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SOIL CONSERVATION SERVICE
WASTE STORAGE STRUCTURE

A fabricated structure for temporary storage of animal wastes or other argantc
agricultural wastes.

Scape

This standard establishes the minimum acceptable requirements for planning,
designing, constructing, and operating and maintaining waste storage
structures, including waste storage tanks and waste stacking facilities. It
does not apply to waste storage ponds (425) or to waste treatment Tagoons
{359), even though they may have paved ramps or linings. Storage tanks are
used for liquid and slurry wastes and may be: (1) open or covered, {2) within
or outside an enclosed housing, or (3) beneath slotted floors. Stacking
facilities are used for wastes that behave as a solid and may be open or
roofed.

Purpose
To temporariiy store liquid or solid wastes as part of a pollution~control or

energy-utilization system to conserve nutrients and energy and to protect the
enyironment.

Conditions Where Practice Applies

This practice applies where: (1} the structure is a component of an overall
plan prepared according to SCS standard for waste management systems (312);
(2) temporary storage is needed for organic wastes generated by agricultural
production or processing; (3) the structure can be located without polluting
air or water resources; and (4) soiis and topography are suitable for con-
struction of the structure.

Plans and Specificaiions

General
This practice shall not be installed until an overall waste management system
(312) has been considered and the essential components determined.

All federal, state, and local laws, rules and regulations governing waste
management, poliution abatement, health, and safety shall be strictly adhered
to. The owner or operator shall be responsible for securing all reguired
permits and approvals and for performing in accordance with such laws and
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regulations. Regulations published by the Environmental Protection Agency are
Tisted on page Wi-1-1 of the Agricuitural Waste Management Field Manuatl.
Responsibility for enforcement of the EPA regulations in Wisconsin is under
the authority of the Department of Natural Resources.

Lecation

The following factors must be considered in selecting a site for waste storage
structures: proximity of the structure to the source of wastes, access to
other facilities, ease of loading and empiying wastes, appropriate health
reguiations, and direction of prevailing winds to minimize odors,

Reception pits and hoppers from which manure is meged to storage factiities
must be: (1) located at least 75 f eet {(22.9 m} Trom the nearest well or
reservoir; (2} be Tiquid téght aﬂ (3} have f?uafa which are at least 3 feet
(914 mm) abave badrock and/or nighest ground water level.

The minimum distance from any well or reservoir ©o & manure siorage structure
shall be 100 feet {30.%5 m) for the following structures:

1. Temporary manure stacks or storage platforms which have a Tiguid-tight
concrete Tioor on grade or partiatly on grade used to store soiid manure.
Sotid manure contains sufficient bedding to absordb most of the Tiguids
from animals, contains no milking center ligquids or runoff from barnyards,
and will retain a sloped shape when stacked or piled.

7. Liguid-tight reinforced concrete or lined steel holding tanks {or eguiva-
tent structure).

Other waste storage structures must meet the location distances fto wells or
reservoirs as stated in the standards for waste storage ponds (425),

AT waste storage structures must have floors which are 3 feet (914 mm) more
above bedrock or highest ground water tevel. Variances from this vertical
separation requirement will be considered i other design alternatives are
included which compensate for the reduced distance, Reguests for such vari-
ances will be submitted to the state conservation engineer (when the design is
prepared by SCS offices).

Soil and foundation

Soit profiles obtained by borings or backhoe test pits shall be made to an
etevation at least 3 feet (914 mm} below the anticipated floor elevation of
the storage structure. Normaliy a distance of 5 feet (1.5 m) or more is
desirable unless bedrock is reached above this depth.

tnvironmental protection

AT disturbeq Tand surfaces shall be vegetated or otherwise stabilized to
contrel soil erosion. The location, layout, and design of the facilities
should be compatible with the surrcunding landscepe., Existing landforms and
vegetation, along with land shaping and vegetative plantings, shall be
constdered to minimize an adverse impact upon visual resources.

Facilities must be constructed in areas and in z manner which prevents
flooding.
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Loading and unloading

Adequate maneuvering space shall be provided for operating toading and unload-
ing equipment. Pushoffs must be structurally sound and must he provided with
railings, safety bars, or other devices to prevent humans, animals, and
equipment from falling into the facility. Provisions shall be made for
removing tiquids that accumulate from soiid wastes or from precipitation.

Disposal facilities

Equipment shall be available for removing wastes from the storage structure,
processing them for energy, or applying them to the land at the locations,
times, and rates shown in the overall management plan,

Service iife and durability

Planning, design, and construction shall insure that the structure is sound
and of durable materials commensurate with the anticipated service life,
initial and replacement costs, maintenance and operation costs, and safety and
environmental considerations.

Guidance in evaluating the service life of various materials is given below.
The materials indicated meet the requirements of this standard. The service
tife of materiais not shown shall be based on performance data.

Service iife Material 1/

Short (minimum ......... Wood; masonry, including concrete
of 10 yr) staves; flexible membranes; glass
fiber reinforced plastics/resins;
steel coated with zinc, epoxy,
vinyl, and asphalt: reinforced
concrete,
Medium (minimum ........ Reinforced concrete: glass-fused
of 20 yrj steel.,
Leng (minimum .......... Reinforced concrete,
of 50 yr)

L/ The durability and estimated life of reinforced concrete
is a function of the desiagn criteria and the quality of the
concrete. A key aspect affecting durability is corrosion
of the reinforcement, which is directly related to cracking
{design stress), and the reinforcement cover, The quality
Tevels of reinforced concrete are discussed under "Struc-
tural Design," "Design Criteria.®

pesign Criteria

Service life
The structure shall be planned, designed, and installed to provide a minimum
service life of 10 years.
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Size

The volume of the structure shall be large enough to store accumulated wastes,
pedding, wash water, and needed dilution water for the maximum period during
which such wastes cannot be processed for energy or be appiied fo the land
because of operational restrictions, weather, or crops. Provisions should be
made to insure that outside runoff does not flow into the structure. If suitable
provisions cannot be made, however, the anticipated volume of runcoff likely to
enter the structurs must be included in the reguired volume. The design capacity
must allow for any direct rainfall and snow. An allowance of at least & inches
[152 mm) shall be provided in the bottom of the storage tank to accommodate
materials that are not removed during emptying. A minimum of & inches (152 mm)
shall be provided for freeboard. Data in chapter 4 of the Agricultural Waste
Management Field Manual or reliable local information can be used in determining
the guantity of waste production.

To reduce the necessity of spreading on frozen ground, storage capacity for a
minimum of 150 days should be provided. Storage up to 180 days is desirable and
recommended especially for northern areas of the state or where welt soils prevent
spreading in early spring. If storage for less than 150 days is provided,
adequate conservation treatment must be on the land where spreading will be
performed to reduce runoff te a minimum. Restrict application to areas with a
minimum pollution hazard. In no case will storage for less than 120 days be used
in design,

Tables on pages WI-4-1 and WI-4-2 of the Agricultural Waste Management Manual are
& guide to manure production for various animais.

The volume of wash water should be determined by actual measurement or estimated
by a reliable method such as calibration of each faucet, hose, or spray nozzle
and applying the rate of water used to the time of cperation,

tiquids must be retained within stacking facilities, collected in a holding pond,
or applied directly to fields with & minimum poliution hazard so that Tigquids do
not flow into drainage ditches, streams, or takes. Slurry or semi-liguid mapure
without bedding, such as that from free-stall dairy housing, does not lend itself
to stacking at depths greater than 3 (0.9 m) to 4 feet (1.2 m}. Stacking faciii-
ties for such wastes should be designed, using the same criteria as for holding
tanks or holding ponds. Liquids from stacking facilities shall he carried in
Tiguid-tight conduits or flumes if adequate soil depth over bedrock on nigh
ground water level does not exist.

The shape and height of the stack shall be determined by the method used to stack
the manure, amount of bedding in the manure, and the farmer's desire. Manure
with little bedding will slump and cannot be stacked as nhigh as manure with
considerable bedding.

A holding tank must be constructed on soils which will provide even settlement.
When unequal settlement may result or rock formations encountered, special
designs must be considered,
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separation of precipitation

Precipitation which collects on waste storage ponds must be drained or pumped
away when conventional manure handling equipment 13 used for removal of the
wastes. This polluted runcff must be collected and disposed of in a safe
manner. Picket dams may be used to separate the water resulting from
precipitation when the manure contains bedding. The pickets should be placed
vertically and designed to withstand a horizontal loading equal to 45 paunds
(20.4 kg) per cubic foot. The picket dam should extend up the ramp to a point
where the wastes are first removed.

Structural loadings
Waste storage structures shall be designed to withstand all anticipated loads.

Loadings include internal and external loads, hydrostatic uplift pressure,
concentrated surface and impact loads, water pressure due to seascnal kigh
water table, and frost or ice pressure.

The lateral earth pressure should be calculated from soil strength values
determined from the results of appropriate soil tests, If soil strength tests
are not available, the minimum lateral earth pressure values indicated in
table 1 shall be used.

Lateral earth pressures based upon equivalent fluid assumptions shall be
assigned according to the structural stiffness or wall yielding as follows:

1. Rigid trame or restrained wall. Use the values shown in table 1 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 1 under the
column “Freestanding Wall," which gives pressures comparablie 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 thickness to
neight ratio not more than 0.085.

An internal hydrostatic load of 60 1b/ft2/¢t (g6 kg/m2/m) of depth shall be
used for design. If heavy equipment is to be operated within 5 feet (1.5 m)
of the walls, a surcharge {horizontal pressure} of 100 1b/ftZ2 (488 kg/m2) on
the wall shall be added. Covers for waste storage structures shall be
designed to withstand both dead and Tive loads. The live load values for
Covers contained in ASAE EP378 (Floor and Suspended Loads on Farm Structures
Due to Use} and in ASAE EP393 (Solid and Liquid Manure Storage) shall be the
minimum used. The actual axle load for tank wagons having more than a 20,000-
galion (7,570 L) capacity shall be used. If the facility has a roof, snow and
wind loads shall be as specified in ASAE S288 (Designing Buildings to Resist
Snow and Wind Loads}. If a waste storage structure is to serve as part of a
foundation or support for a building, the total Toad shall be considered in
the structural design.

Potential uplift pressures shall be eliminated by drainage or be included in
the structural design (including bouyancy and fiotation}.
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Tahble 1. Lateral Earth Pressure Values 1/
Eguivalent fluid pressure
(1b/fL2/ft of depth)
Above seasonal Below seasonal
Soil high water table2/ high water table3/
Free. Free-
o Unified standing Frame  standing  Frame
Description classification wall Tanks wall tanks
Clean sand, gravel, or GP, GW, SP, SW 30 50 80 £

sand-gravel mixtureséd/
{Maximum 5% fines}

Well-graded sand, silt, SC, SC-SH, GM 35 &0 84 100
and clay mixtures GM-GP, SM, SM-SW,
(less than 50% fines) SM-SP, GC, GM-GW,
GE-GP, GL-GM
Low-plasticity silts and Gravelly sandy CL 45 75 80 105
clays with significant  and ML, or fipe
sand and gravel of fine SC or SM
silty and clayey sands
{more than 50% fines)
Low- to medium-plasticity CL, ML 65 g5 95 L1
silts and clay ltacking
in sand and gravel
{more than 50% fines)
High liquid limit silts  CH, MH5/ - 100 115 115
and clays
1/ For lightly compacted soils (85% to 90% maximum standard density). Includes

compaction by use of typical farm machinery.

3/ Includes hydrostatic pressure.

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

5/ Unsuitable for backfitl.
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Structural design

The structural design shall consider all items that will influence perfor.
mance, such as design anaiyses, methods, and assumptions: construction methods
and quality control; and operational exposure, use, maintenance, and repair,

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

Aboveground waste storage structures shall have adeguate footings extending
beifow the anticipated frost depth. See pg. 17.16a in Waste Management
Manual.

Minimum requirements for waste storage structures are specified below:

1. Steel. AISC Specifications for the Design, Fabrication, and Frection of
Structural Steel for Buildings.

2. Timber. NFPA National Design Specifications for Wood Construction.
3. Reinforced concrete.

4. Masonry concrete. ACI 531,

5. Nonstructural concrete slab., The minimum thickness of slabs for tanks
shall be 5 inches (127 mm}, but for slabs cast on plastic over sand, the
minimum thickness shall be 4 inches (101 mm). The minimum thickness of
slabs for stacking facilities shall pe 4 inches (101 mm). The minimum
reinforcement for slabs with a span of 30 feet (9.1 m) or less shall be
equal to that of 10 by 10 gage, 6 inches (152 mm) by 6 inches {152 mm)
welded wire fabric. Slabs having a span greater than 30 feet {9.1 m)
shall be provided with expansion joints at a maximum spacing of 30 feet
{9.1 m} or shall have additional steel reinforcement.

Concrete siabs for solid manure temporary stacks or storage platforms
shall have a minimum thickness of 5 inches {127 mm). FExpansion joints
shall contain waterstops where Tiquid-tight concrete is reguired,

6. Flexible membranes. Flexible membranes shall meet or exceed the require-
ments of flexible membrane linings specified in SCS standard 521-A.

7. Coatings. Coatings shall be approved in accordance with procedures in the
National Engineering Manual (210-512.20 to 512.23).

8. Glass fiber reinforced plastics/resins and glass-fused steel. Products
shall be approved in accordance with procedures in the National
Engineering Manual (210-512.20 to 512.23).

USDA-SCS-Wisconsin
Section IV
Technical Guide
8/81



313-8

SETYICE [ite Specitication

Short (minimum of 10 yrj. ACI 318
Medium {minimum o......e. ACT 318 modified as foilows:
of 20 yr} a. The maximum ratio of tension steel
reinforcement shall be 0.50 pyn,
b. The required strength to resist all
anticipated Toads shall be based on a
minimum load factor of 1.8.
c. Flexural reinforcement is proportioned
so the quantity z does not exceed 145,
d. Service ioad siresses in flexure shall
not exceed (.40 T'c.

Long {minimum of &0 yrl).. ACI 350 R.

Safety

Entrance ramps shall be no steeper than 8 horizontal to | vertical., Warning
signs, Tadders, ropes, bars, rails, and other devices shall be provided, as
appropriate, to insure the safety of humans and livestock. Ventiiation and
warning signs must be provided for enclosed wasteholding structures, as
necessary, to prevent explosion, peoisoning, or asphyxiation. Pipelines from
enclosed buildings shall be provided with a water-sealed trap and vent or
similar devices to control gas entry into the buildings.

Operation and Maintenance

Operation and maintenance shall be in accordance with the regquirements
specified in the overall waste management plan.

Plans and Specifications

Plans and specifications for waste storage structures shall be in keeping with
this standard and shall describe the reguirements for appliying the practice to
achieve its intended purpose,

A1T SCS plans, including approved standard structural plans, must be submitted
to the person{s} responsible for approval as indicated on Job Approval
Authority prior to installation. These pilans are to include detaiis
concerning the overall plan and layout of the facility. It should show
tocation of milkhouse, well, proposed method of emptying tank, etc. Standard
plans can often be used for single components of an overall plan,

When structures which have been pregualified are instailed, a statement from
the supplier shall be obtained indicating the drawing number applicable and
that the reguirements of the specifications and the drawings have been equaled
or excesded,
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Design Documentation Requirements

Computations for required capacity (Form WI-CONS-1), dimensions of structure,
type of materials, reguired service life, Togs for foundation investigations,
pertinent elevations, distance to wells, seeding requirements if applicable,

Construction (As Built) and/or Certification Documentation Requirements

Dimensions of installed structure, description of structure, brasnd name (if
applicable}, pertinent elevations, documentation of inspections or
certifications for items such as concrete and reinforcing steel, adequacy of
seeding if applicable,
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SOLL CONSERVATION SERVICE
SPECIFICATIONS GUIDE

Construction of waste storage structures shall be compieted in accordance with
the following Wisconsin Constructions Specifications as applicabie;

Number Title =

g Excavation
3 Farth Fill
4 or 4a Concrete

8 Drain Fild
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