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Introduction
Spring City Acres, LLC

Nolt Trucking of Lititz, Pennsylvania has an 80-acre farm located on Bethel Church Road in .

Spring City, Chester County. They wish to construct a 16' deep by 120' diameter storage trink to
hold food processing residual waste. This storage tank will allow the Nolt's to land apply the

FPR according to their approved nutrient management plan.

Operation and Maintenance Plan
Spring City Acres, LLC

The concrete storage shown in the attached design drawings must be operated and maintained as

outlined below in order to retain the design engineer's approval of the project as to meeting

NRCS 313 Standard. If at any time the system is not operated or maintained as outline, the

approval from the design engineer shall be retracted. The attached drawings were prepared by
Penn Del Engineering and with concrete design completed by Norton & Schmidt Consulting
Engineers, LLP of Kansas City MO and dated July 27,2000 for meeting Practice Standard 313

of the PA Tech Guide.

1. During exterior walk around inspections, the interior shall also be inspected. Walk
around inspection shall occur at minimum of monthly.

2. Always spread FPR waste in accordance to any applicable Residual Waste Management

regulations.

3. The storage shall be operated in such a manner as to have a minimum of 1' of freeboard
at all times. This will allow for storage of the 25-year storm event and still maintain the

minimum required 6-inches of freeboard. A permanent marker (painted line, attached

marker, etc.) shall be installed at an elevation 1' from the top of the storage wall. This
will be the maximum fill level.

4. Danger signs warning of drowning and asphyxiation shall be post around storage tank and

at all access points. Signs shall be inspected twice annually and replaced as needed.

5. Tank shall have adequate fencing to exclude animals, vehicles and traffic as shown on the

degign drawings and NRCS Standard 342 Chain-link Safety Fence. Fence shall be

inspected at a minimum of monthly and repaired as needed.

6. Tank will only be accessed at designated pump out locations.

7. The leak detection system will be monitored weakly to ensure that the tank does not leak.

If contaminated flow is detected, the storage tank will be completely emptied and repaired

under the supervision of the engineer.

8. The storage tank shall be emptied once the tank level reaches the maximum freeboard

level of 1' from the top. However, material can removed at anytime and/or any level
below the maximum fuIl level as field conditions permit. This storage tank does not have

.,
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a consistent fiIl schedule because all materials are hauled into the storage on an as needed

basis. Therefore, there is no set storage period or material removal schedule.

g. Emergency telephone numbers shall be discussed and adequately displayed for
employees in the event of a spill. Employees shall be briefed on the emergency plan"for a
waste spill.

10. If an emergency spill occurs, it must be contained quickly. Sawdust can be used to soak

a small spill. The availability of bulldozers or other heavy equipment on site should be

known if it becomes necessary to construct an emergency berm or diversion. If heavy

equipment is not available on site, phone numbers shall be provided of the nearest

location with equipment available to construct emergency containment.

Nolt Trucking Waste Storage Additional Requirements

In addition to meeting the structural circular manure storage specifications as defined in the

attachdesign submitted by Penn Del Engineering and Consulting LLC with concrete design

completed by Norton & Schmidt Consulting Engineers, LLP of Kansas City MO and dated July

27,20OO,the storage must also meet Chapter299, Storage and Transportation of Residual

Waste.

The following item will be included in the construction of the 16' x 120' diameter concrete tank:

Leak Detection System, including:

A geo-textile layer is to be placed between sub-base (undisturbed earth) and

HDPE liner to protect liner from rock and debris during foundation stone

placement.

Place a footer drain under the HDPE liner prior to placement of the liner to
convey any possible ground water from pushing upward on the storage tank. The

footer drain shall be daylighted and it shall NOT connect to leak detection system.

Place a HDPE liner between foundation stone and geo-textile that extends to the

outside edge ofexcavation and up the sides ofthe excavation equal to or above

the finished floor elevation of the storage with required stone and footer drain
being placed on top of liner.

DO NOT run on top of HDPE line once installed until required stone thickness is

installed to prevent damage to liner.

The leak detection line shall be perforated 4" corrugated pipe. It shall attachto 4"
Sch 40 PVC prior to passing through the HDPE liner and discharge in an

observation manhole.

Care shall be taken to seal the HDPE liner to the leak detection solid PVC pipe

line by sliding the pipe through an undersized opening. The excess HDPE liner
shall be clamped to the PVC pipe using a stainless steel clamp.

a

a

a

a

a

a
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Drain will be run into an observation manhole. On the outlet of the manhole, a

gate valve will be installed that can be shut in the event of fluid collecting in the

manhole if applicable. Any fluid captured in the manhole will be tested for
contamination. If manhole outlet can not be day lighted, a small submersible

Straw or geo-textile will be placed on top of footer drain stone to prevent footer
stone on leak detection drain from being contaminated during backfilling.

Waste Storage Tank Inspection
Spring City Acres, LLC

The purpose of this construction inspection plan is to ensure that farm receives a quality manure

storage that will meet NRCS Standards. In order ensure the construction of the tank is

completed according to the design, the farm must be involved in the construction process and

interact closely with the construction inspector.

Farm' s Responsibilities

1. The farm will familiarize themselves with the design to ensure they understand what is to
be completed within the scope of the project.

2. At certain points during the project, the farm will call the engineer or his designate. The

engineer will be notified 24 hours prior to an inspection needed to be completed on

integral parts ofthe project.
3. Should the farm have questions or concerns about the design or the construction of the

project, they will immediately notifu the engineer or his designate. This includes
problems that arise during construction that are not listed below.

Quality Assurance Plan

To insure installation of each BMP meets the PA Technical Guide, construction inspection will
be required during installation. It is the responsibility of the landowner or contractor to
notify the engineer, or his representativer24 hours prior to required inspection.

CRTTICAL STAGES OF ]NSTEEIIQN

Nolt Trucking
5

120' x 16' Concrete Storage

Inspector' s Responsibilities

1. The inspector will ensure that someone is on site during all key points of construction

outlined below.
2. Should problems be encountered during construction, the inspector will respond with in

24 hours. If a site visit is required to resolve the issue, the engineer or his designate will
be onsite within 48 hours.

3. The engineer or his designate will complete a final inspection of the project prior to the

contractor leaving the site.



1 The landowner will affange for a pre-construction meeting between the contractors,

conservation district, NRCS personnel, engineer and land owner to review plans and

specifications prior to the start of construct.

2.

-l

There will be no changes in specifications, dimension or materials unless approved by
the engineer.

The following is a list of the items that must be inspected to retain the Engineer's Final

Certification:

o Inspect All Concrete Placement in Accordance with Specifications

o Pre-Construction Meeting
. Veriil Site Layout
. Veriff All Sub-Grades

Manure Storage
. Veri8 All Sub-Grade Materials
. Veriff Secondary Linear Material and Placement
. Veri8 All Steel Grade, Size and Placement

Storage Footing
Storage Floor
Storage Walls

Storage Footing
Storage Floor
Storage Wall

. Proper Curing of Concrete
r Patching Wall Ties, Holes, Honeycomb
. Subsurface Drainage (Leak Detections)

Trench Grades
Drain Tube Material
Stone Envelope
Backfill Placement
Proper Outlet and Animal Guard

. Backfill Placement and Compaction
r Safety Fence, Gates and Warning Sign
o All Disturbed Areas Are Seeded and Mulched
o Other Items Shown on The Plan Are Completed

Date: Initials:
Date:_ Initials
Date: Initials
Date: Initials:

Initials:
Date:

Date: Initials
Date:_ Initials:
Date Initials:

Date: Initials
Date:_ Initials:
Date: Initials:

Initials:---

Initials:
Initials:

Date:_
Date:

Date:_ Initials
Date:
Date:

Date:
Date:
Date:

Initials:
Initials:

Date:_ Initials:-
Date:_ Initials:

Initials:

Date:

Initials:
Initials:
Initials:

All quality assurance inspections will be performed by Penn Del Engineering and Consulting

LLC, or his designate from AET Consulting, Inc.

Specific Items Needed:
1. Waste Storage Facility: dimension, sub-base, foundation condition, steel placement,

concrete spec., concrete volume, leak detection system, pump-out pad, & pipe

protrusions.
2. Secondary Linear: material, installation, outlet and animal guard.

3. Subsurface Drain: material, installation, outlet, animal guard, embedment and

compaction.
4. Fencing: wire gauge, spacing, post quality

Nolt Trucking
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General Construction Notes
Spring City Acres, LLC

Follow all notes located within the attached three pages of drawing specifications. Any
questions shall be directed to the Engineer of Record or his designate.
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OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSIIA)
INFORMATION SHEET

The 1970 Occupational Safety and Health Act applies to employers and their employees in the

construction field. Both the employers and the employees have certain responsibilities and rights

under the Act. These responsibilities and rights are defined in various publications available

through OSHA and/or the U.S. Government Superintendent of Documents.

A list of the available documents pertaining to your industry can be obtained from local OSHA

offices located in Pennsylvania. The Pennsylvania office addresses and telephone numbers are

listed below. You may contact the closest office to your area for assistance in determining your

responsibilities under the Act.

Allentown, PA i8102
850 N 5th St.

Brenwood, Room 1

Telephone: (610) 77 6-0592

Erie, PA 16506
West Ridge Commons, Suite B-12
3939 West Ridge Road
Telephone: (814) 833-5758

Harrisburg, PA 17109

Progress Plaza
49 N. Progress Ave.
Telephone: (7 17) 782-3902

Philadelphia, PA 19106

U. S. Custom House Rm.242
Second and Chestnut Streets

Telephone: (215) 597-4955

Pittsburgh, PA 15222
Federal Bldg. Rm. 1428

1000 Liberty Ave.
Telephone: (412) 395-4903

Wilkes-Barre, PA 18702

Stegmaier Bldg., Room 410
7 N. Wilkes Bare Blvd.
Telephone: (570) 826-6538

In addition, there is a free OSHA consultation service available at IUP to smaller businesses to

help them determine their needs and responsibilities in complying with the Occupational Safety

and Health Administration Act. Fact Sheet OSHA 97-04 is included in this manual to acquaint

you with the free services available to assist you in complying with the Act.

PA/OSHA Consultation Program
Indiana University of Pennsylvania
Walsh Hall, Room 210
302 East Walk
Indiana, PA 15705-1087

800-382-1241 (toll free in Pennsylvania)
724-357-2396
724-3s7-2385 (fax)
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CLOSING CONFERENCE: The consultant will then
review detailed findings with you in a closing
conference. You will learn not only what you need to
improve, but what you are doing right, as well. At that
time, you can discuss problems, possible solutions and

an abatement period to eliminate or control any serious

hazards identified during the walk-through.

In rare instances, the consultant may find an "imminent
danger" situation during the walk- through. If so, you
must take immediate action to protect all employees. In
certain other situations, those which would be judged a
"serious violation" under OSIIA criteria-- you and the
consultant are required to develop and agree to a
reasonable plan and schedule to eliminate or control that
hazard. The consultants will offer general approaches

and options to you. They may also suggest other sources

for technical help.

ABATEMENT AND FOLLOW THROUGH: Following
the closing conference, the consultant will send you a
detailed written report explaining the findings and

confirming any abatement periods agreed upon.

Consultants may also contact you from time to time to
check your progress. You, of course, may always
contact them for assistance.

Ultimately, OSHA does require hazard abatement so that
each consultation visit achieves its obj ective-effectivp
employee protection. If you fail to eliminate or control
identified serious hazards (or an imminent danger)

according to the plan and within the limits agteed upon
or an agreed upon extension, the situation must be

referred from consultation to an OSHA enforcement
office for appropriate action. This however, has

occurred only rarely in the past.

BENEFITS: Knowledge of your workplace hazards and

ways to eliminate them can only improve your own
operations--and the management of your firm. You will
get professional advice and assistance on the correction
of workplace hazards and benefits from onsite training
and assistance provided by the consultant to you and
your employees. The consultant can help you establish
or strengthen and employee safety and health program,
making safety and health activities routine considerations
rather than crisis-oriented responses.

SHARP: In many states, employers may participate in
OSIIA's "safety and Health Achievement Recognition

Program"-- SHARP. This program is designed to
provide incentive and support to smaller, high-hazprd
employers to develop, implement, and continuously
improve effective safety and health programs at their
worksite(s). SIIARP provides for recognition of
employers who have demonstrated exemplary
achievements in workplace safety and health by:
receiving a comprehensive safety and health consultation
visit, correcting all workplace safety and health hazards,

adopting and implementing effective safety and health
management systems, and agreeing to request further
consultative visits if major changes in working
conditions or processes occur which may introduce new
hazards. Employers who meet these specific SHARP
requirements may be exempted from OSHA
programmed inspections for a period of one year.

T}IE ON-SITE CONSLILTATION WILL:
--help you recognize hazards in your workplace;
--suggest general approaches or options for solving a

safety or health problem;
--identiff kinds of help available if you need further
assistance;
--provide you with a written report summarizing
findings;
--assist you to develop or maintain an effective safety
and health program;
--provide training and education for you and your
employees;
--recommend you for a one-year exclusion from
OSHA programmed inspections, once program criteria
are met.

T}IE ON-SITE CONSULTANTS WILLNOT:
-Issue citations or propose penalties for violations of
OSHA standards.
--Report possible violations to OSIIA enforcement staff.
--Guarantee that your workplace will "pass" an OSHA
inspection.

State OSIIA consultation programs generally are listed in
the state government section ofthe telephone directory
under "Department of Labor and Industry." A complete
listing of all OSIIA consultation programs may be found
in the OSHA booklet #3047 (1996 revised),
"Consultation
Services for the Employer," and on the OSHA
Home page, http://www.osha.gov, under "Directory".

U.S. GOVERNMENT PRINTING OFFICE: 1997 0172-75

Nolt Trucking
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SOIL CAVE IN-A FATAL SLIP

Cause of Cave lns

Cave ins in pits and ditches cause the death of construction workers every year. Most deaths have

occurred in trenches dugfor utility lines. However, soil slippage can occur anywhere soil is excavated
Landslides in claysoils killmore people each yearthan those in sandy soils.

Most workers are careful around sand because they know it moves easily. However, many believe a thick,
tough clay soil will not slip. Yet, most clay soils shrink and crack open when dry and swell when wet. This

shrinkage and swelling cause slick areas to develop beneath the surface.

Some clay soils contain water-tight layers callfragipans. Water accumulating on the impervious layer
lubricatesthesoil,increasingtheprobabilityofslippage. Whenaditchorpitisduginasoilwithafragipan
or in a soilwith a high shrink-swellpotential, the soilwilloften slip, resulting in a dangerous cave in. This

becomes even more likely WHEN THE SOIL lS WET.

Prevention

Occupational Safety and Health Administration (OSHA) regulations require protective action on all worker-
occupied excavations unless the cut is made in stable rock, or the cut is less than five feet deep and there is

no potentialfor a cave in to occur. Protection can be accomplished with sloping and benching, support
systems, or shield systems which conform to OSHA regulations.

Slopingthesidesoftheexcavationisthesimplestprotectionagainstacavein. lfsoil propertiesinthe
excavation are unknown, the excavation slopes should be no steeper lhan t-tl2 horizontal to 1 vertical. lf
the soil can be classified as a Type A or Type B material according to the OSHA classification system (see

back side), you can use a steeper slope, as shown in Figures l through 5.

Consult OSHA regulations when more than one soiltype is exposed in an excavated slope, or when
benched slopes are used. The regulations also provide details on support and shield requirements.
Complete requirements are found in OSHA's safety and health standards (29 CFR 1926, Subpart P).

Soils lnformation

Soil survey publications are available for most counties. This information is usefulto engineers, builders,
contractors and others interested in construction hazards. The publication identifies soils with fragipans
and high shrink-swell potential. Other potential construction problems, such as watertable, bedrockand
corrosiveness, are also contained in the reports as well as information on engineering properties of soils.

Copies of soil survey reports and other soils information are available from the local office of the USDA,

Natural Resources Conservation Service, or write Soils, USDA, Natural Resources Conservation Service,
Suite 340, One Credit Union Place, Harrisburg, PA L7tlo-2993.

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, sex,

religion, age, dlsability, political beliefs and marital or familialstatus. (Not all prohibited bases apply to all programs). Persons with disabilities who
require alternative means for communication of program information {brai1le, large print, audiotape, etc.) shouTd contact the USDA Office of
Communications at i.202) 720 5881 {voice) or (202) 720'7808 (TDD),

To file a complaint, wrlte the Secretary of Agriculture, U.S. Department of Agriculture, Washington, D.C. 20250,0r call (202) 72A-1327 (voice) or

lZ02) 77A-11.271I DD). USDA is an equal opportunity employer. Februory 7995
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OSHA Soils Classification for Excavated Slopes

Type A meons cohesive soil with an unconfined compressive strength of l-.5 ton per square foot (tsf) or
greater. Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam and, in some cases, silty clay

loam and sandy clay loam. Cemented soils such as hardpan are also considered Type A.

However, no soil is Type A if:
(i) The soil is fissured; or
(ii) The soil is subject to vibration from heavy traffic, pile driving, or similar effects; or
(iii) The soil has been previously disturbed; or
(iv) The soil is part of a sloped, layered system where the layers dip into the excavation on a slope of

4H:1V or greater; or
(v) The material is subject to other factors that would require it to be classified as a less stable

material.

Type B meons:
(i) Cohesive soilwith an unconfined compressive strength greaterthan 0.5 tsf but less than 1.5 tsf; or
(ii) Granular, cohesionless soils including: angulargravel (similarto crushed rock), silt, silt loam, sandy

loam and, in some cases, silty clay loam and.sandy clay loam; or
(iii) Previously disturbed soils except those which would otherwise be classed as Type C soil; or
(iv) Soil that meets the unconfined compressive strength or cementation requirements for Type A, but

is fissured or subject to vibration; or
(v) Dry rock that is not stable; or
(vi) Material that is part of a slopped, layered system where the layers dip into the excavation on a

slope less steep than 4H:1V, but only if the material would otherwise be classified as Type B.

Type C meons:
(i) Cohesive soil with an unconfined compressive strength of 0.5 tsf or less; or
(ii) Granular soils including gravel, sand, and loamy sand; or
(iii) Submerged soil or soilfrom which water is freely seeping; or
(iv) Submerged rock that is not stable; or
(v) Material in a slopped, layered system where the layers dip into the excavation on a slope of four

4H:1V or steeper.

IVIAXIMUIVI ALLOWABLE SLOPES

Flgure 1. Type A Soll Figure 4. Type A Soil
S mp e S ope, General Unsuppoded, Vefrlcal y Slded

Lower Podion. Max l2Feel

Figure2 TypeASoil
Simple Slope, Shod Term Figure 5. Type B Soil

Simple Slope

I1
3t4

,l1

3 1/2' [,'lax

I1
314

Figure 3. Type A So I

Unsuppoded, Vedically Sided Lower
Podion Max 8 Feet in Deplh

Figure 1. Type A Soll
Simple Slope, General

8'Max 20'Max
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WASTE STORAGE STRUCTURE
CONSTRUCTION SPECIFICATION

1. SCOPE

The work shallconsist of furnishing
materials and installing all components of
the waste storage structure as outlined in
this specification and the drawings.

Construction work covered by this
specification shall not be performed
between December 1 and the following
March 15 unless the site conditions andlor
the construction methods to be used have
been reviewed and approved by the
Engineer or his/her designated
Representative.

2. MATERIALS

All materials used shall conform to the
quality and grade noted on the drawin$s,
set forth in Section 9, or as othenruise listed
below:

PORTLAND CETMENT shall be Type l, lA, ll
or llA and conform to ASTM-C150, unless
othenryise set forth in Section 9. lf Type I or
Il is used, an air-entrainmentagent shall be
used.

CONCRETE AGGREGATE shall meet the
requirements and gradation specified in
ASTM-C33. Coarse aggregate shall meet
the gradation for size numbers 57 or 67.

WATER used in mixing or curing concrete
shall be clean and free from injurious
amounts of oil, acid, salt, organic matter or
other deleterious substances.

REINFORCEMENT BARS shall be grade
40 or higher, and shall conform to ASTIVI-
4615, 4616, or 4617. Welded wire fabric
reinforcement shall conform to ASTM-A185
or A497 . Reinforcement shall be free from
loose rust, oil, grease, curing compound,
paint or other deleterious coatings.

CONCRETE ADIVI IXTU RES shall conform to
ASTM-C260 for air-entrainment, and ASTIVI-
C494,type A, D, F or G, for water-

reduction and set-retardation, and type C or
E for non-corrosive accelerators.

POZZOLAN shall conform to ASTIVI-CO18,
Class F, except loss of ignition shall not
exceed 3.0 percent.

CURING COMPOUND shall meet the
requirements of ASTM-C309, Type 2, Class
A or B or as othenruise required in Section 9

IVIASONRY COI\4PONENTS shall meet the
requirements of ASTIVI-C9O & C270, and
placed in accordance with ACI-530.

PRECAST CONCRETE units shall comply
with ACI-525 and 533.

PREFORMED EXPANSION JOINT FILLER
shall conform to the requirements of ASTM-
D1752, Type l, ll, or lll, unless bituminous
type is specified, in which case it shall
conform to ASTIVI-D994 or D1751.

JOINT SEALERS shallconform to the
requirements for ASTIVI-C920, Federal
Specification SS-S-21 0A, or Federal
Specificatio n TT -3-227, as appropriate for
the specific application.

WATERSTOPS. Vinyl-chloride polymer
types shall be tested in accordance with
FederalTest Method Standard No. 601, and
shall show no sign of web failure due to
brittleness at a temperature of -35 degrees
Fah ren heit. Colloidal (benton ite) waterstops
shall be at least 75 percent bentonite in

accordance with Federal Specification SS-
S-21 0A. Non-colloidal waterstops shall only
be used if approved by the Engineer.
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METALS shall conform to the following
standards:

Structural steel - ASTM-A36
Carbon steel - ASTM-A283, grade C or

D; or A611, grade D; or 4570,
grade C or D

Aluminum alloy - ASTM-8308,B,429,
8.221 ,8.210, B.211 , or 8209

Bolts - ASTIM-A307,zinc coating shall
conform to ASTM-A153, 8633
(cond. SC3), 4165 (type TS).

Screws - wrought iron or medium steel
Spllt or tooth-ring connectors - hot-rolled,

low carbon steel conforming to
ASTM- A711,grade 1015

WOOD shall be graded and stamped by an
agency accredited by the American Lumber
Standards Committee as meeting the
required species, grade, and moisture
content. ln the absence of such a stamp,
the Contractor or material supplier shall
provide written certification that the wood
products meet the designated quality
criteria.

MANUFACTURED TRUSSES shall be
certified as having been designed and built
to Truss Plate lnstitute standards.

PRESSURE TREATED WOOD PRODUCTS
shall be Douglas Fir, Southern Yellow Pine,
or as othenryise specified on the drawings or
in Section 9. They shall be treated with
preservatives in accordance with the
American Wood Preservers Association
(AWPA) Standard C16, "Wood Used on
Farms, Pressure Treatment." Each
piece shall bear the AWPA stamp of quality.
ln the absence of such a stamp, the
Contractor or material supplier shall provide
written certification that the pressure treated
wood meets the designated quality criteria.

FASTENERS for wood structures shall be
stainless steel, galvanized, or othenruise
protected from corrosion due to contact with
moisture, manure and associated gasses.

3. FOUNDATION PREPARATION AND
CONDITIONS

Alltrees, brush, fences, and rubbish shall be
cleared within the area of the structure,
including any appurtenances, and borrow,
areas. All material removed by clearing and
excavation operations shall be disposed of
as directed by the Owner or his/her
Representative. Sufficient topsoil shall be
stockpiled in a convenient location for
spreading on disturbed areas.
All structures shall be set on undisturbed soil
or non-yielding compacted material. Over
excavation must be corrected as noted on
the drawings or as directed by the Engineer
or his/her designated Representative.

ln addition to uniformity, the existing
subgrade material must have sufficient
strength to support the structure and its
associated loads. Organic soil or soils with
high percentages of clays and silts shall be
removed. A base course (a layer of
granular material placed on the subgrade
prior to placement of concrete) may be used
to improve the stability of the foundation. ln
addition, geosynthetics may be used, if
approved by the Engineer, to further
separate and/or stabilize the foundation.

Surface ahd subsurface drainage systems
shall be installed and operating adequately
to remove water from the foundation to
allow for proper structure placement.

Drain fill upon which concrete is to be placed
shall be covered with a geosynthetic that
has an AOS between 20 and 100, inclusive.

Concrete shall not be placed untilthe
subgrade, forms and steel reinforcements
have been inspected and approved by the
Engineer or his/her designated
Representative. Notification shall be given
far enough in advance to provide time for
the inspection.

Prior to placement of concrete, the forms
and subgrade shall be free of chips,
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sawdust, debris, standing water, ice, snow,
extraneous oil, mortar or other harmful
substances or coatings.

Earth surfaces against which concrete is to
be placed shall be firm and damp.
Placement of concrete on mud, dried earth
or uncompacted fill or frozen subgrade will
not be permitted.

4. CAST-IN-PLACE CONCRETE
STRUCTURES

a. Concrete Forms

Forms shall be of wood, plywood, steel, or
other approved material and shall be mortar
tight. The forms and associated falsework
shall be substantialand unyielding and shall
be constructed so that the finished concrete
will conform to the specified dimensions and
contours.

Form surfaces shall be smooth and
essentially free of holes, dents, sags, or
other irregularities. Forms shall be coated
with form oil before being set into place.
Care shall be taken to prevent form oil from
coming in contact with steel reinforcement.

b. Concrete [Vlix

Concrete for structures shall have a 28-day
compressive strength of at least 4000 psi,
unless otherwise specified on the drawings
or in Section 9. The Contractorshall be
responsible.for the design of the mix and
certification of the necessary compressive
strength. Current certification of the design
mix by Penn DOT may be accepted in lieu
of additional testing.

The slump shall be 3 to 6 inches (without
superplasticizers, if any); the air content by
volume shall be five to seven percent of the
volume of the concrete. Admixtures such
as superplasticizers, water-reducers and
set-retarders may be used provided they
are approved by the Engineer prior to
concrete placement and are used in

accordance with the manufacturer's
recommendations. Superplasticizers (ASTM
C494, Type F or G) may be added to
concrete that has a2lo 4-inch slump before

the addition, and that is not warmer than 95o
F. The slump shall not exceed TT,inches
with the addition of superplasticizer.

c. Mixing and Handling Concrete

ln general, concrete shall be transported,
placed, and consolidated in accordance
with ACI-304, of which some specific
interpretations are set forth below.

The supplier shall provide a batch ticket to
the Owner or Technician with each load of
concrete delivered to the site. The batch
ticket shall state the class of concrete, any
admixtures used, time out, and the amount
of water that can be added at the site and
still be within the design mix limits.
Concrete shall be uniform and thoroughly
mixed when delivered to the job site. The
Contractor shall test slump and air
entrainment as necessary to ensure that the
concrete meets the requirements of this
specification. Variations in slump of more
than one inch within a batch will be
considered evidence of inadequate mixing
and shall be corrected or rejected. No
water in excess of the amount called for by
the job design mix shall be added to the
concrete.

For concrete mixed at the site, the mixing
time after all cement, aggregates and water
are in the mixer drum shall be at least 1-112

minutes.

Concrete shall be conveyed from the mixer
to the forms as rapidly as practical by
methods that will prevent segregation of the
aggregates or loss of mortar. Concrete
shall be placed in the forms within 1-112

hours after the introduction of cement to the
aggregate unless an approved set-retarding
admixture is used in the mix. During
periods of hot weather, it may be necessary
to reduce this time.
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Concrete shall not be dropped more than 5
feet vertically unless special equipment is
used to prevent segregation.
Superplasticized concrete shall not be
dropped more than 12leet unless special
equipment is used to prevent segregation.

Slab concrete shall be placed at the design
thickness in one layer. Formed walls shall
be placed in layers not more than 24-inches
high, unless superplasticizer is used, in

which case the maximum layer shall be 5
feet. Each layer shall be consolidated to
insure a good bond with the preceding
layer.

lmmediately after placement, concrete shall
be consolidated by spading and vibrating, or
by spading and hand tamping. lt shall be
worked into corners and angles of the forms
and around all reinforcement and
embedded items in a manner that prevents
segregation or in the formation of
"honeycomb." Excessive vibration that
results in segregation of materials will not
be allowed. Vibration must not be used to
make concrete flow in forms, slabs, or
conveying equipment.

lf the surface of a layer in place will develop
its initial set, i.e., will not flow and merge
with the succeeding layer when vibrated, a
construction joint shall be made.
Construction joints shall be made by
cleaning the hardened concrete surface to
exposed agg regate by sandblasting,
air/water jetting, or hand scrubbing with wire
brush, and keeping the concrete surface
moist for at least one hour prior to
placement of new concrete.

The addition of dry cement or water to the
surface of screeded concrete to expedite
finishing is not allowed.

d. Reinforcing Steel Placement

Reinforcement shall be accurately placed
and secured in position in a manner that will
prevent its displacement during the
placement of concrete. ln forms, this shall
be accomplished by tying temperature and
shrinkage steel or specialtie bars (not
stress steel) to the form "snap ties" or by
other methods of tying. ln slabs, steel shall
be supported by precast concrete bricks
(not clay bricks), or metal or plastic chairs.
Except for dowel rods, placing steel
reinforcement into concrete already in place
shall not be permitted.

The following tolerances will be allowed in
the placement of reinforcing bars shown on
the drawings:

(1) lVlaximum reduction in cover:
from formed and exposed sur{aces -

l14inch from earth surfaces - 1/2
inch

(2) tVlaximum variation from indicated
spacing:
1l12lh of indicated spacing

Splices of reinforcing bars shall be made
only at the locations shown on the drawings,
unless otherwise approved by the Engineer.
Unless stherwise required, welded wire
fabric shall be spliced by overlapping
sections at least one full mesh dimension
plus two inches. All reinforcement splices
shall be in accordance with ACI 318.

Reinforcing steel shall not be welded,
unless approved by the Designer. The ends
of all reinforcing steel shall be covered with
at least 1-112 inches of concrete.
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e. Curing

Concrete surfaces do not require extensive
finishing work; however, the surface shall be
smooth and even with concrete paste
worked to the surface to fill allvoids. The
concrete surface must be watertight. Careful
screeding (striking-off) and/or wood float
finishing shall be required, unless otherwise
shown on the drawings. Exposed edges
shall be chamfered, either with form molding
or molding tools.



Concrete shall be prevented from drying for
at least seven days after it is placed.
Exposed surfaces shall be kept continuously
moist during this period by covering with
moistened canvas, burlap, straw, sand or
other approved material unless they are
sprayed with a curing compound. Wooden
forms left in place during the curing period
shall be kept wet.

Concrete, except at construction joints, may
be coated with a curing compound in lieu of
continuous application of moisture. The
compound shall be sprayed on moist
concrete surfaces as soon as free water
has disappeared but shall not be applied to
any surface until patching, repairs and
finishing of that surface are completed.
Concrete shall be wet cured or remain in

forms until immediately before patching,
repairs, or finishing is performed. Curing
compound shall not be allowed on any
rebars.

Curing compound shall be applied in a
uniform layer over all surfaces requiring
protection at a rate of not less than one
gallon per 150 square feet of surface,
Surfaces subjected to heavy rainfall or
running water within three hours after the
curing compound has been applied, or
othenruise damaged, shall be resprayed.

Any construction activity which disturbs the
curing material shall be avoided during the
curing period. lf the curing materialis
subsequently disturbed, it shall be reapplied
immediately.

Steel tying or form construction adjacent to
new concrete shall not be started untilthe
concrete has cured at least 24 hours.
Vehicles, overlying structures, or other
heavy loads shall not be placed on new
concrete slabs for at least three days,
unless the concrete strength can be shown
to be adequate to support such loads.

Forms for walls and columns shall not be
removed for at least 24 hours after placing
the concrete. When forms are removeid in

less than seven days, the exposed concrete
shall be sprayed with a curing compound or
be kept wet continuously for the remainder of
the curing period. Formswhich support
beams or covers shall not be removed for at
least seven days, or 14 days if they are to
support forms or shoring.

Forms shall be removed in such a way as to
prevent damage to the concrete. Forms
shall be removed before walls are
backfilled. Columns shall be at least seven
days old before any structural loads are
applied.

Where minor areas of the concrete surface
are "honeycombed," damaged or othenruise
defective, the area shall be cleaned, wetted
and then filled with a dry-pack mortar. Dry-
pack mortar shall consist of one part
Portland cement and three parts sand with
just enough water to produce a workable
paste.

g Concreting in Cold Weather

Concreting in cold weather shall be
performed in accordance with ACI-306R-88
ln addition, the contractor shall provide a
written plan at least 24 hours in advance of
placing concrete in cold weather, and shall
have the necesqary equipment and
materials on the job site before the
placement begins.

f. Form Removaland Concrete Repair
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h. Concreting in Hot Weather

Concreting in hot weather shall be
performed in accordance with ACI 305, of
which some specific interpretations are set
forth below.

The supplier shall apply effective means to
maintain the temperature of concrete below
90 degrees Fahrenheit during mixing and
conveying. Exposed surfaces shall be
continuously moistened by means of fog
spray or othenruise protected from drying
during the time between placement and
finishing and during curing. Concrete with a
temperature above 90 degrees Fahrenheit
shall not be placed.

i. Backfilling New Concrete Walls

Backfilling and compaction of fill adjacent to
new concrete walls shall not begin in less
than 14 days after placement of the
concrete, except that walls that can be
backfilled on both sides simultaneously may
be done so within seven days.

Heavy equipment shall not be allowed within
three feet of a new concrete wall. Provide
compaction near the wall by means of hand
tamping or small, manually-directed
equipment.

5. WOOD STRUCTURES

Allframing shall be true and exact. Timber
and lumber shall be accurately cut and
assembled'to a close fit and shall have even
bearing over the entire contact surfaces.
Nails and spikes shall be driven with just
sufficient force to set the heads flush with
the wood surface. Deep hammer marks in
the wood shall be considered evidence of
poor workmanship and may be sufficient
cause for rejection of the work.

Holes for lag screws shall be bored with a
bit not larger than the body of the screw at
the base of the thread. Holes for bolts shall
be bored with a bit no more than 1/16"

larger than the bolt diameter to achieve a
snug fit without forcibly driving the bolt.

Washers shall be used in contact with all
bolt heads and nuts that would othenruise be
in contact with wood.

All joints shall be fastened with the number,
type, and size of fasteners specified, at the
locations or spacing specified.

lf field cuts of pressure-treated wood
expose untreated interior wood, the
untreated surfaces shall be covered with
two coats of a liquid preservative, as
approved by the Engineer.

Roof trusses shall be handled, installed and
braced according to the Truss Plate
lnstitute's HIB-91, "Handling, Installing and
Bracing IVIPC Wood Trusses."

Wood structures shall be backfilled within
the limits shown on the drawings by placing
material in uniform lifts not to exceed nine
inches. Compaction within three feet of
walls shall be accomplished by means of
hand tamping or small manually-directed
equipment.

6. STRUCTURES ]NSTALLED
ACCORDING TO STANDARD DETAIL
DRAWINGS PREPARED BY OTHERS

Cpmmercially available structures shall be
installed as shown on the drawings provided
to and concurred in by NRCS. All materials
furnished and installed shall conform to the
quality and grade noted on the drawings. A
site-specific set of construction drawings
shall be at the site during construction.

Modification of the structure outside limits
shown on the drawings shall not be made
without prior review and approval by the
Engineer with appropriate approval
authority. The Supplier or Contractor who
submitted the original standard detail
drawings shall be responsible for making
any changes. Sufficient design
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documentation to allow an adequate review
of the proposed modification shall
accompany any request for a change.

Within thirty (30) days of the completion of
construction of the structure, the Contractor
or Supplier shall furnish written certification
to the Engineer that all aspects of the
installation are in conformance with the
requirements of the drawings and
specifications.

7. BURIED TANKS

a. Tank Condition

Used tanks must be inspected for pitting,
corrosion, and cracks that could impair the
strength or watertightness. Tanks which
originally stored leaded fuels may have
tetraethyl lead deposits and scale on the
inside. This materialshould be detached
from the tank's interior, pumped out, and
disposed of in a manner which will not
pollute ground or surface waters. Also, if
welding, handling, etc. is done, safety
precautions should be taken to avoid
ingesting or inhaling the lead or its fumes.
(These tanks may have gasoline fumes or
vapors in them and may explode from a

spark, welding arc or torch.)

A tank that has been bent or dented will not
be accepted unless adequate repairs have
been made to restore the strength,
watertightness, and corrosion protection.
When inlet or outlet pipes or other type of
openings are to be cut into one of these
tanks, the reduced strength must be
considered when the tank is put into use.
The Steel Tank lnstitute's sti-P3 certification
procedure shall be used to evaluate the
structural integrity and assure the corrosion

protection of steel tanks which have been
repaired or modified.

b. lnstallation

Underground tanks shall be handled and
installed according to the manufacturer's
recommended procedures.

The excavation shall be dewatered during
installation and backfill operations. The
backfill shall be well compacted, particularly
under the tank, to provide adequate
support.

Tanks shall be covered with a minimum of
two feet of earth, or with not less than one
foot of earth on which is placed a reinforced
concrete slab not less than four inches
thick.

Tank installations, which will be subjected to
traffic, shall have adequate strength to
withstand the anticipated overload. Tanks
shall be protected against damage from
vehicles passing over them by at least three
feet of earth cover or by 1B inches of well-
tamped earth plus either eight inches of
asphaltic paving or six inches of reinforced
concrete. The paving or concrete shall be
placed to extend at least one foot
horizontally in all directions beyond the
outline of the tank.

Tanks shall not be filled or even partially
filled during their installation and backfilling

Unless high ground water levels are not
expected, the site shall have a drain system
to prevent ground water from flooding
around the tank. Where a tank may
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Tanks, whether steel or fiberglass/plastic,
shall have sufficient strength to withstand
design loads, be watertight, and be
protected from corrosion. New tanks shall
have a manufacturer's certification to this
effect.

At a minimum, all tanks shall be set on a
firm earth foundation or a full-length
concrete slab covered with six inches of
clean sand. The tank shall be surrounded
by clean sand or well-tamped earth, free
from stones and other debris. The use of
saddles or "chock blocks" of any sort
interferes with the proper distribution of the
backfill loads and shall not be permitted.
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become buoyant due to a rise in the level of
the water table or due to location in an area
subjected to flooding, applicable
precautions shall be taken to anchor the
tank in place or dewater the site.

Openings on all underground tanks must be
properly located and maintained in place
during backfilling.

8. PIPES

Excavation for pipes shall be made to the
grades and lines shown on the drawings or
as indicated by construction stakes. Care
should be taken not to excavate below the
depths specified. Excavation below grade
shall be corrected by placing firmly
compacted layers of moist earth to provide
a good foundation. lf rock or boulders are
exposed in the bottom of the excavation,
they shall be removed to a minimum depth
of eight inches below the invert grade of the
pipe and any appurtenances and replaced
with firmly compacted earth to the specified
grade.

Pipes shall be backfilled with horizontal lifts
of moist earth not to exceed four inches in

thickness, or with other material as
specified in Section 9 or in the drawings.
Each lift shall be compacted by hand
tampers or other compaction equipment,
however at no time shall driven equipment
tires or tracks be within two feet of pipes or
appurtenances.

All connections between pipes and structure
walls and floors shall be water tight and
capable of withstanding the expected
operating pressures.

E. OTHERLINERS

Other liners, e.g. flexible membrane, shall
be installed in accordance with Specification
5214
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pA 313 Additional Condition for Waste Storage Structure which apply to this

project:

L6'deep x17O'diameter concrete manure storage structure

L. This project consists of a 16' deep x 120' diameter concrete manure storage structure'

2. lt shall have one (1-) concrete pump out pad'

3. Concrete pump out pad shall be L2' wide by 18' long and be 10" thick of 4,000 psi

concrete. The ramp shall sit in a notch in the storage structure wall'

4. The storage shall have a 5' chain link safety fence (see Fence Specifications 382) installed

around the storage with one lockable gate at the pump out pad.

5. The storage shall have the appropriated danger signs for drowning, affixation, and

confined space installed at every access location'

6. There shall be a foundation drain around it. See Subsurface Drain 606 for details'

7. The storage shallhave an access road installed tothe pump out pad.
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CONSTRUCTIO N SPECIFICATION

FENCE
(Ft.)

CODE 382

I. SCOPE

The work shall consist of fumishing materials and

installing all components of the fence as outlined in

this specification and the drawings.

There are many different types and purposes for
fences. While this specification includes details for
livestock fence, other types offence may be used to

control wildlife. It is generally recommended that a

deer exclusion fence be between 5 and 8 feet high
(depending on the design ofthe fence) in order to be

effective. See the references section ofthis
specification for more information concerning

exclusion fences for deer and other wildlife. Other

types of fences may be applicable for other purposes

2. MATERIALS

Fencing materials shall be new, of high quality and

durability, and constructed to meet the intended

purpose of the practice. Use of high quality

serviceable materials that are not new requires prior

approval by the NRCS State Grassland Specialist.

Landscape timbers are not scceptable materialsfor

fence posts, battens, or braces.

Any materials or construction features that exceed

these specifications, or have equivalent or greater

effectiveness as specified by the manufacturer, may

be acceptable for meeting the requirements of this

specification. Before using alternative materials or
installatton methods not speciJically described in
this specification, contact the NRCS State Grassland

Specialistfor approval. Consider the practice life
span of the fence when using alternative materials and

installation methods.

The following Exhibits in this specification provide

specific information for various types of livestock

fences:

Exhibit I - Fence Type by Species for Critical
Confinement/Exclusion; Page 5 and 6

Exhibit 2 - Fence Type by Species for Non-Critical
Confinement/Exclusion; Page 7

Exhibit 3 -,1{on-ElectricHigh Tensile Smooth Wire,

Woven Wire, and Barbed Wire Fences for Critical

Confinement/Exclusion; page 8, 9, 10, and 1 1

Exhibit 4 - llooden Board Fence for Critical
Confinement/Exclusion; Page 1 2

Exhibit 5 - Chain Link Fence fotHazardous
confi nement/exclusion; Page I 3

Exhlbit6 - ElectricHigh Tensile for Critical

ConfinemenVExclusionFences and Non-Critical

Confi nemenVExclusion (or Divisional) Fences; page

14, 15, and 16

Exhibit 7 - Electroploslic Twine (Polywire) and

Electrified Ribbon for Non-Critical Confine-

ment/Exclusion (or Divisional) Fences; page 17

Exhibit 8 - Sa mmary of Fence Types and Selected

Materials; page 18, 19, and20

Exhibit 9 - Fence Curve Construction, is an

illustration for installing fences that deviate from a

straight line.

Exhibits I and2 are to be used to determine the types

of fences, fence heights, and wire spacings that are

recommended for controlling specific types of
livestock. Exhibits 3 to 7 are to be used for addition-

al criteria for each type of fence. Exhibit 8 is a brief
summary of some of the major components and

installation requirements for each fence type.

Fences are categorized based on the degree of
protection provided for the intended use, as follows:

1. Critical confinement/exclusion fences:

Are used in areas where a high level of
confinement or exclusion is needed.

Fences along property lines, near roads, or

adjacent to environmentally sensitive

areas are included in this category'
Exhibit I provides a selected list of
recommended fence types for various
types of livestock. . Details and criteria for
these are included in the additional
conditions andior drawings. Others not
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shown must be reviewed and approved in
advance by the Engineer.

2. Non-critical confinement/exclusion

fgL$&S: Can be used in areas where a
lower level of confinement or exclusion is
acceptable. Divisional fences in pastures

(either permanently installed or
moveable), stream bank fencing,
alleyways, and other lightduty fences are

included in this category. Exhibit 2

provides recommendations for non-critical
confinement electric fences for various
types of livestock. Other types of non-
critical confinement/exclusion fences may
also be appropriate, but must be approved

in advance by the Engineer.

3. Hazardousconfinement/exclusion
fences: Are used for ahigh level of
exclusion of small children and animals.

These are required on Waste Storage

Facilities, non-grated openings around

Manure Transfer Systems, and on Healy
Use Areas adjacent to waste storage
facilities or adjacent to vertical drops.

These fences will be at least 4' high, limit
the spacing of the posts to 8', limit the
distance between horizontal members to
4" unless the horizontal distance is 6" or
less then the spacing can go up to 6". This
applies to gates at push offs. This is

common for fencing on Healy Use Areas.

Examples include pipe, guiderail, and

cable fence. Other types of fences may
also be appropriate. Details and criteria
are included in the additional conditions
and /or drawings. Others not shown must
be reviewed and approved in advance by
the Engineer.

The criteria listed in this specification for size, gauge,

amount, weight or type of materials for each fence

type, and the post seating depths shall be regarded as

minimums, unless otherwise specified by the fence

manufacturer. Post spacing and wire spacing shall be

regarded as maximums, unless otherwise specified by
the fence manufacturer. Refer to Exhibits 3 to 6,

which describe the materials requirements for specific

types offences.

Fence Posts - A post is a linear piece of wood, steel,

or other material set upright in the ground to serve as

support for the fence material. For each type of
fence, criteria are established for line, corner, end,

gate, and bracepost, as applicable. Posts are defined
as follows:

1. Line-pg$!-Primarily supportthe fence

material, and are not under significant tension.

One or more line posts are set between the

corner, end, gate, and brace posts;

2. Corner. end. sate. and brace nosts- These

posts support the fence material, and are also

under tension from the pull ofthe fence. They
are usually larger in diameter and are set deeper

in the ground than line posts.

3. Horizontal trrace rails - These posts are set

horizontally between end, corner, or gate post

and the brace post.

ftgtllg&*Battens are nalrow, slotted strips of poly or
fiberglass that are used as wire spacers to keep

strands apart in high tensile smooth wire or barbed

wire fences. Battens are supported by the fence wires

using clips to attach the wire to the battens and are

not set in the ground.

AggftsSley- Install gates at locations suitable for
providing controlled access. Select gates of
appropriate size and materials for the specific fencing

system. Install prefabricated gates according to the
manufacturer's instructions. Use properly installed

undergrounds to carry electric charge under a gate if
using electric fence.

Ebgn$g&,f- Where a fence crosses a stream at a

livestock crossing, install a flood gate (or water gap

section) across the stream as needed to keep livestock
within the fenced area. Construct the flood gate so as

to minimize debris buildup and prevent structural
damage to the fence during flooding events

EtggditSiglf- Nonel ectri cal fences shall b e

grounded to protect livestock from lighting strikes.

Electrical fences shall have the electrical fence

charger grounded as per manufacturers
recommendations. Lighting arrestors on electrical
fences shall also be grounded, all as per

manufacturer' s recommendations.

Electrical Fence Chargers - Electrical fence chargers

provide an electrical charge to control livestock.
Electrical chargers are usually rated injoules. The
greater the joules the greater amount of fence can be

charged. Electric fence chargers may be AC powered,

battery powered, or solar powered with battery
backups.

Insulators - Electric fence will need insulators. They
shall be UV stabilized (plastic) high density
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polypropylene, on ends and corners use high strain

tube insulators or high strain porcelain corner

insulators.

Fasteners and Hardware- All hardware that touches

the fence post and/ or wire shall be galvanized.

3. INSTALLATION

Prs4araliql

Once the fence location is determined in the field
clear all trees, brush and mow as needed to install the

fence

Es,nss"Aliguusnl

Construction shall be as straight as practicable

between corners or turns. Construct fences along

curved lines by using straight segments with posts

adjusted closer together or install brace assemblies to

facilitate the bends.

Posts

Set posts in the ground by driving, auguring, or hand

digging. Backfill material shall be hand tamped in 6-

inch lifts. Posts need to be set below the frost line to
prevent heaving. For corner and end posts, and line
posts on curves, install posts approximately 2 inches

off vertical (leaning away from the direction of pull).
In extremely wet or very sandy soils, and in cases

where posts cannot be set to the specified depth, the
posts of permanently installed fences must be set in
concrete to secure them. In all cases, posts must be

setJirmly so that thei cannot be moved horizontally
or vertically by ltand.

Growdin$enE

For electrical fence chargers ground rods shall be at

leastten feet apart and at least 50 feet from other

existing grounding systems. Avoid water pipes or
buildings where the electrical charge may affect

livestock or people. Install the proper number of
grounding rods as per manufacturers

recommendations.

Electrical Fence Charsers

The electrical fence charger shall be low impedance,

high voltage, and shall be installed as per

manufacturer's recommendations. No constant

cuffent chargers shall be used. The electrical fence

charger shall have proper surge protection and

lightning protection as per manufacturer's
recommendations. Electric fence warning signs shall

be installed every 300 feet where the public has

access to the fence. Size the charger for the miles of

fence and the livestock that it needs to control
following manufacturer' s recommendations.

Un dersrounds and Flectrical Connections

Undergrounds shall be installed using insulated wire
of the same size and material as the fences it is
connecting. Place the insulated wire inside plastic

water pipe to protect it ffom damage by livestock and

equipment before burying at a minimum depth of 6
inches.

Electrical connections shall be made by using
crimping sleeves, split bolt connectors, or proper

hand tied knots. Follow manufacturers
recommendations.

Slrcsru;Ugeupu&t
For streams or water crossings where the

depth ofthe stream is less than l/3 the height
of the fence, the fence may run uninterrupted.
For streams of greater depth, end the main
fence at the top ofthe. stream bank on each

side with an appropriate brace end assembly. From
separate end brace assemblies construct a separate

section offence that will run at 90 degree angles to
the stream to cross the watercourse that shall be de-

energized during high flow or flooding conditions.
The only tie between the main fence and the section

spanning the watercourse shall be a single electrical

connection.

Waste Storase Facilities. Waste Tranifer. and

HcawJbelrc,&i

Install at location shown on drawings and construct as

per details provided under the additional conditions
and /or drawings.

Beg,stlsliee

Vegetated areas that were disturbed during fence

construction shall be replanted as needed. Based on

land use and site conditions, use one of the following
PennsylvaniaNRCS conservation practice standards

to specifu the appropriate grasses or other vegetation:

Conservation Cover (Code 327), Critical Area
Planting (Code342), or Pasture and Hay Planting
(Code 512).

REF'ERENCES

American Association for Vocational Materials 1980
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PA382-5

EXHIBIT 1 : Fence Type by Species for CritictfConfinement/Fxclusionll

Type of Fence

Type ofLivesrock Non-Electric lJigh Tensile

Smooth Wire
Barbed Wire Wooden Board

(minimum 4 inch wide boards)

Electric High Tensile Smooth Wire

Equine and Foais Special considerations for
visrbility should be taken u,hen

using high tensile fence. Plastic
coated wire or rail products can

be used Minimum 4 strands
spaced 20,30,42 and 54 inchs
abovethe grou.d. Adjust
spacing for small or )arge
Equine.

Minrmum of48 inches high
Max opening 3 i/, inches x l
inches on first I 8- \tefricals,
minimum 3 inches apan on
entire height. Insrall at 1€s1

one addirional electnfied
smooth wire at the iop.
Altenativelv, a woode. iari
(board) or a plastic coated
product may be added ar tie
top of the woven s,ire 10

prevent Equlne from sretchrng
the lence.

\ot recommended Minimum of 3 and a maximu:l of
4 boards. Boards spaced on 16,
inch centers; bottom board at
approximately 16 inches above
the ground

3-board lence top board at 48

inches above the ground

4-board lence top board at 64
inches above the ground

Special consrderations for visibility
should be talan when using high
tensile fence. Plastic coated rvire or rail
products can be used. Equine (no
foals) Minrmum 3 strands spaced

30(+11, 461*), 50(l) above the sround.
Equrne rvith loals Mlnimum 5 strands
spaced I 0, 20(r ), 30(+). 40, 50(+)
above ground

Beef Steers, Cows
and Calves

Minrmum of 7 strands spaced at

9, 14,19.25.31.38 and 46
inches above the ground

Minimum ol4E rncles hrgh
5 horrzontal uires xoven, plus
at lqst one addrtronal tvire
(errher barbed or electrifieC
smooth) at rhe top Pu1 the
first additional s.re, if bar'bed,

no more than 3 rnches abole
the top ofthe uo!en *ire

Vrnrmum of 3 stands

spaced at I 0 to 17

inches,20 to 27
i.ches, end 32 to 38

inches above the
ground

Minimum of 3 and a maximum of
4 boards 3-board lence top
board ar 48 inches above the
ground. Boards spaced on 1 6-tnch
center: boftom board at

approximately l6 inches above
the ground. 4-board lence top
board at 56 inches above the
ground Boards spaced on 14-inch
center, boftom board al
approximately l4 inches above
the ground

Minimum of 3 strands - spaced at
1 8(+), l0(+), and 42(+) inches above
the ground

Or a minimum of4 strands (on1y 2

electrified) spaced al 1 0, 22(+),
34(+), and 46 inches above the cround.

Dairy Cows and
Heifers

Minimunr of 7 strands spaced at
9, 14, i9,25,31,38 and 46
inches above the ground.

Minimum of .18 inches high 5

horizontal *ire *oven plus at
lost one addrtronal u.ire (either
barbed or electrified smoorh) ar

the top Put the first additional
wire, if barbed, no more than 3

inches above the top ofthe
woven wire.

\'linimum of 3 strands
spaced at l0 to 17

incles,20 to 27

inches. and 32 to 3E

inches abor e the
ground

Minimum of 3 and a maximum of
zl boards 3-board fence - top
board at 48 inches above the
ground. Boards spaced on I 6-inch
cenler: bottom board at
approximately l6 inches above
the ground 4 board fence top
board a1 56 inches above the
ground. Boards spaced on l4-inch
center; bottom board at
approximately 1,1 inches above
the ground.

Dairy Com only - Minimum 2 strands
(2 electnfied), spaced at 20(+) and
34( ) inches above the ground.

With Heilers - Minimum of 3 strands
(2 electrified), spaced at 1 8, 30(+) and
42(+) inches above the ground.
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EXHIBIT 1 : Fence Type by Spdcies for Critical Confinemen/Fx

Electric High Tensile Smooth WireBarbed Wire

(minimum 4 inch wide boards)
Type olLivstock Non-Eimtric High Tensile

Smooth wire

Minimum of 5 strands all are electrified

- spaced at 6(+), 12(+),20(+),28(t)

and 36(+) inches above the ground

Not recommendedMinimum of36 inches high

5 horizontal wires woven, plus

one additional electrifi ed

smooth wire as an offset 5

inches from the inside of the

fence at a height of I 2-l 8

inches above the ground

Not recommended-See Note 2, below.Cmab and Kids

Minimum of 5 strands (at l*st 2

electrified) spaced at 6, I 2(+), 20(+),

28 and 36 inches above the ground Or

a minimum of4 slmnds, ifall are

electnfied spaced at 6(+), I 3(+),

23(+), 35(+) inch6 above the ground.

Not recommended. Not rsommended.Minimum ol40 inch* high -
5 horizonul wires woven, plus

one additional electrilied

smooth wire as atr offse! 5

inchs lrom the inside ofthe

lence at a heighl ol 12-l 8

inches above the ground.

Sheep and lambs See Note 2, below.

^!ot 
recommended Minimum of 5 strands (at l%st 2

electtified) - spaced at 6, 12(+), 20(+),

28 and 36 inches above the ground.

Not recommended.Not r6ommended. Minimum of35 inches high

5 horizonhl wire woven, plus

one additional wre (either

barbed or electri{ied smooth) at

8 inches above the ground.

Hogs

E}Tr1]-BIT 1 NOTES:

on the fence manulacturer's recommendatjons and landomer preference lor crrtical confinemeni/exclusion fences

fence wll be used lor non-critiel confinemenrexclusion.

l/ (+) indicates wire is el*trified.

Wooden Board



EXHIBIT 2: Fence Type by Species for @iOl

Type of Livestock Recommended Nurnber of Strands and Spacing 1,!

Mature Equine Minimum of 1 strand - spaced at28 ta 34 inches above the

ground. Consider fence visibility.

Equine and Foals Minimum of 2 strands - spaced at 17 to 22 inches, and 32 to 38

inches above the ground. Consider fence visibility.

Cows and Calves Minimumof 2 strands-spacgd atlT to22inches,and32to 38

inches above the ground.

Mature Beef and Dairy Cattle Minimum of 1 strand - spaced at 28 to 34 inches above the

ground. For hard to hold animals, use: Minimum of 3 strands -
spaced at 10 to 17 inches, 20 to 27 inches, and 32 to 38 inches

above the ground.

Goats and Kids Minimum of 2 strands - spaced at 14 inches and 30 inches above

the ground. For kids and stream bank fencing, an additional wire

may be needed and the bottom wire should be set at7,14 and 30

inches above the ground.

Sheep and Lambs Minimum of 2 strands - spaced at 14 inches and 30 inches

above the ground. Minimum of 4 strands for lambs and stream

bankfencing- spaced at'l,l4,2l,and 30 inches abovethe

ground with the 21 inch high strand being non-electric.

Hogs Minimum of 2 strands - spaced at 10 inches and 18 inches

above the ground for sows and growing-finishingpigs, or spaced

at 6 inches and I 8 inches above the ground for nursing pigs.

EXHIBIT 2 NOTE:

!/ Electric fence materials for non-critical confinement may consist ofhigh tensile smooth rvire, plastic coated wire, electroplastic twine

(polywire), electrified nbbon, or other materials as specificd by the rranufacturer. Electrification ofbarbed wire is not recommended. Based

on the type of livestock, use the information in this table as a guide to determine the number oi strands and spacrng. Adjustments to the

number ofstrands and spacing may be made based on the lence manufacturer's recon.tl.nendations and landowner preference ior non-

critical confi nernenVexclusion lences.
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EXHIBIT 3:, Non-ElectricHigh Tensile Smooth Wire, Woven Wire, and Barbed Wire Fences for Qfitrig4l
C o 4f i n em entfi t v chts i o n

Non-electric high tensile smooth wire, woven wire, and barbed wire fences are suitable for applications where a
high level ofconfinement is needed, such as near roads and on property lines.

lVire - Al1 wire shall be new ASTM Class 3 galvanized. For optimum strength of fencing, attach the wire to the
side of the fence that will receive the greatest pressure from animals. Place wire on the outside of posts on curyes
and corners. The type of wire, number of wires, spacing, and minimum height of fence is based on the type of
livestock to be confined. See Exhibit I for details. Fence wire shall consist of one of the following materials:

Hish tensile smooth - Wires shall be 12 % gauge minimum with at least 200,000 PSI tensile strength and at
least 1,540 pounds breaking strength. Tension shall be set with in-line wire strainers and/or tension indicator
springs at 250 pounds. Tension springs shall be full-strength Class 3 galvanized springs. Tension springs are
recommended for use in the top one to two strands in areas where the fence is near trees or where animal
pressure will be heavy. Tension springs may also be used for all strands. Wrap and twist wires or use
crimping sleeves on end and gate posts. In flood prone areas, use no more than six strands of non-electrified
high tensile wire. There is a greater possibility of flood damage if more strands are used.

2. Wqye[JUiI&- Woven wire shall have a minimum 12% gauge top and bottom wire with minimum 12 %
gauge wire in between. High tensile woven wire may be used. Install the fencing so that the bottom wire is at
ground level to exclude predators. Ifpredators are not a concern, the bottom wire can be installed at 3 inches
above ground level to facilitate maintenance. Add at least one additional wire (either barbed or eleckified
smooth) above the top of the woven wire. The fir'st additional wire, if barbed, shall be no more than 3 inches
above the top of the woven wire. This reduces the possibility that livestock will put their heads through the
gap and push down on the woven wire fence. Woven wire is not recommended for use in flood prone areas.

3. Barbed wire - Standard barbed wire shall be double-strand, a,minimum 12 t/z gauge with 4-point barbs
spaced no more than 6 inches apart, or 15 % gauge for high tensile barbed wire. Barbed wire may be used in
flood prone areas, but it is more subject to flood damage than high tensile smooth wire fence. Barbed wire
shall not be used for Equine, goats, sheep, and hogs.
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EXHIBIT 3: Non-ElectricHigh Tensile Smooth Wire, Woven Wire, and Barbed Wire Fences for Qljlig4l

Line Posts * Shall be either
spacing:

or steel, and shall meet the following criteria for type of material, size, and

1. Wooden Post - Shall be well seasoned or kiln-dried to minimize warping. Use untreated durable disease free
posts of species such as southern yellow pine, red cedar, black locust or osage-orange with bark removed, or
non-durable wood that is preservative pressure treated. Do not use red pine, landscape timbers, or peeler

cores. Treated limber shall be treated with a minimum retention of 0.40 lbs./cubic foot chromated copper
arsenate (CCA), type A, B, or C, or equivalent non-CCA treatrnent. Wooden line posts shall be at least 4
inches in diameter, or 4 inches square. Posts shall be of sufficient length to accommodate the minimum fence
height and long enough for a minimum depth of 2 % feet driven in the ground. When set in depressions or
Iow places, line posts shalt be anchored in the ground or set at an angle to prevent lifting or longer posts may
be needed. Where posts cannot be set to the specified depth, they must be set in concrete to secure them. Set
posts in a hole that is at least 12 inches deep, with a diameter that is at least three times the diameter of the
post. (For example, a 4-inch diameter post shall have a minimum 12-inch diameter hole filled and set with
concrete.) Install a ring of stapes 3 inches from the end ofthe post to be set in concrete to help prevent
heaving. Concrete shall be of a Portland type mix and sloped at the top to provide positive drainage away
from the post. Fence wire shall not be attached to posts until at least 5 days after setting the posts in concrete.
Other methods for securing posts at less than required depth may be used with prior approval from NRCS.

2. SISSJ+9EII - Shall be studded or punched '0T",'0U", or 'Y" shaped with anchor plates, with a minimum
weight of 1.25 lbs. per foot (excluding the anchor plate). Posts shall be either galvanized or painted.
Galvanized posts shall be hot-dipped with at least 2 ounces of zinc coating per square foot. Painted posts

shall be clean of loose scale with one or more coats of weather resistant paint applied. Steel line posts shall
be at least 5 feet long, and driven into the ground to the top of the anchor plate. Where exha strength and

support for the fence is needed, use a wooden post instead ofsteel for every third or fourth line post.

3. Spagiry - For non-electric high tensile fencing, line posts shall be spaced a maximum of 16 feet apart on
center. When battens are used, the maximum line post spacing is 30 feet on center with battens installed at 10

and 20 feet. For conventional woven wire fences, the maximum line post spacing is l0 feet. If high tensile
woven wire is used, the maximum line post spacing shall be 20 feet or as based on the manufacturer's
recommendation. For barbed wire fences, the maximum line post spacing is 16 feet.

4. Installins curves * Installing curves in high tensile, woven wire and barbed wire fences is permissible as long
as the change in direction from one post to the next does not exceed 20 degrees. Exhibit # 9 Fence Curve
Construction illustration.

Post numbers - 1 post is needed for changes in direction of up to 20 degrees, a minimum of 2-posts for up to
40 degrees, a minimum of 3-posts for up to 60 degrees, a minimum of 4-posts for up to 80 degrees and a
minimum of S-posts for up to 100 degrees.

Installing wire and posts - Posts must be driven 48 inches deep with a 4 inch lean to the outside of the
curve. Post spacing along these curves must be no closer than 4 feet. Wire should be attached to the outside
of the posts starting with the post where the direction changes.

Post Sizing - Use posts that are a minimum of 4 inches in diameter for changes in direction of up to 7
degrees, 5 inch minimum for changes in direction between 7 and 14 degrees and 6 inch minimum diameter for
changes between 14 and20 degrees.

Checking angles - To estimate the changing in direction in degrees continue along a line projected out from
the straight section offence for 8-feet and measure the distance from the straight line to the planned fence
location. If the distance is l-foot the change in direction is approximately 7 degrees, 2-feet is approximately
14 degrees and 3-feet is approximately 20 degrees.
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EXIIIBIT 3: Non'Electric High Tensile Smooth Wire, Woven Wire, and Barbed Wire Fences for QTitrigl

Egllgle- Ifbattens are used, distances befween line posts in high tensile fences can be increased (see Spacing,

previous page). Battens shall be poly, fiberglass or other NRCS approved material with fIV stabilization.

Standard "T","U", or "Y" shaped steel posts with anchor plates may be used in place of battens. Spacing

between battens shall be 10 feet maximum for non-electric high tensile wire. Wires must be attached to the

battens using Class 3 galvanized clips.

M-Sha1lmeetthefo1lowingcriteriaforfypeofmaterialandsize:

1. Wqgdg,Lpgnt!- Shall be well seasoned or kiln-dried to minimize warping. Use untreated durable disease

free posts of species such as southern yellow pine, red cedar, black locust or osage-orange with bark removed,

or non-durable wood that is preservative pressure treated. Do not use red pine, landscape timbers or peeler

cores. Treated lumber shall be treated with a minimum retention of 0.40 lbs./cubic foot chromated copper

arsenate (CCA), type A, B, or C, or equivalent non-CCA treatment. Corner, end, and gate posts shall be at

least 6 inches in diameter, or 6 inches square. Brace posts shall be at least 5 inches in diameter. Posts shall be

of sufficient length to accommodatethe minimum fence height and long enough for a minimum depth of 3 %

feet driven in the ground or below frost level, whichever is greater. Where posts cannot be set to the specified

depth, they must be set in concrete to secure them. Set posts in a hole that is at least24 inches deep, with a

diameter that is at least three times the diameter of the post. (For example, a 6 inch diameter post shall have a

minimum 18-inch diameter hole filled and set with concrete.) Install a ring of stapes 3 inches from the end of
the post to be set in concrete to help prevent heaving. Concrete shall be of a Portland type mix and sloped at

the top to provide positive drainage away from the post. Fence wire shall not be attached to posts until at

least 5 days after setting the posts in concrete. Other methods for securing posts at less than the required

depth may be used with prior approval from NRCS.

2.Spagi1g-Bracepostshallbesetataminimumdistanceof2timestheheightofthefencefromeachcorner,
end, or gate post. Brace assemblies shall be installed as described in the next section of this exhibit.

EtSSgASSgruhligE- Single span or double span brace assemblies are required at all corners, ends, and gates,

and where the fence alignment changes direction by more than 40 degrees. Line brace assemblies shall also be

installed at appropriate intervals in a run of fence and at all sharp breaks in grade. A run is the distance between a

corner, end, or gate post and the next corner, end, or gate post. Types and maximum intervals for bracing are

listed below. Refer to Pennsylvania Standard Drawings for typical brace assembly designs for the different types

of fences located in Chapter 5 of the Engineering Field Manual.

l. EigL[en$le -For 2-6 wires a single brace assembly is needed at comer, end and gate posts (exception for a
2 wire fence, if comer, end and gate posts can be buried 4 feet deep and a 6 inch diameter post is used, no

brace assemblies are needed). For more than 6 wires, double brace assemblies are needed.

2.@irc-Singlebraceassemb1iesareneededatcorner,endandgatepoSts.Ifarun
is longer than 1,320 feet a single in-line brace assembly is needed.
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EXHIBIT 3: Non-Electric High Tensile Smooth Wire, Woven Wire, and Barbed Wire Fences for Cdligl
Co4finement/F*.clusion " "

Horizontal brace rails shall consist of one of the following materials:

l.GAlyadZedSlee[dpe-Minimum2timesheightoffence,2-inchdiameter,Schedule40pipe.

2. Wqgdf,I-pqptr * Minimum 2 times height of fence, 4-inch square or 3 Yz-inch diameter round.

Brace post pins shall be Class 3 galvanized pins a minimum of 3/8-inch x 9-inch and 3/8-inch x 4-inch.

Brace wires shall consist of 12 % gauge or stronger, galvanized, high tensile wire, double wrapped with a I ll2-
inch x 2-inch x 2-foot twist stick. A double wire with a tightener or a double wire crimped together may also be

used. Brace wires shall be tightened to secure the brace and post assemblies.

If a wide stream or gully is to be crossed, the fence section shall be terminated on each bank with a brace

assembly and a separate section constructed between these ends. In flood prone areas see Exhibit 2 for minimum

number of strands and spacing. There is a greater possibility of flood damage if more strands are used.

Refer to Pennsylvania Standard Drawings for typical brace assembly designs for the different types of fences

located at http://www.pa.nrcs.usda.gov/technical/Engineering/standard drawings/standard-drawings.html

fuSlelgU,-For wood posts, use minimum 9-gauge galvanized wire staples to attach wire to the posts. Staples

shall be a minimum of I % inches long for softwood and a minimum of 1 inch long for hardwood such as black

locust. Staples shall be driven diagonally across the wood grain and staggered to avoid splitting. For high tensile

fencing material, the staples shall not be driven into the posts (including line, corner, end, gate, and brace posts) so

deeply that the wire will not move when tightened or with expansion and contraction.

For steel line posts, attach wires by wrapping with 12 y2 to l4-gauge galvanized wire or by use of the

manufacturer's specially designed clips.

gt2LUdinSigdy- Non-electrified wire fences shall be grounded at least every 1,000 feet to protect livestock

from lightning strikes. Grounding rods shall be galvanized or copper coated rods. Grounding rods and clamps

shall be of similar materials. Fences built with metal posts set in earth will provide sufficient lightning
protection, and do not require additional grounding.
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EXHIBIT 4: Board or Plastic Coated Rail Fence for Ctitical Conlinemenfi ipl

Board fences are suitable for applications where a high level ofconfinement or exclusion is needed, such as near

roads and on properlry lines. Wooden boards (horizontal rails) and posts shall be well seasoned or kiln-dried to

minimize warping. Use untreated durable disease free wood of such species as red cedar, black locust, oak, or

osage-orange, or a non-durable wood that is preservative pressure treated. Treated lumber shall be treated with a

minimum retention of 0.40 lbs./cubic foot ACQ or Natural Select. Boards and posts may be painted if desired.

For optimum strength of fencing, attach the boards to the side ofthe fence that will receive the greatest pressure

from animals. Where appearance is important, the boards may be placed on the outside of the fence. The

number of boards, board spacing, and minimum height of fence is based on the type of livestock to be confined.

Plastic coated rail fence may be used. See Exhibit 1 for details.

PJSI1 - Shall meet the following criteria for size, installation, and spacing:

I . SiZg - Line posts shall be at least 4 inches in diameter or 4 inches square, posts shall be of sufficient length to

accommodatethe minimum fence height and long enough for a minimum depth of 2 % feet driven in the

ground. Corner, gate and end posts shall be at least 6 inches in diameter or 6 inches square, posts shall be of
sufEcient length to accommodate the minimum fence height and long enough for a minimum depth of 3 % feet

driven into the ground or below frost level, whichever is greater. Where posts cannot be set to the specified

depth, they must be set in concrete to secure them. Set posts in a hole that is at least 24 inches deep, with a

diameter that is at least three times the diameter of the post. (For example, a 6-inch diameter post shall have a

minimum 1 8-inch diameter hole filled and set with concrete.) Install a ring of staples 3 inches from the end of
the post to be set in conuete to help prevent heaving. Concrete shall be of a Portland type mix and sloped at

the top to provide positive drainage away from the post. Fence rails shall not be attached to posts until at

least 5 days after setting the posts in concrete. Other methods for securing posts at less than the required

depth may be used with prior NRCS approval.

2. SpaCiUg- Posts shall be spaced a maximum of 8 feet on center to accommodate rail lengths of a maximum of
16 feet.

B1ilt* The rails (horizontal boards) shall be a nominal minimum of 1-inch thick x 6 inches wide. Board lengths

of 1 6 feet are preferred so as to stagger the unions when placed on posts on 8-foot centers. Plastic coated rail
fence shall be a minimum of 4 inches wide.

fl4j[g - Each board shal] be attached to the post with a minimum of two l2d (3 %-inch) stainless steel nails. For

better holding power, use ring-shank or screw-shank instead of common nails. Two 3-inch powder coated

decking screws may be used instead of nails.
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EXHIBIT 5: Chain Link Fence for Critical Confinemen ipl,

Chain link fences are suitable for applications where a high level ofconfinement or exclusion is needed, such as

near roads and on property lines, or adjacent to hazardous areas.

ChSiilJ,iebfiE_fJhliq- Shall be a minimum 5 feet high, 9-gauge wire with a minimum tensile strength of
1,290 lbs. Chain link fence fabric shall conform to the requirements of ASTM A392, "Standard Specification

for Zinc-Coated Steel Chain-Link Fence Fabric," 2-inch woven mesh, and 9-gauge galvanized steel wire. Zinc

coating shall be Class 2 (i.e., 2 ounces ofzinc coating per square foot).

SlgglEipg;,*Posts and fence framework shall conform to the requirernents of ASTM F 669, "Specification for
Strength Requirements of Metal Posts and Rails for Industrial Chain Link Fence," Group lA (Schedule 40);

ASTM F 1043 "standard Specification for Strength and Protective Coatings on Metal Industrial Chain Link
Fence Framework," Group 1A; and ASTM F 1083, "standard Specification for Pipe, Steel, Hot Dipped Zinc

Coated (Galvanized) Welded, for Fence Structures," as applicable. Coatings shall be Type A galvanized for both

intemal and external surfaces.

t.@-Shal1beaminimum15/8-inchoutsideDiameterstandard(Schedule40)steel
pipe;

2. Iiine-pglti- Shall be a minimum 2-inch Outside Diameter standard (Schedule 40) steel pipe, be of sufficient
length to support the height of the fence, and be set in concrete to a minimum depth of 12 inches;

:.@-Sha1lbeaminimum23/8.inchoutsideDiameterstandard(Schedule40)
steep pipe, be of sufficient length to support the height of the fence, and be set in concrete to a minimum

depth of 12 inches and a width at least 3 times the diameter of the pipe.

Fittinss and Gates- Fence fittings shall conform to the requirements of ASTMF 626, "Standard Specifications

for Fence Fittings." Fittings shall be galvanized steel. Wire ties and clips shall be 9-gauge. Gates, gate posts

and gate accessories shall conform to the requirements ofASTM F 900, "standard Specification for Industrial
and Commercial Swing Gates." Coatings shal1 be the same as selected for adjoining fence framework.

Ilstsllglipe-Unless otherwise specified by the manufacturer, line posts shall be set at intervals not exceeding 10

feet, as measured from center to center of each post. All posts shall be capped immediately after installation.

Chain link fabric is generally installed on the outside ofthe fence post. The fabric shall not be attached to posts

until at least 3 days after the posts are set in concrete wall, or at least 5 days after posts are set in the ground with
concrete backfill. The fabric shall be stretched taut and securely fastened, using 9-gauge tie clips, to posts at

intervals not exceeding 15 inches and to top rails or tension wires at intervals not exceeding 2 feet. Care shall be

taken to equalize the tension on each side of each post. Gate frames shall be fabricated and hung so that they sag

no more than 7o/o of the gate width.
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EXHIBIT 6: Electric High Tensile for Critical Cot{ineme d ipl,Fences and NgNIili{4[,
Cor{inement/Fxclusion (or Divisional) Fences

Electric high tensile fencing is suitable for applications where a high level ofconfinement is needed, such as near

roads and on property lines. It may also be used for interior or divisional fences to divide large pasture acreage

into manageable units, to divide the paddocks of intensive grazing systems, or for other non-critical applications.

Wire - All wire shall be ASTM Class 3 galvanized, T2 Y, gatge minimum and at least 180,000 PSI tensile

strength and at least 1,300 pounds breaking sfrength for critical confinement and 17 gauge minimum for non-

critical confinement. For optimum strength of fencing, attach the wire to the side ofthe fence that will receive

the greatest pressure from animals. Place wirei on the outside of posts on curves and comers. Tension shall be

set with in-line wire strainers and/or tension indicator springs at 150 pounds. Tension springs shall be fuIl-
strength Class 3 galvanized springs. Tension springs are recomrnended for use in the top one to two strands in

areas where the fence is near trees or where animal pressure will be heavy. Tension springs may also be used for
all strands. Wrap and twist wires or use crimping sleeves on end and gate posts. At self-insulating corner posts,

wrap and twist a separate wire to from an 18 to 2O-inch loop to support fence strands oc a wrap-around insulator

may be used. Wire clips used to hold wire in batten slots should allow the wire to slide freely. The number of
wires and spacing is based on the type of livestock to be confined and the purpose and location ofthe fence. See

Exhibits I and2 for details. In flood prone areas see Exhibit 2 for minimum number of strands and spacing.

There is a greater possibility of flood damage if more strands are used.

Line Posts - Shall be either wooden or steel, and shall meet the following criteria for type of material, size, and

spacing:

1. WqAdg1-pq!1q - Shall be well seasoned or kiln-dried to minimize warping. Use untreated dwable disease

free posts ofspecies such as southern yellow pine, red cedar, black locust or osage-orange with bark removed,

or non-durable wood that is preservative pressure treated. Do not use red pine, landscape timbers, or peeler

cores. Treated lumber shall be treated with a minimum retention of 0.40 lbs.,/cubic foot chromated copper

arsenate (CCA), type A, B, or C, or equivalent non-CCA treatment. Wooden line posts shall be at least 4

inches in diameter, or 4 inches square. Posts shall be of sufficient length to accommodate the minimum fence

height and long enough for a minimum depth of 2 % feet enough in the ground. When set in depressions or
low places, line posts shall be anchored in the ground or set at an angle to prevent lifting or longer posts may

be needed. Where posts cannot be set to the specified depth, they must be set in concrete to secure them. Set

posts in a hole that is at least 12 inches deep, with a diameter that is at least three times the diameter of the
post. (For example, a 4-inch diameter post shall have a minimum l2-irch diameter hole filled and set with
concrete.) Install a ring ofstaples 3 inches from the end ofthe post to be set in concrete to help prevent

heaving. Concrete shall be of a Portland type mix and sloped at the top to provide positive drainage away from
the post. Fence wire shall not be attached to posts until at least 5 days after setting the posts in concrete. Other

methods for securing posts at less than the required depth may be used with prior approval from NRCS.

2. StrgSJ.Ppgg- Shall be studded or punched "T", "U", or'Y" shaped with anchorplates, with a minimum
weight.of I .25 lbs. per foot (excluding the anchor plate). Posts shall be either galvanized or painted.

Galvanized posts shall be hot-dipped with at least 2 ounces of zinc coating per square foot. Painted posts

shalt be clean of loose scale with one or more coats of weather resistant paint applied. Steel line posts shall

be at least 5 feet long, and driven into the ground to the top ofthe anchor plate. Where extra strength and

support for the fence is needed, use a wooden post instead of steel for every third or fourth line post.

3. SpaCing- Line posts shall be spaced a maximum of 60 feet apart, on center, on smooth, level terrain, or

maximum of 90 feet with battens installed at 30 and 60 feet. Reduce the spacing between posts on uneven

ground or rolling terrain to maintain spacing of the bottom wire above the ground.
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ExHIBIT6:ElectricHighTensilefor@iu,FencesandNgNliligd,
Co4/inement/Exclusion (or Divisional) F ences

4. I6lalingfUfCe!- Installing curves in high tensile, woven wire and barbed wire fences is permissible as long
as the change in direction from one post to the next does not exceed 20 degrees.

Post numbers - I post is needed for changes in direction fore each 20 degree interval (i.e. I post 20 degrees,

2-posts up to 40 degrees,3-posts up to 60 degrees,4-posts up to 80 degrees and 5-posts up to 100 degrees.

Installing wire and posts - Posts must be driven 48 inches deep with a 4 inch lean to the outside of the

curve. Post spacing along these curyes must be no closer than 4 feet. Wire should be attached to the outside

of the posts starting with the post where the direction changes.

Post Sizing - Posts shall be a minimum of 4 inches in diameter for changes in direction of up to 7 degrees, 5

inch minimum diameter for changes in direction between 7 and 14 degrees and 6 inch minimum diameter for
changes between 14 and 20 degrees.

Checking angles - To estimate the change in direction in degrees continue along a line projected out from
the straight section of fence for 8-feet. Measure the distance from the straight line to the planned fence

location. If the distance is I -foot the change in direction is approximat'ely 7 degrees, 2-feet is approximately

14 degrees and 3-feet is approximately 20 degrees. Refer to Exhibit 9 Fence Curve Construction
illustration.

frsltgey If battens are used, distances between line posts can be increased by 30 feet on uniform terrain.

Battens shall be poly, fiberglass or other NRCS approved material with UV stabilization. Wires must be attached

to the battens using Class 3 galvanized clips. Spacing between baffens will be 30 feet maximum. For a single

strand fence, use 4-foot (minimum height) wood or insulated steel posts instead of battens.

Corner, End, Gate and Brace Posts - Shall meet the following criteria for type of material and size:

1. WggdeLpq$! - Shall be well seasoned or kiln-dried to minimize warping. Use untreated durable disease free
posts of species such as southern yellow pine, red cedar, black locust or osage-orange with bark removed, or non-

durable wood that is preservative pressure treated. Do not use red pine, Iandscape timbers, or peeler cores.

Lur4ber shall be treated with a minimum retention of 0.40 lbs./cubic foot chromated copper arsenate (CCA), type

A, B, or C, or equivalent non-CCA treatment. Corner, end, and gate posts shall be at least 6 inches in diameter, or
6 inches square. Brace posts shall be at least 5 inches in diameter. Posts shall be of sufficient lenglh to
accommodate the minimum fence height and long enough for a minimum depth driven in ground of 3 lz feet or
below frost level, whichever is greater. Where posts cannot be set to the specified depth, for security they must be

set in concrete. Set posts in a hole that is at least24 inches deep, with a hole diameter that is at least three

times the diameter of the post. (For example, a 6-inch diameter post shall have a minimum l8-inch diameter hole

filled with concrete.) Install a ring of staples 3 inches from the end ofthe post to be set in concrete to help prevent

heaving. Portland type concrete mix shall be used and sloped at the top to provide positive drainage

away from.the post. Fence wire can be attached to posts after concrete has cured for a minimum of 5 days. Prior
approval is required on other methods of shallow post installation from NRCS State Grassland Specialist.

2. EpaCiDg - Brace posts shall be set a minimum of 2 times the height of the fence from each corner, end, or gate

post. Brace assemblies shall be installed as described in the next section of this exhibit.

Brace .Assemhlies-Fences with 2 or more strands of high tensile wire, single or double span brace assemblies
are required at all corner, ends, gates, and where the fence alignment changes direction by more than 40 degrees

(exception for a 2 wire fence, if corner, end and gate posts are buried 4 feet deep and a 6 inch diameter post is
used). Line brace assemblies shall also be installed at appropriate intervals in a run of fence and at all sharp

breaks in grade. A runisthe distance between a corner, end, or gate post and the next corner, end, or gate post.

Types and maximum intervals for bracing are listed below.
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EXHIBIT 6: Electric High Tensile for Critical Cortfinemeilnx igaFences and Ng6lilif,9l'
Co nfinemenilFxclusion (or Divisional) Fences

Horizontal brace rails shall consist of one of the following materials:

1. GalyaniZed-Sleelpipe- Minimum 2 times height of fence,2-inch diameter, Schedule 40 pipe.

2. Wqqdg!-pq$ - Minimum 2 times height of fence, 4-inch square or 3 %-inch diameter round.

Brace post pins shall be galvanized pins a minimum of 3/8-inch x 9-inch and 3/8-inch x 4-inch'

Brace wires shall consist o f 12 % gatgeor stronger, galvanized, high tensile wire, double wrapped with a I %'

inch x 2-inch x 2-foot twist stick. A double wire with a tightener or a double wire crimped together may also be

used. Brace wires shall be tightened to secure the brace assemblies'

If a wide stream or gully is to be crossed, the fence section shall be terminated on one bank with a brace assembly

and a new section started on the other bank. In flood prone areas see Exhibit 2 for minimum number of strands and

spaCing. There is a greater possibility of flood damage if more strands are used.

Refer to pennsylvania Standard Drawings for typical brace assembly designs for the different types of fences

located a1 httoi/www.pa.ru.cs.usda.gov/iechnical/Engineering/standard drawings/standard-drawings.hfinl

For steel line posts, attach wires by wrapping with 12 Yrto |4-gauge galvanized wire or by use of the

manufacturer's specially designed clips.

All electrified wires must be properly insulated as specified by the fence manufacturer.

theto ,1eswtre to wlreattach Stapposts.woodor use mlnlmum staplestr'asteners F 9-gauge galvanizedposts,
ASsuch blackof inch hardwoodforandsoftwood mlnlmumaof inches1//2 for longbeshall mlnlmum long

notshall drivenbeavoidtheacross wood tob splitting. Staplesdrivenshall grainlocust. diagonallyStaples
movenot whenthethat willwireand brace post)gateend,into the post so deeply (including line, comer

tightened or with expansion and contraction.

to the fence.

thetomust have electrifuThe fenceelectric effectivelyvoltagecharger adequateFlectrical Fence Charser
Therecommendations.onbased the manufacturer'scontroto the ofandstem animals,maintain typeoutputsy

thethatfeatures areincludeshall al theof, byand safetv requiredbeshall low highedance, voltage,charser imp
has accessJof 00' thewherebe mlnlmumafence shall apart publicElectric placedwarnlnq signsmanufacturer

Ilsulslp$- If needed, these

corner tube insulator, or high

wire and must allow the wire
(plastic, fiberglass, etc.).

endstrain andbe stabilizedUV 1ene, highshall densityhigh polypropy(plastic
oftobeshallInsulators spanssupport longenoughcorner strongstrain porcelain

arethat notbeshall onused self-insulatinga1lInsulatorsidesl poststo freely

charger,

calelectri fencemanufacturer of thethe oftheRods meetshall exceedor requirementsEuutdits&oit
shallrods bemanufacturerthe recommendations.,s Grounding galvanizedinstaliedbeshalland per

withbuilt metalsimilof materials.af Fencesbeshallandrodsrodscoatedor
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set in earth will provide sufficient lightning protection, and do not require additional grounding.

EXHIBIT 7: Electroplastic Twine @olywire) and Electrified Ribbon for Non-CriticalConfin igl.
(or Divisional) Fences

Electrified twine and/or ribbon type fencing may be used as interior (cross) fqncing to divide large pasture

acreage into manageable units, to divide the paddocks of intensive grazing systems or similar applications.
Electrified twine (polywire) or ribbon type fencing shall not be used in applications where a high level of
confinement is needed.

Wire - Shall consist of new materials free of manufacturing or other defects. Polywire shall have a minimum of
six stainless steel strands running through the material.

The number of wires and spacing is based on the type of animal to be confined. See.Exhibit 2 for details.

Line,Posts - Shall be manufactured fiberglass, plastic, or other suitable material as approved by NRCS. Posts

shall be at least 4 feet long, set deep enough in the ground to withstand livestock. "Step-in" posts designed for
this purpose may be used.

Line posts shall be installed on a spacing as specified by the manufacturer to control specific livestock. Closer
spacing shall be used as topographic conditions indicate.

Corner and Fnd Posts * When posts are needed at the end or corner of a cross fence, they may be untreated

durable wood (red cedar or black locust), or pressure treated softwood with a diameter sufficient to anchor the

wire. Posts must be long enough to allow them to be set at least 1 % feet in the ground.

Fasteners * The fence shall be fastened and insulated from line and end posts by using supplies provided by the
manufacturer of the fence material.

Electrical Fence CharEtr- The electric fence charger must have adequate voltage to effectively elechiSr the

system and maintain output to control the type of animals, based on the manufacturer's recommendations. The
charger shall be low impedance, high voltage, and shall include all the safety features that are required by the
manufacturer. Electric fence warning signs shall be placed a minimum of 300' apart where the public has access

to the fence.

Grounding Rods - Rods shall meet or exceed the requirements of the manufacturer of the electrical fence

charger, and shall be installed as per the manufacturer's recommendations. Grounding rods shall be galvanized
or copper coated rods. Grounding rods and clamps shall be of similar materials.
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EXHIBIT 8: Summary of Fence Types and Selected Materials r/

Fence Materials and Installation Requirements

Type ofFence Wire Quality Line Post Type Line Post Size
Line Post
Spacing

Corner, End,
Gate, and Brace

Post Type

Corner, End,
and Gate Post

Size
Brace Post Size Brace Intervals

Non-Electric
High Tensile
Smooth Wire

ASTM Class 3

galvanized, min.
I 2 Y,-ga[ge,
200,000 PSl,
1,540 ibs
breaking strength

Untreated disease

free durable wood
(e.g, red cedar,

black locus) u,rth
bark removed, or
Non-durable
wood that is
preservative
pressure treated
(0.40 lbs./cu ft
CCA or
equivalent), or

Hearry duty steel

"T", "U", or "Y"
posts, galvmized
or painted, with
anchor plates

Wooden Dosts:

min 4 inches

dimeter or 4

inches square

Set ln ground to
min depth of 2 't:
feet (See Note 2

at the end ofthis
Exnibit.)

Steel posts: min
5 feet long. Drive
jnto the ground to
the top ofthe
anchor plate

Max 30 feet apart

on center if
spacers or battens

are used at 10-

foot intervals

Otherwrse, max.

spacing at 16 feet

apart, on center

Untreated disease

free durable u,ood
(e.g.. red cedar,

b)ack locust) with
bark removed or
Non-durable
wood that is
preservative
pressure treated
(0 40 lbs /cu ft
CCA or
equrvalent)

Min 6 inches

dimeter or 6

inches square

Set in ground to
min. depth of3 %

feet or belo*,
frost level

rvhichever is
greater (See

Note 2 at the end

of this Exhjbit )

I{in.5 inches

diameter

Set rn ground to
min. depth of3 %

feet or below
frost levei
whrchever rs

greater (See

Note 2 at the end

of this Exhibil )

Sinsle span

braces needed

when 2-6 rvires

are used,

exception for a 2

wire fence, if
corner, end and
gate posts can be

installed 4 feet

deep, no brace

assemblies are

needed.

Double soan

braces needed

when more than 6
wire oe used

Woven Wire ASTM Ciass 3

galvanized, min
I 2 %-gauge top
and bottom wire
with 12 %-gauge

wire in between.

Same as above. Same as above. Md I 0 feet

apaf,. on center,

for stadard wlre
Max 20 feet

apart, on center,

rf high tensile
u-ire

Sme as above. Sinsle span

braces: Needed at
comer, end ad
gate posts.
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EXHIBIT 8: Summary of Fence Types and Selected Materials 1/

Fence Materials and Installation Requirements

Type ofFence Wire Quality Line Post Type Line Post Size
Line Post
Spacing

Corner, End,
Gate, and
Brace Post

Tvpe

Corner, End,
aDd Gate Post

Size
Brace Post Size Brace Iotervals

Barbed Wire ASTM Class 3

galvanized,
double strand.
min 12 % gauge
lvith 4-pornt barbs

spaced no more
than 6 inches
apart,orl5%
gauge for high
tensile

Untrqied disese lree
durable sood (e g , red

cedar, black locus) with
bark removed, or Non-
durable rvood that is

presenatrve pressure

trated (0 .10 lbs r'cu ft
CCA or equivalent), or
Hely duty steel "T',
''U , or "Y" posts.

ualvanized or parnted
with anchor plates

Wooden Dosts: min
4 inches diameter or
,1 inch* square

Set in ground to min
depth of 2 ,: feet
(See \ote 2 at the
end ofthis Exhib{ )

Sreel oosls min 5

leet long Drive into
the g.ound 1o the top
olthe anchor plate

feet apart,

on center.

Lintr*ted
drsese free
durable wood
(eg,redcedar,
black locust)
with bark
removed or
Non-durable
wood that is

preseilalive
pressure trmted
(0 40 lbs /cu.fl
CCA or
equivaient)

Min. 6 inohes

diameter o.6
inches squre.
Set in ground to
min. depth of3
% feet or below
frost ltrel
whichever is
gr€ter. (See

Note 2 at the
end ofthis
Exhibit.)

Min.5 inches
diameter.
Set in ground to min.
depth of3 % feet or
below lrost level
whichever is grater
(See Note 2 at the end

ofthis Exhibit )

Single span braces

Needed at corner,
end and gate posts

Line Braces needed

if run is longer than

1,320 feet

Wooden Board Wood rails use

we]l seasoned or
kiln-dried wood to
minrmize \Erprng
Rails are min 1

inch thick x 4
inches wide, and ar

l€st 8 feet long

Plastic coated rails
are min 4 inches
wide

Untrsted dis%se free
durable wood (e g., red

cedar, black locus) wth
bark removed, or Non-
durable wood that is
preseryalive pressure

tr@ted (0 40 lbs /cu fr.
ACQ or Natural Select),
or Hmry- duty steel
"T', "U", or "Y" posts,

galvanized or painted,
with anchor plates

Wooden posts min.4
inches diameter or 4
inches square

Length sufficient to
suppon desired

height of lence and to
be set in the ground a

min of2%leet
d@p. (SeeNote2at
the end ofthis
Exhibit )

Nlax. 8 leet
apaft, on

center

Untr€ted
dissse free
durable u'ood
(eg,redcedar,
black locus)
u.ith bark
removed, or
Non-durable
sood that is

prsen'ative
pressure treted
(0 40 lbs /cu ft
ACQ or Natural
Select)

Wooden posts

min. 6 "
diameter or 6"
square Length
sufficient to
suppoft desired

height and be

set rn ground to
min. depth of 3

%'orbelow
lrost leveL

whichever is

gr€ter (See

Note 2 at the
end ofthis
Exhibit )

Not applicable. Not applieble
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EXIIIBIT 8: Summary of Fence Types and Selected Materials r/

Fence Materials and Irutallation Requirements

Type ofFence Wire Quality Line Post Typ€ Line Post Size
Line Post
Spacing

Corner, End,
Gate, and Brace

Post Type

Corner, End,
and Gate Post

Size

Brace Post Size Brace Intervals

Chain Link Min g-gauge

salvanized wire
with 2 ounces of
zinc coaiing per

sq. ft Nfinimum
tensile strength of
l, 290 lbs , 2-inch
woven msh

Steel post, gaivanlzed

with 2 ounces ofzinc
coatlng per sq. A, or
painted

Min.2-inch Outside
Diameter standard
(Schedule 40) steel

pipe

Length suffrcrent to

suppon desired
helghi offence and
be set in concrete a

mrn oi12"deep

Nlax I 0

feet apan
on center

Steel po$,
galvanized with 2
ounces olzLnc
coating per sq ft ,

or painted

Min.2 3/8-inch
Outside Dia-meter
standard
(Schedule 40)
steel pipe

Length sullicient
to suppoft desired
height & be set in
concrete mrn. of
12 " deep

Not applicable. Not applicable

Electric lligh
Tensile Smooth
Wire

ASTM CIass 3

galvanized, min
I 2 %-gauge
1 80,000 PSl, 1.100
lbs braking
strength

Untr%ted disase free
durable wood (e.g., red

cedar, black Iocus) with
bark removed, or Non-
durable wood that is

preseNative pressure

trated (0.40 lbs./cu fi
CCA or equivalent), or
H€\ry duty steel "l- ,

L,Or ] posrs,

gaLvanrzed or painted.
with anchor plates

\\ ooden oosts: min
,1 'drameter or 4"
square

Set ln giounC to
min depth of2 Z'.
(See \ore 2 at the
end ofthis Exhibit )

Steel posts min 5'
)ong. Driven into
the ground so that
the top ofthe anch-
or plate is buried

Max 60

feet apan,

or NIax 90

feet apan,

rvith
batens
installed al
lC and 60

Untraled disase
free durable wood
(eg,redcedar,
black Iocus) wth
bark removed, or
Non-durable wood
that is preservative
pressure trated
(0 40 lbs /cu ft
CCA or
equ;valent).

Min. 8 feet long,
mrn. 6 inches

diamcte. or 6
inches square.

Set in ground to
mio. depth of3 %

fd or below fiost
Ievel whichever is

grater (See Note
2, below)

Min. 8 feet long,
min.5 inches

diameter.

Set in ground to
min depth of 3

% feet or below
frost level
whichever is

grater (See

Note 2, belou,)

Single span bracs
needed when 2-6
wires ue used,

exceptfora2wire
fence, ifcorner, end

dd gate posts can

be installed 4' deep,

no brace assemblies
are needed.

Double span braces
needed when more
tha 6 wire are used.

El ectropl astic
Twine @olywire)
and Electified
Ribbon

Polywire: min 6
starnless steel

strands running
through the
material

Manufactured
fiberglass, plastic. or
o!her suitable material
as approved by NRCS

Min ,1feet 1ong, set

deep enough in the
ground to withstand
livestock. Can use
"srep-in" posts.

Use

spacrng

specified
by tle
manufactur
er to
control
livestock

Unr*ted durable
uood (i.e red

cedar, barkless
black Iocust), or
Non-durable wood
that is prsenative
pressure treted

Diameter
sufficient to
anchor the wire

Posts must be long
enough so to set at
lsst 1 %'in
ground.

Not applicable. Not applicable.

DilIIBIT t
NOTES:

11 This exhiblt briefly summarizes some ofthe malor components and insullation requirements for @ch fence type. Reler to Exhibits l-7 for more detailed critena.
2/Where-postscannotbesettothespecifieddepth,theymuslbesetinconcretetosecurethem Setpostsinaholethatisatl@stl2inchsdeep,withadiameterthatisatl€st
three tims the diameter of the post (For example, a 4-inch di ameter post shal I have a m rni mum 1 2-i nch diameter hole filled and set wlth concrete.) Insal i a ring ol stapl es 3

incheslromtheendoftheposttobesetinconcretetohelppreventheving ConcreteshallbeofaPonlandtypemrxandslopedatthetoptoprovidepositivedraLnageaMy
from the post
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Construction

Fencing Curves - Minimum Number of Posts Required

A. Minimum l-post on corner to

change fence direction 20

degrees B. Minimum 2-posts on
corner to change fence direction
40 degrees C. Minimum 3-posts

on corner to change fence

direction 60 degrees D.
Minimum 4-posts on coffier to
change fence direction 80

degrees E. Minimum 5-posts on
corner to change fence direction

I

I

t
\
\

100 degrees
I

I

a' a
A B CD E

Fencing Curves - Determining angle of direction change

2. Measure to fence

35" = 20o

24') = l4o

12" = 7o

1. Measure 8 feet from direction change
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Additional Conditions for Fencing which apply to this project:

Chain Link Safety Fence Around the Concrete Manure Storage

1. Supply and install approximately 377 feet of 5-foot-high chain link fence with one l2-foot
opening for gates.

2. The gate is to be lockable and will serve as the pump out location.

3. Fence shall be minimum of 9 ga. galvanized wire.

4. Line post shall be 2" Sch 40 galvanized pipe zinc coating inside and out spaced no more

than 8 feet apart.

5. End post and gate posts shallbe23l8" Sch 40 galvanized steel pipe.
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l. scoPE

The work shall consist of furnishing materials
and installing all components of the subsurface
drain as outlined in the specification and the
drawings.

2. MATERIALS

a. DRAINFILL AGGREGATE shall meet the
requirements of Penn DOT, Publication 408,
Section 703, fine and coarse aggregate. The
size and gradation shall be as specified in the
additional conditions of this specification or on
the drawings. 

,

Table '1 - Drain Pipe Requirements

Type

Clay drain tile, solid & perforated
Clay pipe, perforated, standard and extra strength
Clay pipe testing
Concrete drain tile
Concrete pipe for irrigation or drainage
Concrete pipe or tile, determining physical properties of
Concrete sewer, storm drain and culvert pipe
Reinforced concrete culvert, storm drain and sewer pipe
Perforated concrete pipe
Portland cement
Pipe, bituminized fiber & fitting
Styrene rubber (SR) plastiq drain pipe & fitting
Polyvinyl chloridq (PVC) sewer pipe & fitting
Polyvinyl chloride (PVC) pipe
Corrugated polyethylene tubing & fitting ( 3-6 inch)
Corrugat-fd polyethylene tubing & fitting ( 8-24 inch)
Pipe, corrugated (steel, polymer coated)
Pipe, corrugated (steel, zinc coated)

SUBSURFACE DRAIN

CONSTRUGTION SPECIFICATION

b. PIPE shall meet the requirements of
Table 1. and as set forth in Section 9
and/or on the drawings.

All pipes shallbe clearly marked with the
appropriate specification designation. lf
plastic pipe is stored on site for a length of
time, it should be protected from sunlight.
At the time of installation, it should be kept
as cool as possible to minimize elongation
of the pipe during installation.

c. Geotextile shall meet the requirements
as outlined in PennDOT Publication
408, Section 735, Class 1, Subsurface
Drainage.

Specification

ASTM-C-4
ASTM-C.7OO
ASTM.C-301
ASTM-C.412
ASTM-C-118
ASTM-C-497
ASTM-C-14
ASTM-C-76
ASTM-C.444
ASTIVI-C-150
Federal Specification SS-P-1 540
ASTM-D-2852
ASTM-D-2729
ASTM-D-3034, type PSM
ASTM-F-405
ASTM-F€67
ASTM-A-762
ASTM-A-760

PATG Section lV Pennsylvania July 2005
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3. SITE PREPERATION

All trees, brush, fences and rubbish shall be
cleared within the area that the subsurface drain
will be installed. All material removed by the
clearing and grubbing operation shall be
disposed of as directed by the Owner or his/her
Representative.

4. INSPECTION AND MATERIAL
HANDLING

Material for subsurface drains shall be carefully
inspected before the drains are installed. lf
applicable, clay and concrete tile shall be
checked for damage from freezing and thawing
before it is installed. Bituminized fiber and
plastic pipe and tubing shall be protected from
hazard causing deformation orwarping. Plastic
pipe and tubing with physical imperfections
shall not be installed. Any damaged section
shall be removed and replaced. Allmaterial
shall be satisfactory for its intended use and
shall meet applicable specifications and
requirements.

5. SAFETY

All positive responses from the Pennsylvania
One Call System should be shown on the
drawings and the Pennsylvania One Callserial
n:umber noted on the plans. lt is the
Contractor's or Landowner's responsibil ity to
contact the affected utility for marking at the time
of construction.'

The Contractor must comply with OSHA
requirements Part 1926, subpart P, for
protection of workers entering trench.

6. INSTALLATION

Flexible conduits, such as plastic pipe or tubing
and bituminized fiber pipe, shall be installed,
according to the requirements in ASTM-F-449,
"Standard Recommended Practice for
Subsurface I nstallation of Corrugated
Thermoplastic Tubing for Agricultural Drainage
or Water Table Control."

All subsurface drains shall be laid to line and
grade and covered with approved blinding,
envelope or filter material to a depth of not less
than three inches over the top of the pipe. If
an impervious sheet is used over the drain, at
least three inches of blinding material must
coverthe sheet. No reversals in grade of the
conduit shall be permitted.

PA606-SP2

lf the conduit is to be laid in a rock trench or if
rock is exposed at the bottom of the trench, the
rock shall be removed below grade so that the
trench can be backfilled, compacted and
bedded. When completed, the tile conduit
shall be not less than two inches from the rock.

Joints between drain tiles shall not exceed 1/8
inch except in sandy soils where the closest
possible fit must be obtained and in organic
soil where some of the more fibrous soit types
make it desirable to slightly increase the space
between tiles.

Earth backfill material shall be placed in the
trench in a manner to ensure that the conduit
does not become displaced and so that the
filter and bedding material, after backfilling,
meet the requirements of the plans and
specifications.

lf a filter is needed, no part of the conduit
containing openings shall be left exposed. lf a
sand-gravel filter material is used, it shall be a
gradation that is compatible with the base
material in the trench. The trench shall be
over excavated three inches and backfilled to
grade with filter material. After the conduit is
placed on the filter material, additionalfilter
material shall be placed over the conduit to fill
the trench to a depth of three inches over the
conduit.

7. FITTINGS AND CONNECTIONS

All fitting and connections for pipe shall be
made with manufacturer-supplied components
made for the intended purpose.

8. CONDUIT PERFORATIONS

lf perforations are specified, the water inlet
area shall be at least l inch/foot of the pipe
Iength. The perforations shall be either
circular or slots equally spaced around the
circumference of the pipe in not less than three
rows. Circular perforations shall not exceed
3/16 inch in diameter and slots shall not be
more than 1/8 inch wide and 1 Toinch long for
3, 4 and 5 inch diameter pipe, or 1Y. inch for 6
and 8 inch diameter pipe, or l Toinchfor 10
and 12 inch diameter pipe. All slots and
circular perforations shall be cleanly cut.
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PATG Section lV
9. ADDITIONAL CONDITIONS WHICH
APPLY TO THIS PROJECT ARE:

Pennsylvania July 2005

l. Supplv and install 390 feet offooter drain and 380 feet ofleak detection drain around
the coircrete manure storage structure of 4" perforated corrugated tile line ASTM-F-405

2. Footer drain shall be installed under the HDPE liner and be davliehted with an animal
suard installed. The leak detection drain shall be nlaced on top oTthe FIDPE liner and
Iun to a sump. The sump shallbe daylighted with'a shut off vilve and animalguard.

3. 4-inch subsurface drain will atlachto 4-inc]r underground outlet to be discharged down
slope of the structures towards the north of the stru"cture.
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CONTRUCTION SPECI FICATION

PA 620 _ UNDERGROUND OUTLET

1, SCOPE

The specification covers the fabrication,
installation, and construction of underground
outlets.

2, MATERIALS

The materials required for the underground
outlet shall be as shown on the drawings or as
othenruise required in Section 6.

All materials shall be carefully inspected prior to
installation. Clay and concrete tile shall be
checked for damage by freezing. Plastic pipe
and tubing shall be protected from hazards
causing deformation. Any damaged or
imperfect pipe or tubing shall not be installed.
Any pipe or tubing which is damaged during
,installation shall be removed and replaced.

3. EXCAVATION

Construction operations shall be done in such
a manner that soil and water pollution are a
minimum and all state and local erosion
regulations are followed.

Unless otherwise specified, excavation for each
underground outlet shall begin at the outlet end
and progress upstream. The trench shall be
excavated to the grades and cross sections
shown on the drawings. The trench width
above the conduit may increase as necessary
for safe installation or for the convenience of
the Contractor. Trench shields, shoring, or
bracing are required whenever workers will be
in a trench deeper than four
feet, or as otherwise required be OSHA
Regulations.

4. INSTALLATION

Bedding- [n stable soils, the conduit shall be
firmly and uniformly bedded throughout its
entire length as required on the drawings or
Section 6. Where the underground outlet
foundation is in unstable soils, the bedding
shall be as shown on the drawings or as

othenvise required by the Engineer. Where
the conduit is to be laid in rock, or rock is
exposed at the trench bottom, the rock shall
be removed at least two inches below the
invert grade to allow for compacted bedding
under the conduit.

Placement- Debris inside of pipes and tubing
shall be removed prior to installation. The
conduit ends shall be protected during
placement. Similarly, all appurtenances,
including trash guards and animal guards,
shall be protected during installation to avoid
damage. All underground outlets shall be laid
to line and grade, and immediately covered
with an approved blinding, envelope, or the
required depth of filter material. No reversals
in grade of the conduit are permitted, no more
than five percent stretch is allowed. Special
precautions must be taken in hot weather to
obserye this stretch limit.

5. BACKFILL

lnitial backfill shall be of selected material that
is free of rocks or other sharp-edged material
that cor/ld damage the pipe. Earth backfill
shall be placed in the trench in such a manner
that the conduit is not displaced, and that the
filter and bedding materials are not
contaminated or displaced. Unless otherwise
specified, where the underground outlet is laid
under roads or at other designated locations,
the backfill shall be placed in successive
layers of not more than six inches, and each
lift compacted before the subsequent layer.
Backfill shall extend above the adjacent
ground to allow for settlement, and be well
rounded over the trench.

Work areas shall be restored to their pre-
construction coridition or as othenrise
required in the plans or Section 6.
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Addition conditions for underground outlet which Apply To This
Project:

1. This item includes the supply and installation of approximately 250 feet of
underground drain (125 feet for the footer drain and 125 feetfor the leak
detection) to rock aprons.

2. The underground outlets will be attached to the leak detection drain and footer
drain of the storage structure.

3. The underground outlets shall consist of 250 feet of 4" ASTM d1785 Sch 40 pVC
pipe. The PVC pipe will be placed at approxim ately a r/2%o grade. The pipe will
discharge onto a rock apron 1.5' wide x 5, long x 1, thick.

4' Rock apron shall be placed on a non-woven geo-textile. Rock apron shall consist
of R-4 material.

5. An animal guard will be place on the end of each of the 4" ASTM D-17g5, sch.
40 PVC pipes.

6. The leak detection line shall have a sump (500 gal septic tank or 24" manure hole)
placed in line with a shut off valve installed on the daylight side of the sump.

Nolt Trucking
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Nolt Trucking Circuiar Concrete Storage Tank Spring City Acres Farm

Erosion & Sediment Control Plan
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