Waste Storage Facility

(No.)

Code 313

Natural Resources Conservation Service
Conservation Practice Standard

1. Definition

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

. Purpose

To temporarily store wastes such as manure, waste water, and
contaminated runoff ' in a manner which safeguards the
environment.

lil. Conditions Where Practice Applies

This standard applies to:

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

s areas that are part of a planned agriculture waste
management system intended to reduce contaminated
runoff and meet the facility management goals, regulatory
requirements. or ruirient management plans by providing
storage of waste;

e waste storage facilities utilizing embankments with a
maximum effective height of 23 feet and where damage
resulting from failure would be fimited;

« temporary unconfined manure stacks; and

+ waste storage facility closure.

This standard dees not apply to:

e facilities in which greater than 10% of the design storage
volume or greater than 25.000 gallons is occupied by any
combination of domestic waste, industrial wastewater, or
sludge. These types of facilities are defined and regulated
under various codes administered by the Wisconsin
Department of Natural Resources (WDNR).

V. Criteria - Establishes minimum allowable limis for
design parameters. acceptabie mnstailation processes. or
performance requirements.

A. General Criteria The following general criteria
apply 1o 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, and waste characterization. The
management assessment shali address the
following:

a. Waste Characterization

(' Sources and volumes of manure and waste
water

2y Animal types

{3y Bedding types

4y Consistency; liquid manure: dilute
{milkhouse, rinse. cleanup. runoff}; solid
(pack, bedded, stail, feed waste)

Land base available for utilization of waste
Planned storage period

Waste handling and transfer methods
Facility waste removal methods

Storage liner possibilities and preferences
Access needs

Safety needs

Fomom e & 0O

-

Labor and equipment needs
Odor, aesthetics, and animal health

—.

k. Expansion needs

2. Site Assessment - A site assessment shall be

IV. Federal, State and Local Laws conducted, documented, and incorporated into the

. . design. The assessment shall be performed to
Waste storage facilities shall comply with all federal, state, and determine physical site characteristics that will
local faws, rules or regulations The operator is responsible for influence the placement, construction,
securing required permits. This standard does not contain the maintenance, and environmental integrity of a
;z;}?:: ;:e federal, state, or local laws governing waste storage proposed manure storage facility, unconfined

manure stacks, and transfer components. The

Conservation Practice Standards are reviewed periodically and updated if needed. To obtain the curent version of this standard, NRCS, Wi
contact your lacal NRCS office or the Wisconsin Land and Water Conservation Association office, Madison, W at (608) 833-1833. {09/98)
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assessment shall include input from the
ownersoperator. The site assessment shall include:

1y

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

Test pit logs. soil test results. and a soil survey
photo. if available. Test pits or test holes shail
include:

The number and distribution needed to
characterize the subsurface with a minimum of
three. Additional test pits shali be conducted if
inconsistency within or between test pits is found
in terms of the criteria in Tables 1-3.

2y A minimum of one per transfer system,

unconfined manure stack area (Table 6), or
sigrage facility less than 500 sq. ft_in area.

.3y A minimum depth to ensure separation distances

Fl

in Tables 1-5 of this standard and Table 1 in
NRCS Field Office Technical Guide (FOTG)
Saction 1V, Standard 634, Waste Transfer,
The elevation of bedrock and bedrock type. if
encountered, such as sandstone, limestone,
dolomite, or granite,

Saturation indicators, if encountered, such as
seepage from sand and gravel lenses, lens
thickness. estimated volume of flow, and
elevation. Ground water maps and well
construction logs shall be inciuded when
available and applicable.

1 ocations and elevations of sinkholes and other
karst features within 1,000 ft. of the facility.

Locations and elevations, soil volumes, soil
samples. and reclamation plans of any borrow
areas.

1dentification of potential impacts from faiture of
the embankments, liners, or structures.

oodplain - Waste storage facilities located m

flood prone areas shall be protected from inundation,

structural damage, and instability. These facilities

sh

ail be designed to accommodate any additional

joading resulting from static water levels or saturated

S50

ils. The lowest point at which floodwater could

enter the waste storage facility shall be 2 ft. above the
maximum elevation of flow resulting from a 100-yr.,
24-hr. rainfall event.

Design Storage Volume - Design storage volume
shall be calculated with the procedures described in
Chapter 10 of the NRCS Agricultural Waste
Management Field Handbook (AWMFH). The
design storage duration and volume shall be
consistent with the nutrient management plan and

emprying schedule. Design volume shall include
the sum of the foliowing during the storage
period:

Manure. bedding. waste-water. and other
Wwasles,

Normal precipitation less evaporation on the
surface of the facility.

25-yr., 24-hr. precipitation on the surface of the
facility.

Normal runoff volumes from the dramage area.
25-yr., 24-hr. runoft volume from the drainage
area.

Freeboard - A minimum of 1 ft. of depth shall
be added to storage facility design.

Remaining Waste and Sumps - An
additional depth shall be added 1o the facility to
accommodate the waste that cannot he routinely
removed during emptying. A minimum of 2 fi.
shall be added to storage depth for facilities with
side slopes and 1 fi. for vertical walled facilities.
The additional storage depth can be reduced if a
sump is installed.

Embankment Requirements

Foundation area shall be stripped to remove
vegetation and unsuitable materials.

A core trench shall be required if the fill height
at centerline is = 10 fi. Minimum dimensions of
the core trench shall be 8 ft. bottom width. 2 fi.
depth, and 1:1 or flatter side siopes.

Top of embankment shall be 2 11, above the
surrounding grade. Any diversion along the
embankment shall have capacity for 25-yr., 24-
hr. flow plus 0.5 ft. of freeboard.

Additional fill for settlement shali be 5% of the
fill height.

Top width shall be a minimum of 8 ft. when the
embankment height is 15 ft. or less. An
additional 2 ft. of top width shall be added for
every additional 5 ft. of embankment height.

Sum of interior and exterior side slopes shall be
> 5:1 with no slope steeper than 2:1, except as
specified in Table 4.

. Compaction shall be according to NRCS
Wisconsin Construction Specification 204.

Separation from Saturation or Bedrock -
The separation is determined to be the closest
distance from any point on the inside surface
(boriom and sides) of the storage facility to the
feature from which separation is required.

The following criteria apply to saturation:

NRCS, Wi
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11 Regional High Water Table - The regional high A contingency plan to address unexpected

water table shall not be lowered to achieve the volumes of wastewater. runoff. or spiliage at
required separation. loading sites thar couid cause the system to
(21 Confined Lenses and Perched Water may be overfiow before emptviag occurs.
drained. All drainage sysrems shali have a free 4 Requirements for inspecting and maintaining
outlet. The effect of temporary tailwater on the the facilify.

structure or liner and the effects of outlewing 0

. . . e. Safety issues connected with waste storage
perennial and intermittent Waterways shall be

evaluated. facilities.
‘b, The following criteria apply 10 bedrock: 1. Seeding and Mulching - Disturbed areas and
(1, Excavation of bedrock is permitted 10 achieve the embankments shall be seeded and mulched in
- required separation. Excavation of consolidated accordance with NRCS FOTG Section IV, :
rock material is limited 1o 25% of the storage Standard 342. Critical Area Planting. e
facility floor area. '
21 The surface of any excavated, consolidated rock
material shall have a positive grade away from B. Specific Criteria For Confined Impoundments -
the storage facility with no ponding on the The following specific criteria apply to this practice:

face. . o
excavated surtace | Waste Storage Facility Criteria - Table !

contains the criteria for constructing waste
impoundments into existing soils with no
additional liner. Tables 2-5 contain the criteria

9 Concrete Siabs - Slabs for liners and structure
floors shall be designed according to Table 5

foomotes. ; .
_ _ for tiners. The portions of the waste storage

Slabs for uses other than liners such as protection, facilities that do not meet Table 1 criteria shall be
scraping, and access shall be a minimum of 4 in. thick lined. A combination of liners is acceptable. For
with control joint spacing and stee] as required for example. a facility may be constructed with clay
anticipated loads and usage (except for Table 3, lined side slopes and a concrete lined bottom.
footnote 3). Liners and structures shall be designed to

10. Safety Design - Safety design shall identify and withstand all anticipated internal and external

loads, hydrostatic uplift pressure. agitation
scouring, and water pressure due to water table
fluctuations. Soil criteria in Tables 1-5 refers to
mineral soils: construction shail not occur on
organic soils.

minimize the hazards to animals and people. Ata
minimum, safety design shall include:
a. Fences, gates, grates. of COVErs to Testrict access of
animals or people, and signs where access is

possible.
b Ventilation for covered waste-holding structures to
prevent the inhalation of poisonous gases, Tabte 1 - IN PLACE EARTH CRITERIA®
asphyxiation, or explosion. 1. Well Distance z 250 2 150
¢. Safety stops, gates, or both instalied at push-off S’a\'rrg:fe
ramps and load-out areas of vertical walled required)
structures to prevent accidental entry of machinery. 2. Soils
. R . -G 1 0, G, 0,
d. Ramp slopes designed to be consistent with the i g’,;’sgfy index (Pl _250 & §4?02'/° _240% 35{} e
equipment intended to be used, with curbs or safety - Thickness (bottorm/sides) 3 9 ' g
bars installed on access ramps. - Permeability’ - - 5x107 1x107
. . ] cmisec cmisec
11. Operation and Maintenance - An operation and 3. Topography/Geology
maintenance plan shall be developed that is consistent - Sinkholes 2 400 2 1,000
with the purposes of this practice, intended life of the - Safuration - 2 3' separation 25 sep.
. . - Bedrock > 3 separation z 5 sep.
components, safety requirements, and the criteria for — Y -
. . . 4. Waste Characteristics Mo limitations >5% solids
the design. Ata minimum, the plan shall include: 5 Other
a. Operational requirements for emptying the storage - Scour_Pmtect‘:on3 '
facility. This shall require that waste be removed - Agitation and pump 20'x20" concrete pad or sump in bottem
and usitized at ! R L d vol access and 10° wide ramp 1o top of facility
and utinzed at ocations, Hmes, rates, and VOIUmes - Scraping Protect with hard surfacing (see V.A.8.)
in accordance with NRCS FOTG Section IV, Embankment shall be constructed with matenial meeting criteria in
Standard 590, Nutrient Management. tabte 1 from the inside surface to the embankment centerline.
2 T . .
. . . Permeability measurement shall be of undisturbed soit.
b. Requirements for location and methods of pumping 3 ) y‘ . o L
Not required if z 5' of soil thickness mests the soils criteria in the table.

and agitation.

NRCS. WI
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Table 2 - CLAY LINER CRITERIA

Table 4 - GEOSYNTHETIC CLAY LINER {GCL) CRITERIA

i 1. Weii Distance » 250 1. Well Distance z 250

T2a Soils (directly below 7a. Soils (directly below iiner)

" tiner) - % Fines > 20% > 20%

.t Fines - z 20% - Plasticity index {(P1) 27 -

. Trickness = 3 bottom, 2 sides - Thickness {from bottom and » 1.5 3

| 2b. Clay Liner Material sides} ‘

i - Thickness 3 pottom. 5’ sides 2' bottom, 3’ sides - Compaction of placed material Wi Spec 2023 W1 Spec 283
! - % Fines 2 50% z 50% 2. Liner Cover Material

| - Piasticity index (P1) 212 =12 - Bottomn 1

|_- Compaction Wi Spec. 204 Wl Spec. 204 - Side Siopes 2

{"3. Topography/Geotogy 3. Topography/Geciogy ’

I - Sinkhoies > 400° > 400 - Sinkholes = 400 1 = 400

| - Saturation %’ pottom separation, | 3' separation « Saturation 3’ separation 4’ pottom sep .
5 side separation bottom and siges g side SEP.

| - Bagrock 3' separation 5 separation - Bedrock 3' geparation 5 separation
"4 Waste Characteristics Mo =and pedding without liner protection 4. Waste Characteristics Mo sand bedding without iner
"5 Other protection over cover material

- Required liner protection
- Agitation and pump
access
- Scraping

20'x20' concrete pad or sump in pottom
and 10’ wide ramp to top of facility
Protect with hard surfacing (see V.AS)

5. Embankment Requirements
- Side Stopes

- inside Siope’

Sum of interior and extenor
slopes > 6:1.
3:1 or flaler

Storage Facilities.

NRGS Wisconsn Gonstruction Specification 204 - Earthfill for Waste

8. Other
- Required Liner Protection
- Agitation and Pump Access

20'x20' cencrete pad of Sump N
bottom and 10" wide ramp to top
of facility

- Scraping Protect with hard surfacing (see
V.AS)
o Table 3 - POLYETHYLENE LINER CRITERIA’ - GCL Materiat’ Non-wover: needie punched
80 mil. liner with intimate contact T The GOL and soil cover shail be stable at the designed side slape.
to the soil below” 2The liner shali be installed according to manufacturers specifications
1. Weli Distance z 250 and NRCS Wisconsin Construction Specification 203 - Geosynthetic
2. Soils {directly below liner} Ciay Liner.
- % Fines z 20% z 20%
- Plasticity index {P1} > 7 -
- Thickness >1.5 =3
- Compaction of placed material Wi Spec 202 Wi Spec 202
3. Topography/Geoiogy Table 5 - CONCRETE LINER AND STRUCTURE FLOOR CRITERIA |
. Sinkholes > 400" Concrete wi1th Concrete s
- Saturation 3’ separation Waterstop Composite
- Bedrock 3 separation 1. Well Distance z 100
4. Waste Characteristics No sand bedding without liner 2. Soils (adjacent to liner}
profection - % Fines - 2 20% | =z 20%
5 Other - Plasticity index (P1) - >7 -
i . Required liner protection” - Thickress (bottom and sides) | = >15 2%
| - Agitation and pump access 20'x20' concrete pad or sump in - Compaction of placed materiat i = 204 204
1 pottom and 30 wide ramp to top of 3. Topography/Geology
! facility - Sinkholes
- Scraping Protect with hard surfacing - Storage floor above ground | 2 200° 2 200
. (Gas release system As needed - Storage floor below ground » 400° > 400"
nciudes Migh density polyethylene (HDPE) and very flexibie - Saturation {3’ sep. for sump) > 2’ separation >3 sep.
polyetnyiene (VFPE) in accordance with NRCS Wisconsin Construction - Bedrock (1’ sep. for sump) » 2’ separation >3 sep.
Specification 202 - High Density Polyethylene Geomembrane Liner. 4. Waste Characteristics No limitations

“Inumate contact does not exciude the use of a minimum area of drain fi
material for gas venting or monitoring systems.

>The iiner protection shall be a minimumn of 5 in. of concrete, reinforced
with #3 steet bars, spaced at 18 in, on center each way to prevent
differenuat movement.

TThe concrete liner or structure floor thickness shall be a minimum of 5
in. for uniform foundations, contain distributed reinforcing steel, and all
joints shall have imbedded non-metallic waterstops in accordance with
NRCS Wisconsin Construction Specification 4 - Concrete. The required
area of reinforcing steel and spacing of joints shalt be based on
subgrade drag theory as discussed in industry guidelines such as
American Concrete institute, ACI 360, “Design of Slaps-on-Grade,” or
NRCS AWMFH. Reinforcing steel shall be deformed bars. There shall
we 6" of compacted clean sand and gravel below the liner or structure
fioor.

2 The concrete liner or structure floor thickness shall be a minimum of 5
in. and continuous reinforcerrent of #3 steel bars spaced at 18in_on
canter each way., No controt joints are required. The concrete shall be
placed in intimate contact with the foundation soils. No granular base
material is to be used, Steel shall be continuous through ali

construction joints. J

NRCS, Wi
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Structural Design Criteria - The structural destgn
shall include ali items that will influence the
performance of the structure, including loading
assumptions, material properties, construction quality.
pipe penetrations, anchor plates, or other attachments 1o
walls such as fence posts. Design assumptions and
construction requirements shall be indicated on the
construction plans.

Liquid tight steel, reinforced concrete, or approved pre-
cast.concrete stuctures shall have concrete floors that
meet the criteria contained in the Table 3 foomotes.

Tanks 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 tanks shal} be designed to accommodate
equipment for loading, agitating, and emptying. These
openings shall be equipped with grills or secure covers
for safety, and odor and vector control.

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

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

(27 Timber. "National Design Specifications for
Wood Construction,” American Forest and Paper
Association. Timber used in contact with soil or
manure shall contain a minimum of 0.6 Ibs./cubic
feet of CCA preservative or equivalent.

3 Structural Concrete. “Building Code
Requirements for Reinforced Concrete, ACI318"
American Concrete Institute. Concrete shall have a
minimum compressive strength of 3500 pst.

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

Where a non-uniform foundation cannot be avoided
or applied loads may create highly variable
foundation loads, settiement 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 A or another
nationally recognized building code. In using
presumptive bearing values, adequate detailing and
articulation shall be provided to avoid movements
that could stress the structure.

fas]

-
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Tabie A - PRESUMPTIVE ALLOWABLE BEARING STRESS

VALUES'
Foundation Descripuion Aljopwable Stress
- Crvstafline Bedrock 12,000 pst
- Sedimentary Rock 6000 pst
- Sapdy Gravet or Gravel 2000 psf
- Sand. Silt Sand. Claveyv Sand. 3000 psi
Silty Gravel. Clavey Graved
- Clay, Sandy Clay. Silty Clay. 200U pst
Ciavev Sit

TRasic Building Code. 12% Edition. 1993, Burlding Officials and
Code Admimstrators. Inc. (BOCTA?

¢. Structural Loading - Fabricated waste storage
structures shall be designed to withstand all
anticipated loads including internal and external
toads, hydrostatic uplift pressure. concentrated
surface and impact loads. water pressure due to
seasonal high water table. frost or ice pressure and
load combinations in compiiance with this
standard and applicable local building codes.

The lateral earth pressures should be calculated
from soil strength values determined from the
results of appropriate soil tests. Larteral earth
pressures can be calculated using the procedures
in NRCS Technical Release - 74. Lateral Earth
Pressures. If soil strength tests are not availabie.
the presumptive lateral earth pressure vaiues
indicated in Table B 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 frame or restrained wall. Use the values
shown in Table B under the column “Frame
Tanks," which gives pressures comparable to
the at-rest condition.

2) Flexible or vielding wall. Use the vaiues shown
in Table B under the column "Freestanding
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.

Interna) lateral pressure used for design shall be
65 pst.

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.

Tank 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 EP393.2, Manure Storage,
shall be the minimum used. The actual axle load

NRCS. WI
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for tank wagons having more than a 2,000 gallon D. Waste Storage Facility Closure Criteria -
capacity shall be used. Waste storage facility closure will require a site-
If the facility is to have a roof. snow and wind loads specific design and inspection during closure
shall be as specified in ASAE EP288.5, Agricultural procedures. Additional procedures may be required
Building Snow and Wind Loads. If the facility is 10 for remediation. A local permit may be required for
serve as part of a foundation or support for a building, the closure operation. The minimum procedure for
the total load shall be considered in the structural closure shall include:
design. The minimum loading used for Wisconsin
shall be: Wind load. basic velocity pressure = 16 psf {. Removal and proper disposal of accumulated
and Snow load = 24 pstf. wastes in the facility in accordance with NRCS.
FOTG Section 1V, Standard 390. Nutrient
4 WaHl Joints - Waterstop joints for cast-in-place Management.
walls sha!l be continuous with floor waterstop joint 9 Soil that is mixed with waste shall be removed
Jocations. Joints for pre-cast and other pre-approved and uniformly spread on cropland.
facilities shall demonstrate evidence of equivalent 3 An additional 6 in. to 24 m. of soil shall be
performance. Waterstops shall be imbedded non- removed from the sides and bottom of the facilin.
metallic in accordance with NRCS Wisconsin The amount of soil to be removed shall be
Consmuction Specification 4. determined by the color and consistency
indicating permeation or saturation of waste in the
soil. Removed soil shall be uniformly spread on
crop land.
4. Concrete or synthetic liners may be buried in the
existing facility if all listed requirements are met.
C. Specific Criteria for Unconfined Manure Stacks - 4. Liner is broken up or holes are made to allow
Unconfined manure stacks shall meet all General Criteria movement of water through the profile after the
requirements in section V. A. of this standard and the facility is closed.
i?al::}’:?:Zi?(ri:;:s;?:i):i;?ioI:g ;::;tf:: zszlj :0 the b. Soil borings are made below the liner to check
© @ ; for soil mixed with waste, If soil mixed with
constructed surface. Stacks shall not be placed in : : .
erassed waterways. drainageways, ditches, undrained waste is present, the liner must be- pulled back
= ’ ’ ’ ‘ to allow for the removal of the soil as stated in
areas, or areas of concentrated flow. Table 6 contains - . . :
. o 3 above. The liner material may then be buried
the specific criteria for unconfined manure stacks. Waste . . -
- . . in the closed facility. If the liner is removed
removed shall be utilized at locations, times, rates, and L
volumes in accordance with the NRCS, FOTG Section ﬁ‘_om the closed site. it must be properly
’ disposed of according to WDNR regulations,

IV, Standard 590. Nutrient Management.

5. The transfer system shall be removed or
permanently plugged.

Table 6 - UNCONFINED MANURE STACKS CRITERIA . .

T Well Distance S 250 6. Thg site shall be filled or .shaped to insure surface
7 Soils drainage away from the site after settlement.

- % Fines > 20% 7. Conversion to other uses is acceptable if

- T;'Ckness from ground 23 applicable groundwater standards are met.

suriace 8. All disturbed areas shall be stabilized and

3. Topography/Geology d ,

- Saturation > 7' separation protected from erosion.

- Bedrock > 3' separation

- Lake and Sinkholes , > 1000’ upgradient

- Perennial or Intermittent = 300" upgradient . . . .
Streams. Quarries, Wetiands, P9 n VI. Considerations — Additional recommendations

or surface inlets that outlet to relating to design which may enhance the use of, or
the above features _ -avoid problems with, this practice, but are-not required
- Other channelized fiow (i.e. > 100' upgradient . . . on functi

road ditches and waterways) to ensure its basic conservation function are as

- Land Stope <68% follows:

4. Floodplain Above 100 year flood elevation of 1. Implementing erosion control methods on the top

perenniai or intfermittent stream’

“Ferennial of intermittent streams as identified on USGS quadrangle half of earthen inside slopes may reduce erosion.
maps 2. Adding an emergency spiliway, additional

embankment height or both may be needed to heip
protect the embankment, particularly for systems
that store runoff. Factors such as downstream

NRCS, Wl
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harards and receiving waters should be evaluated in
this constderation.

Non-polluted runoff should be excluded except where
1ts storage is advaniageous,

[P

4. Separating solids and liquids from runoff or waste
water entering waste storage facilities may minimize
the frequency of accumulated solid removal and
benefit the pumping and application of the stored
waste.

5. Outletting drainage to locations that will not directly
enter surface water.

6. Steel reinforcement on slabs that will be scraped may
prevent vertical displacement at crack locations.

~3

Gas venting channels beneath a geomembrane liner
may reduce gas bubble formation when a
geomembrane is installed over an abandoned waste
storage pond or over soils with high organic content.

Vil. Plans and Specifications

Plans and specifications shall be prepared in accordance with
the criteria of this standard and shall describe the requirements
for applving the practice to achieve its intended use. A
construction plan and inspection plan are required.

Viil. References

United States Department of Agriculture - Natural Resources
Conservation Service, Agriculture Waste Management Field
Handbook, Part 651, 1992.

United States Department of Agriculture - Natural Resources
Conservation Service, Wisconsin Field Office Technical
Guide, Section 1V,

1X. Definitions

% Fines (Tables 1-6, Table B, Karst Definition, Sinkhole
Definition) - Percentage of given sample of soil which passes
through a #200 sieve. The analysis is done according to
ASTM procedure C-117,

Bedrock (V.A2.b(4, V.AE, V.A8b, V.A8.byl), Tables I-6,
Table A) - Consolidated rock material and weathered in-place
material with > 50%, by volume, larger than 2 mm in size.

Confined Lenses and Perched Water (V.A.8.a.(2)) - Water
bearing deposits of stratified lacustrine material or material
laid down by glaciers between deposits of less permeable ill.
Perched water is saturation found above and separated from
the regional high water table.

Contaminated Runof 1l 1) - Runoff that has come
through or across a bamnyard or animal lot. It includes the
runoff and any manure, sediment. feed. or other material
carried in the runoff.

Drainage System (V.A.8.a.2j) - Water conveyance
measures of specified capacity, location. and material that
insure the removal of water to a free outlet.

Effective Height (I11.) - Height from the sertied top of the
embankment to the fowest point of the ground. measured at
the centerline.

Flood Prone Areas (V.A4.3} - These include areas
delineated as floodplains on Federal Emergency
Management Agency maps, or local floodplain maps as
wel} as areas along perennial streams shown on the United
States Geologic Survey quadrangle sheets that may be
subject to out of bank flows.

Freeboard (V.A.5., V.4.7.c.) - Additional storage depth
that is added as a safety factor.

Intimate Contact (Table 3, Table 3 footnote 2. Table 5
footnote 2} - Direct contact between liner materials
{concrete, GCL. and PE) and soil.

Karst (V.4.2.c., Sinkhole Definition} - Refers to areas of
land underiain by carbonate bedrock (limestone or
dolomite). Typical land features in karst areas include
sinkhotles, disappearing streams. closed depressions. blind
valleys. caves, and springs. See the AWMFH for
additional discussion of karst features.

Nutrient Management Plans (111, V.A.4.) - A planning
document that outlines the requirements for managing the
amount, form, placement, and timing of applications of
piant nutrients.

Permeability (Table I, Table 1 footnote 2) - The
coefficient of permeability (k) is determined by ASTM D-
5084. The coefficient of permeability is a measure of the
rate of fiow of liquid through the soil. It is used to
compute the flow rate for specific conditions of soil
thickness and fluid head.

Plasticity Index, Pl (Tables 1-5) - A soil property
indicating moldability. Measured by ASTM D-4318.
Regional High Water Table (V.A.8.a.1), Table B, Confined
and Perched Water Definition) - The seasonal high free
water surface of a large body of groundwater covering a
region. All soil below the regional water table is saturated.
Soil mottling (redoximorphic features) is not necessarily an
indicator of the regional high water table, but is an
indication of soil saturation.

Sinkholes (V.A.2.c., Tables 1-6, Karst Definition) - 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.

NRCS. Wl
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Table B - LATERAL EARTH PRESSURE VALUES !

Soil Equivalent Fuid Pressure (iDs /54 ft /per ft. of cepth;
: Description Unified Classification” Abnove Regienal High Water Tabie Beiow Regional High Water
‘ Tabie”
| Free Standing Frame Tanks Free Standing Frame Tanks
; wall Wall
- Ciean gravei, sand or sand-
gravelémlxtures (maximurn 5% GP. GW, 5P, SW 30 50 80 80
fines)
CGravel. sand, silt and ciay All gravei/sand dual symbol
| mixtures (< 50% fines) classifications and GM, GC, 8C. 35 60 80 100
[ - Coarse sands with silt andfor SM, SC-SM
| clay 1<50% fines)
- Low-plasticity silts and clays with
some sand and/or gravel (z 50%
fines CL. ML, CL-ML, SC, SM, SC-SM 45 75 90 105
- Fine sands with sit and/or clay
{< 50% fines)
“Low to medium plasticity silts
and clays with littie sand and/or CL. ML, CL-ML 65 85 95 110
gravel {= 50% fines)
High plasticity silts and clasys
(liquid limit more than 50} CH, MH - - - -

" For lightly compacied soiis (85% to B5% maximum standard density).

% Includes hydrostatic pressure.

% Ayl definitions and procedures in accordance with ASTM D-

* Generally, only washed materials are in this category.
® Not recommended. Reguires specia! design if used.

2486 and D-653.

Inciudes compaction by use of typicat farm equipment.
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