square km, nor are technical attributes of fences. However, site scale modeling had poor prediction success relative to broad-scale models, suggesting broad-scale factors may influence sage-grouse collision more than site-scale factors.

Reducing Grouse Collision Mortality by Marking Fences (Oklahoma)
Donald H. WolfeJune 2009 Ecological Restoration 27:2 • 141
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Use the degree dial on a compass for quick check on 20 degree angles.


A Landowner's Guide to Wildlife Friendly Fences:
.

m How to
8% Build Fence

with Wildlife
in Mind

SECOMND EDITION
REVISED AND UPDATED
2012

Paige, C. 2012. A Landowner’s Guide
to Wildlife Friendly Fences. Second
Edition. Private Land Technical

Assistance Program, Montana Fish,
Wildlife & Parks, Helena, MT. 56 pp.

Common Complaints +

Teton County » Code Enforcement » Commen Complaints

Wildlife Friendly Fencing Violations

Planning &
Development

What type of fence can | build on my property? In the fall of 2006, new
regulations were adopted countywide regarding
fencing. The language can be reviewed by clicking here for Article IV
and go to SECTION 49220 WILDLIFE FRIENDLY FENCING.

wildlife friendly

Local Regulations


Presenter
Presentation Notes
Livestock movement is circular. Wildlife movement, in a natural fashion, is based upon following their nose or beak to navigate along landscape features.  Some things can be changed but prior to building a fence, one should definitely consider the welfare of wildlife in the landscape. Fences generally outlive most wildlife species on the landscape so new trails and fence crossing challenges will appear for the young that has not navigated such a structure so unexpectedly. South Utah above and Jackson hole wy buffalo. My bet is that the fence did not survive.


Fences can be built to
accommodate or
exclude wildlife

WILDLIFE Criteria for exclusion
e FOXes e Jumping height
e Feral cats  * Digging

» Feral rabbits * Climbing
. Feral pigs  ° Reaction to electrification

e Feral horses °® Wire spacing/webbing size ... / \
- 1l = %“‘%..
e Feral dogs Cherng ablllty T G




Leblond et al. (2014) Electric Fencing and Moose—Vehicle Collisions
Journal of Wildlife Management 71(5) 1696-1703
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Presentation Notes
The electric fence we tested was not an impenetrable barrier to moose. It was made of flexible cables that were easily scaled and so the effectiveness of electric fences relies on behavioral conditioning of the animals. If an animal receives a sufficiently unpleasant shock the first time it encounters an electric fence, then a drastic and long-term change in behavior can be observed. If an animal learns to cross a fence while it is not electrified, however, future crossings by this individual are likely, even when power is restored. Electric fencing has the advantages of being less expensive and less obvious in terms of visual impact than conventional metal wired fences.


First Predator-proof Fence on Hawaiian Island Kaua'i Completed at
Kilauea Point National Wildlife Refuge (2014)

Half mile of fence

6.5 feet tall

Made of stainless steel
mesh so fine a 2 day old
mouse cannot enter.

Arched hood over the top.

Hannah Mevips AR
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Presentation Notes
"Predator-proof fencing is a conservation strategy that we are going to see used more and more in Hawai'i as we struggle to deal with widespread non-native predator populations on very large islands," said George Wallace, Vice President of American Bird Conservancy. "One of those species that may particularly benefit is the Newell’s Shearwater, which is threatened by non-native predators in their montane nesting areas. Creation of a colony protected from predators will be a major step forward in recovering the species.”   Kilauea Fence, Hannah Nevins, ABC

The predator-proof fence stretches almost a half-mile in length and will help protect rare native species that inhabit the Kīlauea Point National Wildlife Refuge. Stretching for about .45 miles, the fence is approximately 6.5 feet tall and encloses an area of 7.8 acres. It is built entirely of stainless steel to resist the harsh marine environment. The main panels of the fence are made with mesh so fine that even mammals as small as a two-day-old mouse cannot enter. The top of the fence has an arched hood that extends outward to prevent animals from climbing over. It was constructed by Honolulu-based JBH, Ltd., the contractor that also built the Ka'ena Point fence. Now that the fence is in place, work can begin to humanely remove non-native predators from the enclosure and restore native plant communities. Nēnē and Laysan Albatrosses that previously nested in the now-fenced area will immediately benefit from protection from predators, and their numbers are likely to increase over time. The team plans to use recorded calls and translocation to bring threatened and endangered seabirds, including Newell's Shearwater, to the site beginning in 2015.


Reidy et al. (2008) Electric Fence Evaluation for Feral Pigs Journal of Wildlife
Management 72(4):1012-1018
Lavelle et al. (2011) Emergency Feral Swine Containment Journal of Wildlife
Management 75(5):1200-1208

Pilot Conservation Activity 297 - Feral Swine ; Electrlc_ferlcmg I"eStr_lCted feral P19 movements
Management Interim Conservation Activity by a“eV_|at|ng f_eral pig damages to 40-60%
fewer intrusions.

* Metal mesh fences (hog panel or woven
wire) contained pursued feral swine.

» Feral swine under lower levels of motivation
may be contained by electrified polywire or
electrified mesh netting.

* Only 7 of 214 escaped a 2.8 foot high metal
fence (3.5 foot is recommended).

» Rounded corners of containment improved
forward progress around the fence perimeter.



Presenter
Presentation Notes
No electric fence design we tested was 100% pig-proof. • Conservation Activity 297 - Feral Swine Management Interim Conservation Activity
 
During fiscal year (FY) 2015, State Conservationists in the selected pilot States (Alabama, Arkansas, Louisiana, Mississippi and Pacific Islands Area) may use funds from their general EQIP allocations in specific priority areas


®!
VerCauteren (2007) A Fence Design for Excluding Elk Without Impeding Other
Wildlife. Rangeland Ecol Manage 60:529-532

- A Non-impeded Wildlife:
:,, | * beaver (Castor canadensis)
-  black bear (Ursus americanus)
e bobcat (Lynx rufus)
- e coyote (Canis latrans)
e deer (Odocolleus spp.)
7 * mountain lion (Puma concolor)
L | o 3. (g » raccoon (Procyon lotor)
S g : , e red fox (Vulpes vulpes)
- L | e lagomorph (Leporidae)
T Elk Browse Damage
e On Aspen
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Presentation Notes
Elk are VERY heavy browsers on Aspen!
VerCauteren (2007) A Fence Design for Excluding Elk Without Impeding Other Wildlife. Rangeland Ecol Manage 60:529–532

We enclosed a 1-ha stand of quaking aspen (Populus tremuloides Michaux) with our fence in an area with a high density of elk. We monitored effectiveness of the fence with trackplots, animal-activated cameras, and changes in aspen stem height and density. We documented only 1 elk within the exclosure in 2 years of monitoring. Mammals that used the exclosure included beaver (Castor canadensis), black bear (Ursus americanus), bobcat (Lynx rufus), coyote (Canis latrans), deer (Odocoileus spp.), mountain lion (Puma concolor), raccoon (Procyon lotor), red fox (Vulpes vulpes), and lagomorph (Leporidae). After 1 year of protection, mean aspen stem height increased 14.5 cm more inside the exclosure than outside, but stem density in the exclosure changed little compared to outside.
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ELK in the Smoky
Mountains

Growing pains: Farmers pay the price as elk

herd damage crops, fences
Written by Andrew Kasper

Elk disappeared from North Carolina in the late 1700s.

The reintroduction of elk to the Great Smoky Mountains National
Park started with two small herds of 52 in 2000. After some
difficulty establishing a breeding population, the herd jumped to
more than 120 in 2009, the Park’s last official count.

The Commission estimates that of the 140 or so elk in the region,
between 50 and 75 spend a significant amount of time outside
park boundaries.



' Poor et al (2014) Fence Permeability
Ratings for Ungulate Wildlife:

1 is most permeable

1. =16 1In. lowest barbed-wire strand

2. Animal may travel ~ 300 feet to find gap > 16 in. lowest barbed-wire strand

3. Animal may travel ~300-1000 feet to find gap > 16 in. lowest barbed-wire
strand

4. Challenging to cross except for topographic dips, typically < 16 In. lowest
barbed-wire strand

5. Impermeable barbed-wire fence typically < 12 in. lowest barbed-wire strand

6. Woven wire or picket fence


Presenter
Presentation Notes
5. VerCauteren found 9 inches lowest wire was crossable.

Poor et al (2014) Modeling Fence Location and Density at a Regional Scale for Use in Wildlife Management. PLoS ONE 9(1): e83912.
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THE FENCE
DESIGN AND
LOCATION
SHOULD
CONSIDER:

Topography (natural barriers should be utilized)
Soil properties

Livestock management and safety

Livestock trailing

Wildlife class and movement

Location and adequacy of water facilities
Development of potential grazing systems

Human access and safety

CHE -

Landscape aesthetics

[N
o

. Erosion problems

[N
[N

. Moisture conditions

[N
N

. Flooding potential

[N
O8)

. Stream crossings

[
D

. Durability of materials.
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Presentation Notes
1. Type of Soil – Sandy soils will require more braces and closer spacing than firm soils. Rocky soils may require fences built of rock jacks with figure-four posts or straddle jacks. Marshy areas may require the construction of figure-four or straddle jack posts with long flotation boards that keep the fence on top of the marsh.
2. Topography – Do not fence into areas where animals are naturally obstructed. Fencing in a straight line up a hill may cause erosion. However, fences should be on as straight a line as possible to reduce the costs. Use the lay of the land to make the fence most efficient. Getting materials to steep sites adds expense.
3. Snow Conditions – Areas of light snow usually do not require special fencing designs. However, blown snow will approximate heavy snow conditions and may require special fence designs. Moderate snow requires stronger fence than light snow. Fences exposed to heavy snow require straddle jacks with wire or pole fencing, or worm, block and log, post and pole wood fences or let-down fences. Be sure to check the proposed fence line during late winter or early spring. This allows you to identify problem areas and design the most appropriate fence.
4. Water – Fences across gullies or streams may require special braces and designs. Seasonal runoff needs break-away fences or swinging water gaps. Swinging water gaps or floating water gaps should span running streams.
5. Accessibility – Fences should have easy access for construction and maintenance. Fences have to be constructed where they will accomplish planned objectives, but construct them in the most accessible area possible. Power fences must have access to a power supply-a main line, a solar power panel, or easily exchanged batteries.
6. Boundaries – External property boundaries should be located, surveyed, and marked before construction. Existing fences usually figure strongly in disputes, so accurate boundaries are essential. Fences along state or county highways may be governed by state or county laws. Coordinate your planning with appropriate officials and with adjacent land owners. This not only avoids disputes, but may open opportunities for cost-sharing.
7. People Access – Consider installing narrow walk-through gates, post pass-through openings, or other access structures to improve esthetics and
8. Visual Impact – Select a form, line, color, and texture that blends with the landscape. The most critical locations are along major travel routes and across openings. As much as possible, keep fences out of view. Where practical, fences should be placed slightly inside vegetation surrounding openings. Landforms may reduce visual impact. A fence across a slope, viewed against a landform and vegetative background, is less offensive than one silhouetted against the sky. Avoid bulldozer clearing or major soil disturbance.
9. Vegetation – Fences may protect natural wetlands, stream banks, woodlands, and plants. Keep fences away from heavy vegetation and areas of potential blowdown.
10. Animals – Various kinds of animals (horses, cattle, sheep, elk, and deer) and classes of animals (different ages and sexes) may require specific fence designs. Fences can be built to accommodate or exclude wildlife.
11. Safety – All wire fences must be grounded to protect man and animals from lightning. Grounding should be done at both ends of the fence line, at each brace panel, on both sides of a gate, on both sides of a power line crossing, and where there is excessive moisture. Drive galvanized pipe into the ground at these sites and attach a ground wire from this pipe to all the fencing wires. Precautions should be taken to insure the safety of construction and maintenance crews.


Fence Consideration: 1. Topography

Treat depressions more than 15 feet long. Maintain fer_1ce height relative
V-shaped dry swales. to surrounding roughness to

avoid escape/jumping.
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Presentation Notes
Fence design and location should consider ease of access for construction, repair and maintenance.


1. Topography cont.
-~ Material amounts/ease of construction
Erosion Problems

"y

il

Setting posts on sloping terrain.



Presenter
Presentation Notes
Fence right of ways may fall into local regulations on land clearing.


Fence Consideration:
1. Topography Natural Boundaries

Colorado ‘Round up on the Cimarron” (1898)

Nevada today



Presenter
Presentation Notes
Title: Colorado. "Round up" on the Cimarron 
Creator(s): Detroit Photographic Co., 
Date Created/Published: c1898.
Medium: 1 photomechanical print : photochrom, color.
USA http://hdl.loc.gov/loc.pnp/pp.print
 


Fence Consideration: 2. Soil

Shifting sand, stones, salinity

Maryland



Presenter
Presentation Notes
Dust Bowl farmer digs out a fence post to keep it from being buried under drifting sand in Cimarron County, Okla., in 1936. Arthur Rothstein


Fence Consideration: 3. Livestock safety 8. Human Safety 14. Trailing

* Food safety, animal safety, electric safety, highway safety,
digging safety, history preservation safety

 ‘Think before you post’ — is just as important in your email
safety as it is in building a fence!

e T — Post stepper.



Presenter
Presentation Notes
Electiric calf barrier. Parturition pasture.


Fence Consideration: 3. Livestock and 8. Human Safety

* Road side fences are
often built with
frequent brace
assemblies due to
the possibility that a
vehicle may leave
the road.
Assemblies are not
needed otherwise.
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Presentation Notes
Road side fences are often built with the possibility that a vehicle may leave the road. The distance between H-braces is shortened.


Fence Consideration: 8. Human access and safety




= Fence Consideration:

arr a ks
Remaote areas in long, narrow paddock Keep paddocks as

//—>\ are not used efficiently. nearly square as

possible for
/ efficient fence

Grazing mouemc—:‘:h costs.
A Isoftenina Paddocks should be ,

6. Watering facilities | 1 cruarpaen / cmiar nforage |

productivity, not

7. Potential grazing \ necessary e
\‘—/ Irregular-shaped

SySte m S ] paddocks have

/ less uniform use
and are more

difficult to clip

/ \ or harvest hay.
General behavior is

Bad gate placement— Correct gate placement

to walk the fence ot eiledt o1is TR S e
lines when first
mooooved into a
pasture.
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Presentation Notes
Gate access to water and different gate to access next pasture in rotation system.


®

Fence Consideration: 4. 5. 7. Gates on topography facilitate vehicle,
people, livestock, and wildlife movements.
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Presentation Notes
topographic changes such as ridges, saddles, and draws; and fence junctions with a maximum distance of 0.5 mile between gates. Consider wildlife crossing in these areas too. Cattle get out it is sometimes harder to get them in.


»
Fence Consideration: 4. 5. 7. Gates on topography ridgeS,

saddles, draws, fence junctions.
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Presentation Notes
topographic changes such as ridges, saddles, and draws; and fence junctions with a maximum distance of 0.5 mile between gates. Consider wildlife crossing in these areas too. plan to install gates at locations not visible from trails or roads. Trespass protection is a large and important legal right on private property. One of the easiest ways to allow wildlife passage is to leave gates open when livestock are not present in the pasture. This is especially critical in winter, when snow can build up along fence lines and restrict wildlife movement. Key suggestions for using the open gate method:
Leave gates open at fence corners, as the existing fences channel wildlife.
Landowners who are concerned about trespassing can place signs that indicate the gate is open for wildlife passage and information on how to obtain permission for access.



Concentraton areas
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PCS
Notice erosion at gates.
39 sites and five farms in Pennsylvania 
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9. Landscape aestheti

Fence Consideration




Poor location for Better location is
on straight runs of

Fence Consideration: 13. Stream
Crossings 5. Wildlife class fence crossing
due to channel the channel

movement
migration

Better location for fence

Poor location for a fence
diut ot high velocity area

Poor location
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Design for <60 foot wide stream
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Presentation Notes
< 60 feet stream width.  Length is just above the water. Need to know if stream is aggrading or incising. 
Corridor fencing can be a valuable first step to raise awareness about riparian area management by demonstrating the effect of rest on riparian vegetation. grazing should be temporary and use may not happen every year; Many corridor fences create a space too narrow to be effectively grazed. If the goal is to have some grazing use, a wider corridor could be fenced. Wider corridors would be cheaper to build and maintain with some grazing benefits. When reintroducing grazing into the corridor, these things need to be considered: the corridor isn’t a place to park livestock, so use should be short and not more than a few days; multiple entry and exit locations will help distribution in the narrow corridor;  avoid the vulnerable periods of spring and fall and use only after riparian recovery has occurred. It is probably best applied in the following situations where fencing can be a feasible option: where topography and vegetation patterns are complex; where land holdings are small and fragmented; for banks that are very fragile or severely degraded; on low gradient streams, that are laterally stable and not subject to severe flooding; where other resource values such as water quality or fish are of a higher priority.

Cattle only spent 14% of time within 100 ft of stream. 2-4% of time in the water. In riparian pastures, only 0.2% of time standing in water when flash grazed (<4 days).  Fiber mat with polyethelyene webbing with stones. 


Fence Consideration:

3. Livestock management and safety

4. Livestock trailing
5. Wildlife class and movement

6. Location and adequacy of
water facilities




®
Fence Consideration:

12. Flooding potential,
aquatic material choices
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Presentation Notes
Perhaps the most important practice proper selection of treated wood materials for a project. At the basic level, this means that the treated wood product contains no more than the minimum level of pesticide necessary for the use, as summarized in WWPI (2006a). Higher retention levels do not lead to extra durability. They only lead to increased leaching and subsequent impacts This means that they will be treated to proper retention standards and be processed to maximize fixation of the product. Avoid using post which have visible material or bleeding.


Fence Consideration:

14. Durability of Materials




Fence Consideration:
14. Durability of Materials Is prescr/bedf/re part of the management plan?

LIFE
DURABILITY SPECIES EXPECTAMCY
Very Durable Eastern red cedar 30+
Black locust 20-25
Osage orange 20-25
Redwood 10-30+
Western red cedar 10-25
Durable White and Bur oak 10-15
Tamarack 8-10
MNorthern white cedar 5-15
kURA:L:t:I;‘;E g onk SPECIES EXPES;!NCV
Douglas fir 1-6
Red and Jack pine 2-6
L Aspen and cottonwood 3-4
Life Expectancy ST
Spruce and Balsam fir 3-4
Basswoo d <5
of Wood Fence
Willow <5
Posts 7
Southern pine 3-6
Yellor:m-poplar(tulip tree) 3-7




Fence Tasks
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Presentation Notes
Internet search for local and state laws. One time effort.  On-going is observing local examples of fencing. Site visit gets the specifics needed, material amounts, etc. And finally the Interview with the landowner where context and vocabulary from this very pointy presentation will help you get the right type of fence on the ground and in the contract.


The Job of Inventory and
Evaluation for Fence (382)
Concerns and Design

Gene A. Fults Range Management Specialist
USDA-NRCS-WNTSC

Science and Technology webinar series
17 of February, 2015


mailto:Gene.Fults@por.usda.gov

	Slide Number 1
	The Job of Inventory and Evaluation for Fence (382) Concerns and Design�
	Technical Assistance for 382 Fence Should:
	Fence Webinar rationale
	Fence Tasks
	Fence Tasks
	Fence Interview
	Conservation Purposes
	The Context of FENCE as a Conservation Purpose 
	A Natural History of Fence
	Living Fences - Mt. Vernon  ‘…for no sort of fencing is more expensive or wasteful of timber.” George Washington, July 15, 1797��
	Thomas Jefferson 1803 Louisiana Purchase and the live fence. The Osage Orange tree. ��The first shipment of botanical specimens sent by Lewis and Clark to President Jefferson contained the seeds of thousands of miles of fences.���
	Living Fence Maclura pomifera  Osage orange �
	1837 President Van Buren is depicted as indecisive and secretive about his treasury policy.
	The ‘Great Rail Splitter’ was Lincoln’s campaign slogan in 1860. In 1862 Lincoln signed the Homestead Act which required more fencing. ��A man could split 100 rails/day.�
	Fence in the Civil War 1861-1865
	Rock Fences �New England,  Kentucky,  Texas,  Kansas
	Fences were constructed for the purpose of herd improvement. Kentuckians drove long lines of horses and cattle through the Cumberland Gap to the markets in the east. 
	Barbed Wire: A Prairie Invention Because Supply of Stone and Timber was Insufficient �
	Great Plains Fencing Ended Open Range
	Theodore Roosevelt jumping a rail fence in 1902. ��Theodore Roosevelt was a cattle rancher in the Dakota Territory
	Woven Wire (sheep tight fence) 1906
	World War I and Barbed Wire�1914-1918
	Slide Number 24
	Conservation programs have either provided economic incentives to plant fencerow-to-fencerow and even tear out the fencerows.
	Slide Number 26
	 
	1971 legislation mentioned grasslands fenced for grazing�
	�The 1985 Farm Bill became the first to have a specific title devoted to conservation.���
	Fence Tasks
	12 Fence Tasks in Context
	Slide Number 32
	Basic Change
	Wildlife Ownership Laws
	Standard FENCE (Ft.) CODE 382 NRCS, NHCP April 2013
	Standard FENCE (Ft.) CODE 382 NRCS, NHCP April 2013
	GM Part 401 – Technical Guides�Subpart B – Conservation Practice Standards�
	Poor et al (2014) Modeling Fence Location and Density at a Regional Scale for Use in Wildlife Management. PLoS ONE 9(1): e83912.  (location)
	Fence Ecological Impacts CPA – 52 (installed)
	Wildlife Habitat Along Fence Line (installed)
	Laws; Call before you dig the first post hole. �Standard’s guidance -All appropriate local, State, Tribal, and Federal permits and approvals are the responsibility of the landowners and are presumed to have been obtained.�
	Laws (Does the purpose of the fence need the legal protection afforded by state laws?)
	August 12, 2014 Sidney, Maine News�The goats were reported on Sunday and Monday, which means that under Maine state law the owner could be charged with animal trespassing and made to pay a fine if it were to happen again within the week.
	Idaho open range laws have special instructions as how to decide who maintains what on a property boundary.
	Maintenance (largely labor time) costs ��8% annually of initial installation and labor      ��Knight et al (2011) Cross-Fencing on Private US Rangelands: Financial Costs and Producer Risks. Rangelands. April 2011, 41-44.� 
	State Laws
	Fence Tasks
	Types of Fence
	Live fences may be established all around the farm, but it is most common to establish such a fence around the homestead. �
	Soil Health Along Live Fence Line
	Beehive Fence Deters Crop-Raiding Elephants�(2014) African Journal of Ecology 47: 131-137
	10 Common Issues with Electric Fences
	Electric Fencing: Connections; Leakage; Induction
	Does everyone understand the direction of pull relative to the �H-brace wire assembly?�
	Think of a horse doing a sliding stop against the pull
	Charger Electrical Sizes and Volts For Animal Type Control
	The fence surrounding the Tyrannosaurus rex paddock is 24 ft. in height and spacing of 30 ft. between posts. There are also clear indications that 10,000 volts of electricity run through the Tyrannosaurus‘ fence.
	2 seconds of electric fence shock video –On The Pasture -Kathy Voss 8-18-2014
	The larger the charger, the larger the ground bed needs to be.
	Electric – Animal Training
	Training Animals; The Future Fence
	Russell 
	Permanent - Suspension Fences     �Works well with level ground that has no depressions.�
	Pressure treated posts
	Temporary Fence: General Definition	
	VerCauteren et al (2006) Fences and Deer-Damage Management: A Review of Designs and Efficacy. USDA National Wildlife Research Center - Staff Publications. Paper 99. 
	Slide Number 67
	Factors That Drive Fence Cost Up or Down 
	Fence Tasks
	People Access
	Species Considerations for Fences
	Species Considerations for Fences
	“Horse-high, Bull-strong, and Hog-tight”�…now, Wildlife-Friendly�Fences should be considered carefully for their role in impeding or altering events essential to species persistence, like dispersal, seasonal movement, and range expansion.
	Wildlife Friendly Fence Structures
	VerCauteren et al. (2010) Ability of White-Tailed Deer to Jump Fences Journal of Wildlife Management 74(6):1378–1381
	Woven Wire Openness and Jumping Wildlife
	Wildlife jumps: designed to replace small sections (< 20 feet) of fence between posts. Seasonal electric; Adjustable top and bottom wires; cattle guards
	Terrapin
	Stevens et al. (2012)Modeling Sage-Grouse Fence Collision Journal of Wildlife Management 76(7):1370–1380
	Single Post Corners Will �Allow Up to 20 Degree �Turns to Avoid a Linear Predator Pathway Through Wildlife Habitat
	 
	Fences can be built to accommodate or exclude wildlife 
	Leblond et al. (2014) Electric Fencing and Moose–Vehicle Collisions Journal of Wildlife Management 71(5) 1696-1703
	First Predator-proof Fence on Hawaiian Island Kaua'i Completed at Kīlauea Point National Wildlife Refuge (2014)
	Reidy et al. (2008) Electric Fence Evaluation for Feral Pigs  Journal of Wildlife Management 72(4):1012–1018�Lavelle et al. (2011) Emergency Feral Swine Containment  Journal of Wildlife Management 75(5):1200–1208
	VerCauteren (2007) A Fence Design for Excluding Elk Without Impeding Other Wildlife. Rangeland Ecol Manage 60:529–532
	ELK in the Smoky Mountains
	 Poor et al (2014) Fence Permeability�Ratings for Ungulate Wildlife: �
	Fence Tasks
	The Fence design and location should CONSIDER:
	Fence Consideration:  1. Topography
	topography
	Fence Consideration: �1. Topography Natural Boundaries
	Fence Consideration: 2. Soil
	Fence Consideration: 3. Livestock safety 8. Human Safety 14. Trailing
	Fence Consideration: 3. Livestock and 8. Human Safety
	Fence Consideration: 8. Human access and safety
	Slide Number 98
	Fence Consideration: 4. 5. 7. Gates on topography facilitate vehicle, people, livestock, and wildlife movements.
	Slide Number 100
	���Matt Sanderson and Sarah Goslee ARS (2014) CEAP Science Note  Livestock Concentration Areas on Intensively Managed Pastures��
	Fence Consideration: 9. Landscape aesthetics
	Fence Consideration: 13. Stream Crossings  5. Wildlife class movement
	Fence Consideration:��3. Livestock management and safety��4. Livestock trailing��5. Wildlife class and movement��6. Location and adequacy of �     water facilities�
	Fence Consideration: �12. Flooding potential, �aquatic material choices
	Fence Consideration:�14. Durability of Materials
	Life Expectancy �of Wood Fence �Posts
	Fence Tasks
	Fence Tasks
	The Job of Inventory and Evaluation for Fence (382) Concerns and Design�

