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Introduction

Since fencing is such an important part of a 
livestock grazing system, the USDA-
Natural Resources Conservation Service 
(NRCS) has developed specific designs 
and specifications for landowners to follow 
during installation. Landowners who are 
participating in USDA Farm Bill programs 
are required to follow these guidelines in 
order to have approved projects.

This document is designed specifically to 
assist landowners interested in self-
installation of the following types of fencing: 
energized high-tensile, non-energized high 
tensile, barbed wire, and woven wire. It 
utilizes easy to follow photographs and 
diagrams to highlight common installation 
techniques as well as specific requirements 
for the different wire types. However, 
before starting the fencing project, be sure 
to review all fencing documents available 
through the NRCS (http://efotg.sc.egov. 
usda.gov/treemenuFS.aspx).

Planning

In order to save time and money, it is wise 
to properly plan your fencing project.
NRCS is available to assist landowners in
determining the best locations for fencing, 
highlighting selected segments on aerial 
maps to assist with field installation, and 
estimating segment and overall lengths to 
aid in purchasing materials. The landowner 
will still need to spend time in the field 
measuring and marking locations of key 
structures such as brace assemblies, 
gates, termination points, as well as 
identifying items that need to be removed.

It is generally recommended that brace 
assemblies be constructed first, followed 
by line posts, and completed with 
installation of wires. This guide follows this 
same order with instruction. By utilizing this 
document along with the NRCS guidelines, 
should provide all the information needed 
for a well-constructed fence installation.

High Tensile Wire Fence

Woven & Barbed Wire Fence

H-brace at Gate Location
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Brace Assemblies (Corners, Ends, 
Gates and Pull Assemblies)

Brace assemblies are solid structures built at 
corners, ends, gates, and pull sites.
Installation of these assemblies frequently 
takes up to half of the total fence construction
time. Most fence failures are caused by
improper construction of end and corner post 
assemblies. When assemblies are properly 
constructed, a few line posts can fail without 
affecting the entire fence. Breaks in wires 
can also be easily repaired. On the other 
hand, failure of a brace assembly will require 
additional time, effort, and money.

A brace assembly is made up of posts (see 
Table 1 for standards) and braces. The most 
common type of brace approved for NRCS 
projects is the H-brace. Figure 1 shows that 
the H-brace is made up of a brace post, an 
anchor post, a horizontal brace member 
(connected to posts with a galvanized pin; 
see adjacent pictures), a diagonal tension 
wire, and a wire tension rod. Proper 
installation of the assembly posts is critical 
considering the amount of tension that will be 
placed on each post (Table 1). If posts are 
dug instead of driven, dig your holes at least 
twice the width of the post and at least three 
feet deep. Leave enough post length above 
the ground to accommodate recommended 
wire spacing. Backfill with soil and tamp at 
four-inch intervals as you backfill.
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When planning your assembly construction, the type of brace you should use depends on whether you are 
building an end or gate assembly, a corner assembly, or an in-line pull assembly. For end assemblies, a 
Single H-brace or Floating Angle Brace (Figure 2 and picture below) is recommended. A Double H-brace is 
preferred in areas of deep sands or soils with high water tables for more than half the year. The same rules 
apply for a gate assembly; however, it is recommended that an H-brace be constructed with two diagonal 
tension wires running in opposite directions (see picture below) to compensate for weight of gate. For corner 
assemblies and in-line pull assemblies, the design is a bit more complex. Refer to Figures 3 and 4 for 
assistance with constructing these assemblies.

H-Brace on Gate with two 
Diagonal Tension Wires
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Line Posts

Although line posts are not as critical as assembly posts to overall fence construction, proper installation is 
necessary to prevent future problems. The recommended line post standards are displayed in Table 2 
(below) while line post spacing and depth requirements are identified in Table 3 (below). If post holes are 
dug instead of driven, make sure you tamp the soil material as you backfill for stability. Diagrams displaying 
these details can be found in the following section on ñWires,Spacing, Tension, and Fasteningò.
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Wires, Spacing, Fastening & Tension

Installation of wires should be done after successfully constructing brace assemblies and setting line posts. 
The number of wires and spacing between wires will depend on several factors. Each type of fence has its 
own space requirements for perimeter (boundary) and interior (cross) fencing. Most perimeter fence wires 
are placed on the side of the post closest to the animal, except at corners.

The following figures and tables highlight NRCSôsspecification for different wire types. Specifications include 
the number of wires, wire spacing, and amount of tension required for bracing. For wood posts, staples are 
used as fasteners. Avoid driving staples in-line with the wood grain to prevent splitting. When using slash 
cut staples, place the staple parallel to the grain then rotate in the direction away from the cut face. The cut 
face will vary depending on if staples are left or right-handed. Space should be left between staple and post 
(see picture below) to allow free movement of wire. For steel posts, non-charged wires can be attached with 
clips recommended by manufacturer or by two turns of 14 gauge galvanized smooth wire (see picture 
below).

Fence ñstaysò(see picture below) can be used in between line posts to keep your lines evenly spaced. 
These can allow you to space your line posts farther apart, which can save time and effort. If you are using 
stays, they should be attached to wires in such a way to prevent stay slippage along the fence.

Fence Stay
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Barbed Wire Fencing

New wire of two twisted strands that are either class 3 galvanized 12.5 gauge (min.) standard steel or class 
three galvanized 15.5 gauge (min.) high tensile steel is recommended for installation. Two-point barbs 
should be no farther than four-inches apart while 4 point barbs should be no farther than five-inches apart.

High-Tensile Smooth Wire Fencing

Installation of new Class 3 galvanized, 12.5 gauge wire with 170,000 psi tensile strength is highly 
recommended. Use in-line strainers on each wire to maintain at least 150 lbs. of tension. A tension spring 
can be installed on the second wire from the top to monitor tension.
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Woven Wire Fencing

For installation of standard low-carbon woven wire material, a minimum top and bottom edge wire gauge of 
11 (12.5 for high-tensile material) and minimum intermediate wire and vertical stay gauge of 14.5 is 
preferred. The maximum distance between vertical stays should be 12-inches.

Electric Wire Fencing

Install new electric wire that meet the Class 3 galvanized, 12.5 gauge wire with 170,000 psi tensile 
specifications. The number of wires per fence will vary by animal type but normally ranges from one to 
three. Be sure to follow the wire spacing recommendations in Table 4. Use in-line strainers on each wire to 
maintain at least 150 lbs. of tension. A tension spring can be installed on the second wire from the top to 
monitor tension.
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Project Information: Funds for this project were provided by the USDA Natural Resources Conservation Service and administered by 
the Two Rivers RC&D Council.

Non-Discrimination Statement: The United States Department of Agriculture (USDA) is an equal opportunity provider and employer.
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Date:

To:

S C O P E O F S E R V I C E S

September 13, 2021 WorkOrder Number:  

CaleySowers,District Manager, CoosSoilandWaterConservationDistrict

From: Will Dawson,SouthCoastRegionalManager,CivilWestEngineeringServices,Inc.

RE: JohnstonRanchBridgeCrossingCivilWestProject 

Number: TBD

Thepurposeof this scopeof servicesis to describethe servicesrequiredfor the engineeringassistance
and the preparationof preliminarydesigndetailsfor the installationof a bridgeon the JohnstonRanch
overBearCreekin BandonOregonusingForestrybestmanagementpractices.

BackgroundSummary

On April 20, 2021CivilWeststaff, and CoosWater and SoilConservationDistrict (CoosSWCD)met on
the subjectsite and reviewedthe existingstreamcondioitnswhere the landownerswould like to install
a bridge crossing,in BandonOregon. The project goals include the developmentof a cost effective
sollution to spanactive stream channelwidth. The roadwaywill be used for forestry and agriculture
activities. Thegoalisprovideaccessto the westsideof the Johnstonproperty. Theprojectmaybe funded
with a grantthroughthe OregonWatershedEnhancementBoardSmallGrantProgram.

I. ProposedCivilEngineeringScopeof Services



JohnstonRanchïBearCreekBridgeCrossing

Task 1ςProjectManagementandAdministrationςUnderthis task,we will providethe necessary 
projectmanagement andadministrativeservicesto conductanorderlyandǿŜƭƭπƳŀƴŀƎŜŘ 
project.Thiswill includeorganizationalissues,financial,andother administrativerequirements. 
Coordination withODFWand theConservationDistrictareincludedin this task.

Task2ςSchematicDesignServices:Underthis task,we shallprepareasetof plansthat will include 
detailsthat outline generaldesignconsiderationsthat shouldbe addressedwhenconstructing 
anŜŎƻπōƭƻŎƪabutmentusedto supportarailcarbridge.Bestforestrymanagementpractices 
along withmanufacturerdesignedcomponentswill beutilizedin this schematic,ƴƻƴπ 
engineered,planset.Theplansanddesigntablesprovidedarefor referenceonlyandCivilWest 
will beheld harmlessagainst any liability.

Task3ςSiteObservationandEvaluationSupportServicesςUnderthis task we will makeupto two (2) 
sitevisitsto observe,evaluate,andproviderecommendationson excavation.If neededa site 
visit canoccurto verify improvementswereconstructedper recommendationsprovidedin task 
2.

Task4ςReimbursables ςThistaskwill includeallowancesfor projectcostsrelatedto reimbursable 
expense items.

¶ Exclusions:

¶ Preparationandsubmittalof anyrequiredpermitsincludinganyrequiredfees.

¶ EngineeredStampDrawings

¶ Anyitemsnot specificallymentionedin the abovescopeof services.

¶ Hydraulicstudiesor floodplaincertifications

¶ FullStructuralCalculations

¶ Environmentevaluationsor permitting

¶ Topographic Survey

¶ GeotechnicalInvestigation

II. ProjectFeeProposal

Wehaveprepareda summarytable that outlinesthe AdditionalServiceTasksthat havebeenrequested 
for this projectbelow.

Task

No. Task Description
Proposed  

Total Fee

1 Project Management & Administration $1,766.00

2 Preliminary Design Services $6,262.00

3 Construction Phase $1,890.00

4 Reimburables $582.00

Total Proposed Project Budget $10,500.00

Theabovebudgetis consideredάƭǳƳǇǎǳƳέandwill be billed on a monthly basisto the limit of the total
agreedupon budget. Thebudgetedtaskitemsabovewill not be exceededunlessapprovedby the client
in writing. Thetime and materials(T&M) tasksshownabovewill be in addition to the proposedtotal



JohnstonRanchïBearCreekBridgeCrossing

budgetshownaboveand will be accumulatedasthey are engaged. If additionalservicesare requested
by the client, those additional serviceswill be provided in accordancewith our current hourly rate
scheduleattachedasExhibitά.έ.

Wearegratefulfor thisopportunity to providetheseservicesto the CoosSoilandWaterConservation 
District. Wearepreparedto beginwork on this importantprojectassoonaswe areauthorizedto do 
so.Please letmeknowif you haveanyquestionsor if youwishto seeanyalterationsto our proposed 
approach.If thisproposedapproachisacceptable,pleasesignbelowandreturn a copyto our officefor 
our records.
Sincerely,

Civil WestEngineeringServices,Inc.

WillDawson

South Coast Regional 

Manager

Authorized Representative Signature Accepting Scope of Services Date



Introduction

Areas on farms used frequently and intensively by 
livestock, farm equipment, and vehicles often 
benefit from the installation of a Heavy Use Area 
(HUA) best management practice. This 
conservation practice provides a stable, non-
eroding surface that also protects and improves 
water quality and animal health. Examples where 
HUAs can be utilized on farms include winter-
feeding areas, watering facilities, and travel lanes.

The USDA-Natural Resources Conservation 
Service (NRCS) has specific designs and 
guidelines for the installation and maintenance of 
heavy use areas. Landowners who participate in 
USDA Farm Bill programs are required to follow 
these designs and instructions in order to have 
successful projects. This document, however, is 
designed specifically to aid landowners interested 
in installing HUAs on their own, instead of using a 
contractor. It is not intended as a substitution for 
the more detailed NRCS construction 
specifications (http://efotg.sc.egov.usda.gov/tree 
menuFS.aspx), but as a supplement with easy-to-
follow photographic images and diagrams.

Planning

NRCS is available to provide technical assistance 
to landowners in planning and installing heavy use 
areas. Assistance regularly includes site selection, 
design, specifications, recommended materials 
and quantities, pre-construction meetings, daily 
inspections, and final inspections. Financial 
assistance is also available through NRCS on a 
competitive basis. NRCS may also recommend or 
require other best management practices to 
accompany the HUA in order to protect other 
natural resources.

It is recommended that you construct your HUA 
on a relatively flat, dry, upland section of your 
property. All runoff from above slopes and 
building rooftops should be diverted away from 
the HUA. To protect water quality, the HUA 
should be located away from ponds, streams, and 
other water resources. To protect against possible 
complaints, it is recommended that you not place 
HUAs near utilities, cultural resources, 
environmentally sensitive areas, or property lines.

HUAïWatering Facility

HUAïConstruction

HUAïFeeding Area
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Meeting these general site requirements may require 
changes in how you manage your property, but should also 
result in a long-lived heavy use area.

Plan your project so that the HUA pad meets the intended 
management use and anticipated load. The number of 
animals and the planned feeding facilities will dictate the 
size of the HUA. For example, if the intended purpose is to 
provide a stable winter-feeding area, you will need to 
consider the number of livestock utilizing the pad, the 
number of hay rings or feeding facilities needed for the 
livestock, and whether you can deliver feed to the location 
throughout the year. However, plan to make the HUA only 
as large as necessary due to additional costs and 
maintenance.

Most HUAs in Georgia are constructed using graded 
aggregate base (GAB), crusher run, or other suitable 
materials as a surface. In areas of intense use such as 
stock yards, holding pens, and dairies, it may be beneficial 
to use concrete for HUA construction. The concrete pad 
(photo above left) can reduce the need for maintenance 
(e.g., surface material replenishment, grading, etc.) and 
allow for relative ease when scraping and removing animal 
wastes.

Site Preparation and Excavation

Once you have decided on a location for your HUA, you can 
prepare the site. This includes the removal of all grasses, 
trees, stumps, roots, brush, weeds, and other materials.

After clearing the area, you can begin excavating the site. 
Excavation should be completed to a minimum depth of four 
to six inches beneath the natural surface while providing a 
vertical edge around the perimeter (Figure 1). A greater 
excavation depth may be required if unsuitable materials 
(loose, wet, organic, or other materials) are present. Some 
sites may even require soil reinforcement (geotextile and 
stone) and subsurface drainage to obtain a firm stable 
subgrade base. Final subgrade preparation should be such 
that when the surface layer materials (rock, concrete, etc.) 
are added, the pad surface will be flush with the natural 
ground.

Geotextile Installation

Geotextile fabric meeting NRCS specifications (see 
adjacent table) shall be installed according to 
manufacturer's recommendations prior to adding aggregate 
surface materials to prevent materials from sinking into 
subgrade over time. The fabric is placed in the same 
direction as the slope of the property with a 12-inch overlap 
at any joints (Figure 2). At evenly spaced increments along 
all overlapping areas, the fabric should be pinned to the 
subgrade to prevent fabric rollups.

Concrete HUA Pad

Preparing HUA Site

Figure 1: Surface Excavation
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For sites with porous subgrade and a 
need to protect groundwater from 
contamination, an impervious barrier 
should also be installed. For concrete 
HUA pads, geotextile is not required.

The geotextile fabric ends should be 
anchored along the perimeter using one 
of several approved methods to 
permanently maintain the fabric beneath 
the surface. Two of these methods are 
shown in Figures 3 and 4. Regardless of 
the method, the most important thing is 
that the fabric never comes to the surface 
where it will become damaged and/or 
eventually yanked out of the ground by 
livestock.

The simplest method, which requires the 
least material, is shown in Figure 3.
However, some prefer utilizing anchor
trenches (at least six inches wide and a 
minimum of six inches deep) to anchor the 
fabric along the perimeter. The width of 
the trench used for a site normally ends 
up being the size of the equipment bucket 
(6, 12, or 24 inches).

The simplest way to use anchor trenches 
is depicted in Figure 4. When using this 
method, in addition to planning for a 12-
inch overlap at all fabric joints, you should 
also anticipate needing extra fabric in all 
directions from the excavated surface to 
anchor the fabric in the trenches along all 
sides. While this extra material will be 
slightly more expensive, it may save 
money in the long run by avoiding 
unexpected maintenance or replacement 
of materials.

Geotextile Installation Using Trenching
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Surface Layer Completion

After the geotextile installation is completed, you 
are ready to apply the surface materials. These 
materials should be spread evenly over the 
geotextile covered area and compacted to a 
smooth, uniform grade. Keep in mind that heavy 
equipment is not recommended on fabric without a 
cushion of gravel or stone. Six inches of surface 
materials are required, so that the outside edge is 
the same elevation as the adjacent natural soil 
surface. Any soft spots discovered during 
compaction should be removed and replaced with 
suitable material. If the HUA pad is for a watering 
system, the surface should be graded to provide a 
slight mound around the watering system. This 
helps prevent future depressions and ponding.

If you are using concrete for your HUA, you will first need to construct the forms (four inches) for pouring. 
Concrete should be 3000 psi strength with fiber reinforcement at 1.5 lbs/cubic yard. A joint spacing of 15 
feet on center or less should be maintained. Avoid extreme temperatures when pouring the concrete. If the 
concrete pad extends up above the adjacent ground level, use GAB or crusher run to provide a transition 
between the pad and the natural ground.

Vegetation and Runoff Control

Areas surrounding the completed HUAs need to be stabilized to prevent erosion. This can include seedbed 
preparation, liming, fertilizing, seeding, and mulching. Other practices such as filter strips and check dams 
may be necessary to help slow and filter runoff from areas above and around the HUA. See the construction 
specifications from NRCS for information on operation and maintenance, such as when to scrape waste and 
replenish surface materials during the life of the practice.

Constructed HUA Before 
Vegetative Stabilization

Project Information: Funds for this project were provided by the USDA Natural Resources Conservation Service and administered by 
the Two Rivers RC&D Council.

Non-Discrimination Statement: The United States Department of Agriculture (USDA) is an equal opportunity provider and employer.
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