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WASTE STORAGE FACILITY

Code 313

Natural Resources Conservation Service
Conservation Practice Standard

I. Definition

A waste storage impoundment® made by constructing
an embankment and/or excavating a pit or dugout, or
by fabricating a structure.

II. Purpose

To temporarily store wastes such as manure, manure
processing derivatives, leachate, wastewater, and
contaminated runoff from agricultural sources in a
manner which safeguards the environment.

This standard does not preclude the addition of other
off farm organic materials, pending approval by the
appropriate regulatory authority.

[ll. Conditions Where Practice Applies
This standard applies to:

¢ waste storage impoundments or structures up to
30 million gallons in size;

e construction of a storage facility in areas where
the soils, geography, and topography are suitable
and where the construction, operation, and
maintenance will protect the soil and water
resources;

o facilities that are part of a planned agriculture
waste management system intended to meet the
facility management goals, regulatory
requirements, or nutrient management plans by
providing storage of waste;

e waste storage facilities utilizing embankments
with a maximum effective height of 25 feet and
where damage resulting from failure would be
limited.

This standard does not apply to the storage of human
waste or the unstacked waste that accumulates in
animal housing units.

IV. Federal, Tribal, State and Local Laws

Waste storage facilities shall comply with all federal,
tribal, state, and local laws, rules or regulations. The
operator is responsible for securing required permits.
This standard does not contain the text of the federal,

tribal, state, or local laws governing waste storage
facilities.

V. Criteria

The following criteria establish minimum allowable
limits for design parameters, acceptable installation
processes, or performance requirements.

A. General Criteria

The following general criteria apply to this
practice.

1. Management Assessment

A management assessment shall be conducted,
documented, and incorporated into the design.
The assessment shall be performed with the
owner/operator to explore options and to
determine the purpose of storage components,
available resources, manure disposal schemes,
sand and manure solids separation methods, and
waste characteristics.

When the intent of the owner/operator is to
process and/or treat the various waste streams
within the animal production area, the
designer shall provide a narrative describing
the system. The description will include the
intent and purpose of the treatment or
processing strategies relative to land spreading
or waste distribution strategies, stabilization of
organic by-products, separation of sand
bedding, reducing pollutant loads, nutrient
concentration, waste consistencies, odor
control, energy production, and volume
reduction.

The management assessment shall address the
following as appropriate to the system being
designed:

a. Waste Characterization.
1) Sources, volumes and consistency of

manure, contaminated runoff, manure
processing derivatives, leachate,

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard, NRCS, WI
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 1/14

Conservation Association office at (608) 441-2677.

Words in the standard that are shown in italics are described in VIII. Definitions. The words are italicized the first time they are used in the text.



313-2

wastewater, and other inputs to the
waste storage facility.

2) Animal types.

3) Bedding types and quantity.
b. Land base available for utilization of waste.
c. Planned storage period.

d. Waste handling and transfer methods from
the waste source to the storage facility.

e. Facility waste removal methods.

f.  Storage facility liner possibilities and
preferences.

g. Access needs and limitations.

h. Safety needs, including those to address the
hazards of manure gases.

i. Labor and equipment needs.

j.  Potential odor concerns.

k. Provisions for facility expansion.
Site Assessment

A site assessment shall be conducted,
documented, and incorporated into the design.
The assessment shall be performed to determine
physical site characteristics that will influence
the placement, construction, maintenance, and
environmental integrity of a proposed waste
storage facility and transfer components. The
assessment shall include input from the
owner/operator. The site assessment shall
include:

a. Locations and elevations of buildings,
roads, lanes, soil test pits, property lines,
sethacks, easements, wells, springs,
floodplains, surface waters, surface drains,
drain tile, utilities, overhead lines, cultural
resources, and wetlands.

b. Test pit or soil boring logs, soil test results,
a soil survey photo, and a narrative
describing the design parameters that have
been derived from the soils data. Test pit
soil or boring criteria include:

1) The number and distribution needed
to characterize the subsurface (soils,
saturation, and bedrock). Test pits or
borings shall be added if there is

NRCS, WI
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inconsistency within or between test
pits or borings.

2) Based on the facility footprint there
shall be a minimum of one test pit or
boring per 15,000 square feet of
footprint, with a minimum of two per
facility. Test pits and borings used to
meet these criteria shall be located in
the footprint or no more than 100 feet
from the footprint. These test
pits/soil borings shall extend to
bedrock, a free water surface, or to a
minimum depth to ensure subsurface
saturation and bedrock separation
distances required in this standard are
achieved.

3) Soil layers shall be described with
respect to thickness, texture using the
Unified Soil Classification System
(USCS), Munsell color, presence and
color of redoximorphic features (soil
mottling), gleyed soil and moisture
condition.

4) The elevation of bedrock and bedrock
type, if encountered, such as
sandstone, limestone, dolomite, or
granite.

5) The upper elevation of all saturated
layers encountered.

c. Locations of sinkholes and other karst
features and direct conduits to
groundwater within 1,000 feet of the
facility.

d. Locations, dimensions and elevations, soil
volumes, soil samples, testing results, and
reclamation plans of any borrow areas.
Characterize borrow areas according to
Section V.A.2.h.(1)), V.A.2.b.(3), and
V.A.2.b.(4). Test pits for clay borrow
source evaluation shall be completed on a
maximum 100-foot grid.

e. ldentification of potential impacts from
failure of the embankments, liners, or
structures.

Flood Prone Areas

Waste storage facilities located in flood prone
areas shall be protected from inundation,
structural damage, and instability. These
facilities shall be designed to accommodate any
additional loading resulting from static water



levels or saturated soils. The lowest point at
which floodwater could enter the waste storage
facility shall be 2 feet above the maximum
elevation of flow resulting from a 100-year, 24-
hour rainfall event.

Location

Waste storage facilities shall be located so the
potential impacts from breach of embankment,
accidental release, and liner failure are
minimized. Potential failures and
environmental impacts identified in the site
assessment shall be addressed in the design
phase, the operation and maintenance plan,
and/or the emergency action plan.

Design Storage Volume

Design storage volumes shall be calculated with
the procedures and default values found in the
Wisconsin supplement to Chapter 10 of the
NRCS Agricultural Waste Management Field
Handbook (AWMFH) or site-specific estimates
and measurements documented in the plan. The
design storage duration and volume shall be
consistent with the nutrient management plan
and emptying schedule. Design volume shall
include the sum of the following during the
storage period:

e Manure, bedding and other wastes.

e  The volume of wastewater from all sources
that is anticipated to enter the storage
facility. The wastewater volume shall be
based on default values or estimates and
measurements documented in the plan.

o Normal precipitation less evaporation on
the surface of the facility.

e  Runoff volumes from the drainage area for
design storage duration.

e  25-year, 24-hour precipitation on the
surface of the facility.

e  25-year, 24-hour runoff volume from the
drainage area.

Maximum Operating Level

The maximum operating level for liquid or
slurry waste storage facilities shall be the
storage level that provides for the design
storage volume listed in Section V.A.5 less the
volume of precipitation and runoff from the 25-
year, 24-hour storm event. See Figure 1.
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A permanent marker or indicator that does not
compromise the integrity of the liner shall be
installed at the maximum operating level. The
stored waste shall be managed such that it
remains below the maximum operating level
during normal operating conditions. State or
local codes may require additional markers.

A contingency plan shall be implemented
when the maximum operating level is reached.

Extra Depth for Safety

A minimum of one foot of depth shall be added
to the design storage volume to reduce the risk
of overtopping. This depth is not intended to
add storage capacity. See Figure 1.

Remaining Waste and Sumps

An additional depth shall be added to the
facility to accommodate the waste that cannot
be routinely removed during emptying. A
minimum of two feet shall be added to storage
depth for facilities with side slopes and one foot
for vertical walled facilities. The additional
storage depth can be reduced if a sump is
installed or other provisions to empty the
facility have been made.

Separation from Subsurface Saturation or
Bedrock

The separation is determined to be the
closest distance from any point on the inside
surface (bottom and sides) of the storage
facility to the feature from which separation
is required.

The definition of subsurface saturation is not
intended for application in any context other
than to protect structures installed from
hydrostatic loadings.

a. For the purposes of this standard,
factors used to identify subsurface
saturation shall include observed
saturation, gleyed soil, gray mottles,
and soil color in conjunction with
nearby surface water features. The
highest subsurface saturation elevation
in a test pit/soil boring will be identified
by any of the following soil properties.

1) Free water or wet soil identified by
glistening, due to the slow release
of water.

NRCS, Wi
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2) Gleyed soil, that may extend
uninterrupted from an observed
free water surface.

3) The presence of distinct gray
redoximorphic features with a
chroma of 2 or less based on
Munsell color charts.

4) Depleted matrices having a value
of 4 or more and chroma 2 or less
based on Munsell color charts. In
some cases soil parent materials
have a natural color of 2 chroma or
less or gleyed color that is not due
to saturation. In these cases other
indicators may be used: landscape
position, elevation or soils in
relation to nearby water features.

In soils not conducive to mottling, such
as sand, the subsurface saturation
elevation shall be established by
evaluating the soil morphology of the
soil profile. Other indicators that may
be considered in making the
determination are the position of the
soil in the landscape, topography,
nearby wetlands and well construction
logs.

Subsurface saturation, if encountered
shall not be drained (or have water-
bearing layers removed) except as
described for perched conditions.
Perched conditions may be drained or
water-bearing materials removed to
achieve separation distances in the
tables and relieve hydrostatic loads on
the facility. Documentation to
demonstrate that subsurface saturation
is perched and of drainable extent or its
effects otherwise eliminated shall be
included in the site assessment. All
drainage systems shall drain by gravity.
The effect of temporary tailwater on the
structure or liner and the effects of
outletting to perennial and intermittent
waterways shall be evaluated. A
drainage system shall be located around
the outside perimeter of the facility
footprint and drain to a surface outlet.
A drainage system may also be located
around the outside perimeter of an
impoundment floor within the facility
footprint if the drainage system outlets

to a manhole that can be monitored for
liquid level, and pumped if needed to
remove liquids.

If the site assessment indicates artesian
features, a hydrogeologic and
geotechnical evaluation of the site shall
be completed to determine the site
suitability for an in-ground waste
storage facility.

Excavation of bedrock is permitted to
achieve the required separation distance
as specified in the tables. Bedrock shall
not be removed by blasting. The
exposed bedrock surface shall be
evaluated to ensure a structurally sound
base for liner or other soil material.
Fractures or voids shall be treated to
prevent migration of soil material. The
surface of excavated bedrock shall have
a positive grade, minimum of 1 percent,
under and away from the storage facility,
as to prevent any significant ponding on
the rock surface. If bedrock is
excavated, the material placed between
the liner and the bedrock shall have a
minimum of 20% passing the #200
sieve.

10. Safety Design

Safety design shall identify and minimize the
hazards to animals and people. In particular,
waste storage facility designs may create
confined spaces, which may pose significant
hazards in terms of the inhalation of poisonous
gases, asphyxiation, or explosion. At a
minimum, safety design shall include the
following.

a.

Warning signs, fences, ladders, ropes, rails,
and other devices shall be provided, as
appropriate. A fence is required unless the
waste storage facility has vertical walls 5
feet above the ground surface or the waste
storage facility has a cover that will support
foot traffic. Fences shall discourage
passage of livestock and people. The fence
design needs to consider the production site
conditions.

Safety stops, gates, or both installed at
push-off ramps and load-out areas of
impoundments and structures to prevent
accidental entry of machinery.
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12.

c. Equipment access ramps and embankment
slopes shall be compatible with the
equipment intended to be used.

d. Confined spaces where human entry may
occur shall be designed and operated in
compliance with the provisions contained
in ASABE EP470, Manure Storage Safety.

Engineering Design Documentation

Engineering design documentation shall be
prepared in accordance with the criteria of
this standard. The design documentation
shall include:

Management assessment,

Site assessment,

Operation and maintenance plan,
Construction plan,

Construction Quality Assurance Plan,
Engineering computations, such as
runoff, structural (unless using NRCS
Standard Drawings), earthwork
quantities, and volumetric computations
for sizing of waste storage facility.

Documentation for siting temporary,
unconfined stacks of manure and derivatives
outside the animal production area shall
include:

e Management assessment,

e  Site assessment, and

e Location maps, soils maps, and USGS
quadrangle maps.

Construction Plans and Specifications

Construction plans and specifications for
materials and installation shall be prepared to
serve as a basis for construction of the
practice. Construction plans and specifications
shall include, as applicable:

e Plan view of system layout.

e  Minimum of two cross sections,
perpendicular to each other, for each
waste storage facility.

e  Structural details of components
sufficient to clearly show the
construction requirements.

o  Details for joining different liner types
or new liners to existing liners.

e Locations, sizes, and type of pipelines
and appurtenances, including a profile
of the waste transfer system.

13.
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e Requirements for foundation
preparation and treatment, including
bedrock treatment.

o References to components supplied by

others (pumps, etc.).

Vegetative requirements.

Surface Drainage/Grading plan.

Subsurface drainage details.

Location of soil test pits within 100 feet

of the facility footprint on the plan

view, and a summary of soil logs
plotted on the cross sections or profile.

e Identification of borrow source
location(s)

o  Safety features, roof covers, fencing,
ladders, and safety signs.

e Construction site erosion control
practices

e Approximate location of utilities and
notification requirements.

e  Specifications for materials and
installation.

e Signature of the person responsible for
the design, their engineering seal,
NRCS Job Approval or WDATCP
Agricultural Engineering Practitioner
Certification level, the date, and a
statement attesting the plans meet the
requirements of the WI FOTG 313
Conservation Practice Standard.

e  Other site-specific information
necessary to construct the waste storage
facility.

Construction Quality Assurance Plan

A construction quality assurance plan is
required that describes the type and frequency
of testing, items requiring observation, and the
documentation required. The plan shall be
implemented by a person with NRCS Job
Approval, WDATCP Agricultural Engineering
Practitioner Certification, a Wisconsin
registered professional engineer, or staff under
the direction and control of the person holding
the aforementioned credentials. The
construction quality assurance plan shall
address all the following items:

e Contact information and responsibilities
of key parties (including owner,
designer, construction observer, and
contractor).

e Pre-construction meeting agenda items
(including quality assurance plan,
construction plans and specifications,

NRCS, Wi
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design change procedures, and critical
project-specific items).

e  Observation and construction
verification (including items to be
verified, sequencing, layout/staking,
notification requirements, and onsite
materials testing documentation).

e Items to be noted on as-built plans, job
diary, and other certification (attesting)
documentation.

14. Operation and Maintenance

An operation and maintenance plan shall be
developed that is consistent with the purposes
of this practice, intended life of the components,
safety requirements, and the criteria for the
design. Ata minimum, the plan shall include:

a. A narrative describing the purpose of the
system or structure and how it is intended
to operate. This narrative should include
design criteria such as number and type of
animals, type of waste, type of bedding,
days of storage, method for emptying,
vehicle sizes intended to operate within or
near the system and other pertinent
operational information.

b. Arequirement that waste be removed and
utilized in accordance with Wisconsin
NRCS Field Office Technical Guide,
Section IV (WI FOTG), Standard 590,
Nutrient Management.

¢. Requirements for location and methods of
waste removal in order to maintain liner
integrity.

d. Requirements for monitoring the waste
level relative to the permanent maximum
operating level markers or indicators.

e. Requirements for inspecting and
maintaining the structural components and
mechanical systems.

f.  Arequirement to contact the appropriate
regulatory authority for approval prior to
storing any off-farm waste material in a
waste storage facility that has been
constructed using the criteria in this
standard.

g. A contingency plan, which shall be
implemented when the maximum
operating level is reached. The
contingency plan shall include how to
handle unexpected volumes of wastewater

NRCS, WI
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and/or runoff that could cause the system
to overflow before scheduled emptying
can occur. The contingency plan shall
provide for the safe disposition of waste.

h. An emergency response plan to deal with
failures, spills, or overflows at the animal
production area to minimize
environmental impacts.

i. Safety issues and procedures/requirements
connected with waste storage facilities,
including confined spaces.

15. Seeding and Mulching

Disturbed areas and embankments shall be
seeded and mulched in accordance with WI
FOTG Standard 342, Critical Area Planting.

Specific Criteria for Waste Storage
Impoundments and Structures

Waste Storage impoundments and structures shall be
designed to contain all wastes until emptied and
utilized in accordance with the Operation and
Maintenance Plan. The storage facilities may be
used alone or in combination to contain the various
waste streams. There shall be no gravity outlets
from the waste storage as a means of emptying the
facility. Flow from an auxiliary spillway must
discharge to secondary containment. Gravity flow
between waste storage facilities is acceptable,
however a secondary containment or additional
storage capacity must be provided for the potential
waste volume release. The following specific
criteria apply to this practice:

1. Concrete Liners

Floors and slabs-used as a liner shall be
designed for anticipated loads along with crack
control and joint treatments stated below. Slabs
on ground that will be subject to heavy truck
or heavy equipment loads shall be designed in
accordance with ACI 360, Guide to Design of
Slabs-on-Ground and Concrete Floors on
Ground, Chapter 5, Portland Cement
Association (PCA).

a.  Concrete with waterstop — The concrete
shall contain distributed reinforcing steel,
and all joints shall have embedded
waterstop in accordance with Wisconsin
FOTG Construction Specification 4,
Concrete (Spec. 4).



A waterstop joint plan shall be included
in the construction plans and contain the
following: location of joints; cross-
section details of joint(s); waterstop
materials including factory fabricated
corners, intersections, and transitions;
installation specifications; and a quality
assurance plan.

Construction quality assurance
requirements for waterstop installation
shall, at a minimum, include
verification and documentation of the
adequacy of the formwork, waterstop
placement and welding prior to
placement of the concrete, and
continuous inspection during placement
of concrete around embedded waterstop
to ensure consolidation. The inspection
shall be performed by a person under the
direction and control of the individual
responsible for approving the as-built
construction plan. The person providing
the inspection may not be an employee
of the contractor or the owner.

A concrete mix in accordance with WI
Spec. 4 shall be used.

Floors and slabs shall contain temperature
and shrinkage reinforcing steel equal to or

greater than shown in Table A. Steel shall
be placed in the top Y of the slab
thickness with a minimum clear distance
from the top of the slab of 1.5 inches.

Additional waterstop control joints shall
be planned where stresses can be
predicted to exceed the reinforcing steel’s
ability to restrain cracking and minimize
leakage.

All waterstop joints in areas subject to
equipment traffic shall be designed with a
dowel system to transfer the load across
the joint. Slab thickness changes at these
joints shall be made with a minimum
transition ratio of one inch of thickness
change over ten inches of run (10:1).
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Table A
Reinforcing Steel for Temperature and
Shrinkage Control

Control Joint Spacing

Concrete Rebar Size (grade 60) and Spacing

Thickness <100 ft. <150 ft. <175 ft.
<5¢ #@18” | #4A@15" | #5 @ 18"
<6 #@18” | #5@ 18" | #5 @ 15”
<7 #o@15” | #/5@ 15" | #5@ 12
<8 #H@18” | #H5@ 15" | #5@ 12

b. Concrete soil composite — The concrete
is in intimate contact with the soil and
the concrete and soil work together to
reduce seepage losses. Floors and slabs
shall be a minimum of 5 inches thick
with reinforcing consisting of #4 bars
spaced at 18 inches on center each way.
No control or expansion joints are
required. The concrete shall be placed in
intimate contact with the foundation soil.
The reinforcing steel shall be continuous
through all construction joints. Drain
tile and/or drain fill material shall be
kept outside of the soil component of
the composite liner.

Impoundment Design Criteria

Soil criteria in Tables 1 through 5 refer to
mineral soils. Construction shall not occur on or
with organic soils.

Table 1 contains the criteria for constructing
waste impoundments into existing soils with
recompaction of the upper 1 foot of soil. Tables
2 through 5 contain the criteria for
impoundments with liners.

A combination of liners is acceptable. There
shall not be more than two liner types used in
any one facility. The sump liner does not apply
as a liner type in this regard. The liners shall be
joined so as to preserve the performance and
integrity of all liner types.

Concrete walls used within impoundments shall
maintain the integrity of any liner.

Any penetration and overfall/outfalls of the
liner shall be constructed to maintain the
performance and integrity of the liner used.

NRCS, Wi
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Liners shall be designed to withstand all

7)

anticipated internal and external loads, and
resist agitation scouring.

a. Embankment Requirements

1

2)

3)

4)

5)

6)

The foundation area shall be stripped
to remove vegetation and unsuitable
materials.

8)

A core trench shall be required
whenever the settled embankment fill
height at the centerline is > 10 feet.
Minimum dimensions of the core
trench shall be 8-foot bottom width, 2-
foot depth, and 1:1 or flatter side
slopes.

Additional fill for settlement shall be a
minimum of 5% of the fill height
measured at the centerline.

After settlement, the top of the
embankment shall be > 1 foot above
the surrounding grade. Any diversion
along the embankment shall have a
capacity for 25-year, 24-hour storm
plus 0.5 feet of freeboard.

For liquid storage facilities with
greater than one acre of surface area
and where wave action is a concern,
increase the embankment height to
account for the calculated wave height,
or provide other means to address the
wave action concern.

The minimum top width shall be
according to the table below.

Settled.Emb'ankment Top Width
Fill Height (feet)
(feet)
0-10 >8
10.1-15 >10
15.1-20 >15
20.1-25 >20

The sum of interior and exterior side
slopes shall be > 5:1 with no slope
steeper than 2:1. All slopes must be
stable. Additional embankment
requirements are contained in the
tables.

Compaction shall be according to WI
FOTG Construction Specification 204,
Earthfill for Waste Storage Facilities
(Spec. 204).



Table 1 - In-Place Earth Criteria for Impoundments 20 Feet Deep or Less
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Note 1

1. Size
Design Storage VVolume <300,000 cu. ft. > 300,000 cu. ft.
Manure Produced at Farm per Year < 600,000 cu. ft. > 600,000 cu. ft.
Waste Characteristics > 4% manure solid_s in stored waste, All

ruminant animals only

2. Soils"®?
% Fines > 40% > 40%
Plasticity Index (PI) >7 >12
Total Thickness, (measured

erpendicular to storage surface,

ipnclrijdes thickness of ?ecompacted 251t 251t
layer)
Thickness of Recompacted layer
(upper 1’ of soil) P g 211t 211t
Construction Sf)ecification (for WI Spec 204" ¢ WI Spec 3005
recompacted 1’ layer)

3. Separation Distances
- Well Distance €3 > 250 ft. > 250 ft.
- Sinkholes > 800 ft. > 400 ft.
- Subsurface Saturation (V.A.9) > 6 ft. > 6 ft.
- Bedrock >6 ft. > 6ft.

4. Impoundment

Inside Slope 2.5:1 or flatter
Shall be constructed with material meeting criteria in Table 1 from the
Embankment inside surface to the embankment centerline, in accordance with the
applicable compaction specification for the recompacted 1’ layer.
5. Other

Agitation and Pumping
Locations
Scour

Minimum 20 ft. wide x 30 ft. long x 4 in. thick concrete pad or sump in
bottom and 20 ft. wide ramp or a 16 ft. wide ramp with 12 in. high curbs
to the top of the facility.

Protection | Scraping and Other
Mechanical Means of
Removing Solids and
Sand

Protect with hard surfacing designed for the expected conditions and
loads, a minimum of 4 in. thick.

Existing Field Drain Tile

Additional site investigation shall be completed to determine the
presence of existing field drain tile within 100 ft. of the footprint of the
facility. Any tile found must be abandoned or removed.

Note 1

Note 2

The depth is measured from the bottom of the impoundment to the maximum operating level.
Soil tests shall be completed in a laboratory on representative samples of soil beneath the proposed liner grade at a rate of 1

test per 15,000 ft® of facility footprint, with a minimum of two tests. The PI shall be determined in accordance with ASTM
D4318 and the percent fines in accordance with ASTM D1140.

Note 3
Note 4

Note 5

Community water system wells may require larger separation distances (see NR 811).
WI FOTG Construction Specification 204, Earthfill for Waste Storage Facilities.
WI FOTG Construction Specification 300, Clay Liner;

NRCS, Wi
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Table 2 - Clay Liner Criteria for Impoundments

1. Size

Design Storage Volume

<300,000 cu. ft.

> 300,000 cu. ft. \°e?

Manure Produced at Farm Per Year

< 600,000 cu. ft.

> 600,000 cu. ft.

2. Clay Liner Requirements

Thickness, Bottom >3 ft. As specified in Table 2A
Thickness, Sides >5ft. >5ft.

% Fines "¢ ? > 50% > 50%
Plasticity Index (P1)N°*2 >12 >12
Permeability, cm/sec. V¢* <1x10”

Construction Specification

WI Spec 204 N4

WI Spec 300 VO3

3. Separation Distances

Wells "¢° > 250 ft. > 250 ft.
Sinkholes > 400 ft. > 400 ft.
Subsurface Saturation (V.A.9) >4 ft. As specified in Table 2A
Bedrock >4 ft, As specified in Table 2A

4. Other

Liner Protection Required

Agitation and Pumping Locations

Minimum 20 ft. wide x 30 ft. long x 4 in. thick concrete pad or sump in bottom
and 20 ft. wide ramp or a 16 ft. wide ramp with 12 in. high curbs to the top of

the facility.

Scraping and Other Mechanical
Means of Removing Solids and
Sand

Protect with hard surfacing designed for the expected conditions and loads, a

minimum of 4 in. thick.

Note 1

farms.
Note 2

Note 3
Note 4
Note 5
Note 6

These two columns show the minimum criteria for larger storage facilities and farms, but can also be used for smaller facilities and

The P1 shall be determined in accordance with ASTM D4318 and the percent fines in accordance with ASTM D1140.
Permeability shall be determined by ASTM D5084 from undisturbed samples of the compacted liner.

WI FOTG Construction Specification 204, Earthfill for Waste Storage Facilities.

WI FOTG Construction Specification 300, Clay Liner.
Community water system wells may require larger separation distances (see NR 811).

Table 2A — Clay Liner Thickness ! (Bottom) and Separations

Note 2 . . Separation to Subsurface
Impoundrr(\?:ett)D BT Lmer(fTer;lt;kness Saturation and Bedrock
(feet)

0-13 >3.0 >4.0
13.1-14 >3.2 >4.2
14.1-16 >3.6 >4.6
16.1-18 >4.1 >5.1
18.1-20 >45 >55
20.1-22 >5.0 >6.0
22.1-24 >54 >6.4
24.1-25 >57 >6.7

Note 1

gallons/acre/day using Darcy’s Law.
Note 2

NRCS, WI
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Thickness is calculated based on a maximum permeability of 1x107 cm/sec and a specific discharge limit of 500

Depth is the distance from the bottom of the impoundment up to the maximum operating level (M.O.L.).
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Table 3 - Geomembrane Liner Criteria for Impoundments

1. Liner Material

60 mil High Density Polyethylene (HDPE) or 60 mil Linear Low Density
Polyethylene (LLDPE) or 60 mil Ethylene Propylene Diene Monomer (EPDM).
The geomembrane shall be installed with intimate contact to the soil below N**¢*

2. Soils (Directly Below Liner)"*?
% Fines > 40% > 40%
Plasticity Index (PI) >7 —
Thickness >2ft. > 41t
Compaction of Placed Material WI Spec 20473 WI Spec 2043
Subgrade preparation requirements WI Spec 202 or 205" WI Spec 202 or 205" *

3. Separation Distances
Well Distance N®® > 250 ft. > 250 ft.
Sinkholes > 400 ft. > 400 ft.
Subsurface Saturation (V.A.9) > 41t >6 ft.
Bedrock >4 ft. >6 ft.

4. Impoundment
Inside Slope 2.5:1 or flatter.

5. Other

Minimum dimension of 20 ft. wide x 30 ft. long concrete pad or sump in bottom

Agitation and and 20 ft. wide ramp with 18 in. curb to the top of the facility with provisions for

Liner F;Cr:g(l)r;gmeﬁ liner integrity. Ramps shall be located to be accessible to the agitation
. equipment used.
Protection Scraping and other
Required mect?an?cal means
. - Protect with hard surfacing designed for the expected conditions and loads.
of removing solids
and sand N’
Required for all facilities. The system shall be designed in such a manner to vent
gas from the system. Waste and runoff shall be prevented from entering the
Vent system

venting system. Liquid detection points may be installed as part of the
system, N

Liner Installation

e  Continuous Inspection Required

e All geomembrane placement, seaming, seam testing, and repair and
concrete placement for liner protection shall be completed under the
continuous observation of a qualified third-party quality assurance inspector
under the direction of a Professional Engineer. This inspector shall not be
an employee of the contractor, owner, or geomembrane supplier.

Note T
Note 2

Note 3
Note 4

Note 5
Note 6

Note 7

Intimate contact does not exclude the use of gravel trenches for gas venting or monitoring systems.

The liner is in intimate contact with the soil, and the two work together to reduce seepage losses. The PI shall be determined
in accordance with ASTM D4318 and the percent fines in accordance with ASTM D1140.

WI FOTG Construction Specification 204, Earthfill for Waste Storage Facilities.

WI FOTG Construction Specification 202, Polyethylene Geomembrane Lining and 205, Ethyl Propylene Diene Monomer

(EPDM) Geomembrane Lining.

Community water system wells may require larger separation distances (see NR 811).

Poured-in-place concrete slabs shall meet requirements of Table 5, Note 2 if the geomembrane will be joined to the liquid-tight concrete.
All connections between the geomembrane and concrete shall be liquid tight and structurally sound. If the liner protection is placed on
top of the geomembrane, it shall be structurally sound, but liquid-tightness is not required. Liner protection poured on top of the
geomembrane shall be separated from the geomembrane by a sacrificial layer of the same weight geomembrane and a cushioning layer
of 12 oz/sy non-woven geotextile. The sacrificial layer shall not be welded to the geomembrane liner. Liner protection installation over
the geomembrane shall be completed by methods that will maintain the integrity and performance of the liner. Liner protection placed
on slopes shall be designed with provisions to ensure stability.

Sand bedding may be used in conjunction with ageomembrane liner, but the design must include a method to remove sand from the
waste stream before it enters the waste storage facility.

NRCS, Wi
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Table 4 - Geosynthetic Clay Liner (GCL) Criteria for Impoundments

la.

Note T

Soils (Directly Below L.iner)

% Fines > 20% > 20%
Plasticity Index (PI) >7 —
Thickness (from bottom and sides) >2ft. >3t

Compaction of placed material

WI Spec 203"¢2 WI Spec 203"°¢?2

1b. Liner Cover Material Thickness
Bottom >1ft. >1ft.
Side Slopes > 2 ft. >2ft

Compaction of Placed Materials

WI Spec 203"¢2 WI Spec 203"°¢2

2. Separation Distances
Well Distance N®* > 250 ft. > 250 ft.
Sinkholes > 400 ft. > 400 ft.
Subsurface Saturation (V.A.9) >4 ft. >5ft.
Bedrock >4 ft. >5 ft.
3. Impoundment
Inside Slope V€4 3:1 or flatter
4. Other

Agitation and Pumping
Locations

Liner

Minimum dimension of 20 ft. wide x 30 ft. long x 4 in. thick
concrete pad or sump in bottom and 20 ft. wide ramp or a 16 ft.
wide ramp with 18 in. high curb to top of facility. GCL
continues under the concrete pad or sump. Poured in place
concrete slabs shall meet requirements of Section V.B.1.

Protection
- Scraping and Other

Mechanical Means of
Removing Solids and
Sand

Sand bedding may be used in conjunction with a geosynthetic
clay liner, but the design must include a method to remove sand
from the waste stream before the waste is stored in the liner or
the liner must be protected to allow mechanical removal of the
sand. Poured in place concrete slabs shall meet requirements of
Section V.B.1.

GCL Material °®>

Non-woven needle punched.

Note 1

Note 2
Note 3
Note 4
Note 5

The liner is in intimate contact with the soil, and the two work together to reduce seepage losses. The Pl shall be

determined in accordance with ASTM D4318 and the percent fines in accordance with ASTM D1140.

Geosynthetic Clay Liner.

NRCS, WI
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WI FOTG Construction Specification 203, Geosynthetic Clay Liner.

Community water system wells may require larger separation distances (see NR 811).

The GCL and soil cover shall be stable at the designed side slope.

The liner shall be installed according to manufacturer’s specifications and W1 FOTG Construction Specification 203,




Table 5 - Concrete Liner Criteria for Impoundments
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Concrete with
Note 1

Concrete - Soil Composite

Note 2

Waterstop
1. Soils (Directly Below Liner)¥*®*
% Fines — > 20% > 20% > 40% Foundry Sand “®® |
Plasticity Index (PI) — >7 — >12 —
Thickness (bottom and sides) — > 1.5 ft. >3 ft. > 8 Inches >1.5ft.
Compaction of Placed Material WI Spec 204 WI Spec 204 WI Spec 204 WI Spec 300 WI Spec 204
. Separation Distances\**®

Sinkholes > 400 ft. > 400 ft. > 400 ft. > 400 ft. > 400 ft.
Well Distance "o 34 > 100 ft. >100 ft. > 100 ft. > 100 ft. > 100 ft.
Subsurface Saturation (V.A.9) > 2 ft. >4 1t >5ft. >3 ft. >4 1t

(1 ft. for sump) | (3 ft. for sump) | (4 ft. for sump) | (2 ft. for sump) (3 ft. for sump)
Bedrock > 2 ft. >4 ft. >5ft. > 3 ft. >4t

(1 ft. for sump) | (3 ft. for sump) | (4 ft. for sump) | (2 ft. for sump) (3 ft. for sump)
Impoundment

Inside Side Slopes

2.5:1 or flatter

2:1 or flatter

Note 1
Note 2

Refer to section V.B.1.a. for design criteria specific to concrete with waterstop.
Refer to section V.B.1.b. for design criteria specific to concrete composite liners. The PI shall be determined in accordance

with ASTM D4318 and the percent fines in accordance with ASTM D1140.

Note 3
Note 4
Note 5

Community water system wells may require larger separation distances (see NR 811)
For operations subject to NR 243, the private or non-community Well Separation Distance is 250 ft.
The foundry sand must be ferrous foundry sand with only minimal concentrations of hazardous constituents, cores and other

over-size materials crushed or removed, and at least 5% bentonite content. A site specific WDNR approval is required under
NR 538 that may specify greater separation distances and parameters not addressed by this standard. An NR 538 Category | or
11 ferrous foundry sand may be appropriate.

Note 6

of the waste storage facility.

Lesser separation distances shown for sumps apply only when the total sump area is less than 15% of the floor footprint area

NRCS, Wi
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Structure Design Criteria

The structure design shall include all items that
will influence the performance of the structure,
including loading assumptions, material
properties, construction quality, waterstops,
pipe penetrations, anchor plates, or other
attachments to walls such as fence posts.
Design assumptions and construction
requirements shall be indicated on the
construction plans. Waste storage structure
separation criteria shall be as shown in Table 6.
Any penetration of the structure shall be
constructed to maintain the performance and
integrity of the structure.

Table 6
Waste Storage Structure Separation Distances

Well Distance™* >100 ft.
Sinkholes

Storage floor above ground > 200 ft.

Storage floor below ground > 400 ft.
Subsurface Saturation and See
Bedrock Table 5

Note 1

NRCS, WI
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For operations subject to NR 243, the private or
non-community well separation distances is 250
feet, community water system wells may require
larger separation distances (see NR 811).

Structures may be designed with or without
covers. Covers, beams, or braces that are
integral to structural performance shall be
designed accordingly and indicated on the
construction drawings. The openings in
covered structures shall be designed to
accommodate equipment for loading, agitating,
and emptying. These openings shall be
equipped with grills or secure covers for safety,
and for odor and vector control.

a. [Fabricated Structures - Fabricated
structures shall be designed according to
the following criteria:

(1) Steel. "Manual of Steel Construction,”
American Institute of Steel
Construction.

(2) Timber. "National Design
Specifications for Wood
Construction,” American Forest and
Paper Association.

(3) Concrete. "Building Code
Requirements for Reinforced

Concrete, ACI 318," American
Concrete Institute. Concrete design
calculations shall use a minimum
design compressive strength of 3,500

psi.

Foundations - The foundations of
fabricated waste storage structures shall be
proportioned to safely support all
superimposed loads without excessive
movement or settlement.

Where a non-uniform foundation cannot be
avoided or applied loads may create highly
variable foundation loads, settlement shall
be calculated from site-specific soil test
data. Index tests of site soil may allow
correlation with similar soils for which test
data is available. If no test data is
available, presumptive bearing strength
values for assessing actual bearing
pressures may be obtained from Table 7 or
another nationally recognized building
code. In using presumptive bearing values,
adequate detailing and articulation shall be
provided to avoid distressing movements in
the structure.

Structural Loading - Waste storage
structures shall be designed to withstand all
anticipated loads including internal and
external loads, hydrostatic uplift pressure,
concentrated surface and impact loads,
frost or ice pressure, and load combinations
in compliance with this standard and
applicable local building codes.

If a dense ice cover can be expected the
designer shall account for the additional
point load associated with an ice sheet
against a vertical wall.

Where the stored waste is not protected
from precipitation, use 65 Ib/ft%/ft of depth
as the design internal lateral pressure. Use
an internal lateral pressure of 72 Ib/ft/ft of
depth for sand-laden manure. A value of
60 Ib/ft> may be used where the stored
waste is protected from precipitation and
will not become saturated. Lesser values
may be used if supported by measurement
of actual pressures of the waste to be
stored.

The lateral earth pressures should be
calculated from soil strength values
determined from the results of appropriate



soil tests. Lateral earth pressures can be
calculated using the procedures in NRCS
Technical Release 74, Lateral Earth
Pressures. If soil strength tests are not
available, the presumptive lateral earth
pressure values indicated in Table 8 shall
be used.

Lateral earth pressures based upon
equivalent fluid assumptions shall be
assigned according to the following
conditions:

1) Rigid frame or restrained wall. Use the
values shown in Table 8 under the
column "Frame Tanks," which gives
pressures comparable to the at-rest
condition.

2) Flexible or yielding wall. Use the
values shown in Table 8 under the
column "Free Standing Wall," which
gives pressures comparable to the active
condition. Walls in this category are
designed on the basis of gravity for
stability or are designed as a cantilever
having a base wall thickness to height
of backfill ratio not more than 0.085.

If heavy equipment will be operated
near the wall, an additional surcharge
equivalent to two feet of soil shall be
applied in the wall analysis.

Structures covers shall be designed to
withstand both dead and live loads. The
live load values for covers contained in
ASAE EP378.3, Floor and Suspended
Loads on Agricultural Structure Due to
Use, and in ASAE EP393.3, Manure
Storages, shall be the minimum used.
The actual axle load for tank wagons
having more than a 2,000 gallon
capacity shall be used.

If the facility is to have a roof, snow
and wind loads shall be as specified in
ASCE SEI/ASCE 7-10, Minimum
Design Loads for Buildings and Other
Structures. If the facility is to serve as
part of a foundation or support for a
building, the total load shall be
considered in the structural design.

313-15

Concrete Joints

Wall Joints — Cast-in-place vertical
walls shall have one control joint with
embedded waterstop every 100 feet
with a minimum of two control joints
per four-sided structure. Vertical wall
control joints are not required in
structures with less than 100 feet of
wall length.

Waterstop shall be embedded or
expansive in accordance with WI
Spec. 4. The type of waterstop is based
on the joint movement criterion
indicated below.

If there is no embedded waterstop at
the wall base, the wall joint waterstop
shall be cast 4 inches into the footing.
If there is an embedded waterstop
between the footing and the bottom of
the wall, the wall joint waterstop shall
be welded to a factory fabricated
intersection at the base of the wall.

An embedded waterstop shall be
installed at the wall to footing
intersection if the joint is designed for
movement. Either an expansive or
embedded waterstop shall be installed
at this joint if it is not designed for
movement (fixed).

Joints for pre-cast walls shall
demonstrate evidence of equivalent
performance to waterstop joints as
determined by the NRCS State
Conservation Engineer.

Floor Joints — Floor joints in vertical
walled structures, if used, shall extend
through the footing and continue to the
top of the vertical wall. Joints shall
meet the requirements of section
V.B.1. of this standard.

Transitions from concrete wall
footings to concrete slabs shall be
made at a ratio of one inch of
thickness change to one inch of run
(1:1) or flatter.

NRCS, Wi
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Table 7 — Presumptive Allowable Bearing Stress Values

Note 1

Allowable
Class of Materials Foundation
Pressure (psf)

Crystalline Bedrock 12,000
Sedimentary and Foliated Rock 4,000
éellan)dy Gravel or Gravel (GW and 3,000
Sand, Silty Sand, Clayey Sand,
Silty Gravel, Clayey Gravel (SW, 2,000
SP, SM, SC, GM and GC)
Clay, Sandy Clay, Silty Clay,
Clayey Silt, Silt and Sandy Silt 1,500
(CL, ML, MH and CH)

Note 1

Table 8 - Lateral Earth Pressure Values

International Building Code (IBC), 2006, International Code Council (ICC)

Note 1

Soil

Equivalent Fluid Pressure

(Ibs./sq. ft./per ft. of depth)

Above Water Table Below Water Table "¢° |
Description Unified Classification Note ] Free — Free S
tanding Tanks Standing Tanks
Wall Wall
- Clean gravel, sand or sand-
gravel mixtures (maximum GP, GW, SP, SW 30 50 80 90
5% fines)"* ¢
- Gravel, sand, silt and clay
mixtures (< 50% fines) Al gravel_/ s_and_ dual
- Coarse sands with silt and/or symbol classifications and 35 60 80 100
clay (<50% fines) GM, GC, SC, SM, SC-SM
- Lowe-plasticity silts and clays
with some sand and/or gravel
(> 50% fines) CL, ML, gé'g:\'; SC, SM, 45 75 90 105
- Fine sands with silt and/or
clay (< 50% fines)
- Low to medium plasticity
silts and clays with little sand CL, ML, CL-ML 65 85 95 110
and/or gravel (> 50% fines)
- High plasticity silts and clays
(liquid limit more than CH, MH - - - -
50)Note5

Note 1
Note 2

Note3 I ncludes hydrostatic pressure from subsurface saturation.

Note 4 Generally, only washed materials are in this category.

Note 5

NRCS, WI
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Not recommended. Requires special design if used, see the companion documents in Chapter 10 AWMFH.

For lightly compacted soils (85% to 95% maximum standard density). Includes compaction by use of typical farm equipment.
All definitions and procedures in accordance with ASTM D2488 and D653.
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C. Specific Criteria for Permanent Stacking e  Dry poultry layer manure

Facilities at the Animal Production Area e Bedded manure (>50% solids)

o e  Waste feed (<50% moisture)

This criteria does not apply to the unstacked wastes

that accumulate in animal housing units. Facilities must be designed to prevent run-on and
runoff, and operated to prevent ponding and
significant hydrostatic head. Facilities may
commonly be located near the ground surface,
but may be above or below ground. Criteria for
stacking facilities are shown in Table 9. Solids

This criteria applies to stacking the following
materials in a confined manner at the animal
production area:

eparated manure solids . L. . .
: ?:o?n ostd d stacking within the animal production area
P may also be done in an impoundment
* Dewaten_ed, recycled sand s_torage (Tables 1 through 5) or section V. B. 3.
o Poultry litter (turkey or broiler Methods to ensure ongoing compliance with the
operations) criteria must be incorporated into the Operation

and Maintenance Plan.

Table 9 — Liner Criteria for Permanent Solids Stacking Facilities at the Animal Production Area "°!

Roofed Not Roofed N2
L’l’tﬁ’g" SR No Surface 4 | Work Surface "** | No Surface N4
1. Soils In-Place Liner V€%
% Fines >30% >30% > 40% > 40%
Plasticity index (PI) - >7 - >7
Thickness > 2 ft. >2.5 ft. >3 ft, > 5 ft.
2. Soils Compacted Liner N *
% Fines >30% > 40% > 40% > 40%
Plasticity index (PI) >5 >7 >7 >7
Thickness >1.5ft. >2 ft. >2 ft. >3 ft.
Compaction WI Spec 204 WI Spec 204 WI Spec 204 WI Spec 204
3. Separation Distances
Sinkholes > 400 ft. > 400 ft. > 400 ft. > 400 ft.
Well distance "¢° > 100 ft. >100 ft. >100 ft. > 100 ft.
Subsurface Saturation >3 ft. >3 ft. > 5 ft. > 5 ft.
Bedrock >3 ft. >3 ft. >5ft. >5ft.
4. Stacking Area Stacking area not to exceed_?_ acres for unroofed managed compost, 2 acres for
' sand, 2 acres for roofed facilities, or 1 acre for all other materials.

Nete1  golids and sand stacking facilities, treatment areas and other production area structures and systems may be subject to
surface water setbacks and other requirements under state and local rules. MOL requirements do not apply to this Table.

Note 2 Facilities that are not roofed must have floors sloped to control surface drainage; and, unless used only for properly
managed composting, all leachate and runoff (up to the 25-yr., 24-hr. storm) must be managed as follows:

Collect leachate and runoff in a facility suitable for liquid containment (Tables 1 through 6) or transfer receptacle (WI
FOTG Standard 634), until land applied in accordance with WI FOTG Standard 590, or provide other acceptable
treatment for runoff only. Acceptable treatment methods for runoff may only include those described in WI FOTG
Standard 635 or WI FOTG Standard 629.

Note 3 The work surface may be constructed of any of the following: minimum 3 in. for asphalt; minimum 4 in. for concrete; or
minimum 8 in. for macadam, and designed for anticipated equipment loads. Refer to industry standard design criteria for
each work surface material. The purpose of the work surface is to protect the liner material.

Note 4 Eacilities without a work surface must be operated to minimize rutting and removal of the soil liner. Ruts must be repaired
and the soil liner thickness maintained after material handling. Stacking height is not to exceed 10 ft. The Pl shall be
determined in accordance with ASTM D4318 and the percent fines in accordance with ASTM D1140.

Note S Additional separation distances to wells may be necessary on WDNR regulated farms.

NRCS, Wi
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D.

Table 10 — Temporary, Unconfined Stacks of Manure and Derivatives Outside the Animal Production Area

Note 1

Note 2

Note 3
Note 4

Specific Criteria For Temporary, Unconfined
Stacks of Manure and Derivatives Outside the
Animal Production Area

This includes solid type manure and derivatives
that are deposited for subsequent loading and
spreading. Waste material having less than 16%
solids shall not be stacked in the field. Storage of
these materials shall be in facilities meeting the
criteria in section V.B.1 and 2. Criteria for
unconfined waste stacks are shown in Table 10.

Conservation BMPs shall be used above stacking
sites to divert overland flow, and below stacking
sites to provide containment or buffering to
downstream channels and lakes.

The maximum amount of manure that is stacked
on any one field shall be limited to the nutrient
needs of fields adjacent to the stacking site in
accordance with a 590 nutrient management

plan.

1. Waste Consistencies "¢ !
>32% Solids | 16% to 32% Solids ™ |
2. Size & Stacking Period
Stacking Period 8 months 8 months
Maximum Volume/Stack <40,000 cu ft. < 15,000 cu ft.
Maximum Number of Stacks/40 acres V¢ ° - 2
Frequency of Stacking Site Use 1 year out of 2 1 year out of 3
3. Hydrologic Soil Groups
BorC BorC
4. Subsurface Separation Distance
Subsurface Saturation >3 ft. >3 ft.
Bedrock >3 ft. > 5 ft.
5. Surface Separation Distance
Wells V¢ > 250 ft. > 250 ft.
Lakes > 1,000 ft. > 1,000 ft.
Sinkholes, or other Karst Features > 1,000 ft. > 1,000 ft.
Quarries > 1,000 ft. > 1,000 ft.
Streams > 300 ft. > 500 ft.
Wetlands and Surface Inlets > 300 ft. > 500 ft.
Areas of Concentrated Flow > 100 ft. > 300 ft.
Land Slope Down Gradient of Stack <6% <3%
Floodplain > 100 ft. > 300 ft.
Tile lines > 40 ft. > 40 ft.

Refer to AWMFH, Figure 9-1 for consistency values and Chapter 4 for % solids, for specific livestock types.

16% to 32% solids represents waste at near saturation conditions where additions of free water from runoff, rain, or

snowmelt can result in liquid flow conditions.

The separation distance between stacks shall be at least 100 feet.
Community water system wells may require larger separation distances (see NR 812).

NRCS, WI
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VL.

Considerations

Additional recommendations relating to design which
may enhance the use of, or avoid problems with, this
practice, but are not required to ensure its basic
conservation function are as follows:

A.

Consider using the companion documents located
in Chapter 10 of the NRCS, Agriculture Waste
Management Field Handbook (AWMFH).

Consider using the Waste Storage Design
spreadsheet located in Chapter 10 of the NRCS
AWMFH for design storage volume, liner
thicknesses, and other calculations described in
this standard.

Implementing erosion control methods on the top
half of the inside slopes of earthen impoundments
may reduce erosion.

Adding an auxiliary spillway, additional
embankment height, or both may be needed to
help protect the embankment, particularly for
systems that store large volumes of runoff.
Factors such as downstream hazards and receiving
waters should be evaluated in this consideration.
Locate the auxiliary spillway to direct waste
overflows away from receiving waters or sensitive
areas. See Consideration N below for more ways
to address environmental concerns.

Non-polluted runoff should be excluded except
where its storage is advantageous.

Separating solids from waste entering waste
storage facilities may minimize the frequency of
accumulated solid removal and benefit the
pumping and application of the stored waste;
however, this may increase odors.

Consider outletting drainage systems to locations
that will not directly enter surface water.

Adding or including steel reinforcement in slabs
that will be scraped may prevent vertical
displacement at crack locations.

Consider placing a permanent marker at the level
one-foot below the top of the storage facility and a
marker to designate the empty level. This
consideration is particularly important for
operations considering future herd expansion to
WPDES permit size.

Monitoring and leakage collection systems should
be considered for larger waste storage facilities,

313-19

especially where the site assessment indicates the
area is sensitive for groundwater impacts. This
is particularly important for operations
considering future expansion to WPDES permit
size. Components of a designed system may
include secondary containment (soil or
synthetic), leachate collection, leachate
recirculation, monitoring sumps, and/or
monitoring wells. See NR 141 for regulations
concerning monitoring wells.

Composting should be done in accordance with
guidance from books such as “On-Farm
Composting Handbook,” NRAES-54, or
equivalent.

Avoid locating facilities in areas where negative
impacts to water resources may occur, particularly
near streams or in floodplains.

. Consider incorporating the following practices

into the waste management system to reduce
emissions of greenhouse gases, ammonia, volatile
organic compounds, and odor:

e National Handbook of Conservation
Practices (NHCP), Standards 366,
Anaerobic Digestion-Controlled
Temperature; 367, Waste Storage Cover;
and 317, Composting Facility;

e Siting of livestock housing or feedlots,

manure storage, and land application;

Biofilters;

Feed ration additives and adjustments;

Manure additives, disinfectants, or aeration;

Incorporation of manure when land-applied;

Moisture and dust control within livestock

housing areas; and

e Dead animal disposal plans.

For additional information on odor abatement
see: ASAE EP379.4 Jan. 2007, Management of
Manure Odors.

The following should be considered either singly
or in combination to minimize the potential of or
the consequences of sudden breach of
embankments:

e  Storage for wet-year rather than normal-year
precipitation,

e Reinforced embankment, such as additional
top width, flattened and/or armored
downstream side slopes, and

e Secondary containment.

NRCS, Wi
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O. When designing impoundment embankments,
consider using flatter slopes on the outside
embankment slope. This would provide better
operation access and easier maintenance of the
impoundment (i.e., pumping equipment access,
mowing, and removal of woody vegetation.)

P. As-Built Plans and other certification (attesting)
documentation, a required element of a
Construction Inspection Plan, is normally
required to be submitted to the permitting or
cost-sharing authorities prior to placing the waste
storage facility in service.

Q. Consider designing a waste storage facility to
contain more than the 25-year, 24-hour rainfall
event if: due to site conditions, a rainfall event
greater than the 25-year, 24-hour storm is likely
to cause a significant discharge to surface water;
or the operation will become a permitted CAFO
and it houses swine, poultry or veal calves, and
the waste storage facility will be uncovered.

R. Well construction logs within ¥z mile of the
proposed facility, available from the Wisconsin
Geologic and Natural History Survey and/or the
Wisconsin Department of Natural Resources
may be included to promote understanding of
water supply aquifers in the area along with area
hydrogeology.

S. Consider increasing the horizontal reinforcement
ratio beyond the minimum required in ACI 318
for vertical crack control in concrete walls.

T. Asecondary liner directly below concrete joints
with waterstops should be considered where the
site assessment indicates the area is sensitive to
leakage impacts.
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VIII.Definitions

% Fines (Table 1) — Percentage of given sample of soil
which passes through a #200 sieve.

Animal Production Area (V.A.1.) — Means any part of
the livestock operation that is used for the feeding and
housing of livestock. This includes the entire animal
confinement and feeding area, and any adjacent
manure storage areas, raw materials storage areas, and
waste containment areas. This does not include
pasture and cropland.

Bedrock (V.A.2.h.1)) — The solid or consolidated rock
formation typically underlying loose surficial material
such as soil, alluvium or glacial drift. Bedrock includes
but is not limited to limestone, dolomite, sandstone,
shale and igneous and metamorphic rock.

Note: Although solid or consolidated bedrock can
sometimes be removed with typical excavation
equipment, these materials are included in the above
definition.

Confined Space (V.A.10) — Confined Space is a space
that 1) contains or has the potential to contain a
hazardous atmosphere; 2) is large enough and so
configured that a person can bodily enter; 3) has
limited or restricted means for entry or exit; and 4) is
not designed for continuous human occupancy.



Construction Joint (V.B.1.b.) — These joints are used
where a fresh pour of concrete abuts an existing recent
pour. Construction joints where the steel is continuous
through the joint are considered to be monolithic and
liquid tight, if constructed properly.

Contaminated Runoff (I1) — Runoff that has come
through or across a barnyard or animal lot or feed
storage area. It generally includes the runoff and any
manure, sediment, feed, or other material carried in the
runoff. It contains lower concentrations of
contaminants than leachate from feed or manure.

Control Joints (V.B.1.a.) — Control joints, often called
contraction joints, are used to control the location of
cracks caused by concrete shrinkage during setting and
thermal changes. Steel reinforcement is interrupted in
control joints with embedded waterstop.

Cultural Resources (V.A.2.a.) — Cultural resources
are the traces of any past activities and
accomplishments of people. They include tangible
traces such as historic districts, sites, buildings,
structures, historical documents and cemeteries.
They also include traces of less tangible objects such
as dance forms, aspects of folk-life, cultural or
religious practices, and some landscapes and vistas.

Drainage System (V.A.9.c.) — Water conveyance
measures of specified capacity, location, and material
that insure the removal of water to a free outlet.

Effective Height (111) — Height from the settled top of
the embankment to the lowest point of the existing
ground surface, measured at the centerline.

Expansion Joints — (V.B.1.b.) — These joints are used
to prevent crushing of abutting concrete or other
structural units due to compressive forces developed
during expansion caused by high temperature.

Flood Prone Areas (V.A.3.) — These include areas
delineated as floodplains on Federal Emergency
Management Agency (FEMA) maps, or local
floodplain maps as well as areas along perennial
streams (blue lines) shown on the United States
Geologic Survey quadrangle sheets that may be
subject to out of bank flows.

Footprint (V.A.2.b.2)) — This is the horizontal area
within the perimeter of a facility liner, or the
perimeter of a work surface that may cover a liner.
For a liquid or solids containment facility, the
footprint is the maximum horizontal extent of
containment. For a liquid impoundment facility or
pond, the footprint is normally defined by the inside
top of the embankment. For a solids storage facility,
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the footprint is normally defined by the edge of the
pad, the curb on a pad, or the inside surface of bunker
walls.

Geosynthetic Clay Liner, GCL (Table 4) — A
manufactured hydraulic barrier consisting of clay
bonded to a layer or layers of geosynthetic materials.

Geomembrane (Table 3) — Very low permeability
synthetic membrane liner or barrier used with any
geotechnical engineering related material so as to
control fluid migration in a man-made project,
structure or system. (ASTM D 4439)

Gleyed Soil (V.A.2.b.3)) — A soil condition resulting
from prolonged soil saturation, which is manifested
by the presence of bluish or greenish colors through
the soil mass or in mottles (spots or streaks) among
the colors. Gleying occurs under reducing
conditions, by which iron is reduced predominantly
to the ferrous state.

Hydrologic Soil Groups (Table 10) — Hydrologic
Groups (HSG) are assigned for all soils mapped by
USDA soil scientists. The hydrologic soil group,
designated A, B, C, or D, indicates, in general, the
amount of runoff to be expected from the soil after
prolonged wetting. Soils in Group A yield very little
runoff because they are rapidly permeable. Soils in
Hydrologic Group D take water very slowly and
yield large amounts of runoff. See Section Il of the
NRCS Wisconsin Field Office Technical Guide for
HSG designations.

Impoundment (I) — A waste storage facility constructed
of earthen embankments and/or excavations for the
purpose of storing waste. An impoundment may be
lined or unlined.

In-Place Earth (Table 1) — The entire surface of the
bottom of the impoundment is excavated a minimum
depth of one foot into the native soil.

Intimate Contact (V.B.1.b.) — Direct contact between
liner materials (concrete, GCL, and geomembrane) and
soil.

Karst (V.A.2.c.) — Refers to areas of land underlain by
carbonate bedrock (limestone or dolomite). Typical
land features in karst areas include sinkholes,
disappearing streams, closed depressions, blind
valleys, caves, and springs. See the companion
document in Chapter 10 of the AWMFH for additional
discussion of karst features.

Leachate (I1) — Concentrated liquid waste which has
percolated through or drained by gravity from a pile of

NRCS, Wi
1/14



313-22

manure, manure processing derivative, or animal feed.
It contains much higher concentrations of
contaminants than Contaminated Runoff.

Manure Processing Derivatives (I1) — The by-products
and waste components that are produced as a result of
treatment and processing practices. These include,
but are not limited to, the following waste
components: separated sand, separated manure solids,
precipitated manure sludges, supernatants, digested
liquids, composted biosolids, process waters.

Nutrient Management Plans (I11) — A planning
document that outlines the requirements for managing
the amount, form, placement, and timing of
applications of plant nutrients to cropland.

Perched Conditions (V.A.9.c.) — Perched conditions
describe a soil moisture regime where saturated soil
is located above unsaturated soil.

Permeability (Table 2) — The coefficient of
permeability (K) is a measure of the ability of soil to
transmit liquids. It is used to compute the flow rate of

NRCS, WI
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liquid through a soil liner for specific conditions of soil
thickness and fluid head.

Plasticity Index, PI (Table 1) — A soil property
indicating moldability. Measured by ASTM D4318.

Sinkholes (V.A.2.c) — Closed, usually circular
depressions which form in karst areas. Sinkholes are
formed by the downward migration of unconsolidated
deposits into solutionally enlarged openings in the top
of bedrock.

Structure (1) — A waste storage facility consisting of
constructed surfaces, tanks, or walls for the purpose of
storing waste above or below the ground surface.
Structures may be constructed of concrete, steel, wood
or other construction materials.

Wastewater (11) — Milking center waste, flush water,
leachate from feed holding areas, and similar waste
materials generated at the animal production area.



Figure 1
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CRITICAL AREA PLANTING

Code 342

Natural Resources Conservation Service
Conservation Practice Standard

I. Definition

Establishing permanent vegetation on sites that
have or are expected to have high erosion rates,
and on sites that have physical, chemical, or
biological conditions that prevent the
establishment of vegetation with normal
practices.

Il. Purposes

This practice may be applied as part of a conservation
management system to support one or more of the
following purposes.

e  Stabilize and restore riparian areas.

e  Stabilize stream and channel banks and
shorelines.

e  Stabilize areas with existing or expected high
rates of soil erosion by water or wind.

¢ Rehabilitate and revegetate degraded sites that
cannot be stabilized using normal establishment
techniques.

lll. Conditions Where Practice Applies

This practice applies to highly disturbed areas such
as:

active or abandoned surface mine sites,

urban conservation sites,

road construction areas,

conservation practice construction sites,

areas needing stabilization before or after natural

disasters such as floods, tornados, and wildfires,

e eroded banks of natural channels, banks of newly
constructed channels, and lake shorelines, and

e areas degraded by human activities.

IV. Federal, Tribal, State and Local Laws

Critical area planting practices shall comply with all
federal, tribal, state and local laws, rules or
regulations. The landowner and/or operator is
responsible for securing required permits. This

standard does not contain the text of the federal,
tribal, state or local laws.

V. Criteria
A. General Criteria Applicable To All Purposes.
1. Site Assessment

A site investigation shall be conducted to
identify any physical, chemical, or
biological conditions that could affect the
successful establishment of vegetation. The
site investigation shall include evaluation of:
soil characteristics, soil fertility, slope,
aspect’, moisture regime, climatic patterns,
proximity to natural plant community, and
site history.

Avreas to be planted will be cleared of
unwanted materials and smoothed or shaped,
if needed, to meet planting and landscaping
purposes.

Compacted layers will be ripped and the soil
re-firmed prior to seedbed preparation.

On tilled or disturbed sites, prepare a firm
seedbed. The seedbed shall contain enough
fine particles for uniform shallow coverage
of seed and contact with moisture and
nutrients. For details on seedbed
preparation, refer to Wisconsin Agronomy
Technical Notes 5, Establishing and
Maintaining Native Grasses, Legumes, and
Forbs; and 6, Establishing and Maintaining
Introduced Grasses and Legumes.

2. Specie Selection and Seed Quality

Species selected for planting shall be suited
to current site conditions, intended use, and
be resistant to diseases and insects common
to the site location.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard, NRCS, WI
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 1/13

Conservation Association office at (608) 441-2677.
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Selected species will have the capacity to
achieve adequate density and vigor to
stabilize the site within an appropriate
period.

Native herbaceous or woody vegetation
selected for planting shall be suitable for the
site.

Species identified as restricted or prohibited
by law shall not be planted.

Certified Seed shall be used, and seeding
rates will be based on Pure Live Seed (PLS).
Seed tag information such as purity and
germination and any computations to adjust
seeding rates must be submitted to document
actual seeding rates. Actual adjusted
seeding rates will be based on the equivalent
of 100 percent PLS, determined by
multiplying the percent purity by total
percent germination.

Untested introduced and native grass and
forb seed are not approved for planting.

When certified seed is unavailable or
difficult to locate, non-certified seed can be
used, after testing for varietal purity,
germination, and other mechanical qualities,
such as inert matter and other crop or weed
seeds.

If more than 20 percent of legume seed is
hard seed, increase the seeding rate for
legumes by the percentage of hard seed.

Introduced and native legume seed shall be
inoculated immediately prior to planting.
Rhizobia inoculant shall be specific to the
legume seeded. When more than one
legume specie is used, each specie will be
inoculated separately.

Seeding Periods

The specific date that provides the best
chance for success will vary from south to
north and from year to year with prevailing
moisture and temperature conditions. Late
summer seeding is generally riskier than
spring seeding. Planting at either end of the
allowable range is riskier than the middle of
the range. Refer to Figure 1 for planting
zones and Tables 1 and 2 for seeding dates.

NRCS, WI
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Seeding outside of the recommended dates
must be approved by the Area Resource
Conservationist or State Agronomist.

Frost seeding is not an authorized seeding
method when using this standard.

Dormant seeding can be used when planting
introduced species. When using dormant
seedings in concentrated flow areas, the site
must be mulched according to the
engineering design (if applicable) and
Wisconsin NRCS Field Office Technical
Guide, Section 1V, (WI FOTG)
Conservation Practice Standard 484,
Mulching.

Nutrient and Soil Amendment Requirements

When seeding introduced species, soil
fertility and pH level will be amended to
satisfy the needs of the plant species to be
established. Fertilizer and lime
recommendations will be determined by a
soil test, and all nutrients will be applied
following WI FOTG Standard 590, Nutrient
Management. If no soil test is available,
apply a minimum of 150 pounds of 20-10-10
fertilizer and 2 tons of 80-89 lime or
equivalent per acre. Soil amendments may be
waived at the discretion of a certified
conservation planner. The basis for waiving
the use of soil amendments shall be
documented in the client’s case file.

For establishment of native species, use of
soil amendments are not required.

Seedbed Preparation

Prior to planting into cropland fields, verify
that herbicides previously applied to the site
will not “carry over” and damage the new
seeding.

Site preparation shall be adequate to assure
weed suppression and to promote
germination and growth of the species
planted.

Planting equipment type, use, and timing
shall be appropriate for the site conditions,
soil characteristics, and type of seeds (size,
etc.) selected to assure uniform placement
and germination.



Refer to Wisconsin Agronomy Technical
Notes 5 and 6 for detailed guidance for
specific situations.

6. Mulching, Temporary Cover, and
Companion Crop

Mulching, temporary cover, and companion
crops are vital practices utilized to support
the establishment of a critical area planting.
Temporary cover and companion crops
suppress weed growth and limit soil erosion
during the establishment period. Use
depends on the site conditions, method of
planting, and seed mixture.

For further details on mulching, temporary
cover and companion crop
recommendations, refer to Wisconsin
Agronomy Technical Notes 5 and 6.

B. Criteria for Seed Mixture Development

Seeding rates are based on seeds per square foot
of Pure Live Seeds. Refer to Tables 3 and 4 for
common species and seeding rates.

Additional approved species for critical area
planting can be found in Wisconsin Agronomy
Technical Notes 5 and 6. Species not listed in
the technical notes must be approved in advance
by the State Agronomist.

a. Introduced Grass and Legume Plantings on
Critical Sites

Custom and standard mixtures will comprise
of at least 50 percent grass seed, consisting
of at least 25 percent sod forming grass seed
per square foot.

A minimum of 160 seeds per square foot is
required for either a solid stand of grasses or
a combination of grasses and legumes.
Increase seeding rate by 15 percent when
dormant seeding occurs.

Standard mixes listed in Table 5 will meet
the minimum seed mixture criteria.

b. Native Herbaceous Plantings on Critical
Sites

Native species are generally not
recommended for critical area plantings due
to their slow establishment and because they
are clump grasses, not the preferred sod-
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forming grasses. Native plantings are not
permitted in concentrated flow channels.

1) A minimum of 60 seeds per square foot
for solid native grass plantings is
required.

2) For native grass and forb/legume
mixtures, a minimum of 40 seeds per
square foot of grass and a minimum of
20 seeds per square foot for the
forb/legume component is required.
The minimum of 20 forb/legume seeds
per square foot is not required when the
solid stand native grass mixture
comprise of 60 grass seeds per square
foot is utilized.

Canada/Virginia wildrye and sideoats grama
shall not exceed a maximum of 20 percent
of the required grass seeds per square foot in
custom seed mixtures.

C. Additional Criteria to Stabilize Stream

Channel Banks and Shorelines

Wisconsin FOTG Standard 580, Streambank and
Shoreline Protection, shall be used to stabilize
the toe and/or bank hydrologic zones before
vegetation establishment.

1. Bank and Channel Slopes

Identify, mark, and protect desirable existing
vegetation during practice installation.

On sites with a disturbed soil profile, topsoil
will be stockpiled and spread over areas to
be planted as needed to meet planting and
land shaping needs.

Channel side slopes shall be shaped to a
stable slope to facilitate establishment and
maintenance of desired vegetation.

Slopes steeper than 2H:1V shall not be
stabilized using vegetation alone. A
combination of vegetative and structural
measures will be used on these slopes to
ensure adequate stability.

Grazing shall be permanently excluded on

high hazard sites, such as cut banks, areas of

seepage or other potentially unstable areas.
2. Species Selection

Plant material used for this purpose shall:

NRCS, WI
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e be adapted to the hydrologic zone into
which they will be planted.

e Dbe adapted and proven in the regions in
which they will be used.

e when mature, produce plant
communities that are compatible with
those already existing in the area.

e protect the channel banks but not
restrict channel capacity.

D. Additional Criteria to Stabilize Areas of
Erosion By Wind and Water

The amount of plant biomass and cover
needed to reduce wind and water erosion to
the planned soil loss objective shall be
determined using the current approved wind
and/or water erosion prediction technology.

Do not use tillage where desirable
vegetation is already present or where soil
disturbance will increase the potential for
erosion or cause sedimentation to
environmentally sensitive areas.

Use a companion crop as added protection.

Additional Criteria to Rehabilitate and
Revegetate Degraded Sites That Cannot Be
Stabilized Using Normal Establishment
Techniques

Slope Stabilization

On sites that are too steep for regular
seeding equipment to operate, the use of
hydroseeding and mechanically blown

1.

2.

3.
E.

1.
NRCS, WI
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mulch is recommended. For more
information regarding hyrdoseeding, refer to
Wisconsin Agronomy Technical Note 6.

Grade to a stable slope when shaping and
eliminate all overfalls. For slopes steeper
than 2H:1V, enhanced stabilization activities
such as soil bioengineering may be required.
These practice concepts shall follow
approved design procedures located in the
NRCS Engineering Field Handbook,
Chapter 18.

The toe of the slope, or the outlet of the
concentrated flow channel, shall be stable
before attempting seeding on the slope.

Concentrated flow may need to be diverted
from the critical area during the
establishment period.

All gullies and deep rills will be filled and
leveled during seedbed preparation.

A minimum of 4 inches of friable soil
material or topsoil shall be added and mixed
to exposed rocky, sandy, gravelly, shaley
material, or extremely fine textured subsoil.

Sod placement shall be limited to areas that
can naturally supply needed moisture or
sites that can be irrigated during the
establishment period.

Sod will be placed and anchored using
techniques to ensure that it remains in place
until established.



Figure 1
Planting Zones
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Table 1 Table 2
Seeding Date/Ranges for Native Mixtures and Seeding Date/Ranges for Introduced Grasses,
Companion Crops Legumes, and Companion Crops
Spring Planting . Late
Zone Seeding Zone S Summer DIl
Northern Thaw - 7/15 North 5/1-6/15 | 7/15-8/10 | 11/1 - Freeze up
Central Thaw - 6/30 Central | 4/15-6/1 | 8/1-8/21 | 11/1 - Freeze up
Southern Thaw - 6/30 South 4/1-5/15 | 8/7-8/29 | 11/1 - Freeze up
NRCS, WI
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VI. Considerations

Additional recommendations relating to design that
may enhance the use of, or avoid problems with, this
practice but are not required to ensure its basic
conservation functions are as follows.

A. Minimize activities which disturb wildlife during
the primary nesting season May 15 through
August 1.

B. Consider seeding at a lower rate and making 2
passes to ensure uniform coverage. Check seed
boxes regularly to ensure even distribution.

C. Heavy traffic and/or compacted soil areas may
need special site preparation prior to seeding.

D. Sprigs, root stocks, crowns, cones, culms, and
sod may be considered where appropriate to
accelerate the establishment of cover.

E. Woody shrubs or trees may be used only after
initial stabilization. Plant in accordance with the
purpose of the planting. See W1 FOTG
Standards 612, Tree/Shrub Planting; and 580,
Streambank and Shoreland Protection. Also see
NRCS Engineering Field Handbook, Chapter 16,
Streambank and Shoreline Protection and
Chapter 18, Soil Bioengineering for Upland
Slope Protection.

F. Consider using carriers such as vermiculite,
sawdust, and soybean meal to increase volume
and weight for uniform seed distribution.

G. Consider limited or no use of herbicides one year
prior to seeding. If herbicides must be used,
ensure there is no potential for carryover and
follow label recommendations. Follow W1
FOTG Standard 595, Integrated Pest
Management, for pesticide use and safety.

H. Consider sodding to establish vegetation on steep
slopes. For further details on this special erosion
control measure, refer to Wisconsin Agronomy
Technical Note 6.

I.  Consider establishing a buffer of trees and/or
grasses next to intermittent or perennial streams.

J. Consider planting native vegetation and/or local
genotypes when restoring riparian corridors to its
pre-settlement conditions.

K. High seed counts per square foot much above the
recommended minimums may lead to excessive

NRCS, WI
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competition and poor establishment of some
species. Seeds per square foot should not exceed
25 percent of the minimum requirement, with the
exception of mixtures designed for wet mesic
and wet sites.

L. Consider the use of soil bioengineering
techniques to arrest and prevent slope failures
and erosion. For approved design procedures,
refer to Chapter 18 of the NRCS Engineering
Field Handbook (EFH).

M. Consider alternatives to reduce or eliminate the
delivery of sediment and associated pollutants
into the riparian zone by implementing upland
treatment practices.

VIl. Plans and Specifications

Prepare plans and specifications for each field or
management unit according to the Criteria and
Operation and Maintenance sections of this standard.
Specifications shall describe the requirements for
applying this practice to meet the intended purpose
using the appropriate specification and/or job sheets.
The following elements shall be addressed in the
plan, as applicable, to meet the intended purpose.

Site preparation.

Fertilizer application.

Methods of seeding/planting.

Selection of species.

Analysis of seed quality.

Seeding rate (adjusted based on pure live seed

calculations).

e  Target number of plants per square foot after
emergence.

e  Mulching (if applicable).

e Temporary cover (if applicable).

o Companion crop (if applicable).

e  Weed control activities during the establishment

period.

Specifications shall be recorded using Wisconsin Job
Sheets 134, How to Establish and Maintain
Introduced Grasses and Legumes; and 135, How to
Establish and Maintain Native Grasses, Forbs, and
Legumes.

VIIl. Operation and Maintenance

A. Noxious weeds and other undesirable species
must be controlled at all sites. During the first
year, mow plantings at 14 to 21-day intervals or
when weeds are 12-14 inches high and before the
development of mature seed. Mowing height



should be 4 inches for introduced and 7 inches
for native plants. Small grain companion crops
should be mowed at boot stage and prior to
heading. Spot spraying or hand pulling may be
needed for some invasive species such as thistles
and purple loosestrife.

B. Sites may require on-going periodic maintenance
consisting of mowing, burning, or herbicide
treatment.

C. Sites should be inspected periodically to ensure
site stabilization objectives are being met.
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X. Definitions

Actual Adjusted Seeding Rates (V.A.2.) — an increase
in seeds per square foot or pounds per acre, when the
PLS is less than 100 percent.

Aspect (V.A.1.) — The exposure of the site to direct
sunlight, prevailing winds, and other factors that
influence plant growing conditions. For example, a
north slope tends to be cooler and moister while a
south-facing slope tends to be drier and warmer.

Soil Bioengineering (VI.L.) — Practice of combining
mechanical, biological, and ecological concepts to
arrest and prevent shallow slope failures and erosion.

Certified Seed (V.A.2.) — Seed that meets the standards
established by the designated official seed certifying
agency for the purpose of ensuring species/variety,
species/varietal purity and mechanical quality. The
Wisconsin Crop Improvement Association is the
official seed certifying agency for Wisconsin.

Genotype (VI.J.) — A group of individual plants which
share a specified genetic makeup. For example, all big
bluestem plants that are genetically adapted to grow
and mature in the climatic conditions found in the
driftless region could be considered a genotype.

Introduced Species (V.A.4.) — Plant species that
historically were not native to North America and
were brought here from other parts of the world, for
example, smooth bromegrass and alfalfa.

Native Species (V.A.4.) — Plants species that
historically would have been found growing in North
America such as big bluestem or green needle-grass.

Non-Certified Seed (V.A.2.) — Seed that is grown,
processed, tested and labeled for species/variety and
mechanical quality factors, but is not certified by an
official seed certifying agency.

Pure Live Seed (PLS) (V.A.2.) — PLS is a means of
expressing seed quality, based on the percentage of
seed in a seed lot that is both pure and viable. PLS is
calculated by multiplying the percentage of total
viable seed (germination + hard seed + dormant seed)
by the percentage of pure seed divided by 100.

Untested Seed (V.A.2.) — Seed that has no assurances
of testing for species/variety and mechanical quality,
i.e., species/variety purity, inert matter, other crop or
weed seeds and germination potential. Untested seed
legally cannot be labeled.

NRCS, WI
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Table 3

Common Species and Seeding Rates for Critical Area Plantings

Single Species

L . . Seeding Rate Seeds/Square
Common Name Scientific Name Moisture Regime (PI_gS) Seeds/LDb. Ft /Lb? Ac.
Lbs./Ac.

Native Grasses
Big Bluestem® Andropogon gerardii® D, DM, M, WM 11 165,000 3.8
Canada Wild Rye Elymus canadensis DM, M, WM 12 83,200 1.9
Indian Grass® Sorghastrum nutans D, DM, M, WM, W 10 192,000 4.4
Little Bluestem Schizachyrium scoparium D, DM, M 8 240,000 5.5
Prairie June Grass Koeleria macrantha® 2 D, DM, M 0.5 2,308,672 53
Sideoats Grama Bouteloua curtipendula D,DM, M 8 127,000 2.9
Switch Grass® Panicum virgatum® D, DM, M, WM, W 7 389,000 8.9
Virginia Wild Rye Elymus virginicus M, WM, W 17 67,200 1.5
Introduced Grasses
Chewings Red Fescue? Festuf(;alllgj(kz)ra L. ssp. D, DM, M 5 350,000 8
Creeping Red Fescue™ * Festuca rubra® * DM, M, WM 5 350,000 8
Festulolium Festuca x Lolium DM, M, WM 10 227,000 5.2

. Lolium perenne L. ssp. 227,000 5.2
Italian or Annual Ryegrass multiflorum DM, M, WM 20
Kentucky Bluegrass™ * Poa pratensis™ D, DM, M, WM, W 8 2,177,000 50
Orchard Grass Dactylis glomerata L. D, DM, M, WM 10 653,000 15
Perennial Ryegrass Lolium perenne DM, M, WM 20 227,000 5.2
Redtop* 2 Agrostis gigantea® M, WM, W 4 4,990,000 114.5
Smooth Bromegrass® Bromus inermis’ 2 D, DM, M, WM 20 136,000 3.1
Tall Fescue Schedonorus arundinaceus D, DM, M, WM 12 227,000 5.2
Timothy Phleum pratense DM, M, WM, W 8 1,230,000 28.2
Legumes
Alfalfa Medicago sativa D, DM, M 12 219,000 5.0
Alsike Clover Trifolium hybridum M, WM, W 3 680,000 15.6
Birdsfoot trefoil Lotus corniculatus DM, M, WM, W 7 375,000 8.6
Red Clover Trifolium pratense DM, M, WM 10 275,000 6.3
White Ladino Clover Trifolium repens DM, M, WM 3 871,650 20

! Species approved for seeding individually at the recommended Pure Stand Rates based on Pure Live Seeds (PLS)
depending on the erosiveness of the site.

It is required that at least 50% of the seeds per square foot of mixtures planted to introduced and native species on
critical areas are composed of grasses, and 25% of the seeds per square foot are sod-forming grasses for introduced

species.

If more than 20% of the legume seed is hard seed, increase the seeding rate for legumes by the percent of hard

seed.

Seeds per square foot for a particular specie can be calculated by multiplying the number of seeds per pound of the
specie by the rate of the specie in pound(s) per acre divided by 43,560 square feet.

2Sod-forming grass plants.

NRCS, WI
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Table 4
Seeding Chart for Native Grass Species
L Percent of Pure Stand Seeds per
SR NS SEEmTE M Mixture Seeding Rate | Square Foot
Big Bluestem Andropogon gerardii 0-100 11 Ibs/ac 42
Canada Wildrye Elymus canadensis 0-20 12 Ibs/ac 23
Indian grass Sorghastrum nutans 0-100 10 Ibs/ac 44
Little Bluestem Schizachyrium scoparium 0-20 8 Ibs./ac 44
Sideoats Grama Bouteloua curtipendula 0-20 8 Ibs/ac 23
Switchgrass Panicum virgatum 0-100 7 Ibs/ac 63
Virginia Wild Rye Elymus virginicus 0-20 17 Ibs/ac 26
Praire June Grass Koeleria macrantha 0-20 0.5 Ibs/ac 26
Hairy Grama Bouteloua hirsuta 0-25 1 Ib/ac 26

Canada Wild Rye, Virginia Wild Rye and Sideoats Grama when combined will not comprise of more than 20% of
the total grass seeds per square foot. Pure stand seeding rates for Big Bluestem and Indiangrass must be increased
by 5 Ibs/acre to meet the minimum seeds per square foot as required by this standard. Refer to Table 3 for suggested
moisture regimes per specie.

NRCS, WI
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Table 5
Seeding Mixtures Suitable for Critical Area Plantings
Seed . Seeding | Seeding Rate .
Calculator gg'?mg: Common Name Scientific Name Rate in in Seeds/Ft? R(e:g F;ZZ:%E Tsﬁfee*if
Code* g Ib/ac PLS PLS
Smooth Bromegrass Bromus inermis 10 31
Drv-Mesic and Creeping Red Fescue Festuca rubra 24 EB
i ry-Mesic an : : ,
342-1 Mesic Sites Alfalfa M(_edlc_ago sativa 15 B WW.CSB
Red Clover Trifolium pratense 19
Kentucky bluegrass Poa pratensis 1.5 75
Dry-Mesic and Smooth Bromegrass Bromus inermis 15 47
342-2 Mesic Alfalfa Medicago sativa 7 35 B EB,WW
Sites™** Timothy Phleum pratense 3 85
Kentucky bluegrass Poa pratensis 1 50
Drv-Mesic and Smooth Bromegrass Bromus inermis 10 31 CSB EB
i ry-Mesic an : , EB,
342-3 Mesic Sites Timothy Phleum pratense _ 2 56 B WW
Tall Fescue Schedonorus arundinacea 2 10
Perennial Ryegrass Lolium perenne 5 26
Smooth Bromegrass Bromus inermis 20 62
Dry-Mesic and | Creeping Red Fescue Festuca rubra 5 40 EB. WW
342-4 L - - B ! '
Mesic Sites Alfalfa Medicago sativa 8 40 CcsSB
Red Clover Trifolium pratense 4 25
Dry-Mesic and | Smooth Bromegrass Bromus inermis 30 93 EB, WW
342-5 S - - B ! '
Mesic Sites Alfalfa Medicago sativa 14 70 CcsB
Smooth Bromegrass Bromus inermis 7 22
Dry-Mesic, Timothy Phleum pratense 2 56
Mesic. and Creeping Red Fescue Festuca rubra 1 8 CSB. EB
342-6 L : B )
Wet Mesic Kentucky Bluegrass Poa pratensis 1 50 ww
Sites Perennial Ryegrass Lolium perenne 3 16
Red Clover Trifolium pratense 3 19
Smooth Bromegrass Bromus inermis 7 22
i Creeping Red Fescue Festuca rubra 2 16
3427 I\/_IesE** ping : B EB, WW
Sites Kentucky bluegrass Poa pratensis 3 150
Birdsfoot trefoil Lotus corniculatus 2 17
) Smooth Bromegrass Bromus inermis 15 47
342-8 g/iltees ;5** Creeping Red Fescue Festuca rubra 2 16 B WW,EB
Kentucky Bluegrass Poa pratensis 2 100
) Kentucky Bluegrass Poa pratensis 150
342-9 g/iltees ;5** Creeping Red Fescue Festuca rubra 32 C WW,EB
Perennial Ryegrass Lolium perenne 10 52
Smooth Bromegrass Bromus inermis 14 43
Timoth Phleum pratense 3 85
342-10 Mesic Sites y s b B EB, WW,
Red Clover Trifolium pratense 3 19 CSB
Perennial Ryegrass Lolium perenne 4 21
. Smooth Bromegrass Bromus inermis 32 99
342-11 Mesic Sites - B EB, WW
Creeping Red Fescue Festuca rubra 8 64
. Kentucky bluegrass Poa pratensis 4 200
342-12 Mesic Sites - C EB, WW
Creeping Red Fescue Festuca rubra 3 24
NRCS, WI
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Seed Moisture Seeding | Seeding Rate Capacit Tvoe of
Calculator Redqimes Common Name Scientific Name Rate in in Seeds/Ft? Retapr dan)(/:e S)ﬁ)e**
Code* g Ib/ac PLS PLS
Smooth Bromegrass Bromus inermis 14 43
342-13 Mesic Sites Timothy Phleum pratense 4 113 B EB(,:;/:/?)W,
Red Clover Trifolium pratense 3 19
Smooth Bromegrass Bromus inermis 15 47
342-14 Mesic Sites Timothy Phleum pratense 35 99 B EB(,:;/:/?)W,
Alsike Clover Trifolium hybridum 2 32
Smooth Bromegrass Bromus inermis 15 47
342-15 Mesic Sites Timothy Phleum pratense 35 99 B EB, WW
Birdsfoot trefoil Lotus corniculatus 3 26
Tall Fescue Schedonorus arundinacea 5 26
Timothy Phleum pratense 3 85
Wet Mesic Perennial Ryegrass Lolium perenne 3 16 CSB. EB
342-16 - e B )
Sites Red Clover Trifolium pratense 3 19 ww
Smooth Bromegrass Bromus inermis 6 19
Kentucky Bluegrass Poa pratensis 2 100
Redtop Agrostis gigantea 1 115
Wet Mesic : WWw,
342-17 Sites Timothy Phleum pratense 3 85 C CSB. EB
Red Clover Trifolium pratense 5 32
Timothy Phleum pratense 3 85
Wet Mesi Perennial Ryegrass Lolium perenne 3 16 WW
et Mesic e ‘
342-18 Sites Red Clover TrlfollurT] prat(.ense 3 19 B CSB. EB
Smooth Bromegrass Bromus inermis 6 19
Kentucky Bluegrass Poa pratensis 2 100
Redtop Agrostis gigantea 1 115
Wet Mesic Timothy Phleum pratense 1 28 WW.CSB
342-19 - e C ! '
Sites Red Clover Trifolium pratense 4 25 EB
Kentucky Bluegrass Poa pratensis 2 100
Redtop Agrostis gigantea 2 229
342-20 Wet Sites*** Alsike Clover Trifolium hybridum 2 31 C WWwW
Kentucky Bluegrass Poa pratensis 2 100
i Redto Agrostis gigantea 3 344
34221 Wet Mesic : p 9 ! 919 : c WW
Sites Alsike Clover Trifolium hybridum 3 47
*These codes represent the mixtures used in the Wisconsin Seed Calculator.
**EB = Embankments; WW = Waterways; CSB = Channel and Streambanks
***Mixtures can be used on other site descriptions when not listed.
NRCS, WI
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WASTE FACILITY CLOSURE

(No.)
Code 360

Natural Resources Conservation Service
Conservation Practice Standard

I. Definition national pollutant discharge elimination system
(NPDES) requirements.

The decommissioning of facilities, and/or the

rehabilitation of contaminated soil, in an V. Criteria

environmentally safe manner, where agricultural
waste has been handled, treated, and/or stored and is
no longer used for the intended purpose.

Il. Purpose

e  Protect the quality of surface water and
groundwater resources.

e Mitigate air emissions.

e Eliminate a safety hazard for humans and
livestock.

o Safeguard the public health.

lll. Conditions Where Practice Applies

This practice applies to agricultural waste storage
facilities that are no longer needed as a part of a
waste management system and are to be permanently
closed or converted for another use.

This practice applies where impoundments that are to
be converted to fresh water storage meet current
NRCS standards.

This practice applies to removal of soil contaminated
by agricultural wastes that have been stored at the
animal production area’.

This practice does not apply to sites contaminated by
materials that are considered hazardous wastes or are
subject to specific clean-up criteria in state or federal
laws, such as fuel or pesticides.

IV. Federal, Tribal, State, and Local Laws

The closure of waste facilities shall comply with all
federal, tribal, state, and local laws, rules or
regulations. The operator is responsible for securing
required permits. This standard does not contain the
text of the federal, tribal, state, or local laws
governing closure of waste facilities, including

A. General Criteria

Existing waste transfer components that convey
waste to facilities or provide drainage from the
facility area shall be removed and replaced with
compacted earth material or otherwise rendered
unable to convey waste.

Remove manure and agricultural waste from the
storage facility and waste transfer system. All
manure and agricultural waste that could
negatively impact water and/or air quality or
pose a safety hazard shall be removed. All
liquid, slurry, sludge, and solid waste, and soil
removed from the facility shall be utilized in
accordance with Wisconsin NRCS Field Office
Technical Guide, Section IV (WI FOTG),
Conservation Practice Standard 590, Nutrient
Management. In lieu of field application,
removed soil may also be thinly spread as topsoil
at the closure location and vegetated.

Fill may include solid waste materials exempt
for use pursuant to Wisconsin Administrative
Code, Section NR 500.08, including used brick,
building stone, concrete, reinforced concrete,
broken pavement, and unpainted and untreated
wood. If these materials are used, they shall be
covered with at least 3 feet of clean mineral soil,
with the most impermeable cover soil placed in
the top one foot. If the area will have a soil
surface, it shall also be covered with at least 3
inches of topsoil and be vegetated.

A minimum allowance of 5 percent of the fill
height shall be provided for settlement. Finished
grades shall provide a minimum 2 percent
positive drainage from the closed facility and/or
materials buried on site.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard, NRCS, WI
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 3/13

Conservation Association office at (608) 441-2677.

Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are used in the text.
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Precautions (fencing and warning signs) shall be
used where necessary to ensure that the facility is
not used for purposes incompatible with the
facility modification.

Entry into an enclosed waste storage or waste
transfer component shall not be allowed unless
procedures published in ASABE Standard 470,
Manure Storage Safety, are followed.

Erosion and Pollution Control. All disturbed
areas shall be re-vegetated or treated with other
suitable measures used to control erosion and
restore the aesthetic value of the site. Sites, not
suitable for re-vegetation through normal
cropping practices, shall be vegetated in
accordance with WI FOTG Standard 342,
Critical Area Planting.

Measures shall be taken during construction to
minimize site erosion and pollution of
downstream water resources. This may include
such items as silt fences, hay bale barriers,
temporary vegetation, and mulching.

Liquid and Slurry Waste Removal. Liquid
and slurry wastes shall be agitated and pumped
out to the maximum extent possible. Water shall
be added as necessary to facilitate the agitation
and pumping.

Sludge (Accumulated Solids) Removal.
During sludge removal operations, the integrity
of the liner, if one is present, shall be maintained
to the extent possible to minimize the volume of
contaminated soil removal.

Liner Removal.

1. Flexible membrane liners shall be:

o Removed and properly disposed of, or
e Cleaned and rendered unable to
impound water (punctured).

Removed flexible membrane liners may be
buried within the closure with a minimum
cover of 3 feet of mineral soil.

2. Concrete liners shall be:

e Removed and properly disposed of, or

e Cleaned and rendered unable to
impound water (punctured), or

e Cleaned and remain in place if the site
grade allows rainfall to drain off the
concrete surface.

NRCS, WI
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B.

Removed concrete liners may be buried
within the closure with a minimum cover of
3 feet of mineral soil.

Foundry sand previously placed under

NR 538, Beneficial Use of Industrial
Byproducts, will require site-specific
Wisconsin Department of Natural Resources
(WDNR) approval of the closure plan.

3. Constructed clay liners shall be:

e  Completely removed, or

e Rendered unable to impound water
(partially excavated), or

e Remain in place if the site grade allows
rainfall to drain off the surface.

Contaminated Soil Removal. Earthen waste
storage facilities shall have a minimum of 6
inches of soil removed from the bottom and sides
of the entire facility.

Flexible membrane, concrete, or soil liners shall
be systematically investigated for leaks and
contaminated soils (soil mixed with waste)
beneath them. When contaminated soils are
found, the liner must be removed to the extent
necessary and contaminated soil removed.

The extent (area and depth) of contaminated soil
to be removed shall be determined by color,
odor, or consistency of the soil indicating
permeation or saturation with waste. A
minimum depth of 6 inches of soil shall be
removed.

Additional Criteria Applicableto
Impoundment Closure or Conversion

1. Embankment |mpoundments shall be
breached so that they no longer impound
waste. Portions of the embankment may
remain in place. The slopes and bottom of
the breach shall be stable for the soil
material involved, however the side slopes
shall be no steeper than three horizontal to
one vertical (3:1).

The embankment material can be graded
into the impoundment area; compacted in
accordance with Wisconsin Construction
Specification 3, Earthfill; and the area
vegetated for another use.

2. Excavated Impoundments shall be backfilled
and compacted in accordance with




C.

VI.

Wisconsin Construction Specification 3,
Earthfill, so that these areas may be
reclaimed for other uses.

3. Impoundments converted to fresh water
storage.

The impoundment shall be closed in
accordance with V.A. and converted to a use
that meets the requirements as set forth in
the appropriate NRCS practice standard for
the intended purpose. Where the original
impoundment was not constructed to meet
NRCS standards, the investigation for
structural integrity shall be in accordance
with National Engineering Manual (NEM)
501.23. When it is not possible to remove
all the sludge and contaminated soils from a
waste impoundment that is being converted
to fresh water storage, the impoundment
shall not be used for fish production,
swimming, or livestock watering until the
water quality is adequate for these purposes.

Additional Criteria Applicableto Fabricated
Liquid Waste Facilities

If fabricated structures are to be demolished,
disassembled or otherwise altered, it shall be
done to such an extent that no water can be
impounded. Disassembled materials such as
pieces of metal shall be temporarily stored in
such a manner that they do not pose a hazard to
animals or humans until their final disposition.

Demolished materials shall be buried on-site
within the facility or moved off-site to locations
designated for such use by state or local officials.
If buried on-site, the materials are to be covered
with soil to a settled depth of at least 3 feet.

Under-building reception structures, channels, or
storage structures may be filled with clean
mineral soil, sand, or controlled low strength
materials (flowable fill) after complete removal
of manure. The fill shall be surfaced with
concrete, gravel, or other material appropriate for
the intended use following closure.

Considerations

Considerations include additional design
recommendations that are not required criteria, but
may be used to enhance or avoid problems with the
design and function of this practice.

360-3

Conduct pre-closure soil and water (surface and
subsurface) testing to establish base line data
surrounding the site at the time of closure.
Establishing baseline data can be used in the
future to address soil and water issues.

Alternative methods of sludge removal may be

required where the impoundments contain large
amounts of bedding, oyster shells, soil, or other
debris.

Minimize the impact of odors associated with
land applying dry wastes and with agitation,
emptying, and land applying wastewater and
sludge from a waste impoundment by conducting
these operations at a time when the humidity is
low, when winds are calm, and when wind
direction is away from populated areas. Adding
chemical and biological additives to the waste
prior to agitation and emptying can reduce odors.
Odor impacts from land application can also be
mitigated by using an incorporation application
method.

Minimize agitation of the wastes to only the
amount needed for pumping to reduce the
potential for release of air emissions.

Soil to fill excavated areas should not come from
important farmlands (prime, statewide, local,
and/or unique).

If large-size material or wood is used as fill,
consideration shall be given to filling methods
and additional thickness of clean mineral soil
cover to prevent and accommodate excess
settling. It may be necessary to limit the quantity
of wood, because it degrades.

Waste facility closure may improve utilization
and aesthetics of the farmstead.

Breached embankments may detract from the
overall aesthetics of the operation.
Embankments should be removed and the site
returned to its original grade.

Disassembled fabricated structures may be
suitable for assembly at another site. Care
should be taken during closure to minimize
damage to the pieces of the facility, particularly
coatings that prevent corrosion of metal pieces.

Measures should be taken during contractor’s
activities to minimize site erosion and pollution
of downstream water resources. This may

NRCS, WI
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include such items as silt fences, hay bale
barriers, temporary vegetation, and mulching.

K. To minimize potential impacts to livestock, such
as nitrate poisoning, initiate a testing and
monitoring program of nutrient levels in crop
products, particularly livestock feeds, harvested
from sites of closed animal confinement
facilities.

VII. Plans and Specifications

Plans and specifications for the decommissioning of
abandoned waste facilities and the rehabilitation of
contaminated soil shall be in keeping with this
standard and shall describe the requirements for
applying the practice to achieve its intended purpose.
At a minimum, include the following:

e Aplan view showing the location and extent of
the practice.

e Pertinent elevations and cross sections of the
existing facility and excavation limits.

e Number, capacity, and quality of facility(ies) and
estimate of liner material and soil volume to be
moved.

e Location of known utilities.

e Requirements for salvage and disposal of
structural or liner materials.

e  Vegetative requirements.
e Utilization Plan for animal wastes and soil.
e  Odor management or mitigation requirement.

e  Safety plan requirements. Note: Per
Occupational Safety and Health Administration
(OSHA) confined space entry protocol,
personnel shall not enter confined space of an
enclosed waste facility without breathing
apparatus or taking other appropriate measures.

VIIl. Operation and Maintenance

The proper decommissioning and rehabilitation of a
waste facility should require little or no operation and
maintenance. However, if it is converted to another
use, such as a fresh water facility, operation and
maintenance shall be in accordance with the needs as
set forth in the appropriate NRCS conservation
practice standard for the intended purpose.

NRCS, WI
3/13

IX. Definitions

Animal Production Area (I11.) — Means any part of the
livestock operation that is used for the feeding and
housing of livestock. This includes the entire animal
confinement and feeding area, and any adjacent
manure storage areas, raw materials storage areas, and
waste containment areas. This does not include
pasture and cropland.

Embankment Impoundments (V.B.1) — those with a
depth of waste at the design level that is three feet or
more above natural ground.

X. References

USDA, NRCS National Engineering Handbook
(NEH), Part 651, Agricultural Waste Management
Field Handbook.

USDA, NRCS Wisconsin Field Office Technical
Guide (FOTG), Section IV, Practice Standards and
Specifications.

Wisconsin Administrative Code, Department of
Natural Resources, Chapter NR 500, General Solid
Waste Management Requirements.

Wisconsin Administrative Code, Department of
Natural Resources, Chapter NR 538, Beneficial Use
of Industrial Byproducts.

American Society of Agricultural and Biological
Engineers (ASABE) Standard 470, Manure Storage
Safety.

Rice, J.M., D.F. Caldwell, and F.J. Humenik. Ed.
2006. Closure of Earthen Manure Structures in
Animal Agriculture and the Environment: National
Center for Manure and Animal Waste Management
White Papers. ASABE. Pub. Number 913C0306.



FENCE

(Feet)
Code 382

Natural Resources Conservation Service
Conservation Practice Standard

[. Definition 2. Fencing shall consist of acceptable designs,

A constructed barrier to animals or people.
[I. Purposes

This practice may be applied as part of a conservation
management system to support one or more of the
following purposes:

- exclude livestock or wildlife from areas
needing protection;

- confine livestock within an area;

- regulate domestic livestock access to areas
while permitting wildlife movement;

- subdivide grazing land to permit use of
managed grazing systems; or

- regulate access to areas by people, including
vehicles, and/or to prevent trespassing for safety
purposes.

[ll. Conditions Where Practice Applies

This practice may be applied on any area where
control of livestock and/or wildlife movement is
needed, or where human access is to be regulated.
Fences are not needed where natural barriers will
serve the purpose.

IV. Federal, Tribal, State and Local Laws

Users of this standard shall be aware of potentially
applicable federal, tribal, state and local laws, rules,
regulations or permit requirements governing fences.
This standard does not contain the text of the federal,
tribal, state or local laws.

V. Criteria
A. General Criteria

1. Fencing shall consist of the acceptable type
as defined by Table 1, Fence Selection
Criteria, as necessary to adequately control
the movement of animal(s) or people to meet
the intended management objective.

materials, and methods as described in the
Wisconsin Engineering Spreadsheet, Fence
Design and Drawings; and Wisconsin NRCS
FOTG, Section IV, Construction
Specification 10, Fence.

Fences may be permanent, portable, or
temporary and shall be positioned to
facilitate the management requirements.

Property boundary line fences shall
comply with state laws and standards for
construction (Ch. 90, Wis. Stats.).

Fencing materials shall be of a high quality
and durability, and the construction
performed to meet the practice design.

Height, number, and spacing of wires will be
installed to facilitate control and
management of the animals and/or people, as
shown in Table 1. Height, size, spacing, and
type of posts used shall meet the needs of the
planned fence type and the topography of the
site.

Barbed wire shall not be electrified or
insulated for electrification.

Manufacturer's guidelines shall be adhered
to during installation and shall meet the
minimum construction specifications for
each type of fence to ensure proper
component assembly.

If electric fences must pass under overhead
high voltage power lines, cross the power
lines as close to perpendicular as possible.

The maximum height of the top wire of
the fence shall be 6 feet.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard, NRCS, WI
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 1/14
Conservation Association office at (608) 441-2677.
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10. Gates shall be placed at corners or other
convenient locations as necessary to
facilitate access to the site. Position
gates on flat, firm ground to avoid
erosion and standing water.

11. When the intended use of the fence system
is to restrict access to safety hazards by
people and animals, the fence and gates
shall be a minimum of 48 inches above
grade and shall not allow passage of a
larger than a 6-inch sphere between any
fence or gate member. The maximum
distance between the bottom of the fence or
gate and the ground shall be 6 inches. All
fence openings shall have gates that can be
shut and securely fastened. All materials
shall have sufficient durability and strength
for the intended use. Additional safety
features may be required depending on the
hazard classification and site conditions.

12. When the intended use of the fence system is
to restrict access by vehicles, the spacing
between fence openings and the height above
the ground shall be appropriate for the
vehicle type to be restricted. Horizontal
cross members across fence openings may be
used to increase fence openings. All
materials shall have sufficient durability and
strength for the intended use. Access
point(s) for authorized vehicles may have
gates that can be shut and securely fastened.

Gates or barriers associated with roads shall
be adequately marked to safeguard human
safety and minimize the risk of liability.

VI. Considerations

A. Consider installing fences in locations that will
allow efficient movement of equipment and
livestock and facilitate maintenance. Avoid
irregular terrain such as gullies and/or water
crossings if possible or include additional
bracing or specially designed fence
components.

B. Fences should be installed at least 8 feet from
wooded areas to minimize damage by
windfalls.

C. Consider creating a cleared right of way to
facilitate fence construction and maintenance.
Avoid critical activity periods of wildlife or
threatened or endangered species when
clearing the right of way and constructing the
fence.

D. Consider wildlife movement needs when selecting
fence materials and location.

E. Consider livestock management, handling,
watering, and feeding practices typical to the
site when locating fences.

F. Consider soil erosion potential when planning
and constructing a fence on steep slopes.

G. Battery powered fences require more management
to assure timely replacement of batteries. Extra
batteries should be kept on hand to rotate during
charging.

H. Consider the use of solar powered energizers for
electric fences in remote locations.

I.  Training areas should be used to condition new or
young livestock to electric fences. Select a well-
fenced area with an interior cross fence where the
animals will come in contact with the fence.
Normally a 24 hour exposure to the electric fence
is adequate. When animals are approaching the
fence with caution or staying a distance away, they
are trained.

J. Consider raising the minimum height of the lower
wire of fences located in the floodplain.

K. For electrified fences, consider safety
recommendations and cautions from the
energizer manufacturer and supplier.

L. Consider energizing an electrified fence 48 hours
before turning in livestock to avoid damage by
wildlife.

M. If an existing fence must be removed during
construction, recycle or properly dispose of the
old fence materials.

VII. Plans and Specifications

Plans and specifications are to be prepared for each
specific field site, based on this standard. The plans will
include operation and maintenance requirements (see
Section VIII below). The Diggers Hotline
(800-242-8511) shall be called by the landowner to
locate underground utilities prior to fence construction.
Fences shall be designed and constructed according to
Wisconsin NRCS, FOTG, Section IV, Construction
Specification 10, Fences.

NRCS, WI
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The plan shall include the following.

A map or sketch of the planned fence location.
The type(s) of fence to be constructed shall be
specified by location.

- The type and quality of fencing materials.

Estimated quantities of fence materials needed.
Appropriate detailed design drawings for corner
assemblies, gates, and specialized components

like stream crossings.

- Location of existing fences to be used or
removed.

- For high tensile strength wire fences the
planned location of fence tensioners and
recommended wire tension to apply.

- For electric fences the recommended
energizer installation location,
installation details beyond manufacturer
recommendations and minimum
recommended power rating.

- Details of fencing right-of-way site preparation
needs, activity avoidance periods to protect
sensitive animal species and construction site
erosion control.

- Disposal of old and/or scrap fencing materials.

VIIl. Operation and Maintenance

A. Routine inspection of fences should be part of an
ongoing management program. Inspection after
storm events is needed to ensure the function of
the intended use of the fence. Remove fallen
limbs and maintain proper tension on the fence
wires. Overhanging trees and limbs should be
trimmed or removed as needed.

B. Perform maintenance and repairs as needed to
facilitate the intended operation of the installed
fence for the lifespan established by the practice
design.

C. Regularly check electric fences to determine the
voltage on the fence. If voltage is not sufficient,
determine the cause and correct. During dry

weather, ground rods may need water applied to soil
around them. Clear brush from the fence line to

reduce voltage loss. Vegetation should be controlled
to maintain proper voltage and prevent stray voltage.

D. Floodgates must be maintained and kept clear of
debris. During extended flooding periods, switch
off the power to electrified floodgates.

E. Periodically inspect and repair/replace markers or
other safety and control features as required.

F. Safety during construction and maintenance is a
primary concern. Eye and hand protection should
be worn during fence maintenance.

IX. References

USDA, NRCS Wisconsin Field Office Technical
Guide (FOTG), Section IV, Practice Standards;
Fence (382), and Specifications; Wisconsin
Construction Specification 10 Fence

Wisconsin Statutes, Chapter 90, Fences:
http://www.legis.state.wi.us/statutes/Stat0090.pdf.

High-Tensile Wire Fencing, Northeast Regional
Agricultural Engineering Service, Ithaca, NY.

Fences, USDI-Bureau of Land Management, USDA,
Forest Service. Publication No. 2400, Range 8824
2803. July 1988.

Cadwallader, T. Understanding Electric Fence in
“Grazing References Materials Manual,” University
of Wisconsin, Center for Integrated Agriculture
Systems. January 1997.

Missouri Electric Fencing for Serious Graziers,
USDA-Natural Resources Conservation Service,
Missouri.

USDA, NRCS Wisconsin Engineering Spreadsheet,
Fence Design and Drawings
http://Aww.wi.nrcs.usda.gov/technical/eng_spreads.html.
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Fence Selection Criteria

Table 1

Fence design and construction must meet the minimum requirements for controlling specific animal types.

Purpose of Fence

Spacing Inches Above Ground Level

Animal Type to Perimeter -
Control Fence Type Around Mgt. Interior (WW fences start 2-7 inches above the
Unit Subdivision ground)

Cattle Barbed 3-wire NO Meets 18 t0 42

Cattle Barbed 4-wire Meets Exceeds 18to 42

Cattle Barbed 5-wire Exceeds Exceeds 18t042

Cattle Non-Electric 4-wire high tensile smooth NO Exceeds 18 t0 42

Cattle Non-Electric 6-wire high tensile smooth Meets Exceeds 12 t0 42

Cattle Non-Electric 8-wire high tensile smooth Exceeds Exceeds 6to 48

Cattle Electric 1-wire high tensile smooth NO Meets 32

Cattle Electric 2-wire high tensile smooth NO Exceeds 18, 36

Cattle Electric 3-wire high tensile smooth Meets Exceeds 22 t0 42

Cattle Electric 4-wire high tensile smooth Exceeds Exceeds 12 to 42, minimum 2 hot

Cattle \Woven wire plus one or more top wire Exceeds Exceeds 47 minimum including wire

Cattle Wood or Composition boards (6" wide), 4 boards Exceeds Exceeds 54 height, 6, 6, 8, 10 between boards

Cattle HT Woven wire plus one or more top wires Exceeds Exceeds cv?rgmlmum, 6 maximum between top

Goats & sheep Non-Electric 5-wire high tensile smooth NO Meets 61032

Goats & sheep Non-Electric 6-wire high tensile smooth NO Exceeds 6 to 36

Goats & sheep Non-Electric 7-wire high tensile smooth Meets Exceeds 6t0 42

Goats & sheep Electric 3-wire high tensile smooth NO Meets 8, 18, 30

Goats & sheep Electric 4-wire high tensile smooth NO Exceeds 8 to 36, minimum 2 hot

Goats & sheep Electric 5-wire high tensile smooth Meets Exceeds 8 to 38, minimum 2 hot

Goats & sheep \Woven wire plus one or more top wire Exceeds Exceeds 47 minimum including wire

Goats & sheep HT Woven wire plus one or more top wires Exceeds Exceeds 47 minimum including wire

Goats & sheep HT woven electric Exceeds Exceeds 47 minimum including wire

Goats & sheep | Wood or Composition boards (6" wide), 4 boards | Exceeds Exceeds | 6,6, 8, 10 between boards

Horses Electric 2-wire high tensile smooth NO Meets 28, 38

Horses Electric 3-wire high tensile smooth Meets Exceeds 28, 38, 48

Horses Electric 4-wire high tensile smooth Exceeds Exceeds 18 to 48, minimum 2 hot

Horses Electric 5-wire high tensile smooth Exceeds Exceeds 18 to 54, minimum 3 hot

Horses Electric 1-wire Poly-Coated High Tensile Wire NO Meets 34

Horses Electric 2-wire Poly-Coated High Tensile Wire Meets Meets 28, 38

Horses Woven wire w/1 wire HT on top Exceeds Exceeds 54 including wire

Horses Mesh "No climb" 2"'x4" spacing Exceeds Exceeds 54 including wire

Horses Wood or Composition boards (6" wide), 3 boards Exceeds Exceeds 12 mmlmum,_lB maximum between
boards, 54 height

Hogs Electric 2-wire high tensile smooth NO Meets 8,16

Hogs Electric 3-wire high tensile smooth Meets Exceeds 8, 16, 24

Hogs Woven wire w/ 1 wire barb or HT Exceeds Exceeds 32 + barb or HT = 38

Hogs Woven wire w/ 1 HT electric inside Meets Meets 32 + 1 electric wire 8 off ground inside
of fence

Deer | Woven wire 96" tall | Meets Meets | 96 including wire

Bison Electric 4-wire high tensile smooth NO Meets 16 to 42

Bison Electric 5-wire high tensile smooth NO Exceeds 16 to 48

Bison Electric 6-wire high tensile smooth Meets Exceeds 12 t0 52

Chickens/turkey Woven wire 2"'x4" 1 wire HT or barb above Exceeds Exceeds 72 including wire

Emu and ostrich Woven wire 6"x6" 1 wire HT or barb above Exceeds Exceeds 72 including wire

Chickens/turkey HT Woven wire 2"x4" 1 wire HT or barb above Exceeds Exceeds 72 including wire

Emu and ostrich HT Woven wire 6"x6" 1 wire HT or barb above Exceeds Exceeds 72 including wire

NRCS, WI
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

GRASSED WATERWAY
CODE 412
(ft.)

DEFINITION

A shaped or graded channel that is established
with suitable vegetation to convey surface water at
a non-erosive velocity using a broad and shallow
cross section to a stable outlet.

PURPOSE

» To convey runoff from terraces, diversions, or
other water concentrations without causing
erosion or flooding.

» To prevent gully formation.
» To protect/improve water quality.

CONDITIONS WHERE PRACTICE APPLIES

This practice is applied in areas where added water
conveyance capacity and vegetative protection

are needed to prevent erosion and improve runoff
water quality resulting from concentrated surface
flow.

CRITERIA

General Criteria Applicable To All Purposes

Plan, design, and construct grassed waterways to
comply with all federal, state, tribal, and local laws
and regulations.

Drainage areas must be treated to minimize
sediment deposition to the grassed waterway.

Capacity. Design the waterway to convey the
peak runoff expected from the 10-year frequency,
24-hours duration storm. Increase capacity

as needed to account for potential volume of
sediment expected to accumulate in the waterway
between planned maintenance activities. When
the waterway slope is less than 1 percent, out-of-
bank flow may be permitted if such flow will not
cause excessive erosion. Ensure that the design
capacity, at a minimum, will remove the water
before crops are damaged.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this
standard, download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin

Land and Water Conservation Association Office at (608) 441-2677

Peak discharge for all storms will be determined by
the method outlined in NRCS National Engineering
Handbook (NEH), Part 650 - Engineering Field
Handbook (EFH), Chapter 2; or Technical Release
55 (TR-55).

The vegetative retardance used shall consider
the types of grasses to be seeded and the type of
management anticipated. The retardance used
shall be in accordance with the EFH, Chapter 7,
Table 7-4.

Capacity of waterways shall be based on
vegetative retardance A, B, or C.

Stability. Determine the minimum depth and width
requirements for stability of the grassed waterway
using the procedures in EFH, Chapter 7, Grassed
Waterways; the Agricultural Research Service
(ARS), Agriculture Handbook 667, Stability Design
of Grass-Lined Open Channels, or the Handbook
of Channel Design for Soil and Water Conservation
(SCS-TP-61).

Ensure that the vegetation species selected are
suited to the current site conditions and intended
uses. Select species that have the capacity to
achieve adequate density, height, and vigor within
an appropriate time frame to stabilize the waterway.

Stability of waterways shall be based on vegetative
retardance C, D, or E.

Stability of waterways shall convey the peak
discharge expected from the design storm without
exceeding the allowable effective stress or
permissible velocity.

Design velocities shall not exceed the values
shown in Table 1.

NRCS, WI
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Table 1
Permissible Velocity'
Waterway Erosi
Slope Range —rosion , | Easily Erosded
(%) Resistant Soils Soils? (ft./sec)
(ft./sec) ’
0-5 7 5
5.1-10 6 4
Over 10 5 3

'Use velocities exceeding 5 ft./sec only where good cover and
proper maintenance can be obtained.

2Cohesive (clayey) fine-grain soils and coarse-grain soils with
cohesive fines with a plasticity index of 10 to 40 (CL, CH, SC,
and GC).

3Soils that do not meet the requirements for erosion-resistant
soils.

Width. Keep the bottom width trapezoidal
waterways less than 100 feet unless multiple, or
divided waterway, or other means are provided to
control meandering of low flows.

Side slopes. Keep the side slopes flatter than a
ratio of two horizontal to one vertical (2:1). Reduce
the side slopes as needed to accommodate the
equipment anticipated to be used for maintenance
and tillage/harvesting equipment so that damage to
the waterway is minimized.

Depth. The capacity of the waterway must be
large enough so that the water surface of the
waterway is below the water surface of the tributary
channel, terrace, or diversion that flows into the
waterway at design flow.

The minimum designed depth of the waterway shall
be 0.6 feet.

Provide 0.5 foot freeboard above the designed
depth when flow must be contained to prevent
damage. Provide freeboard above the designed
depth when the vegetation has the maximum
expected retardance.

Drainage. When needed to establish or maintain
vegetation on sites having prolonged flows, high
water tables, or seepage problems, use Wisconsin
NRCS Field Office Technical Guide, Section IV (WI
Standards), Subsurface Drain (606), Underground
Outlet (620), or other suitable measures in
waterway designs.

NRCS, WI
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Where drainage practices are not practicable or
sufficient to solve these seepage problems, use
Wisconsin NRCS Conservation Practice Standard
(WI CPS), Lined Waterway or Outlet (468) in place
of WI CPS, Grassed Waterway (412).

All grassed waterways shall have stable inlet
areas. The area downstream of bridges, culverts,
or other structures shall be stabilized with durable
lining materials if vegetation cannot be established.

Outlets. Provide a stable outlet with adequate
capacity. The outlet can be another vegetated
channel, an earthen ditch, a grade-stabilization
structure, filter strip or other suitable outlet.

Grassed waterways that serve as terrace outlets
shall be established with adequate vegetation prior
to the terrace construction.

Crossings. Provide livestock and vehicular
crossings as necessary to prevent damage to the
waterway and its vegetation. Crossings shall be in
accordance with the criteria contained in WI CPS,
Stream Crossing (578), Access Road (560), or Trail
and Walkways (575).

Vegetative Establishment. Establish vegetation
as soon as possible using the criteria listed under
“Establishment of Vegetation” in WI CPS, Critical
Area Planting (342).

Establish vegetation as soon as conditions permit.
Use mulch anchoring, nurse crop, rock or straw or
hay bale dikes, fabric or rock checks, filter fences,
or runoff diversion to protect the vegetation until it
is established. Planting of a close growing crop,
e.g., small grains or millet, on the contributing
watershed prior to construction of the grassed
waterway can also significantly reduce the flow
through the waterway during establishment.

CONSIDERATIONS

Where environmentally-sensitive areas need to be
protected from dissolved contaminants, pathogens,
or sediment in runoff, consider establishment of
an increased width of vegetation on the waterway
above the flow area. Increasing the width of the
waterway above the flow area will increase filtering
of sediment and pathogens as well as increase
infiltration of runoff and increase nutrient removal.
Where sediment control is the primary concern,
consider using vegetation in the waterway which
can withstand partial burial and adding sediment
control measures above the waterway such

as residue management. Consider increasing



the channel depth and/or designing areas of
increased width or decreased slope to trap and
store sediment to reduce the amount of sediment
that leaves a field. Be sure to provide for regular
cleaning out of the waterway when trapping
sediment in this manner.

Tillage and crop planting often takes place parallel
to the waterway, resulting in preferential flow —
and resulting erosion — along the edges of the
waterway. Consider installation of measures

that ensure that runoff from adjacent areas will
enter the waterway. Measures such as directing
spoil placement or small swales can direct this
preferential flow into the grassed waterway.

Avoid areas where unsuitable plant growth limiting
subsoil and/or substratum material such as salts,
acidity, root restrictions, etc. may be exposed
during implementation of the practice. Where
areas cannot be avoided, seek recommendations
from a soil scientist for improving the condition or, if
not feasible consider over-cutting the waterway and
add topsoil over the cut area to facilitate vegetative
establishment.

Avoid or protect, if possible, important wildlife
habitat, such as woody cover or wetlands when
determining the location of the grassed waterway.
If trees and shrubs are incorporated, they

should be retained or planted in the periphery of
grassed waterways so they do not interfere with
hydraulic functions. Medium or tall bunch grasses
and perennial forbs may also be planted along
waterway margins to improve wildlife habitat.
Waterways with these wildlife features are more
beneficial when connecting other habitat types;
e.g., riparian areas, wooded tracts and wetlands.
When possible, select plant species that can serve
multiple purposes, such as benefiting wildlife, while
still meeting the basic criteria needed for providing
a stable conveyance for runoff.

Water-tolerant vegetation may be an alternative to
subsurface drains or stone center waterways on
some wet sites.

Use irrigation in dry regions or supplemental
irrigation as necessary to promote germination and
vegetation establishment.

Wildlife habitat benefits can be provided by adding
width of appropriate vegetation to the sides of the
waterway. Care should be taken to avoid creating
small isolated planting zones that could become
population sinks where wildlife attracted to an area
experience reproductive loss due to predation.
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Consider including diverse legumes, forbs, and
flowering plants such as milkweeds that provide
pollen and nectar for native bees and other
pollinators. In dry regions, these sites may be
able to support flowering forbs with higher water
requirements and thus provide bloom later in the
summer

The construction of a grassed waterway can
disturb large areas and potentially affect cultural
resources. Be sure to follow state cultural resource
protection policies before construction begins.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for grassed
waterways that describe the requirements for
applying the practice according to this standard.
This should include:

* Aplan view of the layout of the grassed
waterway.

» Typical cross sections of the grassed
waterway(s).

» Profile(s) of the grassed waterway(s).
« Disposal requirements for excess soil material.

» Site specific construction specifications that
describe in writing the installation of the grassed
waterway. Include specification for control of
concentrated flow during construction and
vegetative establishment.

* Vegetative establishment requirements.

OPERATION AND MAINTENANCE

Provide an operation and maintenance plan to
review with the landowner. Include the following
items and others as appropriate in the plan.

« Establish a maintenance program to maintain
waterway capacity, vegetative cover, and outlet
stability. Vegetation damaged by machinery,
herbicides, or erosion must be repaired
promptly.

» Protect the waterway from concentrated flow by
using diversion of runoff or mechanical means of
stabilization such as silt fences, mulching, hay
bale barriers and etc. to stabilize grade during
vegetation establishment.

* Minimize damage to vegetation by excluding
livestock whenever possible, especially during
wet periods. Permit grazing in the waterway
only when a controlled grazing system is being
implemented.

NRCS, WI
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* Inspect grassed waterways regularly, especially
following heavy rains. Fill, compact, and reseed
damaged areas immediately. Remove sediment
deposits to maintain capacity of grassed
waterway.

» Avoid use of herbicides that would be harmful
to the vegetation or pollinating insects in and
adjacent to the waterway area.

* Avoid using waterways as turn-rows during
tillage and cultivation operations.

* Mow or periodically graze vegetation to maintain
capacity and reduce sediment deposition.
Mowing may be appropriate to enhance wildlife
values, but must be conducted to avoid peak
nesting seasons and reduced winter cover.

* Apply supplemental nutrients as needed to
maintain the desired species composition and
stand density of the waterway.

« Control noxious weeds.

» Do not use waterways as a field road. Avoid
crossing with heavy equipment when wet.

« Lift tillage equipment off the waterway when
crossing and turn off chemical application
equipment.

REFERENCES

USDA, ARS. (1987). Stability design of grass-lined
open channels. Washington, D.C.: U.S. Dept. of
Agriculture, Agricultural Research Service.

USDA, NRCS (2007). National Engineering
Handbook, Part 650, Engineering Field

Handbook, Chap. 7, Grassed waterways.

Stillwater Outdoor Hydraulic Laboratory (1954).
Handbook of Channel Design for Soil and
Water Conservation SCS-TP-61 (Revised.
ed.). Washington: United States Department of
Agriculture, Soil and Conservation Service.
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PUMPING PLANT

Code 533

Natural Resources Conservation Service
Conservation Practice Standard

I. Definition

A facility that delivers water at a designed pressure
and flow rate. Includes the required pump(s),
associated power unit(s), plumbing, appurtenances,
and may include on-site fuel or energy source(s), and
protective structures.

Il. Purpose

This practice may be applied as part of a resource
management system to achieve one or more of the
following purposes:

o delivery of water for irrigation, watering
facilities, wetlands, or fire protection;

e removal of excessive subsurface or surface
water;

e providing efficient use of water on irrigated land;

o transfer of animal waste as part of a manure
transfer system;

e improvement of air quality; and/or

e reduce energy use.

[ll. Conditions Where Practice Applies

This practice applies where conservation objectives
require the addition of energy to pressurize and
transfer water to maintain critical water levels in
soils, wetlands, or reservoirs; transfer wastewater; or
remove surface runoff or groundwater.

IV. Federal, Tribal, State, and Local Laws

Users of this standard should be aware of potentially
applicable federal, tribal, state and local laws, rules,
regulations, or permit requirements governing
pumping plants. This standard does not contain the
text of federal, tribal, state, or local laws.

V. Criteria
A. The following criteria apply to all purposes.
1. General

The efficiency of units, type of power,
quality of building, automation features, and

other accessories installed shall be in
keeping with the economic and
environmental value of the system to
accomplish the conservation objectives.

Criteria for the design of components not
addressed in NRCS practice standards shall
be consistent with sound engineering
principles.

Capacity

The capacity of the pumping facility shall be
adequate for the intended use. Livestock
water_requirements shall be in accordance
with Wisconsin NRCS Field Office
Technical Guide (FOTG), Section IV,
Standard 614, Watering Facility.

Pump Requirements

The capacities, range of operating lifts, and
general class and efficiency of equipment
shall be determined by appropriate technical
means.

The size and number of pumps and their
performance shall be determined on the
basis of the conservation system
requirements in order to meet the intended
purpose.

The total head shall be determined for
critical operating conditions, taking into
account all hydraulic losses.

Selection of pump materials shall be based
on the physical and chemical qualities of the
material being pumped and manufacturer’s
recommendations.

Power Units

a. Power units shall be selected on the
basis of availability of fuel or power
costs, operating conditions,
conservation needs, and objectives,
including the need for automation and

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard, NRCS, WI
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 7/11

Conservation Association office at (608) 441-2677.
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other site-specific objectives. The
power unit shall be matched to the
pump and be capable of operating the
pump efficiently and effectively within
the range of operating conditions.

The power unit shall be sized to meet
the horsepower requirements of the
pump, including efficiency, service
factor, and environmental conditions.

Electric power units may include line
power, photovoltaic panels, and wind or
water powered turbines.

Electrical wiring shall meet the
requirements of the National Electrical
Code.

Renewable energy power units shall
meet applicable design criteria in NRCS
and/or industry standards, and shall be
in accordance with manufacturer’s
recommendations.

Frequency Drives. The owner shall
inform the electric power provider that
a Variable Frequency Drive will be
installed prior to installation, and be
responsible for following requirements
of the electric power provider.

The Variable Frequency Drive shall be
protected against overheating.

The Variable Frequency Drive control
panel shall provide the read out display
of flow rate or pressure.

Photovoltaic panels. The photovoltaic
array shall be sized based on average
data for the location and the time of
year pumping occurs, according to
manufacturer’s recommendations. The
photovoltaic array shall provide the
power necessary to operate the pump at
the design flow rate, with the
appropriate service factor considering a
minimum panel degradation of 10
years. Fixed arrays shall be oriented to
receive maximum sunlight. Panel tilt
angle shall be based on the location
latitude and time of year for power
requirements. Panels shall be mounted
securely to resist movement by
environmental factors.

d.  Windmills. Pumping units shall be
sized according to pumping lifts and
capacities, as specified by the
manufacturer. The diameter of the mill
shall be based on the stroke length and
the average wind speed. Towers shall
be proportioned to the mill diameter,
with adequate height for efficient and
safe operation.

Hydraulic Rams

Hydraulic rams shall be of a size and
capacity which shall meet the minimum
pumping rates and volumes at the maximum
anticipated total head and shall be installed
in accordance with the manufacturer's
recommendations. Adequate bypass
facilities shall be provided to prevent
erosion or unstable conditions resulting from
the hydraulic ram operation.

Backflow prevention shall be incorporated
when pumping from wells.

Suction and Discharge Pipes

To prevent cavitation, suction and discharge
pipes shall be designed to account for
suction lift, net positive suction head, pipe
diameter and length, minor losses,
temperature, and altitude. The size of
suction and discharge pipes shall be based
on hydraulic analysis, operating costs, and
compatibility with other system
components.

Appurtenances such as gate valves, check
valves, pressure reducing valves, pressure
gages, pipe connections, and other
protective devices, shall be included to meet
the requirements of the application.

Screens, filters, trash racks, or other devices
shall be installed as needed to prevent the
intake of sand, gravel, debris, or other
objectionable material into the pump. Intake
screens shall be designed according to
applicable Federal and State guidelines, to
avoid entrainment or trapping of aquatic
organisms.

Backflow prevention devices shall be
included according to Federal, State, and
Local laws, to prevent contamination of
water sources connected to the pumping
plant.



7. Building and Accessories

Pumps shall be securely mounted on a solid
foundation such as pilings or concrete.
Foundations shall be designed to safely
support the loads imposed by the pumping
plant and appurtenances. Sheet piling or
other measures shall be used, as required, to
prevent piping beneath the foundation.

Where buildings are necessary to protect the
pumping plant, provisions shall be included
for adequate ventilation and accessibility for
equipment maintenance, repairs, or removal.

Suction bays or sumps shall be designed to
prevent the introduction of air at the intake.

The discharge bay or the connection to the
distribution system shall meet all hydraulic
and structural requirements.

Structures and equipment shall be designed
to provide adequate safety features to protect
operators, workers, and the public from
potential injury. Drive shaft covers shall be
required on all exposed rotating shafts.

B. Additional Criteria Applicable to Providing
the Efficient Use of Water on Irrigated Land

Provisions for the connection of flow and
pressure measurement devices shall be included
in power plant system design.

C. Additional Criteria Applicable to the
Improvement of Air Quality

Replacement pumping plants shall have lower
total emissions of oxides of nitrogen and fine

particulate matter, compared to the unit being
replaced.

New, replacement, or retrofitted pumping
equipment shall utilize a non-combustion power
source, or cleaner-burning technologies or fuels.

D. Additional Criteria Applicable to Reduce
Energy Use

For fossil fuel or electrical grid power sources,
pumping plant installations shall meet or exceed
the Nebraska Pumping Plant Performance
Criteria, if applicable. Refer to NRCS National
Engineering Handbook, Part 652, National
Irrigation Guide, Table 12-2.

533-3

VI. Considerations

Additional recommendations relating to design which
may enhance the use of, or avoid problems with, this
practice, but are not required to ensure its basic
conservation function are as follows.

A. Freezing weather conditions must be considered
in the design of the pumping plant.

B. Consider the minimum water storage needed for
livestock systems to satisfy the watering
demands in a timely manner.

C. Consider effects on downstream flows, aquifer
recharge volumes, or existing wetland
hydrology.

D. Consider effects on surface or groundwater by
leaked or spilled fuels and lubricants.

E. The operation and maintenance of a pumping
plant can involve the use of fuels and lubricants
that when spilled may adversely affect surface or
ground water quality. Consider measures to
protect the environment from potential spills. In
some cases, secondary containment of spilled
fuel may be required by Federal and State laws
or regulations.

F. Pumping plants are often constructed in flood-
prone areas or can be subject to other unexpected
natural events. Consider how the pumping plant
may be protected from extreme natural events
and the consequences of damage or failure.

G. Include protective sensors to detect low or
stopped flow, or pressures that are too high or
too low.

H. The visual appearance of buildings or structures
associated with the pumping plant should be
compatible with the surrounding environment.

When installing new or replacing existing
combustion equipment, hon-combustion and
renewable energy sources, such as solar, wind,
and water, should be considered.

VII. Plans and Specifications

Plans and specifications for constructing pumping
plants shall be in accordance with this standard and
describe the requirements for properly installing the
practice to achieve its intended purpose. As a
minimum, the plans and specifications shall include
the following:

NRCS, Wi
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e A plan view showing the location of the
pumping plant in relationship to other structures
or natural features.

e  Detail drawings of the pumping plant and
appurtenances, such as piping, inlet and outlet
connections, mounting, foundations, and other
structural components.

e  Written specifications that describe the site
specific details of installation.

VIII. Operation and Maintenance

An Operation and Maintenance plan specific to the
facilities installed shall be prepared for use by the
landowner or responsible operator. The plan shall
provide specific instructions for operating and
maintaining facilities to ensure the pumping plant
functions properly. The plan shall include provisions
to address the following as a minimum.

e Inspection or testing of all pumping plant
components, appurtenances, safety features, and
secondary containment facilities as applicable.

e  Proper start-up procedures for the operation of
the pumping plant.

e Routine maintenance of all mechanical
components (power unit, pump, drive train, etc.)
in accordance with the manufacturer's
recommendations.

e  When applicable, the power unit, fuel storage
facilities, and fuel lines should be frequently
checked for fuel or lubricant leaks and repaired
as needed.

e  Periodic checks and removal of debris as
necessary from trash racks and structures to
assure adequate capacity reaches the pumping
plant.

e  Periodic removal of sediment in suction bays to
maintain design capacity and efficiency.

e Inspect and maintain anti-siphon devices, if
applicable.

e Routinely test and inspect all automation
components of the pumping plant to assure they
are functioning as designed.

e Inspect and maintain secondary containment
facilities, if applicable.

e  Procedures to protect the system from damage
due to freezing temperatures.

NRCS, WI
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e Periodic inspection of all safety features, to
ensure proper placement and function.

e  Prior to retrofitting any electrically powered
equipment, electrical service must be
disconnected and the absence of stray electrical
current verified.

IX. References

USDA, NRCS Wisconsin Field Office Technical
Guide (FOTG), Section IV, Practice Standards and
Specifications.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

HEAVY USE AREA PROTECTION
CODE 561

(sq. ft.)

DEFINITION

Heavy use area protection is used to stabilize a
ground surface that is frequently and intensively
used by people, animals, or vehicles.

PURPOSE
Heavy use area protection is used:

» To provide a stable, non-eroding surface for
areas frequently used by animals, people or
vehicles.

« To protect or improve water quality.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to all land uses where a
frequently or intensively used area requires
treatment to address one or more resource
concerns.

CRITERIA

General Criteria Applicable To All Purposes

Design Load. Base the design load on the type
and frequency of traffic, (vehicular, animal, or
human) anticipated on the heavy use area.

Foundation. Evaluate the site foundation to
ensure that the presumptive bearing capacity of the
soil meets the intended design load and frequency
use.

When necessary, prepare the foundation by
removal and disposal of materials that are not
adequate to support the design loads.

Use a base course of gravel, crushed stone, other
suitable material, geotextile, or a combination

of materials on all sites that need increased

load bearing strength, drainage, separation of
material and soil reinforcement. Refer to Natural
Resources Conservation Service (NRCS), National
Engineering Handbook (NEH), Part 642, Design
Note 24, Guide for Use of Geotextiles; or NEH,
Part 650, Engineering Field Handbook (EFH),
Chapter 17, WI Supplement.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this
standard, download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin

Land and Water Conservation Association Office at (608) 441-2677

If there is the potential for groundwater
contamination from the heavy use area, select
another site or provide an impervious barrier.
Option G in Table 1, Surface Material Criteria and
Separation Distances, shall be used if protection
from groundwater contamination is the primary
objective.

Separation From Subsurface Saturation or
Bedrock. The separation is the closest distance
from any point on the top surface of the heavy
use area protection to the feature from which
separation is required. Separation distances are
listed in Table 1.

Subsurface saturation and bedrock are defined

in WI NRCS Conservation Practice Standard (WI
CPS), Waste Storage Facility (Code 313). The
criteria for handling subsurface saturation and
bedrock separation is also included in WI CPS 313.

Surface Treatment. Select a surface treatment
that is stable and appropriate to the purpose of the
heavy use area. Surfacing options are included

in Table 1. Surface treatments must meet the
following requirements according to the material
used.

Concrete. Slabs-on-ground subject to cattle traffic
or infrequent use by light agricultural equipment
may utilize the surfacing options in Table 1.

Design slabs-on-ground subject to distributed
stationary loads, light vehicular traffic, or infrequent
use by heavy trucks or agricultural equipment in
accordance with American Concrete Institute (ACI)
Guide for the Design and Construction of Concrete
Parking Lots (ACI 330R). Design slabs-on-ground
subject to regular or frequent heavy truck or heavy
agricultural equipment traffic in accordance with
ACI Guide to Design of Slabs-on-Ground (ACI
360R). Design liquid-tight slabs in accordance
with ACI Code Requirements for Environmental
Concrete Structures, Slabs-on-Soil (ACI 350,
Appendix H).

Design concrete structures in accordance with
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NRCS National Engineering Manual (NEM), Part
536, Structural Engineering.

Bituminous Concrete Pavement. Refer to
AASHTO Guide for Design of Pavement Structures
or the applicable State highway department’s
specification for design criteria for bituminous
concrete paving.

In lieu of a site-specific design for areas that will
be subject to light use, pave with a minimum of 4
inches of compacted bituminous concrete over a
subgrade of at least 4 inches of well-compacted
gravel. Use bituminous concrete mixtures
commonly used for road paving in the area.

Aggregate. Design aggregate surfaces for
expected wear and intended use. In lieu of a
site-specific design for areas that will be subject to
cattle traffic or infrequent use by light agricultural
equipment, utilize the surfacing options in Table 1.

For other applications, use NRCS Agricultural
Engineering Note 4, Earth and Aggregate Surfacing
Design Guide, or other appropriate methodology to
design aggregate thickness.

Mulches. Use a minimum layer thickness of 6
inches for materials such as limestone screenings,
cinders, tanbark, bark mulch, brick chips, or
shredded rubber. Mulches are not recommended
for livestock or vehicular applications.

Vegetation. Select vegetation that can withstand
the intended use. Establish the vegetation in
accordance with the criteria in WI CPS, Critical
Area Planting (Code 342).

Other. Other materials can be used if they will
serve the intended purpose and design life.

Structures. When a roof is needed to address the
resource concern, use WI CPS, Roofs and Covers
(Code 367). For non-waste applications, design
structures according to the accepted engineering
practice.

Drainage and Erosion Control. Include
provisions in the design for surface and subsurface
drainage, as needed. Include provisions for
disposal and runoff without causing erosion or
water quality impairment. To the extent possible,
prevent surface water from entering the heavy use
area.

Stabilize all areas disturbed by construction as
soon as possible after construction. Refer to the
criteria in WI CPS, Critical Area Planting (Code
342), for establishment of vegetation. If vegetation
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is not appropriate for the site, use the criteria in
WI CPS, Mulching (Code 484) to stabilize the
disturbed area.

Additional Criteria for Livestock Heavy Use
Areas

Other practices shall be utilized to collect, store,
utilize, or treat manure and contaminated runoff
where contaminated runoff will cause a resource
concern.

Animal yards or lots shall be located a minimum of
50 feet from any well or sinkhole.

The animal yard area for various animal types

and sizes; lot surfacing and feeding requirements
shall be in accordance with the areas shown in the
Wisconsin Supplement to Chapter 10 in the NRCS
NEH Part 651, Agricultural Waste Management
Field Handbook (AWMFH), or in livestock planning
handbooks published by Midwest Plan Service.

Additional Criteria for Recreation Areas

The American Disabilities Act of 1990 (ADA)
requires recreation areas that are used by the
public to be accessible to people with disabilities.
Address accessibility requirements for new
construction and when existing facilities are being
altered.

CONSIDERATIONS

Heavy use areas can have a significant impact

on adjoining land uses. These impacts can be
environmental, visual and cultural. Select a
treatment that is compatible with adjoining areas.
Consider such things as proximity to neighbors and
the land use where the stabilization will take place.

Vegetated heavy use areas may need additional
materials such as geogrids or other reinforcing
techniques, or planned periods of rest and recovery
to ensure that vegetative stabilization will succeed.

Consider the safety of the users during the design.
Avoid slippery surfaces, sharp corners, or surfaces
and structures that might entrap users. For heavy
use areas used by livestock, avoid the use of sharp
aggregates that might injure livestock.

Paving or otherwise reducing the permeability of
the heavily used area can reduce infiltration and
increase surface runoff. Depending on the size of
the heavy use area, this can have an impact on the
water budget of the surrounding area. Consider the
effects to ground and surface water.



Installation of heavy use area protection on muddy
sites can improve animal health. Mud transmits
bacterial and fungal diseases and provides a
breeding ground for flies. Hoof suctions makes

it difficult for cattle to move around in muddy
areas. In addition, mud negates the insulation
value of hair coat and the animals must use more
energy to keep warm. As temperatures fall, animal
bunching may occur, which can reduce or eliminate
vegetative cover and lead to erosion and water
quality concerns.

To reduce the negative water quality impact of
heavy use areas, consider locating them as far

as possible from waterbodies or water courses. In
some cases, this may require relocating the heavily
used area rather than just armoring an area that is
already in use.

To reduce the potential for air quality problems
from particulate matter associated with a heavy
use area, consider the use of WI CPS, Windbreak/
Shelterbelt Establishment (Code 380), Herbaceous
Wind Barriers (Code 603), Dust Control from
Animal Activity on Open Lot Surfaces (Code 375),
or Dust Control on Unpaved Roads and surfaces
(Code 373) to control dust from heavy use areas.

Consider ways to reduce the size of the heavy
use areas as much as possible. This may require
changes in how the livestock are managed, but in
the long run, may result in less maintenance and a
more efficient operation.

For areas that will need to be cleaned frequently
by scraping, loose aggregate or other non-
cementitious materials may not be the best choice.
Consider a more durable surface such as concrete.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for heavy use
area protection that describe the requirements for
installing the practice according to this standard.
As a minimum, the plans and specifications should
include:

+ Aplan view showing the location and extent of
the practice. Include the location and distances
to adjacent features and known utilities.

» Typical section(s) showing the type and required
thickness of paving or stabilization materials.

* Agraded plan, as needed.

* Where appropriate, plans for required structural
details.

¢ Method and materials used to stabilize areas
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disturbed by construction.

» Construction specifications with site specific
installation requirements.

OPERATION AND MAINTENANCE

Prepare an Operation and Maintenance (O&M)
plan and review with the operator prior to practice
installation. The minimum requirements to be
addressed in the O&M plan are:

1. Periodic inspections — annually and immediately
following significant rainfall events.

2. Prompt repair or replacement of damaged
components especially surfaces that are
subjected to wear or erosion.

3. For livestock heavy use areas, include
requirements for the regular removal and
management of manure, as needed.

4. For vegetated heavy use areas, restrict use
as needed to protect the stand and to allow
vegetative recovery.
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Table 1: Surface Material Criteria and Separation Distances

Fondation Separation to Bedrock
Option i Cross Section Option or Subsurface
Condition .
Saturation (ft.)
Firm? Raised Earth 3
B Firm Minimum 6” crushed stone? 3
c Firm Minimum 6” crushed stone over NRCS Wisconsin Construction Specification 3
(WCS)-13, Geotextile, Class IV
D Firm Minimum 4” crushed stone over 6” base course of graded rock® 3
. 5” non-reinforced concrete with maximum control joint spacing of 16’ in both
E Firm . . 2
length and width, over 6” sand/gravel
F4 Firm 5” reinforced concrete with designed control joint spacing over 6” sand/gravel 2
G® Firm 5” reinforced concrete with waterstop, over 6” sand/gravel 2
H Firm 5” concrete reinforced with temperature and shrinkage steel only 2
| Firm Minimum 4” asphalt over 6” sand/gravel 3
’ Minimum 4” crushed stone over 8” base course of graded rock over 6” of
J Soft 3
sand and fine gravel
K Soft Minimum 4” crushed stone over 8” base course of graded rock over NRCS 3
WCS-13, Geotextile, Class IV
L Soft Minimum 4” crushed stone over 18” base course of graded rock 3
Minimum 4” crushed stone over 18” base course of graded rock over 6” sand
M Soft 3
and gravel
Minimum 8” crushed stone over geogrid over NRCS WCS-13, Geotextile,
N Soft Class IV 3

'"Guidance can be found in EFH Chapter 4 and Figure 4-14 for information regarding bearing capacity and foundation properties.

2Crushed Stone: 100% passing 3/4” sieve and 10% maximum passing the #200 sieve.

3Graded Rock: 100% passing the base course thickness dimension and a maximum of 10% passing the 3/4” sieve. All sizes between the limits
shown on the drawings are to be represented.

“Reinforcing and control joint spacing according to Subgrade Drag Theory Design as found in ACI 360, Design of Slabs on Grade, or Engineering
Field Handbook (EFH), Chapter 17.

50ption G is the only option that can be used where the potential for groundwater contamination is the resource concern.

« Option G requires deformed steel reinforcing bars and control joint spacing according to Subgrade Drag Theory Design.
« Option G requires the installation of embedded waterstops at all control, construction, and isolation joints.
« Waterstop to be in accordance with NRCS Wisconsin Construction Specification 4, Conrete.

« Maximum wheel load of 5000 pounds at spacing of 8 feet or to be designed using ACI 360, Design of Slabs on Grade.
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SUBSURFACE DRAIN

Code 606

Natural Resources Conservation Service
Conservation Practice Standard

I. Definition

A conduit installed beneath the ground surface to
collect and/or convey excess water.

Il. Purpose

This practice may be applied as part of a resource
management system to achieve one or more of the
following purposes.

e Remove or distribute excessive soil water.
e Remove salts and other contaminants from the
soil profile.

lll. Conditions Where Practice Applies

This standard applies to agricultural land where a
shallow water table exists and where a subsurface
drainage system can mitigate the following adverse
conditions caused by excessive soil moisture.

Poor health, vigor and productivity of plants.
Poor field trafficability.

Accumulation of salts in the root zone.

Health risk and livestock stress due to pests such
as flukes, flies, or mosquitoes.

e  Wet soil conditions around farmsteads,
structures, and roadways.

This standard also applies where collected excess
water can be distributed through a subsurface water
utilization or treatment area.

IV. Federal, Tribal, State, and Local Laws
Users of this standard should be aware of potentially
applicable federal, tribal, state and local laws, rules,
regulations or permit requirements governing
subsurface drains. This standard does not contain the
text of federal, tribal, state, or local laws.

V. Criteria

The following criteria apply to all purposes.

A. Capacity

Design capacity shall be based on the following,
as applicable.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard,
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water

Conservation Association office at (608) 441-2677.

1. Application of a locally proven drainage co-
efficient for the acreage drained. The
minimum coefficients are shown in Tables 1
and 2.

Table 1
Drainage Coefficients
(No Open Inlets)
Soil Field Crops | Truck Crops
(inches) (inches)
Mineral Y% t0 /2 Y210 ¥4
Organic %10 % Yato 1%

The condition in Table 1 assumes that
surface drainage is adequate. The selected
drainage coefficient applies to the entire area
being drained.

Table 2
Drainage Coefficients

(Surface Inlets in Subsurface Drains)

Field Crops Truck Crops
Soil Blind Open Blind Open
Inlets Inlets Inlets Inlets
(inches) | (inches) | (inches | (inches)
Mineral | Y210 % ¥%tol Y2101 1to 1%
Organic | “tol | %tol1% | %to2 2t04

Note: A Y-inch coefficient may be used if
the organic soil occurs only as a small
pocket in the vicinity of the inlet.

The selected drainage coefficient from
Table 2 will apply to the entire watershed
contributing runoff to the surface inlet,
except where only a small amount of runoff
will be impounded at the location of the inlet
with the remainder flowing away in a
confined channel. For the latter case, the
drain (tile) shall be large enough to remove
the impounded water in 24 hours, plus
providing additional capacity for the
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required internal drainage. Blind inlets
should only be used in areas where surface
drainage will handle most of the surface
water.

2. Yield of groundwater based on the expected
deep percolation of irrigation water from the
overlying fields.

3. Comparison of the site with other similar
sites where subsurface drain yields have
been measured.

4. Measurement of the rate of subsurface flow
at the site during a period of adverse weather
and groundwater conditions.

5. Application of Darcy’s law to lateral or
artesian subsurface flow.

6. Contributions from surface inlets based on
hydrologic analysis or flow measurements.

Size

The size of subsurface drains shall be computed
by applying Manning’s formula, using roughness
coefficients recommended by the manufacturer
of the conduit. The size shall be based on the
maximum design flow rate and computed by
using one of the following assumptions:

1. The hydraulic gradeline parallel to the
bottom grade of the subsurface drain with
the conduit flowing full at design flow
(normal condition, no internal pressure).

2. The conduit flowing partly full where a
steep grade or other conditions require
excess capacity.

3. The conduit flowing under pressure with
hydraulic grade line set by site conditions,
which differs from the bottom grade of the
subsurface drain.

For assumptions 1 or 2 above, the minimum size
of subsurface drains may be determined using
the drainage charts in the NRCS National
Engineering Handbook (NEH) Part 650,
Engineering Field Handbook, Chapter 14.

All subsurface drains shall have a nominal
diameter that equals or exceeds 3 inches.

NRCS, WI
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C.

Internal Hydraulic Pressure

Drains are normally designed to flow with no
internal pressure, and the flow is normally
classified as open channel. The design internal
pressure of drains shall not exceed the limits
recommended by the manufacturer of the
conduit.

Horizontal Alignment

A change in horizontal direction of the
subsurface drain shall be made by one of the
following methods:

1. The use of manufactured fittings.
2. The use of junction boxes or manholes.

3. A gradual curve of the drain trench on a
radius that can be followed by the trenching
machine while maintaining grade.

Location, Depth, and Spacing

The location, depth, and spacing of the
subsurface drain shall be based on site conditions
including soils, topography, groundwater
conditions, crops, land use, outlets, saline or
sodic conditions, and proximity to wetlands.

The minimum depth of cover over subsurface
drains may exclude sections of conduit near the
outlet or through minor depressions, providing
these sections of conduit are not subject to
damage by frost action or equipment travel.

Continuous pipe shall be used where it is not
feasible to obtain cover as specified, such as
where drain lines cross waterways, or roads, the
outlet end of mains, or near structures. The
continuous pipe shall be of sufficient strength
and durability to withstand expected loadings
and weathering.

In mineral soils, the minimum depth of cover
over subsurface drains shall be 2.0 feet.

In organic soils, the minimum depth of cover
after initial subsidence shall be 3.0 feet. If water
control structures are installed and managed to
limit oxidation and subsidence of the soil, the
minimum depth of cover may be reduced to

2.5 feet.



For flexible conduits, maximum burial depths
shall be based on manufacturer’s
recommendations for the site conditions, or
based on a site-specific engineering design
consistent with methods in NRCS National
Engineering Handbook (NEH), Part 636,
Chapter 52, Structural Design of Flexible
Conduits.

For computation of maximum allowable loads on
subsurface drains of all materials, use the trench
and bedding conditions specified and the
compressive strength of the conduit. The design
load on the conduit shall be based on a
combination of equipment loads, trench loads,
and road traffic as applicable.

Equipment loads shall be based on the maximum
expected wheel loads for the equipment to be
used, the minimum height of cover over the
conduit, and the trench width.

Equipment loads on the conduit may be
neglected when the depth of cover exceeds 6
feet. Trench loads shall be based on the type of
backfill over the conduit, the width of the trench,
and the unit weight of the backfill material.

Minimum Velocity and Grade

In areas where sedimentation is not a hazard,
minimum grades shall be based on site
conditions and a velocity of not less than 0.5 feet
per second. If a sedimentation hazard exists, a
velocity of not less than 1.4 feet per second shall
be used to establish the minimum grades.
Otherwise, provisions shall be made for
preventing sedimentation by use of filters or by
collecting and periodically removing sediment
from installed traps, or by periodically cleaning
the lines with high-pressure jetting systems or
cleaning solutions.

Maximum Velocity

Design velocities for perforated or open joint
pipe shall not exceed those given in Table 3,
unless special protective measures are installed.
Design velocities with protective measures shall
not exceed manufacturer’s recommended limits.
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Table 3
Maximum Flow Velocities by Soil Texture
. Velocity

Soil Texture (ft.Jsec)
Sand and sandy loam 35
Muck (sapric) '
Silt and silt loam 50
Mucky peat (hemic) '
Silty clay loam 6.0
Clay and clay loam 70
Peat (fibric) '
Coarse sand or gravel 9.0

On sites where topographic conditions require
drain placement on steep grades and design
velocities greater than indicated in Table 3,
special measures shall be used to protect the
conduit or surrounding soil.

Protective measures for high velocities shall
include one or more of the following, as
appropriate:

1. Enclose continuous perforated pipe or
tubing with fabric type filter material or
properly graded sand and gravel.

2. Use non-perforated continuous conduit or a
watertight pipe, and sealed joints.

3. Place the conduit in a sand and gravel
envelope, or initial backfill with the least
erodible soil available.

4. Select rigid butt end pipe or tile with straight
smooth sections and square ends to obtain
tight fitting joints.

5. Wrap open joints of the conduit with tar-
impregnated paper, burlap, or special fabric-
type filter material.

6. Install larger diameter drain conduit in the
steep area to help assure a hydraulic grade
line parallel with the conduit grade.

7. Install open air risers for air release or entry
at the beginning and downstream end of the
high velocity section.

Releases from drainage water management
structures shall not cause flow velocities in
perforated or open joint drains to exceed
allowable velocities in Table 3, unless protective
measures are installed.
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H. Thrust Control

Follow pipe manufacturer’s recommendations
for thrust control or anchoring, where the
following conditions exist.

1. Axial forces that tend to move the pipe
down steep slopes.

2. Thrust forces from abrupt changes in
pipeline grade or horizontal alignment,
which exceed soil bearing strength.

3. Reductions in pipe size.

In the absence of manufacturer’s data, thrust
blocks shall be designed in accordance with
NEH, Part 636, Chapter 52, Structural Design of
Flexible Conduits.

Outlets

Drainage outlets shall be adequate for the
quantity and quality of water to be discharged.
Sinkholes and wells are not to be used as outlets.

Outlets to surface water shall be designed to
operate without submergence under normal
conditions.

For discharge to streams or channels, the outlet
invert shall be located above the elevation of
normal flow and at least 1.0 foot above the
channel bottom.

Outlets shall be protected against erosion and
undermining of the conduit, entry of tree roots,
damaging periods of submergence, and entry of
rodents or other animals into the subsurface
drain.

A continuous section of pipe without open joints
or perforations, and with stiffness necessary to
withstand expected loads, shall be used at the
outlet end of the drain line. Minimum lengths
for the outlet section of conduit are provided in
Table 4. Single-wall Corrugated Plastic Pipe is
not suitable for the section that outlets into a
ditch or channel.

For outlets into sumps, the discharge elevation
shall be located above the elevation at which
pumping is initiated.
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Table 4
Minimum Length of Outlet Pipe Sections

Pipe Diameter Min. Section
(in.) Length (ft.)
8 and smaller 10
Larger than 8 20

The use and installation of outlet pipe shall
conform to the following requirements:

1. If burning vegetation on the outlet ditch
bank is likely to create a fire hazard, the
material from which the pipe is fabricated
must be fireproof.

2. At least two-thirds of the pipe section shall
be buried in the ditch bank, and the
cantilever section must extend to the toe of
the ditch side slope, or the side slope shall
be protected from erosion.

3. Ifice or floating debris may damage the
outlet pipe, the outlet shall be recessed to the
extent that the cantilevered part of the pipe
will be protected from the current of flow in
the ditch or channel.

4. Headwalls used for subsurface drain outlets
must be adequate in strength and design to
avoid washouts and other failures.

Protection from Biological and Mineral
Clogging

Drains in certain soils are subject to clogging of
drain perforations by bacterial action in
association with ferrous iron, manganese, or
sulfides. Iron ochre can clog drain openings and
can seal manufactured (fabric) filters.
Manganese deposits and sulfides can clog drain
openings.

Where bacterial activity is expected to lead to
clogging of drains, access points for cleaning the
drain lines shall be provided.

Where possible, outlet individual drains to an
open ditch to isolate localized areas of
contamination and to limit the translocation of
contamination throughout the system.



K. Protection From Root Clogging

Problems may occur where drains are in close
proximity to perennial vegetation. Drain
clogging may result from root penetration by
water-loving trees, such as willow, cottonwood,
elm, soft maple, some shrubs, grasses, and deep-
rooted perennial crops growing near subsurface
drains.

The following steps may reduce the incidence of
root intrusion:

1. Install a continuous section of non-
perforated pipe or tubing with sealed joints,
through the root zone.

2. Remove water-loving trees for a distance of
at least 100 feet on each side of the drain,
and locate drains a distance of 50 feet or
more from non-crop tree species.

3. Provide for intermittent submergence of the
drain to limit rooting depth by installing a
structure for water control (e.g., an inline
weir with adjustable crest) that allows for
raising the elevation of the drain outlet.

Water Quality

Septic systems shall not be directly connected to
the subsurface drainage system, nor shall animal
waste be directly introduced into the subsurface
drainage system.

. Materials

Subsurface drains include flexible conduits of
plastic, bituminized fiber, or metal; rigid
conduits of vitrified clay or concrete, or other
materials of acceptable quality.

The conduit shall meet strength and durability
requirements for the site. All conduits shall meet
or exceed the minimum requirements of the
appropriate specifications published by the
American Society for Testing and Materials
(ASTM), American Association of State
Highway Transportation Officials (AASHTO),
or the American Water Works Association
(AWWA); and the minimum requirements
indicated in NRCS FOTG Section 1V, Wisconsin
Construction Specification 44, Corrugated
Polyethylene Tubing.
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N. Foundation

If soft or yielding foundations are encountered,
the conduits shall be stabilized and protected
from settlement. The following methods are
acceptable for the stabilization of yielding
foundations.

1. Remove the unstable material and provide a
stable bedding of granular envelope or filter
material.

2. Provide continuous cradle support for the
conduit through the unstable section.

3. Bridge unstable areas using long sections of
conduit having adequate strength and
stiffness to ensure satisfactory subsurface
drain performance.

4. Place conduit on a flat, treated plank. This
method shall not be used for flexible (e.g.,
corrugated plastic pipe) without proper
bedding between the plank and conduit.

Filters and Filter Material

Filters shall be used around conduits, as needed,
to prevent movement of the surrounding soil
material into the conduit. The need for a filter
shall be determined by the characteristics of the
surrounding soil material, site conditions, and the
velocity of flow in the conduit. A suitable filter
shall be used if any of the following conditions
exist.

1. Local experience with soil conditions
indicates a need.

2. Soil materials surrounding the conduit are
dispersed clays, silts with a Plasticity Index
less than 7, or fine sands with a Plasticity
Index less than 7.

3. The soil is subject to cracking by
desiccation.

4. The method of installation may result in
inadequate consolidation between the
conduit and backfill material.

If a sand-gravel filter is specified, the filter
gradation shall be based designed in accordance
with NEH, Part 633, Chapter 26, Gradation
Design of Sand and Gravel Filters.
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Specified filter material must completely encase
the conduit such that all openings are covered
with at least 3 inches of filter material, except
where the top of the conduit and side filter
material are to be covered by a sheet of plastic or
similar impervious material to reduce the
quantity of filter material required. In all cases,
the resulting flow pattern through filter material
shall be a minimum of 3 inches in length.

Geotextile filter materials may be used, provided
that the effective opening size, strength,
durability, and permeability are adequate to
prevent soil movement into the drain throughout
the expected life of the system. Geotextile filter
material shall not be used where the silt content
of the soil exceeds 40 percent.

Envelopes and Envelope Material

Envelopes shall be used around subsurface
drains if needed for proper conduit bedding or to
improve flow characteristics into the conduit.

Materials used for envelopes do not need to meet
the gradation requirements of filters, but must
not contain materials that will cause an
accumulation of sediment in the conduit, or
materials that will render the envelope unsuitable
for bedding of the conduit.

Envelope materials shall consist of sand-gravel,
organic, or similar material. One hundred
percent of sand-gravel envelope materials shall
all pass a 1.5-inch sieve; not more than 30
percent shall pass a Number 60 sieve; and not
more than 5 percent shall pass the Number 200
sieve.

Organic or other compressible envelope
materials shall not be used below the centerline
of flexible conduits. All organic or other
compressible materials shall be of a type that
will not readily decompose.

Placement and Bedding

Placement and bedding requirements apply to
both excavation trenching and plow type
installations.

Place the conduit on a firm foundation to ensure
proper alignment.

Conduits shall not be placed on exposed rock, or
on stones greater than 1% inches for conduits 6
inches or larger in diameter, or on stones greater
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than % inch for conduit less than 6 inches in
diameter. Where site conditions do not meet this
requirement, the trench must be over-excavated a
minimum of 6 inches and refilled to grade with a
suitable bedding material.

If installation will be below a water table or
where unstable soils are present, special
equipment, installation procedures, or bedding
materials may be needed. These special
requirements may also be necessary to prevent
soil movement into the drain or plugging of the
envelope if installation will be made in materials
such as soil slurries.

For the installation of corrugated plastic pipe
with diameters of 8 inches or less, one of the
following bedding methods shall be specified.

1. Ashaped groove providing an angle of
support of 90 degrees or greater shall be
provided in the bottom of the trench for
tubing support and alignment.

2. Asand-gravel envelope, at least 3 inches
thick, to provide support.

3. Compacted bedding material beside and to
3 inches above the conduit.

For the installation of corrugated plastic pipe wit
diameters larger than 8 inches, the same bedding
requirements shall be met except that a semi-
circular or trapezoidal groove shaped to fit the
conduit with a support angle of 120 degrees will
be used rather than a V-shaped groove.

For rigid conduits installed in a trench, the same
requirements shall be met except that a groove or
notch is not required. For trench installations
where a sand-gravel or a compacted bedding is
not specified, the initial backfill for the conduit
shall be selected material containing no hard
objects (e.g., rocks or consolidated chunks of
soil) larger than 1.5 inches in diameter. Initial
backfill shall be carried to a minimum of

3 inches above the conduit.

Auxiliary Structures and Protection

The capacity of any structure installed in the
drain line shall be no less than that of the line or
lines feeding into or through them.

Structures for water table management, with
provisions to elevate the outlet and allow
submergence of the upstream drain, shall meet



VI.

applicable design criteria in Wisconsin NRCS
FOTG Conservation Practice Standards 587,
Structure for Water Control, and 554, Drainage
Water Management.

If the drain system is to include underground
outlets, the capacity of the surface water inlet
shall not be greater than the maximum design
flow in the downstream drain line or lines.
Covers or trash racks shall be used to ensure that
no foreign materials are allowed in the drain
lines. Inlets shall be protected from entry of
animals or debris. If sediment may pose a
problem, sediment traps shall be installed.

The capacity of a relief well system shall be
based on the flow from the aquifer, the well
spacing, and other site conditions, and shall be
adequate to lower the artesian water head to the
desired level. Relief wells shall not be less than
4 inches in diameter.

Junction boxes, manholes, catch basins, and sand
traps must be accessible for maintenance. A
clear opening of not less than 2.0 feet will be
provided in either circular or rectangular
structures.

The drain system shall be protected against
turbulence created near outlets, surface inlets, or
similar structures. Continuous non-perforated or
closed-joint pipe shall be used in drain lines
adjoining the structure where excessive
velocities will occur.

Junction boxes shall be installed where three or
more lines join or if two lines join at different
elevations. If the junction box is buried, a solid
cover should be used, and the junction box
should have a minimum of 1.5 feet of soil cover.

If not connected to a structure, the upper end of
each subsurface drain line will be closed with a
tight-fitting cap or plug of the same material as
the conduit, or other durable materials.

Watertight conduits designed to withstand the

expected loads shall be used where subsurface
drains cross under irrigation canals, ditches, or
other structures.

Considerations

When planning, designing, and installing this
practice, the following items should be considered.
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e Protection of shallow drains, auxiliary structures,
and outlets from damage due to freezing and
thawing.

e Proper surface drainage to reduce the required
intensity of the subsurface drainage system.

e  Designs that incorporate drainage water
management practices (or facilitate its future
incorporation) to reduce nutrient loading of
receiving waters.

e Drainage laterals oriented along elevation
contours to improve the effectiveness of drainage
water management structures.

e The effects of drainage systems on runoff
volume, seepage, and the availability of soil
water needed for plant growth.

e Confirmation of soil survey information with site
investigation, including auguring and shallow
excavations to identify soil profile hydraulic
characteristics, soil texture layering, water table
depth, etc.

e The effects of drainage systems on the hydrology
of adjacent lands.

e  Subsoiling or ripping of soils with contrasting
texture layers to improve internal drainage.

e |Installations in dry soil profile to minimize
problems of trench stability, conduit alignment,
and soil movement into the drain.

e The effects to surface water quality.

e  Use of temporary flow blocking devices to
reduce risk of drain water contamination from
surface applications of manure.

VII. Plans and Specifications

Plans and specifications for installing subsurface
drains shall be in keeping with this standard and shall
describe the requirements for applying the practice to
achieve its intended purpose.

At a minimum, plans specifications shall include, as
applicable: location of drainage system; wetland
delineation(s); conduit lengths, grades, sizes, and
type of materials; structure locations, dimensions,
and elevations; outlet locations, elevations, and

NRCS, WI
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protection required; and normal water level
elevations in outlet ditches or streams.

VIIl. Operation and Maintenance

The Operation and Maintenance (O&M) Plan shall
provide specific instructions for operating and
maintaining the system to insure proper function as
designed. Ata minimum, the O&M Plan shall
address:

e Necessary periodic inspection and prompt repair
of system components (e.g., structures for water
control, underground outlets, vents, drain outlets,
trash and rodent guards).

e Winterization protection from freezing
conditions for drainage systems in cold climates.

IX. References

USDA, NRCS, National Engineering Handbook,
Part 624, Chapter 4, Subsurface Drainage.

USDA, NRCS, National Engineering Handbook,
Part 633, Chapter 26, Gradation Design of Sand and
Gravel Filters.

USDA, NRCS, National Engineering Handbook,
Part 636, Chapter 52, Structural Design of Flexible
Conduits.

USDA, NRCS, Wisconsin Field Office Technical
Guide, Section IV, Conservation Practice Standards
and Specifications.
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WASTE TRANSFER

(No.)
Code 634

Natural Resources Conservation Service
Conservation Practice Standard

|. Definition

A system using structures, conduits or equipment to
convey byproducts (wastes) from agricultural
operations to points of usage.

[I. Purposes

To transfer waste (manure, manure processing
derivatives', contaminated runoff, and wastewater,
which includes milking center waste, leachate from
feed holding areas, and similar waste materials) in a
manner which safeguards the environment. It includes
transfer through a hopper, reception structure, a pump,
channel, or permanently installed conduit to:

A waste storage facility,

A waste treatment facility,

A wastewater treatment system,
A loading area,

Cropland.

[ll. Conditions Where Practice Applies

The waste transfer component is part of a planned
agricultural waste management or comprehensive
nutrient management system.

This practice standard applies where manure and other
waste is generated by livestock production or
processing, and a permanently installed conveyance
system is necessary to transfer material from the
source to a storage facility, treatment facility or
system, loading area, or cropland. This includes
moving nutrients from one geographical area with
excess nutrients to a geographical area that can utilize
the nutrients in an acceptable manner.

This practice standard does not apply to conveyance
systems using equipment or mechanisms such as
gutters, barn cleaners, alley scrapers, or belts for
moving manure in the housing facility to the manure
transfer system.

This practice standard does not apply to transfer by
vehicles or temporary surface pipe or hoses from the
storage facility, treatment facility or system, or loading
area to the field or another storage facility.

IV. Federal, Tribal, State and Local Laws

Waste transfer systems shall comply with all federal,
tribal, state and local laws, rules or regulations or
permit requirements governing waste transfer. The
operator is responsible for securing required permits.
This standard does not contain the text of the federal,
tribal, state or local laws.

V. Criteria

The following minimum criteria shall apply to all
waste transfer designs.

A. General Criteria
1. Management Assessment

A management assessment shall be
conducted, documented, and incorporated
into the design. The assessment shall be
performed with the owner/operator to explore
options and to determine the purpose of
transfer components, available resources,
manure handling practices, and waste
characteristics.

The management assessment shall address
the following:

a. Waste Characterization.
1) Sources, volumes and consistency of
manure, contaminated runoff,
manure processing derivatives,

leachate, wastewater, and other
inputs to the waste transfer system.

2) Animal types.
3) Bedding types and quantity.

b. Waste handling, transfer methods and
duration.

c. Facility waste removal methods.

d. Access needs and limitations.

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the current version of this standard, NRCS, WI
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 1/14
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634-2

e. Safety needs.
f.  Labor and equipment needs.

g. Odor production concerns and control
strategies.

h.  Aesthetics and animal health.
i.  Provisions for facility expansion.
Site Assessment

A site assessment shall be conducted,
documented, and incorporated into the
design. The assessment shall be performed to
determine physical site characteristics that
will influence the placement, construction,
maintenance, and environmental integrity of a
proposed waste transfer system. The
assessment shall include input from the
owner/operator. The site assessment shall
include the following.

a. Locations and elevations of buildings,
roads, lanes, soil test pits, property lines,
setbacks, easements, wells, springs,
floodplains, surface waters, surface
drains, drain tile, utilities, overhead
lines, cultural resources, and wetlands.

b. Subsurface investigations for reception
structures, channels and transfer pipes in
the animal production area shall be
located such that no portion of the
structure, channel or pipe is greater than
100 feet from a subsurface investigation
point. The investigation shall extend to
a minimum depth to ensure required
separation distances for the proposed
component are achieved.

¢. Additional soil investigations shall be
conducted if there are substantial
variations within or between the soil
investigations that may affect the
design.

d. Subsurface investigation logs shall
include:

1) Soil layers described with respect
to thickness, texture using the
Unified Soil Classification System
(USCS), Munsell color, presence
and color of redoximorphic features
(soil mottling), gleyed soil and
moisture condition.

NRCS, WI
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2) The elevation of bedrock and
bedrock type, if encountered, such
as sandstone, limestone, dolomite,
or granite.

3) The upper elevation of all saturated
layers encountered shall be
recorded in the field.

e. Subsurface investigations shall include a
narrative describing the design
limitations that have been derived from
the soils data.

3. Separation from Subsurface Saturation or

Bedrock

The separation is determined to be the
closest distance from any point on the inside
surface of the component to the feature from
which separation is required.

The definition of subsurface saturation is not
intended for application in any context other
than to protect components installed from
hydrostatic loadings.

a. For the purposes of this standard,
factors used to identify subsurface
saturation shall include observed
saturation, gleyed soil, gray mottles,
and soil color in conjunction with
nearby surface water features. The
highest subsurface saturation elevation
identified in a test pit/soil boring will be
identified by any of the following soil
properties.

1) Free water or wet soil identified by
glistening, due to the slow release
of water.

2) Gleyed soil, that may extend
uninterrupted from an observed
free water surface.

3) The presence of distinct gray
redoximorphic features with a
chroma of 2 or less based on
Munsell color charts.

4) Depleted matrices having a value
of 4 or more and chroma 2 or less
based on Munsell color charts. In
some cases soil parent materials
have a natural color of 2 chroma or
less or gleyed color that is not due
to saturation. In these cases other
indicators may be used: landscape



position, elevation or soils in
relation to nearby water features.

In soils not conducive to mottling, such
as sand, the subsurface saturation
elevation shall be established by
evaluating the soil morphology of the
soil profile. Other indicators that may
be considered in making the
determination are the position of the
soil in the landscape, topography,
nearby wetlands and well construction
logs.

Subsurface saturation, if encountered,
shall not be drained (or have water-
bearing layers removed) except as
described for perched conditions.
Perched conditions may be drained or
water-bearing materials removed to
achieve separation distances in the
tables and relieve hydrostatic loads.
Documentation to demonstrate that
subsurface saturation is perched and of
drainable extent or its effects otherwise
eliminated shall be included in the site
assessment. All drainage systems shall
drain by gravity. The effect of
temporary tailwater on the component
and the effects of outletting to perennial
and intermittent waterways shall be
evaluated. A drainage system shall be
located around the outside perimeter of
the component footprint and drain to a
surface outlet.

If the site assessment indicates artesian
features, a hydrogeologic and
geotechnical evaluation of the site shall
be completed to determine the site
suitability for in-ground components.

Excavation of bedrock is permitted to
achieve the required separation distance
as specified in the tables. Bedrock shall
not be removed by blasting. The
exposed bedrock surface shall be
evaluated to ensure a structurally sound
base. Fractures or voids shall be treated
to prevent migration of soil material.
The surface of excavated bedrock shall
have a positive grade, minimum of 1
percent, under and away from the
component, as to prevent any significant
ponding on the rock surface unless
otherwise stated in specific criteria
sections. If bedrock is excavated, the
material placed between the component

a.
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and the bedrock shall have a minimum
of 20% passing the #200 sieve.

4. Flood Prone Areas

Reception structures, channels and
hoppers located in flood prone areas
shall be protected from inundation,
structural damage and instability from
the maximum water elevation resulting
from the 25-year, 24-hour rainfall
event.

Waste transfer components located
within the maximum water elevation
resulting from the 25-year, 24-hour
rainfall event, shall be designed for
additional loadings such as hydrostatic
pressures and buoyancy/uplift. These
systems shall also be evaluated for
additional protections such as automatic
shutoff systems, backflow prevention
valves or check valves, watertight
connections, main power disconnects,
submersible type splices on electrical
lines, etc. Any vents, power supplies,
and automatic or manual shutoff
controls shall be located at or above the
maximum water elevation resulting
from the 25-year, 24-hour rainfall event
S0 that access is possible.

Safety

The system design shall identify and
minimize the hazards to animals and people
during construction and operation. \Waste
transfer designs may create confined spaces,
which can pose significant hazards to people.
At a minimum, a design shall include the
following.

a.

Open structures shall be provided with
covers or barriers such as gates, safety
fences (see Wisconsin NRCS Field Office
Technical Guide, Section IV (WI FOTG),
Conservation Practice Standard 382,
Fence), etc., to restrict access of animals or
people. Include warning signs as
necessary.

Tank covers shall be designed to withstand
both dead and live loads. The live load
values for covers contained in ASAE
EP378.4, Floor and Suspended Loads on
Agricultural Structures Due to Use, and in
ASAE EP393.3, Manure Storages, shall be
the minimum used. For vehicles or
equipment in excess of 20,000 pounds

NRCS, Wi
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gross vehicle weight, the actual axle load
shall be used.

c. In push-off areas, barriers shall be installed
to prevent the accidental entry of tractors
or other equipment.

d. Warning signs shall be provided for waste
transfer systems as necessary to warn of
the danger of entry and to reduce the risk
of explosion, poisoning, or asphyxiation.
Appropriate signage shall be visibly
located at all access points.

e. Ventilation of enclosed areas shall be
provided as necessary to reduce the risk of
explosion and asphyxiation.

f.  Waste transfer lines from enclosed
buildings shall be provided with a water-
sealed trap and vent or similar devices
where necessary to control gas entry into
buildings.

g. A minimum of one in-line manual valve in
the transfer pipe, located as close to the
storage facility as practical, shall be
installed when the top of the storage
facility is higher than the top of the transfer
structure. An in-line valve is not required
if the transfer pipe does not penetrate the
liner and terminates at an elevation above
the top of the storage facility, thus
providing an air gap.

h.  Confined spaces where human entry may
occur shall be designed and operated in
compliance with the provisions contained
in ASABE EP470, Manure Storage Safety.
Covered channels and reception structures
that require humanly occupied equipment
operated in the transfer system for cleaning
shall not be utilized because they do not
meet this safety standard.

Failure Analysis

The overall functionality of the waste
transfer system shall be evaluated for
possible malfunctions that could lead to a
release of the waste transfer system contents
outside the normal operational confines of
the waste management system. Identified
potential failures should be addressed in the
design phase, the operation and maintenance
plan, and the emergency response plan.

NRCS, WI
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Construction Plans and Specifications

Construction plans and specifications for
installing waste transfer systems shall be in
accordance with this standard and shall
describe the requirements for applying the
practice to achieve its intended purpose,
including the maximum design working
pressure and the transfer system pressure
rating of each transfer system. Construction
plans and specifications shall include a
location map, plan view, profiles, cross
sections, details and specifications to ensure
that the project can be properly constructed.

Engineering Design Documentation

Engineering design documentation shall be
prepared in compliance with the Design
Deliverables in the Wisconsin NRCS
Statement of Work for the WI FOTG
Standard 634, and shall demonstrate that the
criteria in the NRCS practice standard have
been met. Design documentation shall
include all substantiating data, assumptions,
computations and analyses, and the
maximum design working pressure and the
transfer system pressure rating of each
transfer system.

Quality Assurance Plan

A quality assurance plan is required that
describes the type and frequency of testing,
the items requiring inspection, the
documentation required, and the
qualifications of the person doing the work.

The quality assurance plan shall address the
following items:

a. Site and Contact Information.

b. Introduction and Project Description —
Narrative Format.

c. Responsibilities of Key Parties.
d. Pre-Construction Meeting.

e. Items Requiring Inspection,
Observation, and Testing.

f.  As-built Plans and other Certification
(Attesting) Documentation.



10. Operation and Maintenance

An Operation and Maintenance (O&M) Plan
shall be prepared and reviewed with the
landowner and/or operator responsible for the
application of this practice. The O&M Plan
shall provide specific instructions for proper
operation and maintenance of each component
of this practice and shall detail the routine
maintenance needed to assure the
effectiveness and useful life of this practice.
The O&M Plan shall be consistent with the
purpose of this practice, safety requirements,
criteria for design and the Operation and
Maintenance Plan in WI FOTG Standard 313,
Waste Storage Facility.

At a minimum, the O&M Plan shall include
the following items:

a. System information including the general
system description, assumed system
performance, maximum design working
pressure and the transfer system pressure
rating of each transfer system.

b. Safety and emergency response including
actions to address potential component
failures identified in the waste transfer
system failure analysis and an
emergency response plan for actions
needed to address spills and overflows.

c. Operating procedures including: typical
operating procedures, procedures for
proper start-up and shutdown for the
operation of pumped transfer systems and
valve operation sequence if applicable.

d. Maintenance items including: scheduled
routine maintenance required by the
component manufacturer, procedures for
cleaning and unplugging pipe, and
inspection and maintenance of all safety
items.

B. Specific Criteria

1.

Reception Structures, Channels, Hoppers,
and Pumps

Reception structures, channels, hoppers, and
pumps shall meet the following criteria.

a. Joints and appurtenances shall be liquid
tight.
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Separation distances criteria in Table 1
shall be met.

Reception structures shall be sized as
follows:

1) Reception structures that are part of a
manure transfer system.

a) Reception structures not
receiving runoff and/or
precipitation shall be sized to
contain a minimum of one full
day’s manure production, plus
six inches extra depth for safety;
or

b) Reception structures receiving
runoff and/or precipitation shall
be sized to contain a minimum
of one full day’s manure
production, plus six inches extra
depth for safety, and the volume
of runoff and/or precipitation
from a 25-year, 24-hour rainfall
event. The increase in storage
volume due to runoff and/or
precipitation may be reduced if a
portion of this runoff and/or
precipitation can be safely
routed to and contained within
the waste management system.

2) Reception structures that are part of a
contaminated runoff or wastewater
management system.

a) Reception structures not
receiving runoff and/or
precipitation shall be sized
according to the appropriate
conservation practice standard
and design needs of the system;
or

b) Reception structures receiving
runoff and/or precipitation shall
be sized according to the
appropriate conservation
practice standard and design
needs of the system, plus the
volume of runoff and/or
precipitation from a 25-year, 24-
hour rainfall event. The increase
in storage volume due to runoff
and/or precipitation may be
reduced if a portion of this

NRCS, Wi
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runoff and/or precipitation can
be safely routed to and contained
within the waste management
system.

Openings to structures to receive material
from alley scrape collection shall be a
minimum of 9 square feet with one
dimension no smaller than 4 feet. The
opening shall be equipped with a grate
designed to support the anticipated loads,
or otherwise protected to prevent
accidental entry.

Cast in place reception structures and
channels shall be designed for static and
dynamic loading, including uplift
(buoyancy). Reception structures and
channels shall be designed to withstand
soil and hydrostatic loading in
accordance with WI FOTG Standard 313,
Waste Storage Facility. Covers, when
needed, shall be designed to support the
anticipated dead and live loads.

Prefabricated reception structures and
channels used to transfer manure and
manure processing derivatives shall be
designed according to the structural and
soil criteria in WI FOTG Standard 313,
Waste Storage Facility.

Prefabricated reception structures used to
transfer only wastewater and/or
contaminated runoff are not required to
meet the structural and soil criteria in WI
FOTG Standard 313, Waste Storage
Facility, but shall meet, at a minimum,
the following requirements:

The structure shall be currently listed in
the Wisconsin Department of Safety and
Professional Services (DSPS), Safety and
Building Division, Plumbing Products
Database.

1) The structure shall comply with all
stipulations listed in the Wisconsin
DSPS approval that relate to liquid
tightness and/or structural strength.

2) The structure shall be located a
minimum of 15 feet from established
or planned roadways, or designed for
anticipated loads.

3) No structural modifications to
prefabricated structures, such as
pump attachments, shall be made
unless approved in writing by the
manufacturer.

Pre-manufactured manholes shall
conform to the criteria in ASTM C478
and the base section shall have the riser
wall and base slab cast monolithically as a
single unit.

Pumps shall be sized to transfer waste at
the required system head and flow rate.
The type of pump shall be based on the
consistency of the waste and the type of
bedding used, if applicable.
Requirements for pump installations,
including connecting appurtenances,
shall be based on manufacturer’s
recommendations. Pumps installed for
transfer shall meet the requirements of
WI FOTG Standard 533, Pumping Plant.

When penetrating waste storage liners,
the performance and integrity of the liner
shall be maintained. All penetrations
and restraints shall meet the criteria in
WI FOTG Construction Specification
634, Waste Transfer (Spec. 634).

When solid/liquid waste separation is
planned, a filtration or screening device,
settling tank, settling basin, or settling
channel used to separate a portion of
solids from the manure or liquid waste
stream shall be designed in accordance
with WI FOTG Standard 632,
Solid/Liquid Waste Separation Facility.
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Separation Distances for Reception Structures Hoppers, Channels, Pumps, and Pipes

Bottom of Pump, Floor

Bottom of Pump, Floor Surface, or

Well, Spring, and

C;:]a';s::;ts Surface, or Pipe Invert Pipe Invert Relative to Subsurface Reservoir Separation
P Relative to Bedrock Saturation Distance !
Pumps

Pumps encased in . Bottom of pump maximum depth into

concrete > 6 inches saturation shall be 2 feet 2 50 feet
Pumps housed in a . Floor may be at the subsurface

drywel| Nete2 2 6 inches saturation level 2 50 feet
Reception Structures and Hoppers

Capacity < 6,000 Floor may be at the subsurface

gallons 2 1 foot saturation level"*®? 2 50 feet
;:;ﬁ)gglsty > 6,000 > 2 feet > 2 feet (>1 foot for sumps)"*®? > 100 feet
Channels

(> 2 foot depth) > 2 feet > 2 feet (>1 foot for sumps)"¢? > 100 feet
Pipes

All > 6 inches No restrictions > 25 feet

Nete 1 \well, spring, and reservoir separation distances are in accordance with NR 812, Well Construction and Pump
Installation. Items not listed in the table shall also be in accordance with NR 812. DNR-permitted animal feeding

operations need to follow the 250-foot well separation distance requirements of NR 243.

Note 2 Drywells contain pump hardware and are not intended to contain waste.

Note 3 Senaration distances from subsurface saturation is not required if the reception structure, hopper, or channel is
designed to withstand anticipated hydrostatic loads and uplift (buoyancy).

NRCS, Wi
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Pipes

This applies to systems using pipes to carry
waste to reception structures, waste storage
facilities, waste treatment facilities,
wastewater treatment systems, loading areas
or cropland. Transfer pipe and severe service
transfer pipe shall meet the following criteria.

a.

Transfer Pipe

Transfer pipes shall meet the following
criteria:

1

2)

3)

4)

5)

Design of transfer pipe systems shall
be in accordance with sound
engineering principles taking into
account the static and dynamic loads
on the pipe, working pressure,
transfer system pressure rating, site
conditions, required capacity, and
other applicable design factors. Pipe
shall be designed based on the
properties of the material to be
transferred and shall convey the
required flow without plugging.
Working pressure shall not exceed
72% of the transfer system pressure
rating.

Flow velocity for pumped systems,
other than pumps which produce
pulsating flow, shall be between 3
feet per second and 6 feet per second
to minimize settling of solids. Flow
velocity may exceed 6 feet per
second if the transfer system design
takes into account requirements for
joints and other appurtenances that
accommaodate the velocity and any
potential loss of pipe integrity due to
internal erosion by the materials
being transported.

Pipe exposed to sunlight shall be
made of materials, or otherwise
protected, to withstand ultraviolet
radiation throughout the intended life
of the pipe.

Pipe at risk to being damaged shall
be identified by fences or markers
placed along the pipe.

Pipe shall be installed in accordance
with the requirements of the
Wisconsin FOTG Specification 634,

6)

7)

8)

9)

or equivalent specification. All
joints, couplings and appurtenances
shall be liquid tight in accordance
with the manufacturer’s
specifications and Wisconsin FOTG
Specification 634.

Pipe shall meet the criteria in
Wisconsin FOTG Specification 634.
Pipe of equivalent strength,
durability, and liquid tightness are
acceptable.

Pipe and appurtenances shall be
compatible with the working pressure
of the system. Air and water
pressures used to clear the pipe shall
not exceed the transfer system
pressure rating. A warning sign shall
be placed on all risers indicating the
transfer system pressure rating.
Pressure pipe shall be matched to the
pump connected to it, and pipe
working pressures shall be no less
than the pump shut-off head;
otherwise, pressure relief (designed
per Section V.B.2.b.(2) below) shall
be provided near the pump.

Thrust control for all buried pressure
pipe 4 inches and larger in diameter
shall be provided at all angled fittings
and valves, and be designed in
accordance with standard
engineering practices.

Pipe penetrating waste storage liners,
reception tanks, or channels shall be
installed so that the performance and
integrity of the liner is maintained.
Pipes shall be continuous through
walls. The section of pipe that
penetrates the liner of a waste storage
facility shall be a minimum of 10 feet
in length and shall be supported with
a cast-in-place concrete restraint. All
joints within 25 feet of where the
pipe penetrates the inside surface of
the waste storage facility (measured
along the length of the pipe) shall
have a mechanical and/or concrete
restraint. All penetrations and
restraints shall meet the criteria in
Wisconsin FOTG Specification 634.



10) Pipe may be installed in any location
within the soil profile regardless of
subsurface saturation or bedrock
elevations. Pipe subjected to
hydrostatic forces shall be protected
from uplift. Pipe shall have at least 6
inches of bedding providing
separation from bedrock. Excavation
of bedrock is acceptable. Storage
structure liners shall be protected
from hydrostatic pressures that may
be caused by preferential flow paths
along installed pipe.

11) If cold weather operation is planned,
transfer pipe shall be: insulated,
heated, buried below anticipated frost
depth, constructed of freeze tolerant
material, or installed such that it can
be evacuated after each use by
draining or using compressed air.
Buried pipe shall be protected from
freezing with either a minimum of
4 feet of soil cover or an equivalent
amount of soil and insulation, unless
the pipe is evacuated after each use.

12) Clean-out access shall be provided
at a maximum interval of 150 feet
along the pipe length, or a maximum
interval of 300 feet along the pipe
length if bi-directional clean-outs are
used, to allow for removal of settled
solids or obstructions.

A minimum of one in-line manual
valve in the pipe, located as close to
the storage facility as practical shall
be provided if any clean-out riser is
lower than the top of the waste
storage structure.

Clean-out access is not required for
pipes transferring wastewater,
contaminated runoff, and similar
wastes with a low solids content or
pipes used for transfer to cropland for
application. A method to clean these
pipes in the event of plugging shall
be incorporated into the design and
described in the Operation and
Maintenance Plan.

13) Pipe shall be installed with
appropriate backflow prevention
devices to prevent contamination of
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private or public water supply
distribution systems and
groundwater.

14) Air vents and vacuum relief valves
shall be provided where necessary to
eliminate air locks, as well as to
protect the pipe against negative
pressures.

Severe Service Transfer Pipe

Severe service transfer pipe includes
pressure pipes supplying flush water to
gravity flume systems and pipe extending
to cropland application. It does not
include gravity transfer pipe. In addition
to the transfer pipe criteria in V.B.2.a (1)-
(12), severe service transfer pipe shall
meet the following criteria:

1) A check valve shall be provided near
the outlet of each pump except when
backflow is incorporated into the
design of the transfer system.

2) A pressure relief valve shall be
provided near the pump(s) to protect
the pipe against pump shut-off head
due to a blockage (unless the pump
shut-off head is less than the working
pressure of the transfer system). A
pressure relief valve or properly sized
water hammer arrestor shall be
provided on the pressure side of shut-
off valves to protect against water
hammer due to the sudden closing of
avalve. Pressure relief valves shall
be no smaller than ¥-inch nominal
size for each inch of the pipe
diameter. Pressure relief valves shall
be set to open at a pressure no greater
than 5 Ib./in? above the transfer
system working pressure.

3) Airand water pressures used to clear
the pipe shall not exceed the transfer
system pressure rating. A warning
sign shall be placed on all risers
indicating the transfer system
pressure rating.

4) Pipe shall be pressure tested prior to
being placed into service. The test
protocol and results shall be included

NRCS, Wi
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in the as-built documentation. The
pipe shall be tested for leaks in
accordance with Wisconsin FOTG
Specification 634. Pipeline used for
transferring material to an irrigation
system shall meet the requirements
of WI FOTG Standard 430, Irrigation
Water Conveyance, Pipeline.

Gravity Transfer System

This criteria applies to systems using pipe
to carry waste to reception structures,
waste storage facilities, waste treatment
facilities, wastewater treatment systems,
loading areas or cropland. Gravity
transfer pipe and structures shall meet the
following criteria.

1)

2)

3)

4)

There shall be no gravity outlets used
to empty waste storage facilities.

There shall be no gravity outlets from
transfer systems to load-out areas
without secondary containment
volume greater than the transfer
system capacity.

Gravity discharge pipe used for
transferring waste from one storage
facility to another shall have a
minimum of two shut off valves if
one facility can release a volume
that would exceed the maximum
operating level of the receiving
facility. The valves shall be located
as close to each of the storage
facilities as practical. One valve
shall be manually operated.

Gravity transfer pipe shall follow all
previous transfer pipe criteria
(V.B.2.a 1)-14)) plus the following
additional criteria listed in Table 2.



Table 2
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Summary of Criteria for Gravity Transfer Systems

Slower Flowing Wastes

Faster Flowing Wastes

Description

For wastes that tend to be slower
flowing due to bedding, feed, or
dryness (typically stanchion barns or
thick slurries with higher viscosities).

For wastes that tend to be faster flowing
due to additional liquids or lack of
bedding (typically free stall barns, veal
or hog facilities, and contaminated
runoff with lower viscosities).

Minimum Pipe Diameter

24 inches

No minimum diameter

Minimum Head in Gravity
Flow Systems (as measured
from the Maximum

Operating Level (MOL) of
the Waste Storage Facility)

Shall be a minimum of 4 feet below the
bottom of the barn cleaner, scrape
alley, etc.,

For pipe over 100 feet in length an
additional height equal to 1% of the
transfer pipe length shall be included.

Liquid or semi-solid wastes shall have a

minimum of:

o 2 feet below the scrape alley, barn
cleaner, channel, etc., and

e An additional height equal to 1% of
the transfer pipe length

Diluted wastes shall have a minimum

of:

o 1 foot below the scrape alley, barn
cleaner, channel, etc., and

» An additional height equal to 1% of
the transfer pipe length

Minimum Volume of
Reception Structure

One full day’s manure production. A
minimum of one-half a day’s manure
volume must be between the MOL of
the waste storage facility and the
bottom of the barn cleaner or scrape
alley.

One full day’s manure production.

Vent Pipe

A 6-inch diameter minimum vent pipe
is required. Install within 10 feet of the
reception structure.

A 6-inch diameter minimum vent pipe
installed within 10 feet of the reception
structure is required for reception
structures with knife valves.

NRCS, Wi
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VI. Considerations

Considerations include additional design
recommendations that are not required criteria, but
may be used to enhance, or avoid problems with, the
design and function of this practice.

A. Consider the operating space requirements of
loading and unloading of equipment in the
vicinity of the transfer components.

B. Consider the use of leak detection methods and
equipment for monitoring and periodic pressure
testing of waste transfer systems.

C. Consider how operating temperatures may affect
the pressure rating of the pipe.

D. Consider installing thrust control consisting of a
cast-in-place thrust block installed at every third
joint, or a mechanical joint restraint device
installed at every joint for gasketed pipe
subjected to pulsating flow.

E. Consider the need for additional check valves,
clean-outs, vent risers, knife valves, anti-siphon
protection, vacuum relief valves and open air
breaks, as appropriate, on all transfer pipe
systems.

F. Consider the potential for salt (struvite) deposits
in small pipe. Preventative measures may be
needed, such as acid washing the pipe to prevent
deposits.

G. Consider pressure testing pipe installed in
sensitive areas, large daily flow volumes, long
flow lengths, high flow pressures, etc.

H. Consider installing permanent aboveground or
buried pipe for hoses and temporary pipe that is
used on a regular basis to transfer waste.

I.  Consider the effects of adding liquid to manure
that contains sand bedding. Liquid can enhance
sand settling.

J. Consider having gravity pipe follow as direct a
route as possible. Risers, such as pre-
manufactured manholes, may be used to change
direction.

K. Consider installing a clean-out or vent riser
within 10 feet of the reception structure, for
gravity transfer systems that are not required to
have a vent riser in order to reduce the risk of air
lock in the pipe.

L. Consider installing a manually operated shut off
valve for isolation purposes for gravity discharge

NRCS, WI
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pipe used for transferring waste from one
structure to another.

M. Consider the use of a wet sump to reduce solids
separation within the gravity reception structure.

N. Consider abandonment, relocation, or additional
floodproofing for existing reception structures
located in flood prone areas. For additional
information on floodproofing structures, see
“Floodproofing Non-Residential Structures,”
FEMA 102, May 1986, Federal Emergency
Management Agency.

VIl. References

USDA, NRCS, Agricultural Waste Management Field
Handbook, Part 651.

Wisconsin Department of Safety and Professional
Services (DSPS), Safety and Building Division,
Plumbing Products Database: http://dsps.wi.gov.

Wisconsin Administrative Code, Department of
Natural Resources, Chapter NR 812, Well
Construction and Pump Installation.

FEMA, Floodproofing Non-Residential Structures,
FEMA 102, May 1986.

USDA, NRCS, National Handbook of Conservation
Practices.

USDA, NRCS Wisconsin Field Office Technical
Guide (FOTG), Section IV, Practice Standards and
Specifications.

American Society of Agricultural and Biological
Engineers (ASABE), Standard EP470, Manure Storage
Safety.

VIII.Definitions

Animal Production Area (V.A.2.b) — Means any part
of the livestock operation that is used for the feeding
and housing of livestock. This includes the entire
animal confinement and feeding area, and any adjacent
manure storage areas, raw materials storage areas, and
waste containment areas. This does not include
pasture and cropland.

Bedrock (V.A.2.d.2)) — The solid or consolidated rock
formation typically underlying loose surficial
material such as soil, alluvium or glacial drift.
Bedrock includes but is not limited to limestone,
dolomite, sandstone, shale and igneous and
metamorphic rock.

Note: Although solid or consolidated bedrock can
sometimes be removed with typical excavation



equipment, these materials are included in the above
definition.

Channel (I1) — A narrow structure, 4 feet or less in
width, into which wastes are scraped or flushed for
immediate transfer to reception structures, hoppers or
waste storage facilities. They include field-fabricated
or cast-in-place drop inlet structures incorporated into
gravity transfer pipe. They also include existing
gutters modified from how they were originally
operated and constructed. Channels may include

internal mechanical or hydraulic transfer mechanisms.

Clean-out Access (V.B.2.a.12)) —Pipe appurtenances
such as air flushing valves, risers, manholes, and
accessible openings of pipe into reception structures
or storage facilities that allow mechanical cleaning or
unplugging of a pipe.

Confined Space (V.A.5) — Confined Space is a space
that 1) contains or has the potential to contain a
hazardous atmosphere; 2) is large enough and so
configured that a person can bodily enter; 3) has
limited or restricted means for entry or exit; and 4) is
not designed for continuous human occupancy.

Contaminated Runoff (I1) — Runoff that has come
through or across a barnyard or animal lot or feed
storage area. It generally includes the runoff and any
manure, sediment, feed, or other material carried in the
runoff. It contains lower concentrations of
contaminants than leachate from feed or manure.

Cultural Resources (V.A.2.a.) — Cultural resources
are the traces of any past activities and
accomplishments of people. They include tangible
traces such as historic districts, sites, buildings,
structures, historical documents and cemeteries.
They also include traces of less tangible objects such
as dance forms, aspects of folk-life, cultural or
religious practices, and some landscapes and vistas.

Flood Prone Areas (V.A.4.a.) — These include areas
delineated as floodplains on Federal Emergency
Management Agency (FEMA) maps, or local
floodplain maps as well as areas along perennial
streams (blue lines) shown on the United States
Geologic Survey quadrangle sheets that may be
subject to out of bank flows.

Gleyed Soil (V.A.2.d.1)) — Soil that has been subject
to prolonged saturated conditions, exhibited by gray,
blueish gray, greenish gray, dark greenish gray, dark
blueish gray as the dominant soil colors. (These
colors appear on the Munsell color charts for Gley)
Soil color and patterns must be observed immediately
upon excavation because air exposure may rapidly
transform colors to a mottled pattern of reddish,
yellow or orange patches.
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Gutters (I11) — Existing open troughs within housing
facilities that are used to transfer wastes to a reception
structure or waste storage facility. Existing gutters
modified from how they were originally operated and
constructed are considered to be channels.

Hopper (11) — Structure meant solely to feed wastes
into a transfer pump. Hoppers larger than 6,000-
gallon capacity are defined as reception structures.

Leachate (I1) — Concentrated liquid waste which has
percolated through or drained by gravity from a pile of
manure, manure processing derivative, or animal feed.
It contains much higher concentrations of
contaminants than contaminated runoff.

Manure Processing Derivatives (11) — The by-products
and waste components that are produced as a result of
treatment and processing practices. These include,
but are not limited to, the following waste
components: flush water, separated sand, separated
manure solids, precipitated manure sludges,
supernatants, digested liquids, composted biosolids,
and process waters.

Perched Conditions (V.A.3.c.) — Perched conditions
describe a soil moisture regime where saturated soil
is located above unsaturated soil.

Pump shut-off head (V.B.2.a.7)) - Maximum pressure
a pump can produce. Represented by the highest
point on the pump flow curve.

Pressure Rating (VI.D) — Estimated maximum water
pressure the pipe is capable of withstanding
continuously with a high degree of certainty that
failure of the pipe will not occur. Pressure rating is
determined by the pipe manufacturer.

Reception Structure (1) — A collection vessel that
will hold waste and facilitate its transfer.

Transfer System Pressure Rating (V.A.7) - The lowest
pressure rating of any pipe, pipe fittings, and other
appurtenances. This is independent of pump shut-off
head pressure.

Wastewater (1) — Milkhouse and milking parlor
washwater, leachate from feed storage areas, and
similar waste materials. Wastewater from holding
area is considered manure.

Working Pressure (V.A.7) — The maximum designed
operating pressure of the transfer system. Working
pressure is a maximum of 72% of the transfer system
pressure rating. For pumped systems, this is
determined by the shut-off head of the pump and
static head.

NRCS, Wi
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WISCONSIN CONSTRUCTION SPECIFICATION
1. Clearing
1. SCOPE

The work shall consist of the clearing and disposal of trees, snags, logs, brush, shrubs, stumps, and
rubbish from the designated areas.

2. MARKING

The limits of the areas to be cleared will be marked by means of stakes, flags, tree markings, or other
suitable methods. Treesto be left standing and uninjured will be designated by special markings
placed on the trunks at a height of about 6 feet above the ground surface.

3. PROTECTION OF EXISTING VEGETATION

Trees and other woody vegetation designated to remain undisturbed shall be protected from damage
throughout the entire construction period. Any damage resulting from the Contractor's operations or
neglect shall be repaired by the Contractor.

Earthfill, stockpiling of materials, vehicular parking, and excessive foot or vehicular traffic shall not
be allowed within the dripline of vegetation designated to remain in place. Vegetation damaged by
any of these or similar actions shall be replaced with viable vegetation of the same species.

Any cuts, skins, scrapes, or bruises to the bark of the vegetation shall be carefully trimmed and local
nursery accepted procedures used to seal damaged bark.

Any limbs or branches 0.5-inch or larger in diameter that are broken, severed, or otherwise seriously
damaged during construction shall be cut off at the base of the damaged limb or branch flush with the
adjacent limb or tree trunk.

All roots 1 inch or larger in diameter that are cut, broken, or otherwise severed during construction
operations shall have the end smoothly cut perpendicular to the root. Roots exposed during
excavation or other operations shall be covered with moist earth and/or backfilled as soon as possible
to prevent them from drying.

4. CLEARING

Trees, brush, shrubs, stumps, and other woody growth shall be cleared to a height not exceeding 12
inches above the ground surface. Such growth may be cleared by cutting, pulling, grubbing, or other
approved methods.

Trees shal be felled in such a manner as to avoid damage to trees that are to be left standing, existing
structures, utilities, and with regard for the safety of persons.

When the designated areas to be cleared include borrow areas and/or areas upon which improvements
are to be constructed, the required grubbing of stumps, roots, and other objectionable materia in these
areas shall be a part of this specification. The grubbing shall consist of the removal of al stumps,
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roots of 1 inch in diameter or larger, buried logs, and other objectionable materia to a minimum
depth of 2 feet below a structure subgrade and 1 foot below an embankment foundation.

5. SITE EROSION CONTROL

Measures shall beinstaled, or the work performed in a manner that will minimize site erosion, and
the production of sediment. Protective measures shall include but are not limited to diversions,
waterways, seeding, mulching, sediment basins, and silt fences.

6. DISPOSAL

All materias cleared from the designated areas shall be burned or buried at approved locations or
otherwise removed from the site. Buried materials shall be covered with a minimum of 2 feet of
earthfill (including any topsoil added for seeding).

The Contractor is responsible for complying with all rules and regulations for disposal at locations
away from the construction site or for the burning of cleared materials.

USDA-NRCS-Wisconsin
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WISCONSIN CONSTRUCTION SPECIFICATION
2. Excavation
1. SCOPE
The work shall consist of the excavation of all materials necessary for the construction of the work.

2. USE OF EXCAVATED MATERIALS

To the extent that they are needed, all suitable materials removed from the specified excavations shall
be used in the construction of the required earthfill. The suitability of materials for specific purposes
will be determined by the Technician. The Contractor shall not waste or otherwise dispose of suitable
excavated materials.

3. DISPOSAL OF WASTE MATERIALS

All surplus or unsuitable excavated materials will be designated as waste and shall be disposed of at
the locations shown on the drawings or as approved by the Technician. Waste materials shall not be
placed in wetlands.

Material placed in designated waste disposal areas shall be left in a neat and sightly condition and
sloped to provide positive drainage. Compaction of the waste materials will not be required unless
specified by the construction plans.

Waste material excavated from channels may be deposited in leveled spoilbanks or areas adjacent to
the channel work (if permissible). The shape and slopes of the spoilbanks shall be indicated on the
drawings or as approved by the Technician. Spoil piles shall be located a minimum of 12 feet from
the top of the channel side Slope.

Spoil pilesor disposal areas shall be protected to minimize site erosion and the production of
sediment. Protective measures may include but are not limited to diversions, seeding, mulching,
sediment basins, and silt fences.

4. SPECIAL REQUIREMENTS FOR STRUCTURE AND TRENCH EXCAVATION

The required dimensions and side dopes of all structure and trench excavations shall be as shown on
the drawings.

Excavation beyond the limits of the specified lines and grades shall be corrected by filling the
resulting voids with approved compacted materials.

Excavation for the installation of pipes shall follow the practices contained in the Occupational Safety
and Health Administration (OSHA) Subpart P, Excavation, of 29 CFR 1926.650, .651 and .652.

Side dlopes shall be excavated or braced to safeguard the work and workers. When bracing or
supporting is required, the width of the excavation shall be adjusted to allow for the space occupied
by the sheeting, bracing, or other supporting installations. The Contractor shall furnish, place, and
subsequently remove such supporting installations.
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5. REMOVAL OF WATER

The Contractor shall construct and maintain al necessary cofferdams, channels, flumes, pumping
equipment, and/or other temporary diversion and protective work for dewatering the various parts of
the work. Foundations, cutoff trenches, and other parts of the work shall be maintained free from
water as required for constructing each part of the work. After having served their purpose, all
cofferdams and other temporary protective works shall be removed, or leveled to give asightly
appearance and so as hot to interfere in any way with the operation, usefulness, or stability of the
permanent structure.

6. BORROW EXCAVATION

When the quantities of suitable materials obtained from specified excavations are insufficient to
construct the specified fill portions of the permanent works, additional materials shall be obtained
from the designated borrow areas.

When shown on the drawings, sediment basins, terraces, diversions, or other measures shall be
constructed to protect the borrow areas from erosion and retain sediment within the borrow area.

The upper six (6) inches shall be stripped from all borrow areas. This stripping shall be performed
immediately prior to use of the borrow material to reduce the time the areais exposed to erosion. For
large borrow areas, only a portion of the area should be stripped at atime. Thismaterial shall be
redistributed over the areafrom which it came after borrow excavation is compl eted.

The extent of excavation and the selection of materials from the borrow area shall be as directed by
the Technician. On completion of excavation, all borrow pits shall be left in a neat and sightly
condition. All borrow areas shall be graded to blend with existing topography and sloped to prevent
ponding and provide positive drainage.
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WISCONSIN CONSTRUCTION SPECIFICATION
3. Earthfill
1. SCOPE

The work shall consist of placing the earthfill required by the drawings. This specification does not
apply to the earthfill required for waste storage facilities.

2. MATERIALS

All fill materials shall be obtained from required excavations and designated borrow areas. The
selection, blending, routing, and disposition of materials in the various fills shall be subject to
approval by Technician.

Fill materials shall contain no sod, brush, roots, frozen soil, or other perishable materias. Stones
larger than two-thirds of the uncompacted layer thickness shall be removed from the materials prior to
compaction of thefill.

3. FOUNDATION PREPARATION

The foundation area shall be cleared of trees, stumps, roots, brush, rubbish, and stones having a
maximum dimension greater than six (6) inches. Foundations shall be stripped to remove vegetation
and other unsuitable materials or to the depth shown on the drawings, whichever is greater. Topsoil
shall be stripped from the foundation area and stockpiled for use as atop dressing for vegetation
establishment unless otherwise shown on the drawings.

Earth foundations shall be graded to remove surface irregularities and slopes steeper than 1:1.

The foundation surfaces shall be scarified parallel to the centerline of the fill to a minimum depth of 2
inches. The moisture content of the scarified materials shall be maintained as specified for the
earthfill. The surface materials of the foundation shall be compacted and bonded with the first layer
of earthfill as specified for subsequent layers of earthfill.

4. PLACEMENT

Fill shall not be placed until the required excavation and preparation of the underlying foundation is
completed and inspected and approved by the Technician. No fill shall be placed upon afrozen
surface nor shall snow, ice, or frozen material be incorporated in thefill.

Fill shall be placed in approximately horizontal layers beginning at the lowest elevation of the
foundation. The thickness of each layer of fill prior to compaction shall be as specified in Table 1.
Materials placed by dumping in piles or windrows shall be spread uniformly to not more than the
specified layer thickness prior to compaction.

Adjacent to structures, earthfill shall be placed in 4-inch lifts (prior to compaction) in a manner
adequate to prevent damage to the structure and to alow the structure to gradually and uniformly
assume the backfill loads.

The height of thefill shall be increased at approximately the same rate on all sides of the structure.
3-1 USDA-NRCS-Wisconsin
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Placement of fill adjacent to concrete structures may begin after the concrete has cured for the
minimum time specified.

Earthfill in dams, levees, and other structures designed to impound water shall be placed to meet the
following additional requirements:

a. Thedistribution of materials throughout each zone shall be essentially uniform, and thefill shall
be free from lenses, pockets, streaks, or layers of materia differing substantially in texture,
moisture content, or gradation from the surrounding material.

b. The embankment top shall be maintained approximately level during construction except for
sectional construction as described in Section 7.

c. Dam embankments shall be constructed in continuous layers from abutment to abutment, except
where openings to facilitate construction or to allow passage of stream flow during construction
are specified.

d. If the surface of any layer becomes too hard and smooth to achieve a suitable bond with the
succeeding layer, it shall be scarified parallel to the axis of thefill to adepth of not less than 2
inches before the next layer is placed.

5. CONTROL OF MOISTURE CONTENT

Fill materials shall have a moisture content sufficient to insure the required compaction. When
kneaded in the hand, the soil will form a ball which does not readily separate and will not extrude out
of the hand when squeezed tightly. The adequacy of the moisture content will be determined by the
Technician.

Fill material or the top surface of the preceding layer of compacted fill that becomes too dry to permit
suitable bond shall either be removed or scarified and wetted by sprinkling to an acceptable moisture
content prior to placement of the next layer of fill.

Fill material that istoo wet when deposited or the top surface of the preceding layer of compacted fill
that becomes too wet shall be either removed or alowed to dry to an acceptable moisture content
before compaction or placing additional layers of fill.

6. COMPACTION

The Contractor shall furnish and operate the types and kinds of equipment necessary to compact the
fill materials.

Unless otherwise specified on the plans or approved by the Technician, compaction requirements for
each layer of fill material are as shown in Table 1.

Each pass shall consist of at least one complete coverage by the wheel, track, or roller over the entire
surface of thefill layer in adirection parallel to the main axis of thefill.

Adjacent to structures or in confined areas, compaction of the fill shall be accomplished by means of
manually directed power tampers or plate vibrators or hand tamping, unless otherwise specified. The
Technician shall determine if adequate compaction is being achieved. Heavy equipment shall not be
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operated within 2 feet of any structure. Compaction by means of drop weights operating from a crane
or hoist of any type will not be permitted.

SPECIAL REQUIREMENTS FOR SECTIONAL CONSTRUCTION OF EMBANKMENTS

When sectional (or phase) construction of embankments is authorized, the work shall be
accomplished in the following manner:

Each section of the embankment that is constructed in the first phase shall be so placed that aslope
not steeper than 3 feet horizontal to 1 foot vertical is maintained at the end of the embankment section
adjacent to the gap in construction or closure section.

Prior to placement of the closure sections, the surfaces of completed fills and excavations that will be

in contact with the closure shall be stripped of all loose material, scarified, moistened, and
recompacted as necessary.

Table 1 - Equipment Compaction Requirements

Maximum Layer Minimum
Equipment Type Applicable Soils' Fill Height?| Thickness’ 4
. Passes
(feet) (inches)
ML, MH, CL, CH
Sheepsfoot roller or None 9 1
(10,000 Ib. min. operating weight) SM, SC, GM, GC with
>20% fines
Vibratory tamping roller
(9,000 Ib. min. operating weight) SM, SC, GM, GC None 9 2
. GM, GC, SM, SC, ML,
Rubber-tired scraper (fully loaded) MH, CL. CH 20 9 1
Rubber-tired front end loader GM, GC, SM, SC, ML, 20 6 1
(fully loaded) MH, CL, CH
GM, GC, SM, SC, ML, CL 10** 6 2
Track-type crawler 30,000 Ib. min. SP, SW, GP, GW 6*; 12 4
less than 30,000 Ib. SC SP,, S\N’, ML,, CL ' 6** 6 2
. GM, GC, SM, SC, ML,
Farm tractor (2,400 |b. min.) MH, CL. CH 15 6 2
Steel drum vibratory roller e
(10,000 Ib. min.) SP, SW, GP, GW None 12 2

! Unified Soil Classification System.

2Measured from the top of the fill to the lowest point along the centerline of the fill.

% Prior to Compaction.

* The Technician shall determine if adequate compaction is being achieved. Additional passes may be required.
** Thefill shall not have a permanent body of water stored against it.

* This method may only be used for embankments that will not have the potential for a permanent body of water
stored against it that is greater than 1/4 acre in surface area or more than 6 feet deep.
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WISCONSIN CONSTRUCTION SPECIFICATION

4. CONCRETE

1. Scope

The work shall consist of furnishing, forming, placing, consolidating, finishing, and curing Portland
cement concrete and the furnishing and placing of steel reinforcement or other appurtenances as
required on the construction drawings. All materials, test procedures, and admixtures shall meet the
requirements of the latest edition of the applicable ASTM designation.

Failure to meet any requirements contained in this specification may be cause for rejection of the
concrete or delay of placement.

2. DEFINITIONS

The following definitions are provided for the purpose of this specification. The words that are
defined in this section are italicized the first time that they are used in the text.

Batch delivery ticket refers to the form showing the total weights of all the ingredients used to mix the
contents of the rotating drum mixer (total weights of all ingredients on the load) and other job-
pertinent information.

Consolidating refers to the process of reducing the volume of entrapped air in a fresh cementitious
mixture, usually accomplished by inputting mechanical energy.

Construction joints are those joints where two successive placements of concrete meet through, which
reinforcement is continuous and bond is required between the two pours.

Finishing refers to the process of treating surfaces of fresh or recently placed concrete or mortar to
produce desired appearance and service.

Firm refers to the condition of the subgrade where it is not significantly displaced or deformed by
foot traffic during construction, and is able to properly support reinforcement chairs.

Flatwork refers to concrete slabs poured on slopes flatter than 5:1 (Horizontal:Vertical).

Formed surfaces are those that require a temporary structure or mold for the support of concrete
while it is setting and gaining sufficient strength to be self-supporting, such as walls or poured-in-
place tank lids.

Hand tamping refers to the operation of consolidating freshly placed concrete by hand-held
implements.

Honeycomb refers to voids left in concrete due to failure of the mortar to effectively fill the spaces
among coarse aggregate particles.

Jitterbug refers to a grate tamper for pushing coarse aggregate slightly below the surface of a slab to
facilitate finishing.

Liquid-tight concrete refers to applications using specific placement and finishing techniques, and
design features to minimize the loss of liquids.
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Manufacturer refers to the producer/supplier of the ready-mixed concrete.

Mesh roller refers to a finishing tool consisting of a rolling drum attached to a handle, of which the
surface of the drum is made of mesh, sometimes used for rolling over the surface of fresh concrete to
embed coarse aggregate

Rock pocket refers to a porous, mortar-deficient portion of hardened concrete consisting primarily of
coarse aggregate and open voids; caused by leakage of mortar from the form, separation (segregation)
during placement, or insufficient consolidation.

Sloped slabs refers to concrete slabs poured on slopes of 5:1 (Horizontal:Vertical) or steeper.

Technician refers to an individual trained in specific technical processes, and may include an
engineer, government agency representative, private sector technical service provider, qualified
independent third party quality assurance inspector, or a similar person that is primarily responsible
for the project quality assurance.

Ternary mix is a mixture using three cementitious materials, such as Portland cement, fly ash, and
ground granulated blast-furnace slag (slag).

Top bars are horizontal reinforcements placed such that more than 12 inches of fresh concrete is cast
below the reinforcing bar (such as horizontal wall bars).

Vibration refers to mechanical energetic agitation of freshly mixed concrete during placement by
mechanical devices, either pneumatic or electric, that create vibratory impulses of moderately high
frequency to assist in consolidating the concrete.

e Internal vibration employs one or more vibrating elements that can be inserted into the fresh
concrete at selected locations.

e Surface vibration employs a portable horizontal platform on which a vibrating element is
mounted.

Water-cement ratio (w/c) is the ratio of the weight of free water (excluding that absorbed by the
aggregates) to the weight of Portland cement in a concrete mix expressed as a decimal.

Water-cementitious material ratio (w/cm) is the ratio of the weight of free water (excluding that
absorbed by the aggregates) to the weight of cementitious material (fly ash, Portland cement, and
slag) in a concrete mix expressed as a decimal.

MATERIALS

The Contractor shall provide test data, independent laboratory reports, or other evidence from the
concrete manufacturer showing that all materials meet the requirements of this specification. All
materials proposed for use shall be approved by the Technician.

1. Portland cement shall conform to ASTM C 150 and shall be Type 1, II, or 1lI.

2. Fine aggregate shall conform to ASTM C 33 and be composed of clean, uncoated grains of
material. Refer to the fine aggregate gradation table in Section 4 of this specification.

3. Coarse aggregates shall be gravel or crushed stone conforming to ASTM C 33 and be clean, hard,
durable, and free from clay or coating of any character. Refer to the coarse aggregate gradation
table in Section 4 of this specification.
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10.

11.

12.

Water shall be clean and free from injurious amounts of oil, salt, acid, alkali, organic matter, or
other deleterious substances.

Air entraining agent shall conform to ASTM C 260.

Pozzolan (fly ash) shall conform to ASTM C 618, Class C or F. The loss of ignition shall not
exceed 2 percent for Class C and 6 percent for Class F.

Ground granulated blast furnace (GGBF) slag shall conform to ASTM C 989.

Chemical admixtures shall be used in strict compliance with the manufacturer’s
recommendations, conform to ASTM C 494, and may be the following types:

Type A - Water-reducing admixtures.

Type B - Retarding admixtures.

Type C - Accelerating admixtures.

Type D - Water-reducing and retarding admixtures.

Type E — Water-reducing and accelerating admixtures.

Type F - Water-reducing, high range admixtures (superplasticizers).

7. Type G - Water-reducing, high range, and retarding admixtures (superplasticizers).

ok~ wdpE

If Type C or E is used, the manufacturer shall provide the Technician a product data sheet
verifying that the product is a non-chloride accelerator.

Calcium chloride or admixtures containing chloride ions other than from impurities in admixture
ingredients shall not be used.

Preformed expansion joint filler shall be commercially available products made of sponge rubber,
closed cell foam, or boards containing bituminous materials. The joint filler shall have a
minimum thickness of ¥ inch and a width equal to the full cross sectional width of the concrete at
the joint.

Deformed reinforcing bars shall be free from loose rust, oil, grease, paint, or other deleterious
matter. Steel bars for concrete reinforcement shall meet the requirements of ASTM A 615. The
steel shall be deformed Grade 40 or Grade 60 billet-steel bars as noted on the plans.

Deformed welded wire reinforcement (WWR) shall conform to the requirements of ASTM A
1064 and shall be furnished in flat sheets, and shall be size D4 or larger as indicated on the plans.
This material may only be used for non-structural elements such as slabs on grade. Spacing of
welded intersections shall not exceed 16 inches.

Embedded waterstops shall be made of polyvinyl chloride (PVC) having a minimum width of

6 inches, or the width and material shown on an NRCS approved Wisconsin Standard Drawing.
The waterstop web thickness shall be a minimum of 3/16 inches throughout the entire cross
section of the waterstop. Waterstops shall be the type intended for placement entirely within the
concrete cross section, or as shown on an NRCS approved Wisconsin Standard Drawing or other
drawings as approved by the NRCS State Conservation Engineer. Waterstops shall have ribbed
or “dumb-bell” type anchor flanges and a hollow tubular center bulb. Split flange waterstops are
prohibited.
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13. Curing compound shall be a liquid membrane-forming compound suitable for spraying on the
concrete surface. The curing compound shall meet the requirements of ASTM C 309, Type 2
(white pigmented).

14. Expansive waterstops shall consist of preformed strips or mastic (caulk) made of hydrophilic
materials that expand when subjected to moisture and shall not contain bentonite. Use shall be
limited to non-movement joints (fixed joints).

DESIGN OF THE CONCRETE MIX

The Contractor is responsible for submitting documentation of the proposed design mix to the
Technician at least seven (7) days prior to the start of concrete placement. The Contractor is
responsible for providing a mix that will meet the minimum compressive strength, water-
cement/water-cementitious ratio, and mix requirements stated in the construction plans.

The minimum 28-day compressive strength shall be 3,500 psi unless otherwise specified in the
construction plans. The water-cement (w/c) or the water-cementitious material (w/cm) ratio shall not
exceed 0.45 for all concrete construction. The minimum cementitious material required shall be 564
pounds (x 1 percent) per cubic yard of concrete. The cementitious material may include a maximum
of 25 percent (by weight) of fly ash or a maximum of 30 percent (by weight) of ground granulated
blast-furnace (GGBF) slag. Mixes containing both fly ash and GGBF slag shall not exceed 30
percent in combination (ternary mix) and no more than 25 percent shall be fly ash. The remaining
cementitious materials shall be Portland cement.

The air content (by volume) shall be 6 + 1.5 percent of the volume of the concrete at the time of
placement.

The maximum allowable slump, without the use of superplasticizers, shall be 5 inches (+ 1%z inches).
When superplasticizers are used, the slump shall not exceed 8 inches. Water-reducing admixtures
may be used to increase the workability of concrete up to the maximum allowable slump while not
exceeding the 0.45 water-cement (w/c) ratio or water-cementitious material (w/cm) ratio. Additional
superplasticizer shall not be added to the concrete mix after discharge of the concrete at the job site
has commenced.

The fine aggregate oven dry weight shall be 30-45 percent of the total oven dry weight of the
combined coarse and fine aggregates. The well-graded fine aggregate shall conform to the following
ASTM C 33 or Wisconsin DOT gradation requirements shown below:

Fine Aggregate Gradation

_ : Percent Passing By Weight
Sieve Size
ASTM C 33 WI DOT
% (9.5 mm) 100 100
No. 4 (4.75 mm) 95-100 90-100
No. 8 (2.36 mm) 80-100
No. 16 (1.18 mm) 50-85 45-85
No. 30 (600 pum) 25-60
No. 50 (300 pm) 5-30 5-30
No. 100 (150 pm) 0-10 0-10
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The well graded coarse aggregate shall conform to the following ASTM C 33 gradation requirements
for size number 67 aggregate shown below:

Coarse Aggregate Gradation

Sieve Size Percent Passing By Weight
1" (25.0 mm) 100
%" (19.0 mm) 90-100
% (9.5 mm) 20-55
No. 4 (4.75 mm) 0-10
No. 8 (2.36 mm) 0-5

5. MIXING

Ready-mixed concrete shall be in accordance with ASTM C 94 for ordering (option C), batching,
mixing, and transporting.

Concrete shall be uniform and thoroughly mixed when delivered to the forms.

No mixing water in excess of the amount shown for the design mix submitted by the Contractor shall
be added to the concrete during mixing, hauling or after arrival at the delivery point.

The concrete shall be batched and mixed such that the temperature of the concrete at time of
placement shall not be less than 55 degrees Fahrenheit or, at no time during its production or
transportation more than 90 degrees Fahrenheit.

6. BATCH DELIVERY TICKET INFORMATION

The Contractor shall obtain from the manufacturer a batch delivery ticket for each load of concrete
before unloading at the site. Any concrete load delivered without a batch delivery ticket containing
all the following information shall not be allowed to be discharged in any part of the construction
project covered under this specification.

The following minimum information shall be included on the batch delivery ticket.
1. Job-pertinent information

o Name of concrete manufacturer and batch plant

o Name of purchaser and job location

o Date of delivery

e Truck number

e Amount of concrete delivered

o Time loaded or time of first mixing of cement and aggregates

2. Ingredients used to mix the batch

e Mixing water in the load added as free water
e Percent moisture content, or weight of free water contained in the aggregates
e Percent moisture content, or weight of free water absorbed by the aggregates
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e Type and amount of cementious materials
e Type and amount of admixtures
o Weights of fine and coarse aggregates

3. The Contractor is responsible for adding the following information

e Volume of water added by the receiver of the concrete
e Time the concrete arrived at the site
e Time the concrete was completely unloaded

Upon completion of the concrete placement, copies of all batch delivery tickets shall be provided to
the Technician.

INSPECTION AND TESTING

The inspection and testing details of this section shall apply when specific concrete tests are required
in the construction drawings or quality assurance plan. This testing does not relieve the Contractor
of the responsibility to perform the work according to this specification. The Technician shall have
free access to the work site to obtain samples.

When testing is conducted, the following methods shall be used:

Type of Test Test Method (ASTM Designation)

Sampling C172

Slump C 143

Air Content C23lorC173

Making and Curing Specimens in the Field c3al

Obtaining and Testing Drilled Cores Cc42

Compressive Strength C 39

Density (Unit Weight) C 138

Temperature C 1064

Compressive strength of the concrete shall be considered satisfactory if test results equal or exceed
the 28-day design strength. For each ASTM C 39 strength test, three test specimens shall be made.
The test result shall be the average of the compressive strength tests of any two of the three test
specimens. If one test specimen shows evidence of improper sampling, molding, or testing, it shall be
discarded and the remaining specimens tested. The strengths of the remaining two specimens shall be
averaged, and the result shall then be considered the compressive strength of the concrete. If more
than one specimen shows such defects, the test is not valid and the remaining specimen shall be
discarded.

If test results are invalid due to specimen defects, or the in-place concrete that is in question was not
sampled, the in-place concrete may be sampled by coring in accordance with ASTM C 42. For core
tests, at least three representative cores shall be taken from each area of the concrete in question. If
one or more of the cores shows signs of being damaged before testing, it shall be replaced by a new
one.
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8. PLACEMENT OF SUBGRADE, FORMS, REINFORCING STEEL, AND WATERSTOP

A. Subgrade
The site shall be graded to the dimensions and elevations as specified in the construction plans.

All surfaces shall be firm and damp prior to placing concrete. Concrete shall not be placed on
mud, dried earth, uncompacted fill, frozen subgrade, or in standing water. The use of plastic
sheeting to isolate the concrete from unsuitable foundations shall not be permitted.

B. Forms

The forms and associated bracing shall be substantial, unyielding and constructed so that the
finished concrete will conform to the specified dimensions and contours. Forms shall be mortar
tight. Forms shall be coated with a form release agent before being set into place. Form release
agent shall not come in contact with the steel reinforcement, waterstop, or with hardened concrete
against which fresh concrete is to be placed.

For structures which are to be liquid-tight, form ties shall be used that permit their removal to a
depth of at least % inch.

Concrete joints shall be placed at locations and be of the type shown on the construction
drawings.

C. Reinforcing Steel

Reinforcement shall be accurately placed as shown on the drawings and secured in position in a
manner that will prevent its displacement during the placement of concrete.

1. Tolerances - The following tolerances will be allowed in the placement of reinforcement:

o Where 1% inches clear distance is shown between reinforcing steel and forms, or
embedded objects, allowable clear distance is 1% to 1'% inches.

o Where 2 inches clear distance is shown between reinforcing steel and forms, allowable
clear distance is 1% to 2 inches.

e Where 3 inches clear distance is shown between reinforcing steel and earth or forms,
allowable clear distance is 2% to 3 inches. Over-excavation backfilled with concrete shall
not be considered as clear distance.

e The maximum variation from the reinforcing steel spacing shown, shall be 1/12 of the
spacing, without a reduction in the amount of reinforcing steel specified.

e The ends of all reinforcing steel shall be covered with at least 1% inches of concrete, with
an allowable minimum distance of 1% inches.

2. Reinforcement Support - Holding steel reinforcement in position with temporary supports is
not permitted. Tack welding of bars is not permitted. Metal chairs, metal hangers, metal
spacers, plastic chairs, or concrete chairs shall be used to support the reinforcement. Precast
concrete chairs shall be manufactured from concrete equal in compressive strength to the
concrete being placed. Reinforcement shall be supported at a minimum as follows:

a. Deformed reinforcing bars for flatwork and sloped slabs shall be supported by a
minimum of 1 support chair every 4 feet in each direction. Reinforcement shall not
deflect or sag between supports. Deformed reinforcing bars shall be tied at every other
rebar intersection or as approved by the Technician.
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b. Deformed welded wire reinforcement (WWR) shall be supported no further than as
indicated in the table below.

WWR Support

Reinforcement Sizet | Welded Wire spacing | MG R S
D9 or larger 12 inches or more 4 to 6 feet
D5 to D8 12 inches or more 310 4 feet
D9 or larger Less than 12 inches 310 4 feet
D4 to D8 Less than 12 inches 2 to 3 feet

Notes: @ “D” is the standard designation for deformed wire.
@ Support spacing shall be adequate to support all loads, including construction personnel and equipment.
If excessive deflections occur, closer support spacing is required.

Flatwork reinforcement may be driven on prior to placement of supports if both of the
following conditions are met:

e The subgrade is firm so that minimal displacement is made by equipment. If significant
displacement occurs, the steel shall be removed, the subgrade regraded and compacted
before steel and concrete placement.

e The reinforcing steel is not deformed by the equipment. If the steel is deformed, it shall
be replaced before concrete placement.

Steel tying to protruding steel from a previous pour or form construction for new concrete
that will be in contact with previously poured concrete shall not be started until the previously
poured concrete has cured a minimum of 12 hours.

3. Reinforcement Splice Lengths and Bend diameters:
a. Deformed reinforcing bars

Bend diameter: 6 bar diameters for #3 through #8 bar sizes and 8 bar diameters for larger
bars. Reinforcing bars shall not be heated to facilitate bending.

Splice Length: The minimum splice lengths in the table below are for 3,500 psi concrete
(28-day design compressive strength). Other concrete strengths and reinforcement grades
require different splice lengths in accordance with ACI 318. Deformed reinforcing bars
shall not be spliced by welding. All lap splices shall be adequately tied together to firmly
hold the reinforcement in position to maintain the proper splice length.

Minimum Splice Lengths Nete!

Grade 40 Grade 60
#3 through #6 bars
Top bars 27 bar diameters 41 bar diameters
all other bars 21 bar diameters 32 bar diameters
#7 and larger bars
Top bars 34 bar diameters 51 bar diameters
all other bars 26 bar diameters 40 bar diameters

Note 1: Splice lengths shall be the greater of that indicated in the Table or 12-inches.
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b. Deformed welded wire reinforcement (WWR) - Splice length shall be in accordance with
the requirements of ACI 318-08 or ACI 318-11 Part 12.18. Deformed welded wire
reinforcement shall not be spliced by welding. All lap splices shall be tied to firmly hold
the reinforcement in position to maintain the proper splice length.

D. Embedded Waterstop

Embedded waterstops shall be located as shown on the drawings and secured in position so that
displacement does not occur during concrete placement. Vertical applications (footing to wall
joints and wall to wall joints) shall be secured to reinforcement using wire or “hog ring” type
fasteners or factory installed grommets at the outermost rib at the spacing as recommended by the
waterstop manufacturer (usually 12 inches on center). Hog rings shall be factory installed, if the
manufacturer has that option available. Each waterstop shall be placed and secured with the
hollow bulb aligned in the center of the planned joint.

Waterstop clearance shall be a minimum of 1% inches from reinforcement and one half the
waterstops width to the face of the concrete (3 inches for 6 inch wide waterstop).

Manufacturers’ fabricated waterstop intersections shall be provided. Only straight butt joint
splices are allowed for field fabrication. Splices in waterstops shall be welded as recommended
by the manufacturer. Manufacturer-certified contractors may fabricate waterstop intersections in
a controlled environment and with proper manufacturers’ equipment. Prior to the time of
delivery of the fabricated intersections, documentation of certification must be presented to the
Technician.

Joints with embedded waterstops shall not be placed horizontally across sloped slabs.

Continuous placement of concrete through a waterstop joint is not allowed, except for control
joints in formed walls where preformed joint control formers are used in conjunction with the
waterstops, or in control joints as shown on an NRCS approved Wisconsin Standard Drawing or
other drawings as approved by the NRCS State Conservation Engineer.

E. Expansive Waterstop

Expansive waterstop shall be placed at the locations shown on the drawings in accordance with
the manufacturer’s instructions. Preformed strips may require adhesive or other forms of
mechanical fastening to existing concrete based on the manufacturer’s instructions. Mastic
(caulk) type expansive waterstops shall be placed to the bead size as recommended by the
manufacturer based on the amount of concrete cover provided. The adhesive for preformed
expansive waterstop and the mastic for caulk type expansive waterstop shall be allowed to cure
for the duration as indicated by the manufacturer prior to placing concrete over the

waterstop. Colder temperatures will require longer curing periods prior to concrete

placement. Do not allow the expansive waterstop to become wet prior to placing concrete over
the waterstop.

9. PLACING, CONSOLIDATING, AND FINISHING CONCRETE

The Contractor shall notify the Technician of the proposed method of placement, consolidation, and
finishing of the concrete at least seven (7) days prior to the start of concrete placement.
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A. General

Prior to placement of concrete, the forms and subgrade shall be free of chips, sawdust, debris,
water, ice, snow, extraneous oil, mortar, or other harmful substances or coatings. Any oil on the
reinforcing steel or other surfaces required to be bonded to the concrete shall be removed.
Concrete shall not be placed until the subgrade, forms, waterstop, and steel reinforcement have
been inspected and accepted by the Technician. Any deficiencies shall be corrected before the
concrete is delivered for placement. Forms, reinforcing steel, and subgrade shall be moistened
prior to placing concrete.

B. Delivery

Concrete shall be delivered to the site and discharged into the forms within 1% hours after the
introduction of the mixing water to the cement and aggregates, or when a superplasticizer is used,
the manufacturer's recommended time limit for discharge after addition shall apply. The 1% hour
time may be extended if the concrete is of a slump that it can be placed, consolidated, and
finished without the addition of water to the batch. Upon arrival at the job site, addition of water
will be allowed to adjust the slump, provided such addition does not exceed the water-cement
(wi/c) ratio or water-cementitious material ratio (w/cm) specified in the approved design mix. A
small amount of concrete may be discharged prior to the addition of water. Final placement of
the batch shall begin immediately after mixing of the added water is completed. No additional
water shall be added to the mix after placement has begun.

C. Placement

Concrete shall be deposited as closely as possible to its final position. Concrete shall be worked
into the corners and angles of the forms and around all reinforcement and embedded items in a
manner to prevent segregation of aggregates. All placement shall be done in a manner that
prevents incorporation of subgrade material into the concrete.

Methods for placing concrete on sloped slabs shall only include chutes, pumps, conveyors,
wheelbarrows, or similar means of directly depositing concrete as near as possible to its final
position. Placement of concrete by other methods where concrete is deposited upslope and flows

to its final position downslope (commonly called “lava flow”, “glacial pours”, etc.) shall not be
permitted.

Concrete shall not be dropped more than 6 feet vertically unless suitable equipment is used to
prevent segregation. Concrete containing superplasticizer shall not be dropped more than 12 feet
vertically and shall not be placed in lifts exceeding 6 feet in depth. Non-superplasticized concrete
shall be placed in forms in horizontal layers not more than 24 inches deep. Each layer shall be
thoroughly consolidated before the next is placed, at a rate such that previously placed concrete
has not yet set when the next layer of concrete is placed upon it.

D. Consolidation
1. Formed Surfaces

Immediately after the concrete is placed in the forms, it shall be consolidated by internal
vibration or hand tamping as necessary to insure dense concrete. Concrete in walls 4 feet and
higher shall be vibrated. Concrete supplied with superplasticizer shall be placed with a
minimum amount of vibrating and finishing effort. Vibration shall not be applied directly to
the reinforcement steel or the forms, nor to concrete that has hardened to the degree that it
does not become plastic when vibrated. Each pour shall be consolidated to insure a
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E.

monolithic bond with the preceding pour. The use of vibrators to transport concrete in the
forms, slabs or conveying equipment will not be permitted.

2. Slabs
Immediately after the concrete is placed, it shall be consolidated by hand or mechanical
methods as necessary to insure dense concrete.
e Surface vibrators may be used to consolidate slabs 8 inches and less in thickness.
¢ Slabs more than 8 inches thick shall be consolidated with internal vibration and may be

augmented through use of a surface vibrator.

Surface vibrators include vibrating screeds, plate or grid vibratory tampers, or vibratory roller
screeds. (Mesh rollers, jitterbugs, and grate tampers are finishing tools and not consolidation
tools.)

3. Embedded Waterstops
Internal vibration is required along the entire length of all joints that contain embedded
waterstops for both formed surfaces and slabs.

Finishing

All screed support devices shall be removed from the concrete or driven down flush with the
subgrade prior to finishing.

1.

2.

Formed Surfaces: All formed concrete surfaces shall be true and even, and shall be free of
depressions, holes, projections, bulges, or other defects in the specified surface finish or
alignment. All surface defects shall be repaired as stated in the “Form Removal” section of
this specification.

Slabs: All flatwork and sloped slabs shall be worked to a uniform grade, maintaining the
specified thickness. Concrete shall be worked to minimize segregation and in a manner that
does not adversely affect the structural integrity, durability or function of the structure.
Surfaces shall be free from rock pockets, or honeycomb areas or other harmful irregularities
or defects.

Water shall not be sprinkled or added to the surface of the concrete to facilitate finishing. An
additional finish shall be applied if specified in the construction plans.

The proposed finished texture (broom, float, mesh roller, trowel, non-slip, etc.) of the
concrete surface shall be approved by the Technician.

Evaporation reducer may be used during the finishing operation if approved by the
Technician. Curing of the concrete is still required as per Section 11, Curing.

If a protective concrete coating is specified on the drawings, the coating manufacturer’s
recommendations for curing and surface preparation shall be followed.

Construction Joints

If the concrete sets during placement to the degree that it will not flow and merge